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EXECUTIVE SUMMARY 

This report presents the results of the remedial investigation (RI) conducted by the Base 
Realignment and Closure Program Management Office West at Investigation Area (IA) F1 of the 
former Mare Island Naval Shipyard (Mare Island) in Vallejo, California. 

The current land use for IA F1 is inactive and vacant.  The site is surrounded by a locked fence, 
which is maintained by the Department of the Navy (Navy).  Most of IA F1 is designated for 
industrial redevelopment, with a portion designated for open space conservation area as wetlands 
and another portion designated as a regional park. 

The primary objectives of the RI for IA F1 were to characterize the nature and extent of 
contaminants resulting from past activities at the site and to assess the baseline risks to both 
human and ecological receptors.  The information in this RI will support development, 
evaluation, and selection of response action alternatives, as necessary, in a subsequent feasibility 
study (FS).  The investigation was conducted and this report was prepared in accordance with 
U.S. Environmental Protection Agency (EPA) guidance for RIs and the Federal Facility Site 
Remediation Agreement dated July 15, 2002. 

LOCATION AND HISTORY 

The Mare Island peninsula is in Solano County, California, about 25 miles northeast of San 
Francisco.  Mare Island is within the incorporated boundaries of the City of Vallejo.  In 1854, the 
Navy began shipbuilding operations at Mare Island.  During World War II, the shipyard reached 
peak capacity for shipbuilding, repair, overhaul, and maintenance.  On April 1, 1996 (after 142 
years of operation), the shipyard was closed in accordance with the Department of Defense Base 
Closure and Realignment Act of 1993.   

IA F1 comprises about 62 acres on the eastern shore of Mare Island; 11 percent of IA F1 (6.7 
acres) is tidal wetland.  Since naval operations began at Mare Island, ordnance was manufactured 
and stored at IA F1.  Between 1857 and 1935, the primary purpose of the Mare Island ordnance 
facility was to store and process ammunition used on naval ships.  Black-powder-loaded 
munitions were emptied and refilled while ships were overhauled at the shipyard.  During the 
1890s, facilities were added for loading gun cotton, and by 1916, the loading of Explosive D 
(ammonium picrate) was in full operation.   

IA F1 has been subdivided into the following subareas for this investigation: 

• Subarea 1 (Buildings A215, A220, A221, A222, A223, and A253) 

• Subarea 2 (Buildings A69, A80, A130, A197, A224, A258, A271, and former 
Buildings A187 and A265) 

• Subarea 3 (Buildings A31, A54, A76, A142, A260, A280, and former Building A216) 
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• Subarea 4 (Buildings A75, A131, A159, A225, A248, A256, A278, and former 
Building A190) 

• Subarea 5 (Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A72, A103, 
A108, A144, A145, A246, A266, A267, A276, A288, and former Buildings A53, 
A62, A73, A198, and A913) 

• Subarea 6 (wetlands) 

• Subarea 7 (Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, 
and A228) 

About one-third of the upland area within IA F1 (Subareas 1 through 5 and 7) is paved with 
asphalt (primarily as roads).  Much of the pavement is cracked and rutted.  The remaining 
portions of the upland area within IA F1 are covered by unpaved soils.  Subarea 6 is a tidal 
wetland, and is completely unpaved. 

REMEDIAL INVESTIGATION APPROACH 

From 1983 to 2003, 12 environmental investigations were conducted at IA F1.  Data from these 
previous investigations were reevaluated to identify whether any additional data gaps existed.  
Once the data gaps were identified, the RI approach was developed using a conceptual site model 
(CSM) and data quality objectives (DQO).  Based on the CSM and the DQOs, a sampling plan 
was prepared to address the data gaps identified, and additional sampling was conducted in 
August 2003. 

The CSM for IA F1 was developed based on available historical information on past activities at 
the site and results of previous investigations at the site.  The designated reuses for IA F1 are 
mixed industrial (for Subareas 1 through 4 and the northern portion of Subarea 5), regional park 
(half of Subarea 5 and Subarea 7), and open space conservation area (Subarea 6).  Therefore, the 
potential future human receptors for the site include a future commercial/industrial worker, a 
construction/maintenance/utility worker who may work on the site, and recreational users 
visiting the wetland area.  Though residential use is not a planned use for the site, an evaluation 
of an unrestricted use scenario (such as residential) was conducted to determine whether the 
property can be released by the Navy without restriction.  Thus, the Navy evaluated the effects to 
a future hypothetical residential receptor within all areas (Subareas 1 through 5 and 7) except the 
wetland (Subarea 6).  Potential pathways for human receptors include direct dermal contact, 
ingestion, and inhalation.  In addition, ecological receptors, including plants, benthic organisms 
(sediment-dwelling organisms), birds, the salt marsh harvest mouse (an endangered species), and 
other mammals, may be exposed to chemicals in soil and sediment. 

CHEMICAL CHARACTERIZATION 

Detected concentrations of chemicals were compared with comparison criteria, including 
regional screening levels (RSL) for soil and ambient air developed by EPA Region IX (EPA 
2010), preliminary remediation goals (PRG) modified by the California EPA, ambient metals 
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concentrations developed for soil and groundwater at Mare Island, and Tier 2 screening levels 
(SL) for total petroleum hydrocarbon (TPH) compounds developed for IA F1.  The comparison 
criteria were used to evaluate analytical results and narrow the focus of the chemical 
characterization discussion in this RI report.  The Navy and the regulatory agencies developed 
comparison criteria based on the assessment of existing and future use of IA F1 and the 
beneficial uses of groundwater.  Industrial RSLs were selected for soils; environmental screening 
levels for nonpotable water were selected for groundwater.  Munitions constituents will be 
addressed in the planned RI prepared under the Munitions Response Program. 

RESULTS OF THE REMEDIAL INVESTIGATION 

The following paragraphs summarize the results of the RI for IA F1.  Sources are included based 
on review of historical documents where possible. 

Subarea 1 

Benzo(a)pyrene was detected in soil at one location with a concentration above the comparison 
criteria.   

TPH-diesel range (TPH-dr), TPH-motor oil range (TPH-mr), and TPH-gasoline range (TPH-gr) 
were detected in soil at concentrations above Tier 2 SLs.  TPH contamination in the equipment 
yard north of Building A220 is generally confined to the surface and likely resulted from minor 
spills from equipment stored in the yard and along the road when the base was in operation.  
With the exception of TPH-dr at TPH Area 2b, which will be further investigated and discussed 
in the upcoming FS report, the regulatory agencies concurred with the Navy’s recommendation 
for no further action at TPH Areas 1, 2a, 2c, 10, and 12 within Subarea 1. 

Arsenic was detected in only one groundwater sample at a concentration above its comparison 
criterion.  TPH-dr was detected above the Tier 2 SL in groundwater at the former location of 
UST A-221W.  All of the groundwater samples collected cross- and down-gradient of UST A-
221W contained concentrations of TPH-dr below comparison criteria, indicating that the release 
to groundwater is of limited extent, is stable, and is not migrating.  The regulatory agencies 
concurred with the Navy’s recommendation for no further action at TPH Area 12.   

No volatile organic compounds (VOC) or semivolatile organic compounds (SVOC) were 
detected above the comparison criteria in groundwater.  Five explosives were inconsistently 
detected at low concentrations in groundwater.   

Subarea 2 

Cadmium and lead in soil exceeded the comparison criteria in two and five samples, 
respectively.  No VOCs or polychlorinated biphenyls (PCB) were detected in soil at concentrations 
exceeding the comparison criteria.  Benzo(a)pyrene was detected in one sample soil at 
concentrations above the comparison criteria.   
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TPH-dr and TPH-mr were detected in soil at concentrations above Tier 2 SLs.  The likely 
sources of TPH in Subarea 2 are presumed to be operations within Buildings A187 and 
machinery historically located inside Building A80.  Given the limited extent of residual TPH 
above Tier 2 SLs in soils, the regulatory agencies concurred with the Navy’s recommendation 
for no further action at TPH Areas 3 and 4 within Subarea 2. 

Aluminum, arsenic, molybdenum, and nickel were the only metals detected above the 
comparison criteria in groundwater at Subarea 2.  Nickel was detected once in samples from 
three wells (A187W01, A187W02, and A187W03).  Aluminum, arsenic, molybdenum each 
exceeded the comparison criteria only once, in well A187W01.   

Trichloroethene (TCE) exceeded the comparison criterion in one grab groundwater sample.  No 
SVOCs or TPH were detected in groundwater at concentrations above the comparison criteria.  
Two explosives (2,4-dinitrotoluene and 2-amino-4,6-dinitrotoluene) were detected once at 
monitoring well A187W02.   

Subarea 3 

Cadmium and lead were detected above comparison criteria in soil at Subarea 3.  Vinyl chloride 
was the only organic compound detected in soil above its comparison criterion.  One soil sample, 
located within a former excavation that was completed to remove a pipeline during the munitions 
and explosives of concern (MEC) intrusive investigation (Weston Solutions, Inc. 2002), 
contained vinyl chloride at a concentration above the comparison criterion.  Vinyl chloride in 
soil is delineated laterally by soil samples, and laterally and vertically by groundwater samples 
with results below the comparison cirtierion.   

Manganese, molybdenum, and nickel were the only inorganic compounds detected in 
groundwater above the comparison criteria, each exceeding their comparison criterion only once.   

Two VOCs (cis-1,2-dichloroethene [DCE] and vinyl chloride) were detected at concentrations 
above the comparison criteria in groundwater in Subarea 3.  The elevated concentrations of cis-
1,2-DCE and vinyl chloride in groundwater are along a former excavation completed to remove 
a storm drain line during the MEC intrusive investigation.  The likely source of cis-1,2-DCE and 
vinyl chloride along the former storm drain line is leakage from the removed line or from 
connecting lines and associated sumps on the south side of Building A216.  Vinyl chloride in 
soil gas was detected immediately northwest of where the maximum concentration of vinyl 
chloride was detected in groundwater and soil. 

Five explosives (cyclotrimethylenetrinitramine (RDX), 1,3-dinitrobenzene, 2,6-dinitrotoluene, 
perchlorate, and nitrobenzene) were inconsistently detected at low concentrations in groundwater 
samples collected on the southern side of Building A216.  The likely source of low-level 
explosives in groundwater in Subarea 3 is ordnance production and renovation activities within 
Building A216.  No VOCs were detected above comparison criteria in soil gas. 
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Subarea 4 

Cadmium and lead were detected above the comparison criteria in soil at Subarea 4.  PCBs 
Aroclor-1260 and PCB-126 were each detected in one soil sample at Subarea 4 above the 
comparison criteria.  Lead was detected at concentrations above comparison criteria in three 
surface soil samples (borings A057GB001, A075GB002 and A075GB003) from Subarea 4.  The 
soil samples were collected along the wall on the southeastern side of Building A75.  The likely 
source of elevated cadmium and lead concentrations is spray paint activities conducted at 
Building A75.   

TPH-dr and TPH-mr were detected in soil at concentrations above Tier 2 SLs in samples from 
Subarea 4.  The most likely sources of TPH in soil at Subarea 4 are (1) utility lines; (2) a release 
into a storm drain inlet along the road; (3) incidental leaks or spills from heavy equipment used 
during ordnance production and storage; (4) machinery pads in the east corner of Building A248; 
and (5) residual contamination associated with removed UST A-225.  Given the limited extent of 
residual TPH above Tier 2 SLs in soils, the regulatory agencies concurred with the Navy’s 
recommendation for no further action at TPH Areas 5, 6, 7, 8, 11, and 13 within Subarea 4. 

Barium, manganese, and nickel were the only inorganic analytes detected above comparison 
criteria in groundwater samples collected within Subarea 4. TPH-dr was also detected in 
groundwater above the comparison criterion for areas within 300 feet of Mare Island Strait at 
Subarea 4. Given the limited extent of residual TPH above Tier 2 SLs in groundwater, no further 
action is recommended for TPH Areas 11, 14, and 15 within Subarea 4.  

Subarea 5 

Arsenic, cadmium, and lead were the only inorganic compounds detected in soil at 
concentrations exceeding comparison criteria in Subarea 5. 

One SVOC (benzo[a]pyrene) and TPH were the only organic compounds detected in soil above 
their comparison criteria.  A likely source for benzo(a)pyrene in Subarea 5 is as a result of the 
breakdown of TPH or asphalt.  

TPH-mr was detected in soil at a concentration above the Tier 2 SL in one surface soil sample.  
The most likely source of TPH-mr in soil is surface spillage along the road or elevated 
detections caused by the presence of asphalt directly above the sample depth interval.  Given 
the limited extent of residual TPH above Tier 2 SLs in soils, the regulatory agencies concurred 
with the Navy’s recommendation for no further action at TPH Area 9 within Subarea 5.  

Molybdenum and nickel were the only inorganic compounds detected at concentrations 
exceeding their comparison criteria in groundwater.  Molybdenum exceeded the criterion in 
two samples from the same well, and nickel exceeded the criterion in one sample.  

Two VOCs (tetrachloroethene [PCE] and TCE) were detected above comparison criteria in 
groundwater in two monitoring wells (A267W02 and A267W03) in Subarea 5.  The source of 
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the VOCs detected in wells A267W02 and A267W03 is likely from disposal of solvents used 
in Building A17 directly into the storm drains located on the east side of Building A267. 

One VOC (PCE) was detected above comparison criteria in soil in one of two soil gas samples 
(A267SG001).   

Subarea 6 

No chemicals with available comparison criteria were detected in sediment samples at 
concentrations exceeding comparison criteria in Subarea 6.  One SVOC (benzo[a]pyrene) was 
detected in one soil sample above the comparison criterion in Subarea 6.  No chemicals were 
detected in groundwater samples from Subarea 6 at concentrations above comparison criteria. 

Subarea 7 

No chemicals with available comparison criteria were detected in soil samples at concentrations 
exceeding comparison criteria in Subarea 7.  One SVOC (benzo[a]pyrene) was detected in one 
soil sample above the comparison criterion in Subarea 7.  No chemicals were detected in 
groundwater samples from Subarea 7 at concentrations above comparison criteria. 

FATE AND TRANSPORT EVALUATION 

Fate and transport modeling for chemicals in groundwater was conducted to investigate the 
potential for chemicals to migrate through groundwater to ecological receptors, at the point of 
discharge at Mare Island Strait.  The objectives of modeling were to (1) simulate the migration of 
chemicals of potential concern (COPC) from source areas to the downgradient point of exposure 
(POE) at Mare Island Strait, (2) simulate the concentrations of COPCs in groundwater that might 
occur at the POE, and (3) compare simulated maximum concentrations of COPCs at the POE 
with comparison criteria.   

An analytical fate and transport model, BIOSCREEN, was used to simulate the migration of 
metals.  The approach to modeling included selecting input parameters that would result in 
more conservative model results where calibration was not possible.  Primarily, the models 
could not be calibrated because of the insufficient quantity of downgradient groundwater data; 
therefore, most of the BIOSCREEN models produced the worst-case scenario for each metal 
except for arsenic, which was detected in enough downgradient wells to calibrate the model for 
field conditions. 

Another analytical fate and transport model, BIOCHLOR, was used to simulate the migration 
of chlorinated ethenes (PCE, TCE, DCE, and vinyl chloride).  The BIOCHLOR models were 
calibrated by varying one or more model parameters, but sufficient data were not available to 
conduct a detailed calibration.  The model simulations are inherently conservative, and 
represent worst-case scenarios because they (1) use a hydraulic conductivity value representing 
sandy materials, (2) assume a continuous (infinite) contaminant source, and (3) use a vertical 
dispersivity value of 0.001 times the longitudinal dispersivity value. 
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Model results predicted that aluminum (Subareas 2 and 4), arsenic (Subareas 1), barium 
(Subarea 4), and nickel (Subareas 4 and 5) will exceed comparison criteria at the POE.  The 
chlorinated ethenes and other metals are not predicted to exceed comparison criteria at the POE.  
The predicted concentrations of these COPCs are likely overestimated.  Aluminum migration 
with groundwater from Subareas 2 and 4 is expected to be very limited.  Model sensitivity 
analysis for arsenic, barium, and nickel indicates that incorporating retardation into the model 
would result in POE concentrations exceeding comparison criteria after a period of hundreds of 
years at Subarea 4 and thousands of years at Subareas 1 and 5. 

HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS 

A human health risk assessment (HHRA) was conducted to evaluate potential risks to human 
health at IA F1, and a screening-level ecological risk assessment (SLERA) and Step 3a risk 
refinement were performed to evaluate potential risk to ecological health.   

Human Health Risk Assessment 

The HHRA evaluated potential risks to future commercial/industrial workers and future 
construction workers for the subareas proposed primarily for mixed industrial use (Subareas 1 
through 5 and 7) and future recreational users (adult and child) at the tidal wetland that will 
remain open space as a conservation area (Subarea 6).  Though residential use is not a planned 
use for the site, an evaluation of an unrestricted use scenario (such as residential) was also 
conducted to determine whether the property can be released by the Navy without restriction.  
Thus, the Navy evaluated the effects to a future hypothetical residential receptor in Subareas 1 
through 5 and 7, but not in Subarea 6 (wetland).  In addition, the southern portion of Subarea 5 
and the entirety of Subarea 7 are currently planned to be part of a park system in the future, and 
although a recreation receptor was not evaluated, the residential scenario that was evaluated 
provides a more conservative estimate of risk than a recreational scenario. 

If the site remains undeveloped or undergoes minimal disturbance, future site conditions are 
expected to mirror current site conditions (that is, the soil will not be excavated and redistributed 
across the site).  Under this future condition (minimal disturbance scenario), a 
commercial/industrial worker, recreational user, and hypothetical residential receptor were 
evaluated using the 0 to 2 foot below ground surface (bgs) soil data set.  If IA F1 is developed in 
the future (that is, intrusive development scenario), construction workers could be exposed 
during redevelopment, and commercial/industrial workers and residential users could become 
potentially exposed after redevelopment.  Under a future intrusive developed scenario, a 
construction worker, commercial/industrial worker, and hypothetical residential receptor were 
evaluated using the 0 to 10 feet bgs soil data set. 

Groundwater data available for Subareas 1 through 5 and 7 was also considered in the HHRA.  
Exposure to groundwater at Subarea 6 is not considered a complete exposure pathway because 
no current or future groundwater-to-air exposures are expected in the subarea.  Groundwater at 
IA F1 is not potable due to high salinity and slow production rates.  As a result, domestic use of 
groundwater (such as drinking water or bathing) is not a complete exposure pathway.  Complete 
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exposure pathways for groundwater are evaluated for a future commercial/industrial worker, 
construction worker, and hypothetical resident at Subareas 1 through 5 and 7.  These pathways 
include inhalation of volatile chemicals in groundwater by a construction worker in a trench, and 
indirect exposure from inhalation of VOCs that volatilize and migrate upwards into enclosures 
(for example, indoor air of buildings) by commercial/industrial workers and hypothetical 
residents.  In addition, soil gas data are available for Subareas 3 and 5, which are two areas 
where VOCs were detected in groundwater above screening levels in the past.  Thus, inhalation 
of VOCs in indoor air was also evaluated at Subareas 3 and 5 using available soil gas data.  

To satisfy state of California (DTSC) and federal (Navy and EPA) requirements, the following 
three sets of risk estimates were prepared: 1) incremental risk, 2) total risk, and 3) ambient risk.  
Incremental risk represents risks from potential exposures to the subset of chemicals detected at 
concentrations above ambient concentrations, with maximum detected concentrations above 
conservative residential risk-based screening concentrations.  Total risk includes risks associated 
with all detected organic compounds, plus inorganic compounds detected at levels exceeding 
natural background levels at Mare Island.  The ambient risk estimate represents the risk from 
exposure to metals at concentrations found within the background fill concentration range at 
Mare Island; that is, ambient risk represents risks associated with metals that were excluded from 
the total and incremental risk estimates. The results discussed in the main RI reflect the 
incremental risk evaluation based on federal toxicity critieria.  However, tables are embedded in 
the text to also present the incremental and total evaluations based on State of California critieria 
and the ambient risk evaluation based on federal toxicity critiera for comparison purposes.   

Ecological Risk Assessment 

The SLERA and Step 3a risk refinement evaluated risk posed by chemicals of potential 
ecological concern (COPEC) to upland and wetland plants, invertebrates, herbivorous birds and 
mammals, omnivorous birds, invertivorous birds and mammals, and carnivorous birds and 
mammals.  COPEC concentrations in soil and sediment from 0 to 2 feet bgs for plants, 
invertebrates, and non-burrowing birds and mammals, and from 0 to 6 feet bgs for burrowing 
mammals, were compared with ambient metal concentrations and receptor-specific ecological 
benchmark values.  All COPECs in soil were evaluated for effects on plants and invertebrates.  
Concentrations of COPECs in soil were compared with EPA’s ecological soil screening levels or 
Oak Ridge National Laboratory (ORNL) benchmarks for plants and terrestrial invertebrates, and 
with effects-range low values for aquatic invertebrates.  With the exception of VOCs, all 
COPECs in soil were evaluated using a food chain model for potential effects on birds and 
mammals.  The inhalation pathway for burrowing mammals was modeled for detected VOCs in 
soil gas. 

Ecological risk was evaluated in the SLERA and Step 3a risk refinement for the upland habitat, 
which includes Subareas 1 through 5 and 7, and for the wetland habitat, which includes Subarea 
6 only.  In the upland habitat, lead, zinc, and dioxin-like congeners (based on dioxin toxicity 
equivalent [TEQ]) were identified as chemicals of ecological concern (COEC) based on the Step 
3a risk refinement.  Lead and zinc were identified as COECs for plants, and zinc was identified 
as a COEC for invertebrates because these metals were detected at concentrations that exceed the 
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Eco-SSL or ORNL plant toxicity benchmarks and ambient metal concentrations.  Lead was 
identified as a COEC for the western meadowlark, the representative receptor for omnivorous 
birds, and the northern harrier, the representative receptor for carnivorous birds.  Dioxin -like 
congeners were identified as a COEC for the western meadowlark, and were retained as a COEC 
for plants and invertebrates based on the risk decision for birds and mammals.  Lead, zinc, and 
dioxin-like congeners were identified as COECs for the ornate shrew, the representative receptor 
for invertivorous upland mammals.  No COECs were identified as posing risk to burrowing 
mammals in the inhalation model.  

Ecological risk was not quantitatively evaluated for individual upland subareas; however, an 
assessment of the spatial distribution of sample results within each upland subarea was 
performed for each COEC that exceeded a risk-based concentration within that subarea.  That 
risk-based concentration for each COEC was the concentration at which, using the high toxicity 
reference value (TRV), the hazard quotient equaled 1.0 for the most sensitive vertebrate receptor.  
This evaluation was used to identify areas of the upland habitat that may require additional 
evaluation via a FS.   

The spatial assessment of COECs in the upland habitat determined that lead should be further 
evaluated in the area south of Building A75 in Subarea 4, and in the area around Building A17.  
Furthermore, zinc should be further evaluated in the area south of Building A75 (elevated zinc 
concentrations are collocated with the elevated lead concentrations).  Dioxin-like congeners pose 
risk to birds and mammals at one location in Subarea 4; however concentrations of dioxin-like 
congeners posing risk to birds and mammals are not widespread, and therefore should not be 
further evaluated. 

Risk Assessment Summary 

The paragraphs below summarize the results of the human health and ecological risk assessments 
by subarea.  Table ES-1 presented the risk assessment conclusions and RI recommendations. 

Subarea 1 

Concentrations of benzo(a)pyrene in soil at Subarea 1 contribute most to cumulative incremental 
human health risks less than or within the risk management range of 10-6 to 10-4 for 
commercial/industrial workers (6 × 10-7 in surface soil and 2 × 10-6 in subsurface soil), 
construction workers (8 × 10-7), and the hypothetical resident (2 × 10-6 in surface soil and 
6 × 10-6 in subsurface soil).  The noncancer hazards for all receptors at Subarea 1 ranged from 
0.02 to 1 and were equal to or less than the threshold of 1 for noncarcinogens.  Soil and 
groundwater contaminants at Subarea 1 do not pose an unacceptable risk to human health based 
on the federal toxicity criteria.  Further evaluation of risk to human health is not recommended 
for Subarea 1. 

No COECs in soil were identified in the ecological risk assessment as posing unacceptable risk 
to ecological receptors in Subarea 1.  Further evaluation of risk to ecological receptors in 
Subarea 1 is not recommended. 
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Subarea 2 

Exposure to soil and groundwater at Subarea 2 resulted in estimated incremental cancer risks of 
less than or within the lower end of the risk management range of 10-6 to 10-4 for a 
commercial/industrial worker (2 × 10-6 in surface soil and 6 × 10-7 in subsurface soil) and 
construction worker (4 × 10-7).  The estimated cancer risk for a hypothetical resident was within 
the lower end of the risk management range (2 × 10-6 for both surface and subsurface soil); 
however, no chemicals had a chemical-specific cancer risk greater than 10-6.  The estimated 
noncancer hazards for all receptors at Subarea 2 ranged from 0.04 to 0.6 and were less than the 
threshold of 1 for noncarcinogens.  Thus, no risk drivers were identified for any receptor at 
Subarea 2 based on federal toxicity criteria.  Soil and groundwater contaminants do not pose an 
unacceptable risk to human health based on the federal toxicity criteria.  Further evaluation of 
risk to human health is not recommended for Subarea 2. 

No COECs in soil were identified in the ecological risk assessment as posing unacceptable risk 
to ecological receptors in Subarea 2.  Further evaluation of risk to ecological receptors in 
Subarea 2 is not recommended. 

Subarea 3 

Exposure to soil, groundwater, and soil gas at Subarea 3 for all human receptors resulted in 
estimated incremental cancer risks less than or within the risk management range of 10-6 to 10-4.  
The cumulative risk from exposure to soil and vapor intrusion of soil gas into indoor air was 
3 × 10-8 in surface soil and 3 × 10-6 in subsurface soil for the commercial/industrial workers, and 
3 × 10-7 in surface soil and 1 × 10-5 in subsurface soil for the hypothetical resident.  Cumulative 
risk results from exposure to soil and vapor intrusion of groundwater into indoor air was 7 × 10-6 

in surface soil and 1 × 10-5 in subsurface soil for the commercial/industrial workers, and 9 × 10-5 
in surface soil and 1 × 10-4 in subsurface soil for the hypothetical resident.  Vinyl chloride was 
identified as a cancer risk driver in subsurface soil and groundwater for both the future 
commercial/industrial worker and hypothetical resident.  No cancer risk drivers were identified 
for soil gas.  Cumulative risk results from exposure to subsurface soil and groundwater in a 
trench by a construction worker was 7 × 10-7, which is less than the risk management range of 
10-6 to 10-4.  The estimated noncancer hazards based on exposure to soil and groundwater ranged 
from 0.1 to 1 for all receptors at Subarea 3, and based on exposure to soil and soil gas ranged 
from 0.05 to 0.7 for all receptors.  All noncancer hazard estimates at Subarea 3 were less than or 
equal to the threshold of 1 for noncarcinogens.  In addition, lead was detected in surface soil 
above the modified DTSC’s Office of Environmental Health and Hazard Assessment (OEHHA) 
residential California Human Health Screening Level (CHHSL).  Soil and groundwater 
contaminants do not pose an unacceptable risk to human health based on the planned reuse; thus, 
further evaluation of risk to human health is not recommended for Subarea 3. 

No COECs in soil or soil gas were identified in the ecological risk assessment as posing 
unacceptable risk to ecological receptors in Subarea 3.  Further evaluation of risk to ecological 
receptors in Subarea 3 is not recommended. 
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Subarea 4 

Exposure to soil and groundwater at Subarea 4 for all human receptors resulted in estimated 
incremental cancer risks less than or within the risk management range of 10-6 to 10-4 for 
commercial/industrial workers (6 × 10-6 in surface soil and 5 × 10-6 in subsurface soil), 
construction workers (1 × 10-6), and the hypothetical resident (2 × 10-5 in both surface and 
subsurface soil).  Dioxin-like congeners, evaluated as dioxin TEQ, was identified as a risk driver 
for the future commercial/industrial worker and hypothetical resident in surface and subsurface 
soil.  Benzo(a)pyrene was also identified as a risk driver to a hypothetical resident exposed to 
surface soils, as well as naphthalene in subsurface soil, based on federal toxicity criteria.  In 
addition, lead was detected in surface and subsurface soils above the modified OEHHA 
residential CHHSL and was detected in only surface soil above the modified OEHHA industrial 
CHHSL.  The noncancer hazards were below or equal to the noncancer threshold of 1 for the 
commercial/industrial (0.2 in surface and subsurface soil) and construction workers (1 in 
subsurface soil).  The noncancer hazards for the future resident of 2 were greater than the 
noncancer threshold of 1; however, the highest target organ segregated HI for residential 
exposure to surface and subsurface soils were equal to or less than the noncancer threshold of 1.  
With the exception of lead in surface soil in the area south of Building A75, soil and 
groundwater contaminants do not pose an unacceptable risk to human health based on the 
planned land use.  Removal of high concentrations of lead in the area south of Building A75 
would significantly reduce risks to a future commercial/industrial worker.  Based on the planned 
mixed use industrial reuse, further evaluation of risk to a future commercial/industrial worker 
from exposure to lead detected in soil around Building A75 is recommended for Subarea 4.   

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  The 
ecological risk assessment indicated that most of the risk posed by lead in the upland area to birds 
and mammals is associated with the disproportionately high concentrations of lead in samples 
collected in the area south of Building A75 in Subarea 4 and around Building A17 in Subarea 5.  
High zinc concentrations that pose risk to ecological receptors are collocated with elevated lead 
concentrations in the area south of Building A75.  In Subarea 4, further evaluation of lead and 
zinc in the area south of Building A75 in Subarea 4 is recommended.  Dioxin-like congeners pose 
unacceptable risk to birds and mammals at only one location within the upland habitat—location 
A190-1 in Subarea 4.  However, the habitat quality around former Building A190 does not 
encourage foraging in the area, and results in an incomplete exposure pathway, and further 
evaluation of dioxin-like congeners at IA F1 is not recommended.  No other COECs were 
identified in soil in Subarea 4. 

Subarea 5 

Exposure to soil, groundwater, and soil gas at Subarea 5 for all human receptors resulted in 
estimated incremental cancer risks less than or within the risk management range of 10-6 to 10-4.  
The cumulative risk from exposure to soil and vapor intrusion of soil gas into indoor air was 
1 × 10-6 in surface soil and 8 × 10-7 in subsurface soil for the commercial/industrial workers, and 
4 × 10-6 in both surface and subsurface soil for the hypothetical resident.  Cumulative risk results 
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from exposure to soil and vapor intrusion of groundwater into indoor air were 2 × 10-6 in surface 
soil and 1 × 10-6 in subsurface soil for the commercial/industrial workers, and 1 × 10-5 in both 
surface and subsurface soil for the hypothetical resident.  Benzo(a)pyrene was identified as a risk 
driver for the future resident for exposure to surface and subsurface soils based on federal 
toxicity criteria.  In addition, lead was detected in surface and subsurface soil above the modified 
OEHHA residential CHHSL.  TCE and PCE were identified as risk drivers in groundwater for a 
future resident based on vapor intrusion risk; however, only PCE was identified as a risk driver 
when soil gas was modeled for evaluation of vapor intrusion risk.  Cumulative risk results from 
exposure to subsurface soil and groundwater by a construction worker was 5 × 10-7, which is less 
than the risk management range of 10-6 to 10-4.  The noncancer hazards were below the 
noncancer threshold of 1 for the commercial/industrial (ranging from 0.08 to 0.1), but were 
greater than 1 for a construction worker (11) from inhalation of manganese particulates.  
However, manganese was not historically used at the site, and manganese may be naturally 
occurring in chert formations and chert is present at the site.  Additionally, the long-term risk 
estimate for the commercial/industrial worker (250 days per year for 25 years) indicates cancer 
risk is at the low end of the risk management range with a noncancer hazard below the threshold 
of 1.  As a result, it is not recommended that manganese be carried forward as a chemical of 
concern for the construction worker.  Additionally, the noncancer hazards for the future resident 
(noncancer hazard of 2) were greater than the noncancer threshold of 1; however, the highest 
target organ segregated HIs for the residents were less than the threshold of 1 for 
noncarcinogens.  Though this HHRA did not provide an estimate of risk for a future adult and 
child recreational user in Subarea 5, the HHRA evaluated the potential risk to a future adult and 
child residential user, which is considered a conservative, unrestricted use exposure scenario.  
There were no unacceptable risks for the hypothetical resident (unrestricted use); thus, the 
residential risk estimate is expected to be protective of a recreational user who has similar exposure 
parameters but is expected to ingest only half the amount of soil per day as the resident and be 
present on site for just 1/12th the amount of time the resident is assumed to be on site.  Further 
evaluation of risk to human health is not recommended for Subarea 5.  

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.   The 
ecological risk assessment indicated that most of the risk posed by lead in the upland area to birds 
and mammals is associated with the disproportionately high concentrations of lead in samples 
collected in the area south of Building A75 in Subarea 4 and around Building A17 in Subarea 5.  In 
addition, high zinc concentrations that pose risk to ecological receptors are collocated with 
elevated lead concentrations in the area south of Building A75.  In Subarea 5, further evaluation 
of lead in the area around Building A17 is recommended.  No other COECs were identified in 
soil or soil gas in Subarea 5. 

Subarea 6 

Exposure to soil at Subarea 6 for the adult and child recreational user poses an estimated cancer 
risk of 1 × 10-5, which is within the risk management range of 10-6 to 10-4.  Benzo(a)pyrene and 
dibenz(a,h)anthracene was identified as risk drivers for the future recreational user in surface 
soil.  The estimated noncancer hazard was esimtated to be 0.5, which is less than the threshold of 
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1 for noncarcinogens.  Groundwater data for compounds typically evaluated in a human health 
risk assessment are not available for Subarea 6 and were not evaluated for this subarea.  
Exposure to groundwater at Subarea 6 is not considered a complete human health exposure 
pathway because no current or future groundwater-to-air exposures are expected in the subarea.  
Further evaluation of risk to human health is not recommended for Subarea 6.   

In Subarea 6, copper was identified as a COEC for plants because of the magnitude of exposure 
and because concentrations exceeded the Mare Island ambient fill concentrations.  Barium, 
copper, lead, zinc, and total high molecular weight (HMW) polynuclear aromatic hydrocarbons 
(PAH), a subcategory of SVOCs, were identified as COECs for individual salt marsh harvest 
mice (Reithrodontomys raviventris) based on estimated daily doses that exceeded the 
conservative low toxicity reference value.  Molybdenum was also identified as a COEC for other 
herbivorous small mammals.  Barium and molybdenum were also identified as COECs for 
benthic macroinvertebrates based on the risk decision for the salt marsh harvest mouse.  Further 
evaluation of the magnitude of risk from these COECs in a FS is recommended in Subarea 6. 

Subarea 7 

Exposure to soil and groundwater at Subarea 7 resulted in estimated cancer risks within the risk 
management range of 10-6 to 10-4 for commercial/industrial workers (2 × 10-6 in both surface and 
subsurface soil), construction workers (1 × 10-6), and the hypothetical resident (5 × 10-6 in both 
surface and subsurface soil).  Benzo(a)pyrene was identified as a risk driver for the future 
commercial/industrial worker and future resident in surface and subsurface soil.  In addition, 
cobalt was identified as a risk driver for a future resident in surface and subsurface soils.  The 
noncancer hazards ranged from 0.09 to 1 and were less than or equal to the noncancer threshold 
of 1 for all receptors.  Though this HHRA did not provide an estimate of risk for a future adult and 
child recreational user in Subarea 7, the HHRA evaluated the potential risk to a future adult and 
child residential user (unrestricted use exposure scenario).  There were no unacceptable risks for 
the hypothetical resident; thus, the residential risk estimate is expected to be protective of a 
recreational user.  Further evaluation of risk to human health is not recommended for Subarea 7. 

No COECs in soil were identified in the ecological risk assessment as posing unacceptable risk 
to ecological receptors in Subarea 7.  No further evaluation of risk to ecological receptors in 
Subarea 7 is recommended.   

CONCLUSIONS AND RECOMMENDATIONS 

Chemicals detected in soil samples at IA F1 at concentrations above comparison criteria include 
three metals (arsenic, cadmium, and lead), one SVOC (benzo[a]pyrene), one PCB and one PCB-
congener (Aroclor-1260 and PCB-126), one VOC (vinyl chloride) and TPH (diesel range, motor 
oil range, and gasoline range).  Chemicals detected in groundwater at IA F1 at concentrations 
above comparison criteria include six metals (aluminum, arsenic, barium, manganese, 
molybdenum, and nickel), and four VOCs (cis-1,2-DCE, PCE, TCE, and vinyl chloride).  The 
extents of soil and groundwater contaminants were adequately delineated at each subarea in IA 
F1 to assess removal action or remedial action alternatives via a FS.  TPH contamination in soils 
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is considered comingled with other COCs and is evaluated under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) program within this RI 
against the low-risk fuel site criteria (Appendix O).  With the exception of TPH-dr at TPH Area 
2b in Subarea 1, which will be further investigated and discussed in the upcoming FS report, all 
the TPH areas evaluated in IA F1 meet the criteria for low-risk fuel sites, and no further action is 
recommended.   

The HHRA results show that concentrations of COPCs are within or below the risk management 
range for carcinogens at all subareas for soil, groundwater, and soil gas, based on the incremental 
risk evaluation and federal toxicity criteria.  In addition, concentrations of COPCs in soil and 
groundwater are less than or equal to the noncancer threshold of 1 for all subareas, with the 
exception of a construction worker’s exposure to manganese in soil at Subarea 5.  However, it is 
not recommended that manganese be carried forward as a chemical of concern because there is 
no risk associated with the long-term commercial/industrial worker who is on site for 25 years 
and because manganese may be naturally occurring at the site.  Lead concentrations in surface 
soil in Subarea 4 in the area south of Building A75 pose a potential risk to commercial/industrial 
workers, and therefore further evaluation in a FS is recommended.  With the exception of lead in 
Subarea 4 surface soil, no further action is recommended for soil, groundwater, and soil gas in 
any subarea in IA F1 to address risks to human health.   

No further evaluation of risk to ecological receptors is recommended for soil in Subareas 1, 2, 3, 
and 7, or in the areas of Subareas 4 and 5 not associated with the high lead and zinc 
concentrations south of Building A75 (Subarea 4) or high lead concentrations around Building 
A17 (Subarea 5), as this RI did not identify unacceptable risk to human health or ecological 
receptors in these areas.  No further evaluation of risk to ecological receptors for exposure to 
chemicals volatilizing from soil or groundwater into soil gas is recommended for any portion of 
IA F1 based on the results of the inhalation model for burrowing mammals.   

Further evaluation of risk to ecological receptors is recommended for lead in surface soil in the 
area south of Building A75 and in the area around Building A17, for zinc in surface soil in the 
area south of Building A75, and for barium, copper, lead, molybdenum, and zinc in sediment in 
Subarea 6.  Preliminary evaluation of potential residual human health risks in Subarea 4 and of 
ecological risk in the upland habitat following remediation of these areas indicates that 
concentrations remaining at the site post-remedy would be comparable to ambient 
concentrations.   

The designated future land use of Subareas 1 through 4 and part of Subarea 5 is mixed use 
industrial.  A streamlined FS is therefore recommended to evaluate land use controls (LUCs) that 
will continue to restrict the property uses in Subareas 1 through 4 and the northern portion of 
Subarea 5 to commercial or industrial use.  Human health risk associated with lead, and 
ecological risk associated with lead and zinc, in surface soil in the area south of Building A75 
(Subarea 4), as well as lead around Building A17 (Subarea 5), should be evaluated in a FS 
because current concentrations pose risk to a future commercial/industrial worker and to wildlife 
that may forage at the site under the current or future land use. Concentrations of TPH-dr in TPH 
Area 2b in Subarea 1 are not fully delineated; therefore, additional delineation and further 
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evaluation of TPH Area 2b is also recommended.  The area will be further investigated and 
discussed in the upcoming FS report.   

The designated future land use of the southern portion of Subarea 5 and all of Subarea 7 is a 
regional park.  Though this HHRA did not estimate risk for a site-specific future recreational 
user at Subareas 5 and 7, the HHRA evaluated a hypothetical future resident as an unrestricted 
use scenario.  There were no unacceptable risks for the hypothetical future resident; thus, the 
residential risk estimate is expected to be protective of a future recreational user. 

Ecological risk in surface sediment from metals within Subarea 6 should be evaluated in a FS 
because the area will be maintained as a protected wetland habitat that is expected to support 
wildlife in the future.   

In summary, a FS is recommended to address human health risk from exposure to lead in surface 
soil in the area south of Building A75 in Subarea 4.  A FS is also recommended to address 
ecological risk from exposure to lead and zinc in surface soil in the area south of Building A75 in 
Subarea 4, from exposure to lead in surface soil in the area around Building A17 in Subarea 5, 
and from exposure to metals in Subarea 6.  LUCs should be evaluated for all subareas to restrict 
future reuse to mixed use industrial in Subareas 1 through 4 and the northern portion of Subarea 
5, a regional park in the southern portion of Subarea 5 and all of Subarea 7, and a conservation 
wetland area in Subarea 6.  No further evaluation is recommended for soil in Subareas 1, 2, 3, 
and 7, or in the areas of Subareas 4 and 5 not associated with the high lead and zinc 
concentrations south of Building A75 and around Building A17, as this RI did not identify 
unacceptable risk to human health or ecological receptors in these areas.  Concentrations of 
TPH-dr in TPH Area 2b in Subarea 1 are not fully delineated; therefore, additional delineation 
and further evaluation of TPH Area 2b is also recommended.  The area will be further 
investigated and discussed in the upcoming FS report.       
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1.0  INTRODUCTION 

In accordance with the Federal Facilities Site Remediation Agreement, dated July 15, 2002 
(State of California and Department of the Navy [Navy] 2002), the Navy Base Realignment and 
Closure Program Management Office West, is responsible for completing remedial 
investigations (RI) at the former Mare Island Naval Shipyard (Mare Island) in Vallejo, California 
(Figure 1-1).  Under Contract No. N62473-07-D-3213, Contract Delivery Order 0064, the Navy 
authorized ChaduxTt, a joint venture between St. George Chadux and Tetra Tech EM Inc., to 
prepare this RI report under the Installation Restoration (IR) Program within Investigation Area 
(IA) F1 at Mare Island.  The draft and draft final versions of this RI report were submitted to the 
regulatory agencies in February 2005 and June 2011.  Comments on the draft and draft final RI 
reports were received from the regulatory agencies (U.S. Environmental Protection Agency 
[EPA], California Department of Toxic Substances Control [DTSC], and the Department of Fish 
and Game [DFG]), which were discussed and incorporated into the subsequent versions of the 
report.  The results of field investigations subsequent to the 2005 draft RI also have been 
incorporated into this RI.   

The primary purpose of this RI report is to (1) determine where releases to the environment have 
occurred, and (2) accomplish the following tasks, as appropriate:  

• Assess the nature and extent of contaminants at IA F1. 

• Identify areas of the site that require further investigation. 

• Conduct a baseline risk assessment, including a human health risk assessment 
(HHRA) and a screening-level ecological risk assessment (SLERA) and Step 3a risk 
refinement. 

• Evaluate the need for a feasibility study based on the results of the RI, HHRA, and 
SLERA and Step 3a risk refinement. 

• Provide information to support the development, evaluation, and selection of 
appropriate response action alternatives if a feasibility study (FS) is determined to be 
necessary. 

The RI for IA F1 is part of the Navy’s IR Program for Mare Island.  Munitions and explosives of 
concern (MEC) at IA F1 are being addressed for the area that roughly corresponds to the 
geographical boundary of IA F1, called the Production Manufacturing Area (PMA), under the 
Munitions Response Program (MRP), the Navy’s program for investigating and remediating 
munitions.  A basewide initial assessment study (IAS) (Ecology and Environment, Inc. [E&E] 
1983) and a site characterization study (referred to as Phase I of the RI) (International 
Technology Corporation [IT] 1992) were previously conducted under the IR Program.  Based on 
the results of the Phase I RI and site-specific studies with similar objectives, the Navy identified 
24 IR sites for inclusion in the Phase II RI (PRC Environmental Management, Inc. [PRC] 
1995d); these sites are also referred to as the Group I sites (PRC 1995a, 1996, 1997a).   

Group II sites were identified during the following three studies conducted in 1994 and 1995:  
(1) a preliminary assessment (PA) and site investigation (SI) for nonradiological sites (PRC 
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1995a), (2) a PA for ordnance sites (PRC 1995c), and (3) an SI covering five additional sites 
(PRC 1995b).  The sites identified within IA F1 are Group II sites.  Other sites of potential 
concern — identified through a fenceline-to-fenceline review of the base conducted by the Navy, 
the regulatory agencies, and the Restoration Advisory Board — are referred to as Group III sites.   

The Navy, in consultation with the regulatory agencies, divided the base into IAs to ensure that 
reuse priorities were considered in refining the focus and schedule for environmental cleanup 
efforts.  These IAs were intended to coincide generally with the reuse zone boundaries identified 
in the City’s reuse plan (City of Vallejo 1994).  IA F1 is within the Reuse Areas 10 and 12 in the 
City’s reuse plan that was amended in 2008 by the Mare Island Specific Plan. The City of 
Vallejo currently proposes allocating 764,000 square feet (ft2) for open space/recreational reuse, 
and the remaining 1,905,000 ft2 is proposed for mixed industrial redevelopment (City of Vallejo 
2008).  Industrial/open space/regional park is considered the proposed reuse of the upland area 
within IA F1; this is described in detail in Section 1.2.6.  The current adopted reuse plan 
designates a portion of IA F1 for mixed industrial (upland area of Reuse Area 10A), a portion as 
a conservation area for tidal wetland habitat (wetland area of Reuse Area 10A), and a regional 
park (Reuse Area 12) (City of Vallejo 2008).  Reuse Area 10A is the South Island Business Park 
that will be owned by the State Lands Commission and subsequently leased to the City of 
Vallejo for sub-lease to a master developer for development consistent with the City reuse plan 
and any use restrictions imposed by the State Lands Commission.  State Lands Commission 
jurisdiction over this area requires an industrial land use designation.  The eastern portion of the 
Reuse Area 10A, consisting of tidal wetland, will be an open space conservation area that is 
intended to be a protected habitat area.  The regional park in Reuse Area 12 is intended to 
provide walking, cycling and equestrian trails, habitat conservation, and other passive 
recreational uses.  It will be developed and managed as part of the extended open space 
framework for Mare Island. According to Section 4.3 of the Mare Island Specific Plan, natural 
upland vegetation should be preserved and protected to maintain the integrity of the setting for 
the southern end of Mare Island (City of Vallejo 2008).  Figure 1-2 shows the reuse of IA F1. 

The current land use for IA F1 is inactive and vacant land.  Maintenance workers from the Navy, 
the City of Vallejo, and Island Energy visit the site to check electrical substations and towers, 
and perform basic site maintenance.  In addition, Navy subcontractors conducted remedial, 
construction, and removal activities at the site in preparation for closure, transition, and property 
transfer of IA F1.  The Navy is maintaining IA F1 as an industrial area by clearing the vegetation 
periodically.  The site is entirely enclosed by fence, and access to the site must be arranged 
through the Navy. 

The RI for IA F1 was conducted concurrently with base closure activities at Mare Island.  The 
former Mare Island Naval Shipyard (MINS) was established by the Navy in 1854 and served as 
a naval shipyard until it was closed on April 1, 1996, in accordance with the Department of 
Defense Base Closure and Realignment Act of 1993.  The property will eventually be 
transferred to the City of Vallejo.  The boundary of IA F1 matches the boundaries of the 
transfer and disposal parcel and will facilitate the preparation of documentation to support 
eventual property transfer.  Multiple RI reports will not be required for individual property 
parcels within IA F1.   
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Figure 1-3 shows the seven subareas in IA F1 that were investigated as part of this RI.  These 
subareas were selected based on the results of previous investigations.  The PA/SI for ordnance 
sites identified (1) sites that did not warrant further investigation and were suitable for closure, 
(2) sites where future management as part of a larger investigation was recommended, and (3) 
ordnance sites that warranted further investigation or removal actions as Group II sites under the 
IR Program (PRC 1995c).  Sites requiring further investigation were investigated under the 
Group II/III accelerated study (PRC 1997c) or the Phase I ecological risk assessment (ERA) for 
the offshore areas (Tetra Tech EM Inc. [Tetra Tech] 2002c).  Results of the Group II/III 
accelerated study identified 39 additional buildings that either were not recommended for 
investigation under the RI or that warranted no further action.  A summary of IA F1 buildings 
and related investigations is provided in Table1-1. 

The Navy divided IA F1 into the following seven subareas to present the data in this RI 
(Figure 1-3):   

• Subarea 1 (Buildings A215, A220, A221, A222, A223, and A253) 

• Subarea 2 (Buildings A69, A80, A130, A197, A224, A258, A271, and former 
Buildings A187 and A265) 

• Subarea 3 (Buildings A31, A54, A76, A142, A260, A280, and former Building A216) 

• Subarea 4 (Buildings A75, A131, A159, A225, A248, A256, A278, and former 
Building A190) 

• Subarea 5 (Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A72,  
A103, A108, A144, A145, A246, A266, A267, A276, A288, and former Buildings 
A53, A62, A73, A198, and A913) 

• Subarea 6 (wetlands) 

• Subarea 7 (Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, 
and A228) 

The subarea divisions were based on (1) geographic proximity of buildings to one another, 
(2) distribution and types of potential contaminants at each building, and (3) practicality of 
graphic display (for example, the size of the subarea must be appropriate for presentation on a 
single map).  Figure 1-3 shows the location of each subarea in IA F1, and Figure 1-4 provides an 
aerial photograph of the site.   

The sections below discuss the organization of this RI report (Section 1.1); background 
information for Mare Island (Section 1.2); the objectives, approach, and methods used to prepare 
the RI report (Section 1.3); the interpretation of results (Section 1.4); the evaluation of fate and 
transport of chemicals at IA F1 (Section 1.5); methods used to prepare the HHRA and SLERA 
and Step 3a risk refinement (Sections 1.6 and 1.7); and the applicable or relevant and appropriate 
requirements (ARAR) process (Section 1.8). 
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1.1  DOCUMENT ORGANIZATION 

This RI report is organized as follows: 

• Section 1.0, Introduction.  This section provides the organization of this RI report 
(Section 1.1); background information for Mare Island (Section 1.2); the objectives, 
approach, and methods used to prepare the RI report (Section 1.3); the interpretation 
of results (Section 1.4); the evaluation of fate and transport of chemicals at IA F1 
(Section 1.5); methods used to prepare the HHRA and SLERA and Step 3a risk 
refinement (Sections 1.6 and 1.7); and the ARARs process (Section 1.8). 

• Sections 2.0 through 8.0, Subareas 1 through 7.  These sections describe the RI 
activities and results for each subarea at IA F1.  Each section provides a site 
description, a brief history and investigation activities, investigation results, and a 
summary and recommendations for the individual subarea.  

• Section 9.0, Conclusions and Recommendations.  This section summarizes the 
conclusions of the RI and presents recommendations based on the RI findings.   

• Section 10.0, References.  This section list the documents used to prepare this RI 
report, including former versions of this RI report (Sullivan and Tetra Tech 2005). 

Figures and tables are provided at the end the section of text where they are first referenced.  The 
following appendices are presented after Section 10.0, and are provided on compact disc only. 

• Appendix A, summarizes the comparison criteria used in this RI report. 

• Appendix B, Analytical Methodology and Data Management (unchanged from the 
draft RI [Sullivan and Tetra Tech 2005]). 

• Appendix C, Quality Control Summary Report (unchanged from the draft RI 
[Sullivan and Tetra Tech 2005]). 

• Appendix D, Field Sampling Activities, Equipment, and Procedures Used for this 
Investigation. 

• Appendix E, Lithologic and Well Completion Logs. 

• Appendix F, Physical Characteristics at Mare Island Summary. 

• Appendix G, Analytical Results. 

• Appendix H, Statistical methods for Calculating Exposure Point Concentrations and 
Conducting Background Screening. 

• Appendix I, Human Health Risk Assessment. 

• Appendix J, Ecological Risk Assessment. 

• Appendix K, Contaminant Fate and Transport in Groundwater. 
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• Appendix L, Monitored Natural Attenuation Study. 

• Appendix M, Responses to Regulatory Agency Comments on the Draft RI. 

• Appendix N, Draft Final IA F1 Data Summary Report. 

• Appendix O, Technical Memorandum Evaluating the Extent of Contamination where 
Total Petroleum Hydrocarbon (TPH) Sample Results Exceeded Tier 2 Screening 
Levels (SL). 

• Appendix P, Responses to Regulatory Agency Comments on the Draft Final RI. 

• Appendix Q, Laboratory Data. 

1.2  SITE BACKGROUND 

This section provides background information for Mare Island and IA F1, including location and 
history, previous investigations, and physical characteristics. 

1.2.1  Location 

Mare Island is within the incorporated boundaries of the City of Vallejo in Solano County, 
California, about 25 miles northeast of San Francisco (Figure 1-1).  Mare Island is bordered by 
Highway 37 to the north, Mare Island Straight (Napa River) to the east, Carquinez Strait to the 
south, and San Pablo Bay to the west.  The main entrance to Mare Island is a causeway that 
spans Mare Island Strait, connecting the island to the City of Vallejo at Tennessee Street.  A 
second access point is located at the northern end of Mare Island, where Railroad and Walnut 
Avenues connect to Highway 37.   

1.2.2  History 

This section discusses the development of Mare Island based on information presented in a 
historical survey of the shipyard (Mighetto and Youngmeister 1986) and an archeological 
resources inventory (Navy Western Division 1986). 

Mare Island was the first naval station established on the Pacific Coast.  The Navy purchased 
956 acres that make up Mare Island in 1853 and commenced shipbuilding operations on 
September 16, 1854.   

In the early 1920s, the Navy began construction and maintenance of submarines at the shipyard.  
During World War II, the shipyard reached peak capacity for shipbuilding, repair, overhaul, and 
maintenance.  After the war, Mare Island was one of the primary stations for construction and 
maintenance of the Navy’s Pacific fleet of submarines.  Shipyard activity decreased after World 
War II, and the shipyard was closed on April 1, 1996, after 142 years of operation. 

The subsections that follow describe the development of the infrastructure of the island and the 
primary historical land uses and activities that occurred there.  These land uses and activities 
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included infrastructure, ship construction and maintenance, waste management, construction, and 
manufacture and storage of munitions. 

1.2.2.1  Mare Island Infrastructure 

Originally, Mare Island was connected to the mainland by a tombolo, a narrow strip of land 
accessible during low tides.  Therefore, access was mostly by boat; ferries transported shipyard 
workers and supplies.  The first crossing, constructed in 1919, was a wooden causeway with a 
drawbridge that connected Mare Island (at “A” Street) to Vallejo (at Tennessee Street).  The 
existing concrete causeway (also with a drawbridge) replaced this crossing in 1935 and connects 
to Mare Island to Vallejo at Causeway Street. 

In the late 19th century, roadways on the island were unpaved.  Horses and carts were used to 
transport raw materials from the docks to the shops and finished products back to the ships.  By 
the early 20th century, roads were paved and railroad tracks were installed.  When the concrete 
causeway was completed in 1935 with a railroad track to the mainland, trains became the 
primary mode of transportation for both workers and supplies. 

When shipyard operations began, every tool shop on the base had its own source of heat and 
power.  As the facilities expanded, the need for power increased.  Consequently, in 1918 the 
Navy constructed a steam-driven centralized power plant (Building 121) to supply the shipyard 
with both steam (for heat and industrial processes) and electrical power.  In the late 1930s, an 
overhead, auxiliary power connection was established with Pacific Gas and Electric Company 
to meet the rising demand for power.  Tall transmission towers were constructed on both sides 
of Mare Island Strait.  This system is still the primary source of electrical power for 
Mare Island. 

Because fresh water is not plentiful on the island, the Navy established a reservoir in the hills 
on the southern portion of the island and constructed various cisterns near the housing and 
industrial areas.  During the second half of the 19th century, the cisterns were used to store 
water necessary for drinking and fighting fires.  Some cisterns are still present at Mare Island.  
In 1898, a pipeline was installed to deliver fresh water from Vallejo to Mare Island.  
The reservoir was then used primarily for fire protection in the ordnance manufacturing and 
storage areas. 

In 1928, when the first pump was installed in Building 121, a saltwater distribution system began 
delivering saltwater for fire protection and various shipyard needs (Metcalf and Eddy, Inc. 1976).  
Additional pumps and piping were installed to carry saltwater to the firefighting training school, 
the ordnance manufacturing and storage areas, and other locations across the island. 

1.2.2.2  Ship Construction and Maintenance Activities at Mare Island  

The primary ship construction and maintenance area of Mare Island was established along the 
northeastern shore of the original island, adjacent to Mare Island Strait.  Subsequently, this area 
expanded until it was roughly bounded by Causeway Street to the north, Railroad Avenue to the 
west, and the Building 900 (IR04) Area to the south.  Brick buildings constructed in the late 
19th century are still present in the original shipyard area; this area has been designated a historic 
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district.  The entire shipyard area has undergone numerous transformations during its years of 
operation, as shipbuilding technologies advanced from wooden to steel construction and from 
wind power to nuclear propulsion.  With these changes, there was an increase in the variety and 
amount of industrial chemicals and oils used in ship construction and maintenance. 

The first permanent dry dock on the Pacific Coast was completed at Mare Island in 1891 
(Dry Dock 1).  Before that, a floating dry dock was used.  A second dry dock (Dry Dock 2) was 
completed in 1910.  After these two structures were completed, wooden wharves were replaced 
with concrete and steel quay walls supporting railroad tracks, effectively extending the shipyard 
boundary farther into Mare Island Strait.  Dry Docks 3 and 4 were constructed in the 1930s 
and 1940s. 

Early in the development of the shipyard, the Navy began testing experimental submarines at 
Mare Island.  In 1904, a submarine wharf was constructed just south of Dry Dock 2.  The Navy 
established a base for submarine construction and maintenance on reclaimed land north of the 
wooden causeway (today between “A” and Causeway Streets) in the early 1920s because of its 
success with test craft.  The first submarine built at Mare Island was launched in 1930.  As the 
submarine repair base expanded, other development related to the base took place in this area.  
Specifically, a petroleum storage and refueling area with aboveground and underground storage 
tanks (UST) was established alongside the quay wall at Berth 4, and maintenance and repair 
shops for the lead-acid submarine batteries were constructed east of the fuel storage area 
(Buildings 461, 463, and 463A) within IA C1. 

In 1923, an airfield was constructed northwest of the submarine base, but it was no longer in use 
by 1924.  After the concrete causeway was completed in 1935, additional shipbuilding ways 
were established just north of the causeway for small craft construction.  Housing, warehouses, a 
paint manufacturing facility, and additional docks were also built in this area.  

Near the end of the 1930s, the shipyard began using radium paints for manufacturing equipment 
with luminescent dials and displays.  Low-level radioactive materials were generally confined to 
the buildings where they were used, but handling procedures were not regulated.  In later years, 
storage and handling of low-level radioactive materials were strictly controlled. 

During World War II, Mare Island reached peak capacity for shipbuilding, repair, overhaul, and 
maintenance.  More than 40,000 workers were employed, and 390 new ships (including landing 
craft, destroyers, battleships, and submarines) were built during this era.  In addition, 1,207 ships 
of all types, including cruisers and submarines, were repaired and overhauled.  The primary 
shipyard industrial area was fenced to provide security.  The fenced area is referred to as the 
heavy industrial area.  Solvents, paints, acids, and other hazardous materials were routinely 
handled in this area. 

After the war, Mare Island was considered one of the primary bases for construction and 
maintenance of the Navy’s Pacific fleet of submarines.  Over time, decreasing needs in the 
postwar environment resulted in decreased shipyard activity.  In particular, activity north of 
Causeway Street declined and, as a result, housing in the area was removed, shipbuilding ways 
were no longer used, and docks were designated for storage of reserve (inactive) vessels.  The 
paint manufacturing facility was closed in the mid-1950s, and only the warehouses remained in 
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use.  The shipyard was then modified to allow construction of nuclear-powered submarines as 
well as storage and handling of nuclear materials.  The first nuclear-powered submarine 
constructed at Mare Island (the USS Sargo) was launched in 1957.  Seventeen nuclear-powered 
submarines were constructed at the shipyard. 

1.2.2.3  Waste Management at Mare Island 

From at least 1909 (when a solid waste disposal area is first referenced on historical maps) until 
1978, solid wastes generated at the shipyard (including hazardous wastes and petroleum wastes) 
were generally disposed of on Mare Island in various unlined pits and low-lying terrain (through 
1942) and later in the 30-acre disposal area, referred to as the “facility landfill.”  The pits and 
facility landfill were located in the dredge disposal areas along “A” Street and Dump Road 
within IAs H2, B, and H1.   

The facility landfill reached capacity in 1978, and a new landfill, operating under Resource 
Conservation and Recovery Act (RCRA) interim status, was established on top of the western 
half of the filled area.  This “RCRA/facility landfill” was prohibited from accepting hazardous 
wastes, with the exception of asbestos-containing materials, solvent-laden rags, paint sludge, and 
spent sandblast material (SBM).  Hazardous wastes barred from the landfill were disposed off 
site.  The RCRA facility landfill was closed in 1989; thereafter, all solid wastes were disposed of 
off site. 

A storm water collection system originally carried storm water runoff, sanitary sewage, and 
industrial wastewater (IW) to outfalls along Mare Island Strait.  In the late 1950s, a sanitary 
sewer system was built to divert the sanitary wastes to a new sanitary sewage treatment plant 
(SSTP) on the western end of Mare Island.  Effluent from the plant was discharged into 
San Pablo Bay.  In 1972, new sewers were installed to further separate storm water and sanitary 
wastes, preventing combined overflows to the strait.  Maintenance of the storm drain catch 
basins and storm water collection system is not well documented.  Available records indicate that 
the storm drain catch basins were last cleaned in the early 1990s (PRC 1997a); the exact dates of 
this work were not recorded. 

A separate IW collection system pipeline and the IW treatment plant (IWTP) were also 
constructed in 1972.  The IW collection system collected wastewater from industrial shops 
across Mare Island, and the IWTP was built adjacent to the SSTP on the western end of Mare 
Island.  Treated effluent was discharged into San Pablo Bay until the early 1980s, when that 
practice was prohibited.  The treated effluent was then routed to the City of Vallejo wastewater 
treatment plant.  The IW collection system has been designated as IR14. 

Storm water, sanitary sewer, and IW lines located within IA F1 are shown on Figure 1-5. 

Portions of IA F1 are included as Solid Waste Management Units (SWMUs).  Four SWMUs 
reside within IA F1: 

• SWMU 101—Concord Annex Ordnance and Additional Sites  

• SWMU 125—South End of Island 
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• SWMU 93—Storm Sewer System 

• SWMU 106—Sanitary Sewer System 

Concord Annex Ordnance and Additional Sites (SWMU 101) were designated as a potential 
SWMU to address ordnance disposal at additional sites within IA F1.  This SWMU was not 
designated at a specific location in IA F1; therefore, all investigations documented at IA F1 
apply to SWMU 101.  The South End of Island (SWMU 125) was included as a potential 
SWMU to address potential contamination from ordnance disposal that may have occurred in the 
south end of the Mare Island.  SWMU 125 encompasses the entire south end of the island, 
including the entirety of IA F1, adjacent Site IR04, the South Shore Area, Site IR05, and the 
Western Magazine Area.  Potential exposure routes, targets, and the likelihood of a release of 
contaminants associated with ordnance storage and disposal in the portion of SWMUs 101 and 
125 within IA F1 were investigated during the Initial Assessment Study (E&E, 1983) and 
ordnance PA (PRC 1995c).  Follow-on investigations documented at SWMU 125 include the 
Phase II RI for IR04 (PRC 1996b), RI for Operable Unit 3 (PRC 1996b), Unexploded Ordnance 
(UXO) Site Investigation (Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, 
Virginia, Environmental Detachment, Vallejo [SSPORTS] 1997d), Group II/III accelerated study 
(PRC 1997c, Sullivan and Tetra Tech 2003), additional sampling investigation (Sullivan and 
Tetra Tech 2003), and data gaps sampling (Appendix N).  To address potential explosive hazards, 
results from these investigations led to an intrusive investigation for UXO and removal of 
anomalies in 2000 (Weston 2002) and decontamination of eight buildings to certify the interiors 
were free of explosives (NAVSURFWARCENDIV 2011).  Additional details on the 
investigations and remedial actions performed at IA F1, which includes SWMU 125, are 
provided in Section 1.2.3 and in Sections 2.1, 3.1, 4.1, 5.1, 6.1, 7.1, and 8.1.  Actions 
recommended in the ordnance PA have been completed, and the portions of SWMUs 101 and 
125 within IA F1 are recommended for closure.   

The basewide storm sewer system (SWMU 93) was originally identified in the 1987 RCRA 
Facility Assessment.  The storm sewer system was included in the 1998 Group II/III accelerated 
study field sampling and analysis plan (FSAP) (Tetra Tech 1997c) for Mare Island.  Based on the 
conceptual model presented in the Group II/III accelerated study, the storm sewer system in its 
entirety was excluded as a site requiring further investigation, though catch basins would be 
selected for investigation if sampling was warranted (Tetra Tech 1997c).  The FSAP identified 
catch basins that were recommended to be sampled in the vicinity of Building A71, AA65, and 
A216 at IA F1.  Samples were collected in catch basins associated with these buildings, but the 
Base Realignment and Closure Cleanup Team (BCT) agreed not to address the storm sewer 
system under the Navy's IR Program.  Instead, the Navy worked with the Water Board to address 
the storm sewer system through best management practices as part of the Navy's National 
Pollutant Discharge Elimination System program permitted by the State Water Quality Control 
Board.  As part of the intrusive investigation for UXO in 2000 (see Section 1.2.3.12; Weston 
2002), the storm sewer lines that ran through IA F1 were abandoned and removed or abandoned 
and left in place, with the exception of the line running east along Garino Avenue adjacent to 
Building A216 toward Mare Island Strait; this portion of the storm sewer system was replaced.  
These lines were removed to eliminate potential background interference that may have impaired 
the ability of geophysical instruments to detect buried ordnance material.  The storm sewer line 
footprint passed through several contaminated areas that were excavated during the investigation, 
and a soil/bentonite mix was placed with backfilled soil at the end of each of the excavations to 
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eliminate the potential for backfilled excavations to act as pathways for contaminant migration.  
Additional details on the investigations and remedial actions performed at IA F1, which includes 
the UXO intrusive investigation, are provided in Section 1.2.3 and in Sections 2.1, 3.1, 4.1, 5.1, 
6.1, 7.1, and 8.1.  The portions of SWMU 93 located within IA F1 are recommended for no 
further action under RCRA because the storm sewer system in IA F1 has been addressed. 

The sanitary sewer system (SWMU 106) is a gravity flow system supplemented by 36 pump 
stations, an overflow pond, a chlorination station, and an emergency generation station.  The 
main trunk sewer follows Railroad Avenue and flows from south to north.  Portions of SWMU 
106 are located within IA F1.  The storm sewer system (SWMU 93) and sanitary sewer system 
(SWMU 106) were combined until 1959, and wastewater was discharged directly to Mare Island 
Strait.  In 1959, a domestic wastewater sewage treatment plant was building to provide primary 
treatment such as aeration, grit removal, sedimentation, and chlorination before wastewater was 
discharged to San Pablo Bay.  Between 1959 and 1972, SWMUs 93 and 106 were partially 
connected, and some raw wastewater was discharged directly to Mare Island Strait.  Until the 
IWTP was built in 1972, most of the industrial wastewater was discharge to Mare Island Strait 
and San Pablo Bay through the storm sewer system.  EPA initially identified the sanitary sewer 
system as a potential SWMU in the RCRA Facility Assessment Preliminary Review, stating the 
system may have managed industrial waste (Kearny 1987).  The Navy evaluated SWMU 106 in 
the 1995 non-radiological PA as a site potentially requiring investigation and indicated the Navy 
and the regulatory agencies would resolve a recommendation for SWMU 106 in future meetings 
(PRC 1995a).  The Group II/III FSAP listed the sanitary sewer system as being excluded from 
further investigation under the Group II/II accelerated study.  Rather, only the sanitary sewer 
pump stations were included in the Group II/II accelerated study.  The Navy investigated the 
sanitary sewer system in specific areas of Mare Island where there was reason to suspect 
potential contamination.  The only suspected release locations were the sanitary sewer pump 
stations because the sanitary sewer system is a gravity system.  A cross-section of the domestic 
sanitary sewer pump stations was sampled across Mare Island, none of the pump stations was 
located in IA F1.  The results of sampling conducted during the Group II/II accelerated study 
were discussed at scoping meetings with regulatory agency representatives to determine whether 
additional sampling should be conducted.  The regulatory agency representatives agreed that no 
further action would be required at any domestic pump station (Tetra Tech 1999c).  The 
sampling results were published in the Draft Sanitary Sewer Site Identification Technical 
Memorandum for Mare Island, Vallejo, California (CH2M Hill 2002), which concluded that no 
additional site characterization or remediation is required for the sanitary sewer system as an 
environmental site.  However, DTSC comments on the report indicated that additional areas of 
the sanitary sewer site that were not investigated by the Navy during the Group II/III 
investigation should also be investigated (DTSC 2003c, as cited in CH2M Hill 2005).  
Additional investigation of the sanitary sewer system has not yet been conducted.  

1.2.2.4  Construction Activities at IA F1 

Before the 1900s, the area currently designated as IA F1 was primarily a tidal wetland along the 
original eastern shoreline of Mare Island (Navy 1883, 1911).  By 1932, most of the area’s ground 
elevation was raised by using imported fill material made of dredge spoils or upland fill.  A portion 
of IA F1 is paved, and various buildings, scattered vegetation, and exposed soil cover the 
remainder of the site.  Various sets of railroad tracks run across the site, and portions of these 
tracks have been removed.  Utility lines in and around the area include fresh- and storm-water 
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pipelines (Figure 1-5).  Most of the storm drains and catch basins were abandoned or removed 
during Weston Solution, Inc.’s (Weston) intrusive investigation (Section 1.2.3.11) (Weston 2002). 

1.2.2.5  Manufacture and Storage of Munitions at IA F1 

Since the beginning of naval operations at Mare Island, ordnance was manufactured and stored at 
IA F1.  The primary purpose of the Mare Island ordnance facility between 1857 and 1935 was to 
store and process the ammunition used aboard naval ships.  Black-powder-loaded munitions 
were emptied and refilled while ships were being overhauled at the shipyard.  In the 1890s, the 
Navy added facilities for loading gun cotton, and by 1916, the loading of Explosive D 
(ammonium picrate) was in full operation.   

The area was upgraded to a Naval Ammunition Depot (NAD) in 1936.  In 1957, NAD operations 
merged with the Naval Magazine Port Chicago, located across the Carquinez Strait at Bay Point, 
near the City of Concord.  The consolidated installation was named “Naval Weapons Station 
(NWS) Concord.”  As a result, the area of munitions storage and maintenance operations at Mare 
Island was commonly referred to as the “Concord Annex.” 

Dredge ponds were constructed in what is now IA I (IR05) to hold materials dredged from 
around the ordnance-loading piers at the southern shoreline of the Concord Annex area near Dike 
12.  During the years of ordnance production, certain fill areas near Dike 12 and the historical 
dredge pond were used for burning and burying ordnance and ordnance production wastes.  In 
addition, ordnance was reportedly disposed of in the reservoir above the Concord Annex.  The 
reservoir was used to store water for fire control.  

In 1973, ordnance production in the Concord Annex ended.  Many key production buildings, 
magazines, and warehouses were subsequently used to store inert materials and ordnance-related 
supplies.  Some buildings were converted for use as office space (for example, the U.S. Coast 
Guard station in Building A228). 

Historical munitions activities at IA F1 created concern for the presence of munitions and 
explosives of concern (MEC) at Mare Island.  MEC at IA F1 is being addressed under the MRP, 
the Navy’s program for investigating and remediating munitions.   

1.2.3  Previous Investigations Related to IA F1 

This section describes the Navy’s approach to characterizing various sites within IA F1 and 
summarizes investigations that were focused on obtaining hydrogeologic, geotechnical, and 
environmental data related to IA F1.  A summary of previous investigation sampling locations is 
shown on Figures 1-6A and 1-6B.  Previous investigations conducted at buildings and USTs at 
IA F1 are summarized in Tables 1-1 and 1-2. 

1.2.3.1  Initial Assessment Study, 1983 

In 1983, an IAS was conducted to identify sites used to store, transport, process and dispose of 
hazardous materials at Mare Island (E&E 1983).  Seven buildings (A159, A187, A216, A222, 
A265, A271, and A280) associated with the Concord Annex are located within IA F1.  The 
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Concord Annex was identified for inclusion in the IAS because (1) ordnance was disposed of at the 
southwestern corner of the Concord Annex (located outside the boundary of IA F1), and (2) a 
number of buildings and areas contaminated with various explosive materials were decontaminated 
from 1974 through 1976.  The buildings were decontaminated by vacuuming, sweeping, and 
washing the building; dismantling and removing machinery; and conducting confirmation testing.  
Decontaminated buildings were certified clean by a group of experts from NWS Concord and 
Concord Annex.  However, soil at these buildings was not certified decontaminated.   

For at least 30 years, a pit in the ordnance disposal area was used for burning powder and 
primers; detonating projectiles, warheads, and high explosives; and disposing of contraband and 
miscellaneous ordnance.  An oily sludge was found in the annex sewers and drainage ditches on 
site.  Soil surrounding Buildings A73 and A159 was contaminated with propellant grains, and 
soil northwest of Building A222 was visibly contaminated with ammonium picrate.   

The IAS at IA F1 consisted of a field inspection, records research, and interviews with Mare 
Island personnel (E&E 1983); sampling was not performed during the IAS.  The IAS 
recommended groundwater monitoring along the disposal pit, inland surface and soil sampling, 
and sludge sampling from sewers and drainage ditches (E&E 1983). 

1.2.3.2  Environmental Baseline Survey, 1993 

An environmental baseline survey (EBS) was conducted to document the existing environmental 
condition of real property at MINS based on an extensive records search, personnel interviews, 
and visual site inspections conduction from August through December 1993.   Documents 
describing base surveys or inspections, Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) or RCRA studies, and field investigations were reviewed to 
identify areas where the presence or absence of contamination has been confirmed.  In 
additional, MINS documents from industrial shops, the environmental compliance office, the fire 
department, and governmental offices were reviewed to identify any areas of concern.  Past and 
present employees were interviewed for information relative to past uses of buildings.  Physical 
inspections of the property and facilities were conducted to identify any additional evidence of 
spills, such as stressed vegetation, which might indicate contamination (MINS 1994).   

1.2.3.3  Basewide Underground Storage Tank Investigations, 1988 to 1998 

A basewide UST program is part of the petroleum program at Mare Island, and is separate from 
the CERCLA program; it was initiated to identify, locate, and excavate inactive USTs.  The 
USTs were removed under two separate investigations.   

In 1988, one to two soil borings were drilled at each UST, and soil and the contents of the UST 
were sampled before the UST was removed (ERM-West 1988).  In 1990, the USTs were 
removed and the condition of the tank and excavation was noted (ERM-West 1988).  Sampling 
and analysis of soil and groundwater near the USTs were performed before and during their 
removal (ERM-West 1988). 

The second group of tanks was investigated and removed from 1992 to 1993 (Tetra Tech and 
Morrison Knudsen Corporation 1998; PRC 1994).  A subsequent investigation was conducted to 
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evaluate potential soil and groundwater contamination (Tetra Tech and Morrison Knudsen 
Corporation 1998). 

In 1998, an investigation was conducted to identify suspected UST sites and confirm either the 
presence or nonexistence of potential buried tanks (SSPORTS 1998a).  Geomagnetic surveys 
were used to identify magnetic anomalies, and an exploratory excavation was performed if a 
magnetic anomaly was identified (SSPORTS 1998e).   

Seventeen USTs (USTs A-71, A-71N, A-71S, A-71W, A-71N, A‑190, A-190[1], A-190[2], A-
190[3], A-190[4], A-191, A-225, A-226, A-246E, A-267, A-914[1], and A-914[2]) and seven 
suspected USTs (A-16, A-64, A-215, A-221W, A-226W, A246W, and A266S) are located 
within IA F1.  All of the 17 USTs were closed.  Of the seven suspected USTs, five were not 
located and the other two were concluded not to be USTs.  All seven sites associated with 
suspected USTs have been closed; and all 24 IA F1 UST sites are closed.  The current status of 
USTs at IA F1 and previous UST investigations at IA F1 are summarized in Table 1-2. 

1.2.3.4  Phase II Remedial Investigation for IR04, 1993 

Between November 1993 and October 1994, a Phase II RI was conducted for adjacent IR04.  
During the Phase II RI, soil samples were collected at IR04 in an extensive grid pattern with 
50-foot centers (PRC 1996b).  In 1998, the boundaries for IR04 and F1 were revised so 
ordnance-related buildings (A215, A220, A221, A222, and A223) were in F1 and no longer 
within IR04.  As a result, sampling locations and data collected during the IR04 grid sampling 
program, conducted to assess SBM, are now included in IA F1.   

1.2.3.5  Preliminary Assessment and Site Inspection for Ordnance Sites, 1995 

Two PA and SI studies were completed for Mare Island.  In May 1995, a PA and SI summary 
report for nonradiological sites was completed (PRC 1995a), and in September 1995, a PA of 
sites potentially containing ordnance-related contamination was completed (PRC 1995c).   

Four distinct areas of operation were investigated as part of the ordnance PA:  (1) active and 
former dredge ponds and an ordnance reservoir; (2) about 500 acres of manmade land or “filled” 
areas within or near the ordnance-related facilities; (3) five small arms ranges; and 
(4) 118 ordnance facilities, including key production buildings, storage magazines, 
miscellaneous buildings, docks, piers, and railroad tracks (PRC 1995c).  The ordnance PA 
identified many sites that did not warrant further investigation and were suitable for closure, sites 
where future management as part of a larger investigation was recommended, and ordnance sites 
that warranted further investigation or removal actions as Group II sites under the IR Program 
(PRC 1995c).  Sites requiring further investigation were investigated under either the Group II 
and III accelerated study (PRC 1997c) or the Phase I ERA for the offshore areas (Tetra Tech 
2002b).  The following buildings were grouped together and designated as the “Ordnance 
Production Area” Buildings A17, A71, A75, A76, A80, A159, A187, A215, A216, A222, A248, 
A258, A265, A267, A271, A278, A280, and A288.  This area was investigated further under the 
Group II/III accelerated study (PRC 1997c). 
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1.2.3.6  Basewide Radiological Survey Report, 1996 

A basewide radiological survey was conducted at Mare Island under the Naval Nuclear 
Propulsion Program (Navy Radiological Engineering Division 1996).  Two radiological sites 
(Buildings A130 and A228) were identified at Parcel VI.  Both of these sites were addressed 
under the Navy’s radiological program, which dealt with radioactive materials resulting from 
shipyard operations associated with both the general radioactive material (G-RAM) program and 
Naval Nuclear Propulsion Program (NNPP).  

• Building A130 was used as a controlled use material storage area for all new, 
incoming material; it was not used to perform radiological work or to store 
radioactive material, and there is no radiological history (Navy 1996b).  Building 
A130 was investigated under the NNPP survey in 1996, and no cobalt-60 
radioactivity above the NNPP limit for solid material samples was detected.  Survey 
results concluded that no release to the environment or buildup of radioactivity within 
Building A130 had occurred (Navy 1996b).   

• Building A131 was used as an ordnance warehouse.  In 1987, a dummy nose cone 
containing magnesium-thorium alloy was removed.  Building A131 was investigated 
under the radiological decommissioning G-RAM program (Navy 1996a).  There was 
no loose contamination, and the building was released after the survey (Navy 1996a). 

• Building A136 currently serves as the Coast Guard Station.  During a 1983 survey, 
two emitting radium dial clocks were found and removed from the building.  No 
contamination of the building was reported, and the building was released after a 
radiological survey (Navy 1996a). 

• Building A246 was used as an investigation and security training facility.  Building 
A131 was investigated under the radiological decommissioning G-RAM program 
(Navy 1996a).  With the exception of a camera lens with a reading of thorium-232, 
which was removed from the building, no contamination was reported, and the 
building was released after a radiological survey (Navy 1996a).  Survey results 
concluded that no release to the environment or buildup of radioactivity within the 
building had occurred (Navy 1996a). 

• Building A228 was used for approximately 1 year as a radiological controls training 
facility.  The building was not used to perform work with radiological substances or 
to store radioactive material, and there is no radiological history (Navy 1996b).  
Building A228 was investigated under the radiological decommissioning G-RAM 
program (Navy 1996a).  Building A-228 was also investigated under the NNPP 
survey in 1996 (Navy 1996b) and no cobalt-60 radioactivity above the NNPP limit 
for solid material samples was detected.  Survey results indicated that no release to 
the environment or buildup of radioactivity within Building A-228 had occurred 
(Navy 1996b). 

The Navy received no further action concurrence for the above buildings under the G-RAM and 
NNPP surveys, where appropriate, from DTSC, the Water Board, the California Department of 
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Health Services (DHS), and EPA in March 1996 (DTSC, Water Board, and DHS 1996a, 1996b; 
DTSC 1997a, 1997b; EPA 1996a, 1996b).  

1.2.3.7  Remedial Investigation, Operable Unit 3, 1996 

The only site within IA F1 that was included in the draft RI report for Operable Unit (OU) 3 was 
in the area of IA F1 that formerly had been part of IR04 (PRC 1996b).  This portion includes 
Buildings A215, A220, A221, A222, and A223.  As discussed in Section 1.2.3.4, some samples 
analyzed for the RI were collected from IR04 during the RI because the boundaries for the IAs 
changed.  Buildings A215 and A222 were identified as requiring additional investigation as part 
of the Group II/III accelerated study (Section 1.2.3.11). 

1.2.3.8  Unexploded Ordnance Site Investigation, 1996 

In 1996, Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, Virginia, 
Environmental Detachment, Vallejo (SSPORTS) conducted a UXO SI using visual and 
geophysical search methods to delineate the extent of buried ordnance materials in areas 
suspected to contain ordnance based on prior knowledge and historical evidence (SSPORTS 
1997d).  

The SI geophysical survey of the Production Manufacturing Area (PMA) covered 56 acres and 
identified 1,326 geophysical anomalies.  In general, geophysical anomalies appeared to be 
uniformly spread throughout the search area.  The area of the PMA included in the SI 
geophysical survey reflected the terrain contour and its presumed influence on the distribution of 
disposed ordnance.  The presence of ordnance in the natural undisturbed soil near the foothills of 
the adjacent officer housing and Upland Magazine Area was considered unlikely in view of the 
history of the area and the hard and rocky soil.  Since no ordnance material had ever been found 
in the foothill regions, these areas of undisturbed soil were not included in the magnetometer 
survey and were subjected to a visual search only.  No ordnance items were observed during the 
visual search of the original undisturbed foothill areas.  All other areas suspected to contain 
ordnance were subjected to a 100 percent magnetometer search, using either a MK 26 Ordnance 
Locator or a Geometrics G858 Vertical Gradiometer. 

An intrusive excavation, involving demolition of the structures and removal of all associated 
ferrous material, was recommended to investigate the area further.  The follow-on investigation 
took place in 2000, and is described in Section 1.2.3.12. 

1.2.3.9  Assessment of the Potential Beneficial Uses of Mare Island’s Groundwater, 
1997 

As defined in the “San Francisco Bay Basin (Region 2) Water Quality Control Plan” 
(Water Board 2010b), the potential beneficial uses of groundwater at Mare Island include 
municipal and domestic water supply, industrial water supply, industrial process water supply, 
agricultural water supply and freshwater replenishment to surface water.  However, the 
beneficial uses of groundwater for Mare Island’s groundwater were evaluated in a technical 
memorandum (PRC 1997d).  The memorandum concluded that groundwater at Mare Island was 
unsuitable for domestic, industrial, or agricultural purposes, and the only identified beneficial use 
was the potential role of freshwater replenishment of Mare Island’s wetlands.  (In May 2010, the 
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Navy received a letter from the Water Board concurring that shallow groundwater at IA F1 and 
neighboring IR04 meets the exception criteria for beneficial use; therefore, shallow groundwater 
at IA F1 is considered not suitable for municipal or domestic water supply [Water Board 
2010a].) 

1.2.3.10  Offshore Ecological Risk Assessment, 1997 to 2002 

An ecological risk assessment (ERA) was completed for offshore areas at Mare Island as part of 
the IR Program (Tetra Tech 2002b).  The offshore ERA was conducted to (1) evaluate risk to 
ecological receptors from site-specific chemical stressors in offshore areas at Mare Island, and 
(2) characterize dredge material and identify the proper disposal area for material associated with 
the proposed removal of MEC from specific areas.  Several types of data were evaluated during 
the ERA, including (1) chemistry data for sediment, pore water, and sediment elutriate; 
(2) bioassay data based on amphipods, echinoderms, and mussels; and (3) bioaccumulation test 
data using bivalves exposed to site sediments.  These data were collected during several 
sampling events from February to December 1997 (Tetra Tech 2002b). 

Four outfall samples were collected within the IA F1 site boundary during the offshore ERA.  
These samples were analyzed for metals, semivolatile organic compounds (SVOC), pesticides, 
and organotins.  The point identification numbers for the outfalls are SM44o, SM45o, SM46o, 
and SM49o.  Although these samples were collected within the geographic boundary of IA F1, 
the evaluation of results for these samples is included in Offshore IA K RI report (Battelle 2009), 
as discussed in Section 7.1. 

1.2.3.11  Group II/III Accelerated Study, 1997 and 2000 

The Group II/III accelerated study included sites within IA F1 that were identified in the 
ordnance PA (PRC 1995c) and the OU3 RI report (PRC 1996b) as needing further investigation.  
The Group II/III accelerated study was conducted between 1997 and 2000 to assess potential 
contamination identified at Group II/III sites (PRC 1997c).  During this study, up to four rounds 
of sampling were conducted at each sampling location.  The field investigation addressed each 
site individually, considering chemicals of concern, media, migration pathways and exposure 
points, and the degree of characterization at each site during previous rounds of investigations. 

Samples were collected from four different media during the sampling effort:  soil, groundwater, 
sediment, and residue (matter remaining other than soil, water, or gas, such as dust, powder, or 
rust).  Releases of potential concern for each medium were evaluated by comparing analytical 
results with various comparison criteria.  Analytical results from soil, groundwater, sediment, 
and residue samples were compared with existing or derived human health criteria, such as 
preliminary remediation goals (PRG), and ambient metal concentrations.  Analytical results for 
sediment samples collected from wetlands and areas adjacent to Mare Island Strait were 
compared with ecological protection criteria.  Criteria were either not available for certain 
analytes, including lead, polychlorinated biphenyls (PCB), and TPH, or were considered 
inappropriate for comparison purposes.  As a result, the following criteria were developed for 
these analytes: lead, 242 milligrams per kilogram (mg/kg); PCBs, 1 mg/kg; TPH-diesel range 
(TPH-dr), 400 mg/kg; TPH-motor oil range (TPH-mr), 400 mg/kg; and TPH-gasoline range 
(TPH-gr), 150 mg/kg.  These criteria were superseded by criteria established by the Water Board 
(2008).   
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A scoping meeting was held with the Navy and regulatory agencies after each initial round of 
sampling (PRC 1997c).  During the meeting, the Navy and the regulatory agencies reviewed the 
sampling results and discussed and approved proposed locations for additional sampling.  A 
meeting also was conducted before each round of sampling, as discussed in each scoping 
document.  The scoping documents contain information on all rounds of sampling conducted at 
each site in IA F1 under the Group II/III accelerated study and are presented as an appendix to 
the revised draft final sampling and analysis (SAP) for IA F1 (Sullivan and Tetra Tech 2003). 

1.2.3.12  Intrusive Investigation for Unexploded Ordnance and Removal of 
Anomalies IA F1 and F2, 2000 

An intrusive investigation for MEC (formerly known as unexploded ordnance) was conducted in 
IAs F1 and F2 (Weston 2002).  The primary purposes of this investigation was to investigate the 
magnetic anomalies previously identified in the 1996 UXO SI (SSPORTS 1997d), remove any 
hazardous ordnance material or associated CERCLA chemical constituents that were 
encountered, and remove underground drain piping leading from buildings that were possible 
safety and environmental hazards.  A secondary purpose was to demolish Buildings A187 and 
A265 that were formerly used to manufacture, handle, load, and store explosives. 

This investigation focused on IAs F1 and F2 because extensive, buried spent ordnance and MEC 
were suspected in IA F1, and F2 was adjacent to the area.  During the investigation, numerous 
magnetic items were located beneath the ground surface (Weston 2002).  All detected items were 
investigated, and the items were either removed or determined not to be hazardous to human 
health or the environment.  Removed items included buried MEC (live and inert ordnance items) 
and inert nonhazardous scrap (including buried utility lines).  About 1,900 cubic yards of soil 
was removed from 36 excavations during the investigation (Weston 2002).  Additionally, 
monitoring and preliminary sampling were performed to identify any contamination associated 
with each excavation.  If contamination was found, the pit was further excavated, and 
confirmation sampling was conducted iteratively until contaminant concentrations were below 
industrial comparison criteria. 

1.2.3.13  Additional Sampling at IA F1, 2003 

After the Group II/III accelerated study (PRC 1997c), a SAP was prepared to address the necessity 
for additional sampling at IA F1.  The SAP proposed further step-out sampling in several areas of 
IA F1, including near Buildings A17, A267, A71, A75, A76, A80, A187, A215, A220, A223, 
A159, A216, and A248 (Sullivan and Tetra Tech 2003).  These areas were proposed for additional 
sampling based on (1) the results of the Group II/III sampling, and (2) the need to resample areas 
excavated during the intrusive investigation for MEC (Weston 2002). 

1.2.3.14  Soil Gas Sampling at IA F1 and IA F2, 2004 

After the 2003 additional sampling investigation at IA F1, soil gas samples were collected to assess 
the presence of VOCs in soil gas in three areas within IA F1 and IA F2 where VOC contamination 
was identified in previous soil and groundwater investigations.  Soil gas samples were collected to 
support the HHRA presented in Appendix I, as soil gas data can reduce the uncertainty involved 
with estimating VOC partitioning from soluble phase (groundwater) to air phase (soil gas), and soil 
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gas measurements quantify VOC attenuation through the vadose zone.  Soil gas data were also 
used to evaluate risk to burrowing ecological receptors in the ERA presented in Appendix J. 

The sample collection methodology is described in the SAP for the soil gas investigation at IA F1 
and F2 (Tetra Tech 2004).  A direct-push sampling probe with a slotted screen-point sampling tip 
was used to collect each soil gas sample from the vadose zone.  Hydrated bentonite was used to 
seal the space around the drive rod at the ground surface to prevent intrusion of ambient air.  Five 
purge volumes were removed before sampling began to remove ambient air.  Samples were 
collected in 1-liter Summa canisters, and from 1 foot above the groundwater table based on 
measured groundwater depths from nearby wells.  A leak test was conducted to evaluate the 
sample results to determine if leakage occurred, and an evaluation was conducted to estimate 
leakage of ambient air.  The evaluation is provided as Attachment P-1 to the RTCs on the draft 
final RI report (Appendix P). 

In IA F1, soil gas samples were collected in two locations biased toward areas with known VOC 
contamination in Subareas 3 and 5, which are shown on Figures 1-6A and 1-6B.  These locations 
are southeast of Building A216 in Subarea 3, and east of Building A267 in Subarea 5. 

1.2.3.15  Basewide Sampling for Confirmation of PCBs, 1997 and 2004 

PCB sampling and abatement activities have been conducted throughout Mare Island under 
the PCB basewide study to address PCBs regulated by the Toxic Substances Control Act 
(TSCA).  Sites throughout Mare Island that contained or previously contained transformers, 
electrical substations, electrical shops, elevator shafts, or machinery were selected as potential 
PCB sites for the PCB basewide study.  PCB assessment locations were identified, screening 
samples were collected, and abatement activities were conducted by the Navy. Screening and 
confirmation samples were both analyzed by certified laboratories.   

From 1997 through 1998, sampling was conducted to verify the effectiveness of PCB abatement 
performed at Mare Island (Tetra Tech 1998a).  In 1999, additional basewide confirmation 
sampling was conducted to update activities that were performed at all Navy-retained parcels 
since the previous confirmation sampling (Tetra Tech 1998a).   

In 2004, the Navy conducted data gap assessments on the presence of PCBs in 67 buildings at 
Mare Island.  The goal of the PCB assessments was to evaluate the past PCB investigations and 
cleanups at these sites.  Twenty-six of these sites are within the boundary of IA F1.  The results 
of PCB confirmation sampling are documented in the draft PCB Summary Report (Sullivan and 
Tetra Tech 2004); 15 of the 26 sites were recommended for further assessment.  One additional 
site (A271) was added in June 2010, and this site is currently undergoing evaluation. 

1.2.3.16  Digital Geophysical Mapping Survey, 2006 

A digital geophysical mapping (DGM) survey of all accessible areas within both the PMA and 
South Shore Area (SSA) was completed in 2006 to detect and characterize subsurface 
geophysical anomalies as part of the MRP (Weston 2008).  Wetland areas within the boundaries 
of the PMA and SSA were excluded from the DGM survey.  The 2006 PMA and SSA DGM 
surveys used a Geometrics G-858 magnetometer for all areas where there was an expectation of 
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only ferrous components (PMA and most of SSA).  The Geonics EM61 MK2 metal detector 
supplemented the G-858 magnetometer for areas of the SSA where non-ferrous components 
were recovered in the previous surveys (Navy 2011).  

The DGM survey included crawl spaces under three buildings, including Buildings A223 and 
A224 in Subarea 1 of IA F1, to evaluate whether geophysical data could be obtained.  The 
building footprint areas (crawl spaces) represented extreme interferences for surveying and 
positioning because of the presence of steel reinforcement within the closely spaced concrete 
piers and flooring.  The GeoVizor system was selected to conduct the building crawl space 
survey, as the technology platform uses a standard G-858 magnetometer sensor that provides the 
ability to collect high-resolution (high-density) position-registered data in high background 
environments.   

A total of 13,938 geophysical anomalies were identified by the 2006 DGM survey at the PMA, 
and 192 and 144 anomalies below the crawl space areas below Buildings A223 and A224.  In 
light of the overwhelming amount of anomalies detected, the Navy prioritized the anomalies as 
Category A, B, and C.  To mitigate the risk of explosion and fire from potential MEC items, a 
time-critical removal action (TCRA) to excavate all target geophysical anomaly locations in 
Category A and 20 percent of Category B anomalies is planned for 2012.  Additionally, the 
remaining buildings with crawl spaces in the PMA will also be geophysically surveyed, and all 
detected anomalies under buildings, including those identified under Buildings A223 and A224, 
will be excavated.  The TCRA will be conducted under the Navy’s MRP (Navy 2011).  

1.2.3.17  Investigation Area F1 PCB Data Gap Sampling Summary Report, 2007 

The 15 building sites within IA F1 that had been recommended for further assessment in the 
PCB Summary Report (Sullivan and Tetra Tech 2004) were investigated as part of the PCB 
assessment documented in the 2007 Investigation Area F1 PCB Data Gap Sampling Summary 
Report (Sullivan 2007).  The goal of the sampling was to verify adequate abatement from 
previous removals and to fully characterize potential impacts from PCBs in previously 
uninvestigated areas or areas with incomplete characterization.  Previously uninvestigated areas 
were historically believed to have contained PCB articles, such as electrical equipment including 
transformers, circuit breakers, and switches (Sullivan 2007).  The summary report recommended 
no further action at seven sites (A65, A136, A145, A197, A215, A226, and A265), and further 
action at eight sites (A17, A71, A142, A144, A192, A253, A260, and A266) (Sullivan 2007). 

1.2.3.18  Data Summary Report for Additional Site Investigation, Soil and 
Groundwater Sampling at IA F1, 2007 

Soil sampling was completed to further define the nature and extent of potential contamination at 
15 building areas located in IA F1.  Sampling was conducted to address comments and concerns 
provided by the regulatory agencies and to supplement data and observations previously presented 
in the draft RI for IA F1 (SulTech 2005), the final PA for ordnance sites (PRC 1995a), and the 
final PASI for non-radiological sites (PRC 1995b).  This data summary report presents the methods 
and results of the sampling conducted at each of the 15 areas in IA F1 (SulTech 2007a).  The data 
summary report is presented as Appendix N. 
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Lead, zinc, and chromium, as well as TPH-mr concentrations, exceeded at least one of the 
screening criteria selected for the additional site investigation (SulTech 2007a), as summarized 
below.  The data summary report is included as Appendix N of this RI report. 

Subarea Building 
Vicinity 

Location 

Analyte Sampling 
Location 

Depth 
(feet bgs) 

Summary of Detections Exceeding 
Comparison Criteria Selected for the 

Additional Site Investigation 
Subarea 

4 
A31 Lead A031-2 0 to 2 Lead was detected at 460 mg/kg, which 

exceeds the residential RSL but not the 
industrial RSL. 

A54 Zinc A054-2 0 to 2 Zinc was detected at 260 mg/kg, which 
exceeds the residential RSL but not the 
industrial RSL. 

Subarea 
5 

A15 Lead A015-1 2 to 4 Lead was detected at 350 mg/kg, which 
exceeds the residential RSL but not the 
industrial RSL. 

A62 Chromium A062-1 2 to 4 Chromium was detected at 1,200 mg/kg, 
which exceeds the residential but not the 
industrial RSL. 

Lead A062-2 0 to 2 Lead was detected at 250 mg/kg, which 
exceeds the residential RSL but not the 
industrial RSL. 

A266 Lead A266-1 0 to 2 Lead was detected at 480 mg/kg, which 
exceeds the residential RSL but not the 
industrial RSL. 

A288 Lead A288-2 2 to 4 Lead was detected at 270 mg/kg, which 
exceeds the residential RSL but not the 
industrial RSL. 

Subarea 
7 A228 TPH-mr A228-2 0-2 

TPH as motor oil was detected at 1,600 
mg/kg, which exceeds the screening 
criterion of 1,000 mg/kg selected for the 
additional site investigation.  The 
concentration does not exceed the IA F1 
Tier 2 SL.  

Notes: 

bgs Below ground surface 
mg/kg  Milligram per kilogram 

RSL  Regional screening level 
TPH-mr Total petroleum hydrocarbons – motor oil 

1.2.3.19  Data Summary Report for USTs A-225 and A-267, Soil and Groundwater 
Sampling at IA F1, 2007 

Soil and groundwater samples were collected to further define the nature and extent of potential 
contamination at two previously removed USTs A-225 and A-267 located in IA F1.  The 
sampling was conducted to address data gaps identified by the Water Board and as proposed by 
the Navy in responses to Water Board comments.  A monitoring well was installed within the 
footprint of the former UST at UST A-225 to assess whether free product or contaminants was 
still present in excess of environmental screening levels (ESL) or other site screening criteria.  A 
single well was installed within the footprint of the former UST at UST A-267 to assess 
groundwater conditions against criteria from the 1996 Water Board Interim Guidance on 
Required Cleanup at Low-Risk Fuel Contaminated Sites (Water Board 1996).   
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The detections exceeding comparison criteria during the UST investigation (SulTech 2007b) are 
summarized below. 

UST Location Analyte Depth  
(feet bgs) 

Summary of Detections Exceeding  
Comparison Criteria 

UST A-225 TPH-mr 0.5 to 1.0 TPH-mr was detected at 1,400 mg/kg, which 
exceeds the Mare Island TPH-mr comparison 
criteria for soil but not the IA F1 Tier 2 SL. 

TPH-dr 4.0 to 5.0 TPH-dr was detected at 1,400 mg/kg, which 
exceeds the Mare Island TPH-dr comparison 
criteria for soil but not the IA F1 Tier 2 SL. 

TPH-dr Groundwater TPH-dr was detected at 430 μg/L, which 
exceeds the ESL for potable water but not the 
ESL for non-potable water. 

UST A-267 PCE Groundwater Tetrachloroethene was detected at 0.3 μg/L, 
which exceeds the EPA PRG for tap water but 
no other comparison criteria.a 

Notes: 

A Result for PCE was designated as an exceedance for the UST investigation, though it does not exceed the comparison 
criteria for the RI. 

µg/L Micrograms per liter PRG Preliminary Remediation Goal 
bgs Below ground surface TPH Total petroleum hydrocarbon 
EPA U.S. Environmental Protection Agency TPH-dr Total petroleum hydrocarbon-diesel range 
ESL Environmental Screening Level TPH-mr Total petroleum hydrocarbon-motor oil range 
mg/kg Milligrams per kilogram UST Underground storage tank 
PCE Tetrachloroethene 

Concentrations of TPH-dr and TPH-mr exceeded some of the comparison criteria at location 
A-225; however, these concentrations were below the Mare Island Master Developer Lennar 
Corporation (Lennar Mare Island LLC) low-risk criteria for soil cleanup developed based on 
Water Board criteria (Water Board 2008).  Groundwater detections at A-225 were below the 
comparison criteria for nonpotable water.  All detected data results from location A-267 were 
below the comparison criteria for nonpotable water (SulTech 2007b).   

1.2.3.20  Time-Critical Removal Action, 2007 to 2008 

The 2007 to 2008 TCRA at IR04 and IA F1 was done to remove abrasive blast material (ABM) 
also known as SBM, from previously identified locations in Subarea 1 of IA F1 as well as 
locations within IR04 (Weston 2009b).  The overall removal action objective was to reduce risks 
to human health and the environment posed by contaminants of potential concern to the extent 
practical.  During the TCRA, approximately 28,760 cubic yards of ABM were excavated from 
13 locations within IR04 and IA F1 and disposed of as subgrade material under an engineered 
landfill cap system being constructed at the IA H1 Containment Area.  Excavations were 
performed in 15-foot strips across the grids (roughly north to south) based on visual observance 
of ABM.  All observed ABM was removed within the lateral limits of the excavation areas, with 
the possible exception of limited areas along active utility lines and within the deepest portions 
of the main excavation (deeper than 12 feet bgs).  Post excavation samples were not collected 
from the site.  Excavated areas were backfilled, compacted, and graded to match the surrounding 
contours, and hydroseeded with native plants.   
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1.2.3.21  Monitored Natural Attenuation Study at Investigation Area F1, 2008 

In June 2008, the Department of the Navy collected additional groundwater samples to assess 
(1) the potential for biodegradation of petroleum and chlorinated hydrocarbons in groundwater at 
IA F1; and (2) the validity of the previous findings and conclusions of the groundwater transport 
model, as presented in the Draft RI report (Sullivan and Tetra Tech 2005).  The results of the 
monitored natural attenuation (MNA) study indicate volatile organic compound (VOC) and TPH 
concentrations are decreasing and suggest natural attenuation is occurring (ChaduxTt 2009).  The 
presence of methane and the concentrations of dissolved oxygen further suggest that conditions 
are favorable for reductive dechlorination.  In addition, the presence of daughter products such as 
cis-1,2-dichloroethene and vinyl chloride provides evidence that reductive dechlorination is 
occurring at IA F1.  The MNA study is included as Appendix N to this RI report. 

1.2.3.22  IA K Offshore Sampling, 2008 and 2009 

In 2008 and 2009, additional investigation of offshore sediments was completed along Mare 
Island Strait and the South Shore Area of Mare Island as a part of the investigation of IA K.  
Additional investigation was required to (1) complete the baseline ERA (BERA) for IA K, and 
(2) characterize the nature and extent of sediment contamination that may have resulted from 
discharges from storm water outfalls within IA K, and from storm water outfalls that are located 
within the geographical border of Subarea 6 in IA F1, but that discharge into IA K (Tetra Tech 
2009). 

Five outfalls (Outfalls 33, 34, 35, 102, and 202) are located within the geographical border of 
IA F1 Subarea 6.  One additional outfall, Outfall 36, is presumed to be located within IA F1, 
but has never been observed in the field and remains unconfirmed – it may be located offshore.   
Discharges from the outfalls are being evaluated as part of the IA K RI.  Outfalls 33, 34, 35, 
102, and 202 and their sloughs are considered offshore locations and are not included in the 
investigation of IA F1.  Furthermore, any remedial action necessary for these outfalls and their 
sloughs will be identified during the RI for IA K. 

1.2.3.23  Abatement Work Plan, PCB Sites Sampling, Abatement, and Closure 
Documentation, 2009 

The Navy is currently conducting abatement and preparing closure documentation for PCB sites 
at IA F1.  The following is a current breakdown of PCB Sites within IA F1:   

• Six sites have been approved for closure (Buildings A1, A2, A3, A4, A5, and 
A912/824. 

• Thirteen sites are ready for closure (Buildings A6, A8, A15, A65, A71, A85, A103, 
A136, A145, A154, A197, A215, and A265).   

• Eight sites require further abatement and verification (Buildings A17, A142, A144, 
A192, A226, A253, A260, and A266), and one site has investigation ongoing 
(Building A271). 
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For the PCB sites requiring further abatement and verification, the Navy will abate and sample 
all suspected PCB areas of concern to ensure PCB levels are at or below the TSCA cleanup goal 
of 1 part per million (ppm).  At the conclusion of field activities, closure documents for these 
sites will be prepared and submitted to the EPA for TSCA closure (ERS-JV 2009).  

As of August 2012, the Navy has submitted site closure reports for three sites (Buildings A6, A8, 
and A15) and is preparing to submit site closure reports for the other 10 sites identified as ready 
for closure to the EPA regional administrator. 

The PCB program site assessment, abatement, and closure of the eight sites requiring further 
abatement and verification and one site currently being investigated are scheduled to be 
completed by October 2013 (ChaduxTt 2010).  Table 1-3 presents the current status of each PCB 
site remaining at IA F1. 

1.2.3.24  PMA Building Decontamination, 2011 

The Navy completed the process of decontamination certification on eight PMA buildings 
(Buildings A80, A159, A215, A216, A248, A271, A278, and A280) to certify that the interiors 
of the buildings are free of explosives.  This effort was part of a Navy-wide program to 
decontaminate munitions-related buildings and is not part of the CERCLA process.  The work 
was completed in June, October, and November 2010, and January and March 2011 by a 
Navy contractor and Navy representative from the Navy Surface Warfare Center Indian Head 
Division (NAVSURFWARCENDIV).  The decontamination process involved preparation of a 
work plan, investigation and documentation of each building, and verification and certification 
by NAVSURFWARCENDIV that the building is free of explosives.  In Building A216, the 
Navy was required to dismantle the building to remove the drain lines in order to certify the 
building.  All buildings investigated were certified free of explosive hazards after 
decontamination (NAVSURFWARCENDIV 2011). 

1.2.3.25  Closure Report for Suspected UST A266S, 2011 

Soil and groundwater samples were collected from two soil borings and temporary wells 
advanced inside Building A266 to determine if a TPH release occurred from suspected UST 
A22S.  Analytical results for soil and groundwater from the August 2011 investigation were 
compared against Water Board Tier 1 (Water Board 2008) and Navy Tier 2 risk screening levels 
for residential and industrial sites to assess the potential TPH threat to current and future human 
receptors, and surface water receptors.  A potential UST release was not identified and detected 
concentrations of TPH compounds in soil and groundwater did not exceed Water Board Tier 1 
risk screening criteria.  The closure report provides the basis for closure of suspected UST 
A266S as a low-risk fuel site in accordance with Water Board Guidance on Required Cleanup at 
Low-Risk Fuel Contaminated Sites (Water Board 1996).  The Water Board provided a closure 
letter recommending no further action for suspected UST A266S in May 2012 (Water Board 
2012).   
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1.2.4  Physical Characteristics 

This section summarizes the physical setting, geology, hydrogeology, ecological features, and 
groundwater potability at Mare Island as they relate to IA F1.  Appendix F provides additional 
information on the physical characteristics of Mare Island, including geology, hydrogeology, 
surface water, climate, and water balance for the island.   

1.2.4.1  Physical Setting 

Through land reclamation and filling, the original Mare Island was modified into a peninsula.  
The island originally consisted of about 1,000 acres of dry land and 300 acres of wetlands.  As a 
result of land reclamation projects, the Mare Island now occupies about 2,800 acres, excluding 
the intertidal zone (the area that is inundated between low and high tides), and is surrounded by 
three surface water bodies (Carquinez Strait, Mare Island Strait, and San Pablo Bay).  Its 
dimensions are about 3.5 miles by 1.25 miles.  The ground surface generally slopes from west to 
east.  Surface elevations on the western boundary are about 20 feet above mean sea level (msl), 
with a range from about 14 to 40 feet msl.  Surface elevations on the eastern boundary are 
generally at sea level. 

1.2.4.2  Geology 

Descriptions in this section are based on published literature and site-specific lithologic data 
from previous Mare Island investigations.  Appendix E presents the lithologic logs for soil 
borings in IA F1, and Appendix F discusses in detail the physical characteristics of Mare Island.  
Figure 1-7 schematically illustrates the geology of Mare Island and shows the stratigraphic 
relationships of the various units described below. 

Three principal geologic units were identified at Mare Island for areas outside the extent of the 
original island.  From top to bottom stratigraphically, these units include (1) artificial fill 
material, (2) unconsolidated natural deposits, and (3) bedrock. 

The geology of Mare Island can be characterized as an eroded bedrock surface, exposed in the 
southern part of the peninsula (including portions of IA F1) and overlain by a blanket of 
unconsolidated Quaternary sediments and artificial fill material.  The eroded bedrock forms a 
subsurface bedrock ridge, extending northwest along the axis of the Mare Island peninsula and 
roughly coinciding with Cedar Avenue.  The eroded bedrock is estimated to coincide with the 
original extent of Mare Island in 1869.  The paragraphs below describe each geologic unit at 
IA F1.  Figure 1-8 provides an overview of the cross sections in IA F1, and Figures 1-9 through 
1-14 show the geologic cross sections throughout IA F1. 

Artificial Fill Material in IA F1 

Artificial fill material present throughout IA F1 is heterogeneous, unconsolidated material 
consisting of clay, silt, sand, and gravel in varying proportions.  This fill material overlies either 
the silty clay unit or bedrock and is characterized by abrupt and unpredictable changes in 
lithology over short lateral and vertical distances.   
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Artificial fill material was encountered from the ground surface to a maximum depth of about 
11.5 feet bgs in the area of former Building A187 (Figure 1-12).  The thickness of the fill 
material varies from a minimum of about 0.5 to 1 foot to a maximum of about 11.5 feet.  The fill 
material thins westward, toward the hilly area (the bedrock of the original island). 

Unconsolidated Natural Deposits in IA F1 

Unconsolidated natural deposits underlie the fill material and consist primarily of gray to 
olive-gray silty clay, clay, and clayey silt, but also include localized zones of sandy material.  
This unit was generally encountered at depths ranging from 2 to 6 feet bgs, but was encountered 
as shallow as 0.75 foot in the area of Building A75 (Figure 1-14).  This unit generally ranges 
from 40 to 105 feet in thickness throughout the base (IT 1992); however, it thins westward at IA 
F1, toward the hilly area (the original island).  The increasing thickness of this unit to the east 
reflects the sharp, subsurface drop-off of the bedrock surface toward Mare Island Strait.  At some 
locations, the clay contains varying amounts of organic material, including plant fragments and 
wood, collectively referred to as “organics.”  In addition, a few locations (for example, at some 
locations near Buildings A187 [Figure 1-12]) contain 0.5- to more than 3.5-foot-thick, brown to 
dark reddish-brown peat beds made up of 80 to 100 percent organic material.  Most of the 
unconsolidated natural deposits encountered in IA F1, which largely represent marshy and 
subtidal depositional environments, appear to correlate to the Younger Bay Mud in other areas of 
San Francisco Bay. 

Bedrock 

Bedrock at IA F1 consists of steeply dipping, yellowish-brown, light olive-brown interbedded 
sandstone, siltstone, mudstone, and claystone (Figures 1-9, 1-12, and 1-14).  Moderately to 
highly weathered bedrock was encountered in borings in the western portion of IA F1 
(Appendix E).  Bedrock encountered at IA F1 correlates with bedrock that crops out in the hilly 
area at the southern end of the peninsula.  The hilly area is occupied by a golf course, 
ammunition bunkers, and a residential area along Mesa Avenue.  The exposed bedrock at Mare 
Island is assigned to the undifferentiated Great Valley Sequence (Wagner and Bortungo 1982) 
and to the Cretaceous Panoche Formation (Dibblee 1981). 

1.2.4.3  Hydrogeology 

Two hydrogeologic units were identified based on the geologic materials present at the site.  These 
units correspond to the shallow water-bearing zone of Mare Island.  The primary hydrogeologic 
unit at IA F1 consists of artificial fill material and, to a lesser degree, the underlying silty clay unit.  
Most of the wells in IA F1 were completed in or across the artificial fill or silty clay units.  The 
second hydrogeologic unit at IA F1 consists of bedrock and weathered bedrock.  Wells A187W03, 
A215W03, A216W01, and A267W03 were completed in this unit. 

Depths to groundwater within IA F1 range from about 12 feet bgs at the western, upland side of the 
site to about 3 feet bgs at the tidal wetland.  Groundwater flow patterns at IA F1 were evaluated 
based on water level information recorded during groundwater sampling events.  Groundwater 
flow in the shallow water-bearing zone is largely influenced by the area of the original 
Mare Island, the area of the landfill (IA H1), and the adjacent dredge pond south of the landfill. 
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Figures 1-15 and 1-16 show the potentiometric surfaces at IA F1 for representative sampling 
events.  The primary flow direction at IA F1 is to the northeast, toward Mare Island Strait. 

1.2.4.4  Ecological Features 

The primary habitats found at IA F1 include uplands and tidal wetlands.  Appendix F to this RI 
report discusses each habitat in detail and summarizes each species of concern potentially 
occurring at Mare Island. 

Special status species potentially present at IA F1 were identified using information provided in 
the California Department of Fish and Game’s (CDFG) “California Natural Diversity Database” 
(CDFG 2002).  Special status species are defined as follows: 

• Plants and animals officially listed as “endangered” or “threatened” by (1) the U.S. 
Fish and Wildlife Service (USFWS) under the Federal Endangered Species Act 
(ESA) of 1973 or (2) CDFG under the California Endangered Species Act (CESA) of 
1984 

• Plants and animals that are “candidate” species for either federal or state listing as 
“endangered” or “threatened” under ESA or CESA 

• Animal species designated as “fully protected species” in the Fish and Game Code by 
CDFG 

• Plant species designated as “rare” under the Rare Plant Protection Act of 1977 

Table 1-4 lists the special status species found at Mare Island.  A survey of existing conditions 
and special status species at IA F1 was conducted in December 2010 (H.T. Harvey and 
Associates 2011).  The sections below describe the current habitat at IA F1. 

1.2.4.4.1  Upland Habitat Flora and Fauna 

The following habitats dominate the upland area of IA F1:  developed area (49 percent), ruderal 
vegetation (26 percent), non-native grassland (21 percent), and grassland depressions (2 percent).  
Figure 1-15 presents the extent of each habitat type mapped during the survey.  A small portion 
of the site (2 percent) is a transition area between the upland area and the coastal salt marsh 
wetland (described in the following section).  Less than 2 percent of the upland habitat is 
composed of coastal live oak forest, and less than 1 percent is composed of eucalyptus.  The 
upland area is maintained by the Navy as an industrial area, which is regularly mowed as part of 
the Navy’s ongoing maintenance program.  No special status plant species are expected to be 
present in the upland area (H.T. Harvey and Associates 2011), although northern harriers (Circus 
cyaneus), a California species of special concern, and white-tailed kites (Elanus leucurus), a 
California fully protected species, may forage in the area.   

The developed area consists of historical munitions buildings, offices, associated outbuildings, 
equipment yards, piers, remnant staging areas, and access roads associated with historical Naval 
activity; most of the developed area is devoid of any significant stands of vegetation.  
Abandoned buildings may support bats as maternity colony roosting habitat, day-roosting and 
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night-roosting habitat, and as hibernacula.  During the existing conditions and special status 
species survey, an active night roost for bats was observed in the outside stairwell of Building A-
266 that most likely supported Mexican free-tailed bats (Tadarida brasiliensis); no other signs of 
bats were found during inspections of building exteriors and grounds 

The area of ruderal vegetation surrounds much of the developed area and is characterized by 
plant species that occur in weedy, disturbed areas that are typically dominated by non-native 
opportunistic plant species.  This area closely resembles open ground associated with non-native 
grassland habitat created by the Navy’s maintenance program.  Ruderal vegetation has limited 
wildlife value because there is little to forage even for small mammals.  Areas with remnant and 
patchy vegetation and mulch may provide habitat for small mammals like California voles 
(Microtus californicus), deer mice (Peromyscus maniculatus), and house mice (Mus musculus), 
as well as black-tailed jackrabbits (Lepus californicus).  Although habitat values will improve 
slightly between periods of the Navy’s maintenance activities, the area will continue to be 
maintained for industrial use. 

Heavily disturbed non-native grassland community occurs throughout much of IA F1, which is 
dominated by a mix of disturbance-tolerant, opportunistic, non-native grasses and forbs.  One-
third of the area classified as non-native grassland is essentially bare ground, while other areas 
are covered with short (3 to 6 inches tall) mowed vegetation.  The areas of remnant vegetation 
provide habitat for common small mammals such as California voles, deer and house mice, and 
black-tailed jackrabbits.  These small mammals provide the base of a food chain for raptors and 
mammalian predators.  Between periods of maintenance activities, coyotes (Canis latrans), 
raccoons (Procyon lotor), and striped skunks (Mephitis mephitis) may forage in the non-native 
grasslands, and ground-dwelling birds such as horned larks (Eremophila alpestris) and western 
meadowlarks (Sturnella neglecta) may inhabit the site.  Western toads (Anaxyrus boreas) and 
bats may use this habitat to forage for insects at night (H. T. Harvey and Associates 2011). 

Grassland depressions at IA F1 are typically located between buildings where shallow, degraded 
depressions and small artificial swales support several inches of herbaceous hydrophytic 
vegetation.  The Navy maintains these areas as part of its ongoing maintenance program (H.T. 
Harvey and Associates 2011).  When these areas are dry, common wildlife species potentially 
present include deer mice, house mice, and California voles.  Larger mammals such as coyotes, 
raccoons, and striped skunks may forage within these areas, and birds of prey such as harriers 
and kites may forage overhead.  During the time of year when these depressions are inundated 
with water, Pacific chorus frogs (Pseudacris regilla) may occupy the pools and the Yuma myotis 
bat (Myotis yumanensis) may forage on the aquatic macro-invertebrates associated with the 
seasonal pools.  

1.2.4.4.2  Wetland Habitat Flora and Fauna 

The wetland area of IA F1 is characterized by coastal salt marsh wetland.  Much of the area is 
subject to direct tidal influence and wave action.  This type of wetland is characterized primarily 
by pickleweed (Salicornia pacifica) and salt grass (Distichlis spicata), with some stands of 
cordgrass (Spartina sp.), marsh gumplant (Grindelia stricta var. angustifolia), bush seepweed 
(Suaeda moquinii), fat hen (Atriplex triangularis), California sea lavender (Limonium sinuatum), 
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and alkali heath (Frankenia salina) interspersed (H.T. Harvey and Associates 2011).  The coastal 
salt marsh wetland is generally composed of moderate quality wetland habitat with regard to 
functions and values; however, some areas were observed to be degraded as a result of the 
physical influence of tidal waters and the overall disturbed nature of the site (H.T. Harvey and 
Associates 2011).  The literature review accompanying the survey identified the potential 
presence of one state-listed rare plant species:  Mason’s lilaeopsis (Liliaeopsis masonii).  

The wetland provides key habitat for the federally endangered salt marsh harvest mouse 
(Reithrodontomys raviventris), a rodent species almost entirely dependent on pickleweed.  The 
existing conditions survey indicated that although neither salt marsh harvest mice nor Suisun 
shrews (Sorex ornatus sinuosus) were observed during the survey, they are presumed to 
potentially inhabit the IA F1 wetland (H.T. Harvey and Associates 2011).  Tidal wetlands at 
Mare Island are also key habitat for many bird species and are used by shorebirds, waders, 
waterfowl, and songbirds for migration, foraging, nesting, and roosting.  Bird species commonly 
found in the wetlands at IA F1 include killdeer (Charadrius vociferous), great blue heron (Ardea 
herodias), and red-winged blackbird (Agelaius phoeniceus).  California clapper rails (Rallus 
longirostric obsoletus) and California black rails (Laterallus jamaicensis coturniculus) likely 
occur on Mare Island in low densities, although the somewhat degraded and fragmented 
condition of the marsh habitat likely prevents regular occurrence of the rails within IA F1 (H.T. 
Harvey and Associates 2011). The northern harrier also forages in wetland and upland habitats.  
The California vole and gray fox use wetlands in conjunction with upland habitats to fulfill their 
various habitat requirements. 

1.2.4.5  Groundwater Potability at IA F1 

EPA requires that the Navy use federal criteria to assess whether groundwater is a potential 
source of drinking water, as set forth in the EPA’s groundwater classification guidelines 
(EPA 1998), rather than the criteria from the State of California Water Resources Control 
Board (SWRCB) Resolution No. 88-63 (Water Board 1988).  As a result, groundwater that is not 
considered potable under state criteria might be considered potable under federal criteria, and 
vice versa.  Under EPA guidelines, groundwater with a total dissolved solids (TDS) content of 
less than 10,000 milligrams per liter (mg/L) and a groundwater production rate (or well yield) of 
at least 150 gallons per day (gpd) may be considered a potential (or potable) source of drinking 
water (EPA 1998).  Under SWRCB criteria, TDS content less than 3,000 mg/L and minimum 
yield of 200 gpd are used to classify groundwater as beneficial for municipal or domestic supply. 
As described below, based on the comparison of well yield at IA F1 to groundwater potability 
guidance outlined in the Water Board’s San Francisco Bay Basin (Region 2) Water Quality 
Control Plan (Basin Plan) (Water Board 2010b), groundwater in this area is not considered a 
viable source of drinking water.   

Groundwater sampling results from monitoring wells in IA F1 were reviewed to determine well 
yields for comparison against EPA and SWRCB criteria.  The table below summarizes TDS and 
purge data for each sampling event performed at each monitoring well within IA F1. 
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Monitoring Well Sample Date 
Purged Dry  

During Sampling 
TDSa  

(mg/L) 

A187W01 

04/13/99 
06/18/99 
10/01/99 
08/14/03 

No 
No 
Yes 
Yes 

2,528 

A187W02 

04/09/99 
06/18/99 
10/04/99 
08/14/03 

No 
No 
No 
No 

3,013 

A187W03 

04/12/99 
06/18/99 
10/01/99 
08/18/03 

No 
No 
No 
No 

7,180 

A190W01 08/06/03 Yes Not Recorded 
A190W04 08/06/03 No Not Recorded 

A215W01 

04/13/99 
06/24/99 
10/01/99 
08/05/03 

No 
No 
No 
No 

5,115 

A215W02 

04/13/99 
06/24/99 
10/06/99 
08/05/03 

No 
No 
No 
No 

1,835 

A215W03 

04/13/99 
06/23/99 
10/06/99 
08/06/03 

No 
No 
No 
Yes 

1,568 

A216W01 
06/21/99 
10/01/99 
08/11/03 

No 
No 
No 

2,050 

A216W02 
06/21/99 
10/05/99 
08/12/03 

Yes 
Yes 
Yes 

4,060 

A216W03 
06/21/99 
09/27/99 
08/13/03 

Yes 
Yes 
Yes 

21,000 

A216W04 
06/23/99 
10/05/99 
08/13/03 

Yes 
Yes 
Yes 

15,725 

A267W02 

06/03/99 
06/11/99 
09/27/99 
07/30/03 

Yes 
Yes 
Yes 
Yes 

2,653 

A267W03 

04/12/99 
06/03/99 
09/27/99 
07/31/03 

No 
No 
No 
No 

800 

A267W04 

04/12/99 
06/03/99 
09/27/99 
07/30/03 

No 
Yes 
Yes 
Yes 

2,111 
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Monitoring Well Sample Date 
Purged Dry  

During Sampling 
TDSa  

(mg/L) 

A267W05 

04/12/99 
06/03/99 
09/27/99 
07/30/03 

Yes 
Yes 
Yes 
Yes 

1,340 

USTA71M01 08/08/03 No 939 
USTA71M02 08/07/03 Yes 1,030 
USTA71M03 08/07/03 Yes 604 
USTA914M04 08/01/03 No Not Recorded 

Notes: 

a TDS concentrations from samples collected from each well for all sampling dates were averaged. 

mg/L Milligrams per liter 
TDS Total dissolved solids 

Of the 20 wells sampled in IA F1, 11 were purged dry on one or more occasions.  These wells 
are not considered capable of supporting a sustainable water supply and do not meet EPA and 
SWRCB criteria for minimum sustainable yield.  In addition, salinity concentrations in wells 
A216W03 and A216W04 have exceeded both EPA and SWRCB criteria, and salinity 
concentrations in wells A187W02, A187W03, A215W01, and A216W02 have exceeded 
SWRCB criteria. 

Two monitoring wells in IA F1 (A190W04 and USTA914M04) might meet EPA and SWRCB 
criteria for sustainable yield (based on one sampling event), but TDS data for these wells were 
not recorded.  In addition, four monitoring wells in IA F1 (A215W02, A216W01, A267W03, 
and USTA71M01) might meet EPA and SWRCB criteria for sustainable yield because TDS 
concentrations for these wells were generally below EPA and SWRCB criteria.  However, these 
wells are surrounded by wells that fail to meet either sustainable yield or TDS criteria.  The 
potential for sustained pumping of potable groundwater from the area is reduced by the 
migration of higher salinity groundwater from the surrounding area and the limited recharge of 
potable groundwater into the area. 

Based on this information, groundwater in IA F1 is not considered to have significant potential 
as a potable water supply as defined by EPA, nor is it considered to have potential beneficial 
uses for municipal or domestic supply as defined by SWRCB.  In May 2010, the Navy received a 
letter from the Water Board concurring that shallow groundwater at IA F1 and neighboring 
Installation Restoration Site 04 meet the exception criteria for beneficial use; therefore, shallow 
groundwater at IA F1 is considered not suitable for municipal or domestic water supply (Water 
Board 2010a). 

1.2.4.6  Climate 

The climate at Mare Island is moderated by the proximity of San Francisco Bay.  It is generally 
warm and dry in the summer and cool and wet in the winter.  The daily, average air temperature, 
as recorded at the Mare Island power plant, was 58 °F between 1984 and 1988.  Average 
temperature ranges (minimum to maximum) were from 49 to 95 °F in the summer and 38 to 
74 °F in the winter during the same period (MINS 1996).  Daily, average wind speeds measured 
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over the same time period at the power plant at Mare Island were typically 5 to 10 knots to the 
south or west (MINS 1996).  Maximum velocities of 20 to 30 knots were often recorded, 
particularly during winter months. 

Average annual rainfall at Mare Island, based on daily measurements between 1878 and 1994, 
was 18.07 inches per year (Naval Facilities Engineering Command, Engineering Field Activity 
West [EFA WEST] 1998).  Measurable precipitation typically occurs 50 to 60 days each year.  
About 95 percent of the total precipitation occurs between October and April. 

Water Balance 

A generalized water balance for Mare Island was provided in the groundwater status report 
(PRC 1995e).  The objectives of calculating the water balance were (1) to provide quantitative 
estimates of the components of water inflow and outflow from the Mare Island hydrologic system, 
and (2) to evaluate the fate of water that enters the system.  The boundaries of the water balance 
study area were approximately the same as the surface area of the Mare Island peninsula, 
terminating at the boundary of the island (near Highway 37) to the north.  It was assumed that the 
Mare Island hydrologic system is at equilibrium and that groundwater storage does not change 
appreciably from year to year.  The intertidal zone (the land area that is inundated between high 
and low tides) on the western side of the peninsula was not considered in this analysis. 

Water inflow and outflow components were identified and equated to evaluate the hydrologic 
balance, such that total inflow equals total outflow.  The groundwater status report (PRC 1995e) 
described the nature of each inflow and outflow component and specified how water volumes 
were estimated.  These estimated flow rates (in cubic meters per year) are summarized in the 
table below: 

 
Volume  

(cubic meters per year) Percentage of Total 
Inflow   

Rainfall 5,130,000 85.6 
Leakage from pumping into dredge ponds 750,000 12.5 
Leakage from pressurized piping system 110,000 1.8 

Outflow   
Surface water runoff 2,860,000 47.8 
Groundwater base flow 29,000 0.5 
Infiltration into sewers and storm drains 120,000 2.0 
Evapotranspiration 2,980,000 49.7 

Total Inflow = Total Outflow 6,000,000 100 

 

Based on these estimates, it was concluded that the vast majority of water entering the Mare 
Island hydrologic system either runs off the ground surface or is returned to the atmosphere 
through evapotranspiration.  That is, little transfer to groundwater occurs. 
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Using an alternative, more conservative method, groundwater resources were estimated 
assuming the groundwater recharge to be 10 percent of the mean annual rainfall (18.07 inches at 
Mare Island) (EFA WEST 1998).  For the surface area of Mare Island (2,580 acres, excluding 
the intertidal area), the annual recharge to groundwater was estimated at 388.5 acre-feet 
(480,000 cubic meters [m3]).  This volume represents a maximum continuous yield of 0.9 m3 per 
minute.  Even using this conservatively high estimate, Mare Island groundwater is expected to 
have low potential value for water supply purposes because of low well yields, high TDS, and 
limited sustainable resources. 

1.2.5  Conceptual Site Model 

The conceptual site model (CSM) for IA F1 was developed based on available historical 
information on past activities at the site and on the results of previous site investigations.  
Information on past activities was obtained from maps, photographs, and previously published 
environmental reports for IA F1.  Figure 1-16 shows the site schematic for IA F1 as it would 
have appeared during the active phase of munitions and explosives manufacture and storage.  
Figure 1-17 shows the site schematic for IA F1 after the active phase of munitions and 
explosives manufacture and storage. 

From 1857 until 1975, IA F1 was used for munitions storage and production operations, 
including storing and processing ammunition used aboard naval ships.  In the 1890’s, facilities 
were added for loading gun cotton, and by 1916, the loading of Explosive D (ammonium picrate) 
was in full operation.   

The following potential sources of contaminants were identified at IA F1: 

• Munitions and explosives manufacture and maintenance 

• Unused SBM 

• Solvents associated with projectile degreasing units 

• Oils associated with trucks and heavy equipment used to manufacture and maintain 
munitions  

• Fuels and other chemicals stored in USTs 

• Painting and grit blasting operations 

The following potential release mechanisms were identified at IA F1: 

• Spills or leaks from equipment used to manufacture, maintain, renovate, and 
disassemble munitions and explosives 

• Buried explosive items associated with ordnance, including propellants, small-arms 
ammunition, fuses, and minor- to medium-caliber gun ammunition 

• Spills or leaks from other equipment used on site, including grit blasting machines, 
washing systems, paint-drying ovens, and spray booths 
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• Spills or leaks from trucks or other heavy equipment used at the site for loading and 
hauling munitions 

• Leaks from USTs storing petroleum and solvents 

• Stockpiles of unused SBM in the northern portion of the site (the area included in 
former IR04) 

The following potential contaminants were identified at IA F1 based on past activities: 

• Metals released during manufacture and maintenance of munitions 

• Explosives, including ammonium picrate, released during manufacture and 
maintenance of munitions 

• Organotins released during storage of SBM 

• VOC and SVOCs released during munitions and painting activities  

• Petroleum and solvents stored in USTs 

• PCBs and TPH that may have leaked from transformers at IA F1 or may have been 
released from equipment or vehicles used at the site 

The following potential pathways for migration of contaminants were identified at IA F1: 

• Migration of contaminants from soil or groundwater to the atmosphere through 
volatilization 

• Migration of contaminants from soil and groundwater to utility-line corridor backfill 
materials 

• Migration of contaminants from soil to groundwater through leaching by infiltrating 
precipitation or as a result of fluctuating groundwater levels 

• Migration of contaminants from surface soil to the atmosphere through wind 
entrainment 

• Migration of contaminants from soil to surface water through soils transport with 
overland flow 

• Migration of volatile contaminants from subsurface soil or groundwater into indoor 
air through vapor intrusion 

• Migration of contaminants in groundwater to surface water (Mare Island Strait) 

Because the designated reuse for IA F1 is mixed industrial, regional park, and open space 
conservation area, potential future human receptors include a future commercial industrial worker; 
a construction, maintenance, or utility worker who may work on the site; and recreational users 
visiting the wetland or regional park areas.  Potential pathways for human receptors include direct 
dermal contact, ingestion, and inhalation.  In addition, ecological receptors, including plants, 
benthic organisms (sediment-dwelling organisms), birds, mice, and other mammals may be 
exposed to analytes in soil and sediment. 



 

Final RI Report, IA F1 1-35 CHAD-3213-0064-0004 

1.2.6  Anticipated Future Land Use 

The anticipated future land uses include mixed industrial for Subareas 1 through 4 and the 
northern portion of Subarea 5, a regional park for the southern portion of Subarea 5 and the 
entirety of Subarea 7, and a conservation area for Subarea 6.  This section discusses what is 
known about each proposed future reuse as documented in the Mare Island Specific Plan (City of 
Vallejo 2008).  

1.2.6.1  Mixed Industrial 

Subareas 1 through 4 and the northern portion of Subarea 5 are proposed for mixed industrial 
reuse within Reuse Area 10A.  Reuse Area 10A is the South Island Business Park that will be 
owned by the State Lands Commission and subsequently leased to the City of Vallejo for sub-
lease to the master developer (Lennar Mare Island) for development consistent with the use 
restrictions imposed by the State Lands Commission.  State Lands Commission jurisdiction over 
this area requires an industrial land use designation.  Reuse Area 10A will host major heavy and 
light industrial development that utilizes the existing buildings and waterfront access while also 
allowing for new buildings of compatible size and function. 

The proposed development program for Reuse Area 10A maintains that the plan shall be 
compatible with and should maintain the historical industrial character of the island by 
establishing a simple, large-scale building footprint and street grid compatible with other 
industrial areas on Mare Island; moreover, historical resources are to be retained where possible 
(Buildings A31, A54, A49/65, and A266 are the most noteworthy structures within IA F1).  
Furthermore, a significant laydown area—an area cleared for temporary storage of equipment 
and supplies, and usually covered with rock or gravel to ensure accessibility and safe 
maneuverability for transport and off-loading of vehicles—is proposed for the north area 
adjacent to Berth 24, where rail and water access may call for storage and handling of materials.  
Berth 24 is approximately 600 feet (0.1 mile) from the northern portion of Subarea 1. 
Additionally, the program stipulates limitation of landscape improvements to major roadway 
streetscape improvements (City of Vallejo 2008). 

1.2.6.2  Regional Park 

The southern portion of Subarea 5 and the entire Subarea 7 are proposed for reuse as a regional 
park within Reuse Area 12, which will serve the City of Vallejo and surrounding communities.  
The regional park in Reuse Area 12 is intended to provide walking, cycling, and equestrian trails; 
habitat conservation; and other passive recreational uses.  It will be developed and managed as 
part of the extended open space framework for Mare Island.  According to Section 4.3 of the 
reuse plan (City of Vallejo 2008), natural upland vegetation should be preserved and protected to 
maintain the integrity of the setting at the southern end of Mare Island. 
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1.2.6.3  Conservation Area 

Subarea 6, consisting of tidal wetland, is proposed for reuse as a conservation area within Reuse 
Area 10A, and is intended to be a protected tidal wetland.  The area will be restricted to 
conservation purposes through a conservation area or similar binding real estate instrument that 
will run with the land.  The real estate instrument will create a restriction on use of the property 
that is binding upon successive owners of the property.  The purpose of a conservation area is to 
ensure that land is retained predominantly in its natural, scenic, historical, agricultural, forested, 
or open-space condition. 

1.3  INVESTIGATION OBJECTIVES, APPROACH, AND METHODS 

Data quality objectives (DQO) are qualitative and quantitative goals developed to specify the 
quality of data needed to support specific decisions or regulatory actions for a particular data 
collection activity.  The DQOs were initially identified for additional field activities at IA F1 
(Section 1.2.3.11) and are presented in the SAP (Sullivan and Tetra Tech 2003).  The DQOs 
were subsequently adapted to serve as qualitative and quantitative goals to support decisions in 
the RI.  EPA guidance identifies a seven-step process for preparing DQOs (EPA 2000a, 2000b).  
The sections below describe each DQO step.  Table 1-5 presents the seven DQO steps for IA F1. 

1.3.1  Step 1 – State the Problem 

Releases of contaminants occurred within IA F1 as a result of past activities, primarily munitions 
storage and production operations, at the site.  As a result, the Navy and regulatory agencies 
identified IA F1 for further investigation. 

1.3.2  Step 2 – Identify the Decisions 

The primary purpose of the investigation was to evaluate whether concentrations of chemicals in 
soil, sediment, or groundwater were present at concentrations posing a risk to human health or 
the environment. 

1.3.3  Step 3 – Identify Inputs to the Decisions 

Data were collected based on the CSM to assess whether chemicals are present at concentrations 
that might pose a risk to human health or the environment.  Several inputs were used to evaluate 
the data collected, including, but not limited to, site history and physical characteristics, data 
(both chemical and physical) from previous investigations, the results of the fate and transport 
evaluation, and the results of the HHRA and the SLERA and Step 3a risk refinement. 

1.3.4  Step 4 – Define the Study Boundaries 

The physical and subarea boundaries of the site are described in Section 1.0 and are shown on 
Figure 1-3.  IA F1 is about 62 acres, including upland and tidal wetland habitats; 11 percent of 
IA F1 (6.7 acres) is tidal wetland.  The subareas below were identified at IA F1. 



 

Final RI Report, IA F1 1-37 CHAD-3213-0064-0004 

• Subarea 1 (Buildings A215, A220, A221, A222, A223, and A253) (approximately 
317,000 ft2) 

• Subarea 2 (Buildings A69, A80, A130, A197, A224, A258, A271, and former 
Buildings A187 and A265) (approximately 438,000 ft2) 

• Subarea 3 (Buildings A31, A54, A76, A142, A260, A280, and former Building A216) 
(approximately 304,000 ft2) 

• Subarea 4 (Buildings A75, A131, A159, A225, A248, A256, A278, and former 
Building A190) (approximately 462,000 ft2) 

• Subarea 5 (Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A72,  
A103, A108, A144, A145, A246, A266, A267, A276, A288, and former Buildings 
A53, A62, A73, A198, and A913) (approximately 506,000 ft2) 

• Subarea 6 (wetlands) (approximately 290,000 ft2) 

• Subarea 7 (Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, 
and A228) (approximately 293,000 ft2) 

The HHRA evaluated exposure to two soil depths (0 to 2 feet and 0 to 10 feet bgs).  Only the 0 to 
2 feet bgs depth interval was evaluated for the recreational user, who is assumed to minimally 
disturb surface soils.  Both the 0 to 2 feet and the 0 to 10 feet bgs depth intervals were evaluated 
for the commercial/industrial worker and residential receptors.  Only the 0 to 10 feet bgs depth 
interval was evaluated for the construction worker, who is assumed exposed to soil only during 
such intrusive activities as excavation, with mixing of all soil depths as the most reasonable 
exposure.  Groundwater data available for Subareas 1 through 5 and 7 was also considered in the 
risk assessment; though no groundwater wells are located within Subarea 6. However, 
groundwater at IA F1 is considered nonpotable, and as a result, inhalation of volatile chemicals 
in groundwater by a construction worker in a trench, and inhalation of volatile chemicals that 
migrate from groundwater into indoor air (vapor intrusion), are the only complete exposure 
pathways for groundwater.  In addition, soil gas data are available for Subareas 3 and 5 and will 
be used to model vapor intrusion risks in parallel with groundwater. 

Soil and sediment samples were evaluated only to the depths that may affect ecological receptors 
for the SLERA and Step 3a risk refinement (0 to 2 feet and 0 to 6 feet bgs).  The SLERA and 
Step 3a risk refinement also evaluated potential risk from VOCs via inhalation using soil gas 
data collected in Subareas 3 and 5 in the inhalation model.  Temporal boundaries of the 
characterization extended from the beginning of Navy activities to August 2009, when the most 
recent sampling event was conducted.  The analytical data set used to make decisions extended 
from the IAS (beginning in 1983) to February 2009. 

1.3.5  Step 5 – Develop Decision Rules 

Decision rules were set to evaluate (1) chemical characterization, (2) human health risk, and 
(3) ecological risk.  The rule for chemical characterization required that all chemicals detected at 
concentrations exceeding comparison criteria (presented in Section 1.4.4) were bounded spatially 
by chemical concentrations below comparison criteria.  Additional sampling may be required if 
contaminants are not bounded by concentrations below comparison criteria. 
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An evaluation of removal or remedial action alternatives in a feasibility study (FS) is warranted 
if human health risk estimates exceed acceptable human health risk-estimate criteria (Table 1-5).  
If human health risk estimates are below acceptable risk estimate criteria, then no further action 
is required at IA F1 to address risk concerns to human health. 

Chemicals that pose potentially unacceptable risk in the SLERA are defined as those that have a 
hazard quotient (HQ) greater than 1.0 based on the low toxicity reference value (TRV) or do not 
have a benchmark or TRV.  In the Step 3a risk refinement conducted after the SLERA, risk to 
ecological receptors is based on a line-of-evidence approach.  If site conditions do not pose 
unacceptable risk based on the SLERA and Step 3a risk refinement, no further action is 
warranted at the site to address ecological concerns.  If the results of the SLERA and Step 3a risk 
refinement indicate site conditions pose an unacceptable risk, chemicals should be further 
evaluated in a BERA.  Main inputs into the BERA evaluation are site-specific data.  Mare Island-
specific information for the SLERA and Step 3a risk refinement has already been incorporated 
into the SLERA and the Step 3a risk refinement (which is the first step of a BERA).  Therefore, 
completing a full BERA is unlikely to change the conclusions for this site, as site-specific 
information is already incorporated into the analysis. 

1.3.6  Step 6 – Specify Tolerable Limits on Decision Errors 

Limits on decision errors are summarized in Table 1-5 and are primarily based on EPA guidance 
and professional judgment. 

1.3.7  Step 7 – Optimize Sampling Design 

Sampling for soil and groundwater at IA F1 was conducted initially using a biased or judgmental 
approach to target potential source areas identified within IA F1.  When results from the initial 
sampling event exceeded comparison criteria, additional samples were collected in a phased 
approach until results were below comparison criteria.  Step-out intervals for soil and 
groundwater sampling were based on professional judgment of site-specific hydrogeological 
conditions or on guidelines of the contingency plan presented in the Group II/III field sampling 
and analysis plan (PRC 1997c).  The degree the sampling objectives were met was reviewed 
after each sampling round (data gaps analysis); an iterative phased approach, including interim 
regulatory agency review, was conducted to meet the project schedule.  Field methods and 
equipment used to collect samples are described in Appendix D. 

1.4  INTERPRETATION OF RESULTS 

This section describes specific approaches that were used to interpret hydrogeologic data, 
integrate groundwater monitoring data from multiple sources, characterize TPH results, select 
comparison criteria, and present tabular and graphical data.  Procedures for database 
management are described in Appendix B.  Data quality and data validation are discussed in 
Appendix C. 
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1.4.1  Hydrogeologic Interpretation 

The interpretation of hydrogeologic data presented in this RI report is based on data and 
information collected from IA F1 and other parts of Mare Island.  Sources include, but are not 
limited to, geologic profiles; water-level data; chemical data from soil and groundwater; 
geohydrologic data from slug tests; historical information on the development of IA F1; and 
existing CSMs pertaining to geology, hydrogeology, and hydrology.  Groundwater flow velocities 
were estimated by calculating seepage velocity, the average rate the groundwater moves between 
two points.  Seepage velocity was calculated using the equation below (Fetter 1994). 

V = Ki / ne 

where 
V = Seepage velocity (meters per day [m/day]) LT-1 

K = Hydraulic conductivity (m/day) LT-1 
L = Length 
T = Time 
i = Hydraulic gradient (unitless) 
ne = Effective porosity (unitless) 

Where possible, site-specific aquifer parameters and hydraulic measurements were used to 
calculate seepage velocity.  When site-specific values were not available, values from nearby 
sites were used or values were estimated from literature sources.  Hydraulic gradients were 
determined using potentiometric surface maps (Figures 1-18 and 1-19). 

In this report, as in the groundwater status report for Mare Island (PRC 1995e), seepage 
velocities were also calculated using specific yield to approximate effective porosity.  This 
approach calculates more conservative (faster) velocities than do approaches that use total 
porosity.  Seepage velocities calculated in this manner are probably higher than actual flow 
velocities and should be considered an upper bound of the rate of groundwater flow because silty 
clays are prevalent in the artificial fill material of IA F1 (Section 1.2.4). 

1.4.2  Integration of Groundwater Monitoring Data from Multiple Sources 

This RI report integrates groundwater analytical results for groundwater from two sets of 
analytical data.  The first set consists of monitoring well data from samples collected during 
regular quarterly monitoring events as part of Phases I and II of the RI and as part of the 
additional data gaps sampling.  The second set collected consists of uncased direct-push and 
exploratory borings from which grab groundwater samples were collected during the Phase II RI.  
During groundwater sampling, duplicate groundwater samples were collected in the field for 
quality control (QC).  QC sample analyses are summarized in Appendix C. 

Integrating groundwater results from the two data sets was based on where and how the results 
were obtained, and specifically whether samples were collected from a cased, developed well 
and whether samples collected for analysis of metals were filtered.  In addition, groundwater 
chemistry may vary over time; therefore, trends observed in quarterly monitoring data were 
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generally considered more reliable indicators of groundwater conditions than were results from 
grab samples or from a single monitoring well sample.  For example, the term “consistently 
detected” is applied when an analyte was detected in two or more of the most recent samples 
collected from a well.  Likewise, the term “consistently exceeded” is applied when the detected 
analyte concentration exceeded comparison criteria in more than half of the sampling events.  
Grab groundwater samples collected by a direct-push rig served as qualitative indicators of 
groundwater conditions; therefore, they were used to help determine where monitoring wells 
should be installed. 

Before 1999, most groundwater samples consisted of both filtered and unfiltered aliquot portions 
for analysis of metals.  Unfiltered groundwater typically contains both dissolved metals and 
metal-containing particulate matter suspended as turbidity or attached to clay or colloids in 
suspension.  Filtering samples removes most of the particulate matter in groundwater but does 
not eliminate dissolved metals or colloids smaller than 0.45 micron. 

Relatively high turbidity concentrations were often present in unfiltered groundwater samples 
because silty clay is prevalent at depths where the water table intercepts shallow monitoring 
wells and uncased direct-push borings.  Consequently, concentrations of metals detected in 
unfiltered samples were often significantly higher than in filtered samples.  In general, filtered 
samples are considered more representative of groundwater conditions because naturally flowing 
groundwater does not typically contain particulate matter.  The results of both filtered and 
unfiltered groundwater analyses are detailed in the groundwater status report (PRC 1995e).  The 
groundwater chemical characterization section of this report focuses primarily on the 
interpretation of unfiltered samples analysis. 

Since October 31, 1998 (with one exception), slow-purge sampling methods were used to collect 
low-turbidity unfiltered samples of groundwater.  The slow purge method is the EPA-
recommended sampling approach.  Groundwater analytical data for metals from unfiltered 
samples collected before October 31, 1998, and the start of slow-purge sampling at Mare Island, 
are not included in Appendix G and are not used as inputs to any of the RI decision-making.  
One additional sample analyzed for metals that was collected in 2006 in Subarea 5 from an 
undeveloped well through a temporary well screen was also excluded from this report, as the 
results are not representative of site conditions based on the sampling method. 

1.4.3  Characterization of TPH 

Soil and groundwater samples were collected and analyzed for TPH-purgeables (TPH-p), 
TPH-extractables (TPH-e), and total recoverable petroleum hydrocarbons (TRPH) to assess 
whether petroleum hydrocarbons were present at IA F1.  Soil and groundwater samples collected 
during the Phase II RI and removal of UST 190 (Subarea 4) were analyzed for TRPH, which is 
typically used to evaluate the presence or absence of a petroleum hydrocarbon release 
(Appendix G).  TRPH results are not discussed or reported in this RI report, however, because 
TPH-p and TPH-e results are considered more accurate.   

Petroleum hydrocarbons were characterized by comparing TPH-p and TPH-e sample 
chromatograms with a set of reference chromatograms for known petroleum hydrocarbon fuels 
such as gasoline, diesel, or motor oil.  The chromatogram of a sample is a plot of the analytical 
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instrument’s response to that sample over the time of analysis.  The chromatogram of a sample 
containing petroleum hydrocarbons includes a series of peaks that form a distinctive pattern.  
When a sample chromatogram matched a reference chromatogram, the compounds were 
quantified and reported as diesel, motor oil, or gasoline.  If the chromatograms appeared to be 
fuels in the gasoline, diesel, or motor oil range, but did not match any of the reference 
chromatograms, the results were flagged with one of the following qualifiers:   

• “D,” indicating a pattern resembling diesel 

• “M,” indicating a pattern resembling motor oil 

• “G,” indicating a pattern resembling gasoline 

• “L,” indicating a pattern in the lighter hydrocarbon end of the analyte’s range in the 
standard 

• “H,” indicating a pattern in the heavier hydrocarbon end of the analyte’s range in the 
standard 

When a single peak or a pattern was detected that did not resemble typical fuel patterns, the data 
were qualified as “Z,” indicating that the results did not represent a typical fuel.  If the pattern 
represented an “unknown” fuel, it was flagged with a “Y.” 

Additionally, TPH results for groundwater were presented and discussed as the sum of the 
TPH-p components (referred to as TPH-g) and the sum of TPH-e components (referred to as 
TPH-dr and TPH-mr) to compensate for varying mixtures of fuels and differential weathering 
of the fuel.  For example, if diesel, motor oil, and another unknown fuel (flagged with a “Y”) 
were detected in a particular sample, their concentrations would be added together to yield a 
TPH-dr/mr concentration. 

1.4.4  Selection of Comparison Criteria 

Analytical results for IA F1 were evaluated using comparison criteria to delineate site-related 
contaminants and to narrow the focus of the chemical characterization discussion in this RI 
report.  The criteria were developed by the Navy in consultation with the regulatory agencies for 
use at Mare Island based on the assessment of existing and future use of the site and the 
beneficial uses of groundwater.  A summary of sources for comparison criteria used at IA F1 is 
presented in Table 1-6.  A complete list of comparison criteria for each chemical detected in 
IA F1 is presented in Appendix A.   

The following sections describe comparison criteria used for contaminants detected in soil, 
groundwater, and soil gas.  Only those chemicals detected at concentrations above comparison 
criteria are discussed in the characterization sections of this RI report.  Contaminants detected 
below comparison criteria are not discussed because they are not expected to pose a significant 
risk to human health or the environment; however, the HHRA (Section 2.3.5) and SLERA and 
Step 3a risk refinement (Section 2.3.6) considered all detected chemicals, regardless of whether 
they exceeded comparison criteria.  
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In some cases, the detection limits of the soil samples were higher than the comparison criteria.  
Table 1-7 presents a list of the chemicals in soil with non-detect results with historical detection 
limits that exceed current comparison criteria, as well as the count of results where the criterion 
exceeds detection limits, comparison criteria, and observations regarding subareas with elevated 
results.  Data at IA F1 have been collected over a long time frame.  Some comparison criteria 
have decreased over time, and some analytical methods have become more sophisticated and 
currently achieve a lower detection limit than in previous years; therefore, detection limits for 
some of the older data may be at or above current comparison criteria.  The data are still useable 
for risk assessment and defining the nature and extent of contamination, but some data near the 
detection limit may be false negatives and may slightly underestimate the extent of a potential 
release.   

The detection limits for all groundwater samples except one result are less than the comparison 
criteria: the detection limit for the non-detect result of trichloroethene (TCE) from location 
A216GB008 collected in Subarea 3 in May 1998 was 2,000 µg/L, and the screening criterion is 
360 µg/L.   

1.4.4.1  Soil Comparison Criteria 

Because the designated reuse of IA F1 is industrial, soil samples results were compared with the 
following criteria: 

• Metals, VOCs, SVOC, pesticides, and PCBs: EPA regional screening levels (RSL) 
for industrial use (EPA 2010) (if a more conservative "Cal-modified 2004 EPA 
Region 9 PRG" [DTSC 2009] or OEHHA CHHSL exist [DTSC 2009], then it was 
used instead of the EPA RSL) 

• Metals were also compared with ambient fill soil criteria for Mare Island 
(Tetra Tech 2002a) 

• Petroleum compounds: Tier 2 SLs (Water Board 2008)  

Soil comparison criteria are presented in Appendix A.  Ambient metals concentrations and 
comparison criteria for chromium (EPA 2010), PCBs, VOC, SVOCs, and TPH are described in 
the following text. 

Ambient Metal Concentrations 

Upper limits for ambient metal concentrations in native and fill soils at Mare Island were 
calculated using statistical methods summarized in the “Final Compilation of Technical 
Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California” 
(Tetra Tech 2002a).  These ambient concentrations were intended to define the highest metal 
concentrations that could conservatively be assumed to represent site conditions before industrial 
operations began. 

IA F1 is located predominantly on filled land.  Ambient concentrations for fill soils were defined 
as the 95th percentiles of concentrations within a data set of ambient soil concentrations.  Metals 
concentrations at IA F1 were compared with ambient 95th percentile concentrations for RI 
screening and data presentation.  Ambient metal concentration limits for both the derived 95th 
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and 99th percentiles are included for reference in the groundwater comparison criteria table 
presented in Appendix A.  Because ambient concentrations are conservative, it is likely that the 
concentrations of some metals exceeding 95th ambient percentile values are ambient 
concentrations.  Ambient concentrations in soil for some metals, including arsenic, exceed both 
residential and industrial RSL for soil.  A statistical comparison of the Mare Island ambient data 
set to the IA F1 data set is presented in Appendix H. 

Chromium 

Soil samples were analyzed for total chromium, which includes both trivalent chromium and 
hexavalent chromium.  Trivalent chromium is known to occur naturally in the environment and 
is generally less toxic than the hexavalent form.  Hexavalent chromium is mostly the result of 
human activities (for example, it is used in chrome plating operations and as an anti-scaling 
compound in cooling systems) and is a known human carcinogen.  Based on this information, 
some areas were sampled specifically for analysis of hexavalent chromium, in addition to total 
chromium.  Hexavalent chromium was not detected in any of the 52 samples collected at IA F1. 

The ambient 95th percentile for total chromium of 140 mg/kg in fill soils at Mare Island 
(Tetra Tech 2002a) was used to evaluate the results of total chromium concentrations.  
Chromium results were also compared with the November 2010 EPA industrial RSL (EPA 2010) 
for chromium III because samples from the site had been previously analyzed for hexavalent 
chromium but none had been detected.  However, the industrial RSL for chromium III in soil 
(1,500,000 mg/kg) exceeds the theoretical ceiling limit (100,000 mg/kg), above which 
assumptions for soil contact may be violated (EPA 2010).  Thus, the ceiling limit was used as the 
comparison criterion for chromium (EPA 2010). 

Volatile and Semivolatile Organic Compounds 

VOC and SVOC concentrations at IA F1 were compared with EPA industrial RSLs for VOCs 
and SVOCs in soil (EPA 2010). 

Polychlorinated Biphenyls 

Individual Aroclors and PCB congeners were compared with the appropriate EPA industrial 
RSLs for soil (EPA 2010).  Commercial mixtures of PCB congeners, or Aroclors, consisted of 
mixtures of PCB congeners unique to each Aroclor.  However, in the environment, the 
composition of the PCB congener mixture may shift as a result of natural degradation processes, 
such that the mixture in the environment no longer reflects the original Aroclor (EPA 2005, Navy 
2001).  As a result, the analysis of PCB congeners may provide a more accurate measure of PCBs 
in the environment. 

There are advantages and disadvantages associated with each analytical method.  PCB congener 
data typically have lower reporting limits and provide a more accurate measurement of PCBs 
present in the environment than analysis of Aroclors; therefore, lower reporting limits can be 
achieved (EPA 2005).  However, the drawback to PCB congener data is that toxicity data are 
available mainly for Aroclors rather than for individual congeners.  More Aroclor data have been 
collected at IA F1 over the years than PCB congener data, which have been collected more 
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recently.  Both PCB congener and Aroclor data were available for the upland area, and PCB 
congener data were available for the wetland area. 

Development of Soil Comparison Criteria for Total Petroleum Hydrocarbons 

The ESLs for TPH compounds include values for shallow soil (0 to 10 feet bgs) associated with 
an industrial reuse scenario and where groundwater is not a source of drinking water (see Soil 
Comparison Table below).  Both conditions apply to IA F1.  Water Board Tier 1 ESLs for soil 
are designed to meet four environmental concerns related to soil quality, including: 

1. Direct exposure to humans; 
2. Exposure to terrestrial receptors; 
3. Leaching to groundwater and migration to surface water; and 
4. Gross contamination.   

The Navy has conducted human health and ecological risk assessments using data for surrogate 
chemicals for TPH (PAHs and benzene, toluene, ethylbenzene, toluene [BTEX]) using standard 
methods to address direct exposure to humans and exposure to terrestrial receptors (Appendices I 
and J).  The risk assessments conducted as part of the RI have addressed two of the four 
environmental concerns that the Tier 1 ESLs are designed to meet (#1 and #2 above).   

Groundwater data for IA F1 was reviewed to determine whether TPH compounds are leaching to 
groundwater.  In general, TPH compounds in groundwater are present at low, residual 
concentrations; however, there is no discernible remaining release area or areas where TPH is 
present, and remaining plumes do not contain high chemical concentrations driving migration of 
a plume, as shown in the Final Technical Memorandum:  Evaluation of Extent of Contamination 
where Total Petroleum Hydrocarbon Sample Results Exceed Tier 2 Screening Levels at IA F1, 
MINS (Appendix O).  Where available, groundwater data show that TPH concentrations at 
downgradient sample locations are below Tier 2 SLs and subject to natural biodegradation, and 
that migration of TPH to groundwater is of limited concern.  Groundwater at IA F1 has also been 
granted a beneficial use exception for shallow groundwater as a source of drinking water (Water 
Board 2010a); therefore, the likelihood of ingestion is low so the impact on potential drinking 
water is not a concern at the site. 

The primary sources of TPH contamination at IA F1, USTs, have been removed, and only 
residual contamination from small surface releases remains.  The lateral extent of surface 
releases is demonstrated in Appendix O.  Additionally, storm drain utility corridors have been 
evaluated and removed or replaced to reduce the potential for migration of residual TPH 
contamination to sensitive receptors in and adjacent to Mare Island Strait.  Finally, surface water 
contamination from residual soil contamination at IA F1 has not been observed. 

Risk assessment results indicate that TPH or surrogate chemicals pose no unacceptable risk to 
human health or ecological receptors in soil.  Leaching and migration of residual TPH 
compounds to groundwater and surface water is limited because sources of contamination have 
been removed.  Therefore, gross contamination is the last remaining environmental concern 
related to TPH that is not covered by prior Navy analysis. 
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To address this concern, the Navy developed Tier 2 SLs for IA F1 soils from 0 to 10 feet bgs 
(see Soil Comparison Table below) based on the soil gross contamination ceiling values used in 
industrial areas where groundwater is not a current or potential drinking water source for shallow 
soils (0 to 10 feet bgs).  These values were taken from Table H-2 in the Water Board ESL 
document (Water Board 2008).  Soil gross contamination ceiling values for soil are intended to 
address potential nuisance issues, restrict the presence of potentially mobile free product, and 
limit the overall degradation of soil quality.  The most conservative Industrial/ Commercial 
Gross Contamination Ceiling Levels were selected based on chemical properties and lack of site-
specific odor or vapor pressure data.  The gross contamination ceiling level of 500 milligrams 
per kilogram (mg/kg) was selected for TPH-gr and TPH-dr, while the level of 2,500 mg/kg was 
selected for TPH-mr because it is a non-odorous chemical, as specified in Tables H-1 and H-2 
(Water Board 2008). 

Soil Comparison Table 

TPH Compound 

Water Board 
Tier 1 ESL 

(mg/kg) 

Site-
Specific 
Tier 2 SL 
(mg/kg) Basis for Selection of Tier 2 SL 

TPH gasoline 
range (TPH-gr)  

180a 500b 

Risk assessment results indicate that TPH or 
surrogate chemicals pose no unacceptable risk to 
human health or ecological receptors in soil. 
Leaching and migration of residual TPH compounds 
to groundwater and surface water is limited because 
sources of contamination have been removed. 
Therefore, gross contamination is the last remaining 
environmental concern related to TPH that is not 
covered by prior Navy analysis 

TPH diesel range 
(TPH-dr) 

TPH residual 
fuels (motor oil 
range) (TPH-mr) 

2,500a 2,500b Both values are the same. 

Notes: 

a Based on soil contamination leaching to groundwater and potentially migrating to off-site surface water receptors. 

b These Tier 2 SLs were used for all soil depths; the values recommended for use for gross contamination in deep soils 
(greater than 10 feet bgs) are less conservative than those for shallow soils  (Water Board 2008).  

The approach of using gross contamination ceiling values is consistent with other recent Mare 
Island removal actions for TPH, including the cleanup at the Former North Building Ways (TN 
and Associates, Inc. 2009) and the Defense Reutilization and Marketing Office (Weston 
Solutions, Inc. [Weston] 2009).  

1.4.4.2  Groundwater Comparison Criteria 

The comparison criteria used to evaluate contaminant concentrations in groundwater at Mare 
Island were selected for individual contaminants.  The sources of these criteria are noted in the 
groundwater comparison criteria summary table presented in Appendix A.  The following 
comparison criteria were selected for groundwater results: 

• Metals:  Groundwater ambient concentrations (Tetra Tech 2002a); select national 
ambient water quality criteria (NAWQC) (Water Board 2011b) 

• TPH-g, TPH-dr, and TPH-mr:  Tier 2 SLs (Water Board 2008) 
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• VOCs:  ESLs based on the aquatic habitat goal (Water Board 2008) 
o 1,2-Dichloroethene (DCE): 590 µg/L 
o Tetrachloroethene (PCE): 120 µg/L 
o TCE: 360 µg/L 
o Vinyl chloride: 780 µg/L 

Ambient Metal Concentrations 

Ambient metal concentrations in groundwater at Mare Island were estimated using statistical 
methods (Tetra Tech 2002a).  In this RI report, results for metals are not discussed in detail if the 
highest concentration of the metal was less than the derived 95th percentile ambient 
concentration.  Ambient metal concentration limits for both the derived 95th and 99th percentile 
are included for reference in the groundwater comparison criteria table presented in Appendix A 
Additionally, this report does not discuss groundwater concentrations of elements considered 
nutrients or related to the high TDS content of the IA F1 groundwater.  These elements include 
calcium, iron, magnesium, potassium, and sodium.  Select NAWQC were considered for metals 
that exceeded the 95th percentile ambient value in groundwater.  In those cases, the smaller of the 
freshwater and saltwater NAWQC aquatic life protection continuous concentration (4-day 
average) criteria for protection of aquatic resources was considered (Water Board 2011b). 

Development of Groundwater Comparison Criteria for Total Petroleum Hydrocarbons 

The ESLs for TPH compounds in groundwater include values for an industrial reuse scenario and 
where groundwater is not a source of drinking water (see the Groundwater Comparison Table 
below). Both conditions apply to IA F1.  Water Board Tier 1 ESLs for groundwater are designed 
to meet four environmental concerns related to groundwater quality, including:  

1. Impact to drinking water; 
2. Vapor intrusion to buildings; 
3. Exposure to aquatic receptors via groundwater discharge to surface water; and 
4. Gross contamination.   

IA F1 has been granted a beneficial use exception for shallow groundwater as a source of 
drinking water (Water Board 2010a); therefore, the likelihood of ingestion is low so the impact 
on potential drinking water is not a concern at the site.  To assess the impact of vapor intrusion 
from groundwater to buildings, the Navy conducted a site-specific evaluation of human health 
risk using standard risk assessment and modeling approaches, including the vapor intrusion 
pathway, and found no unacceptable risk to applicable receptors (Appendix I).  The drinking 
water beneficial use exception for shallow groundwater and the risk assessment conducted as 
part of the RI have addressed two of the four environmental concerns that the Tier 1 ESLs are 
designed to meet (#1 and #2).  

Exposure to aquatic receptors and gross contamination are the remaining environmental concerns 
for groundwater underlying the sites that are not already addressed.  To address potential 
concerns for exposure to aquatic receptors, the Navy evaluated Tier 2 SLs for groundwater 
within a buffer zone of 300 feet of Mare Island Strait (see Comparison Table for Groundwater 
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within the Aquatic Protection Zone below).  For areas more than 300 feet from Mare Island 
Strait, the exposure pathway from groundwater to the surface water body is considered 
incomplete because it is unlikely the contamination will travel greater than 300 feet based on 
studies at performed at Lawrence Livermore National Laboratory.  For areas inland of the 300 
foot buffer zone, the Navy selected Tier 2 SLs for potential human exposure to gross 
contamination in groundwater (see Comparison Table for Groundwater Inland of Aquatic 
Protection Buffer Zone below). 

The Navy also concluded that groundwater showed tidal influence only in wells within 40 feet of 
the shoreline (PRC 1996c), indicating limited influence on the otherwise low hydraulic gradient.  
Based on this analysis, the Navy conservatively doubled the 40-foot zone of tidal influence, 
providing an 80-foot buffer from a wetland or Mare Island Strait, where Tier 2 SLs protective of 
aquatic receptors would apply. 

An aquatic protection value of 443 micrograms per liter (µg/L) for TPH-gr was selected as a Tier 
2 SL for the 300 foot buffer zone based on an aquatic toxicity study at the San Francisco Presidio 
demonstrating protection of aquatic receptors (Montgomery Watson 1999); this value was 
required for the San Francisco Presidio in Water Board Order R2-2003-0080 (Water Board 
2003).  An aquatic protection value of 640 µg/L for TPH-dr and TPH-mr was selected as a Tier 2 
SL for the 300 foot buffer zone.  The TPH criterion for TPH-dr and TPH-mr is based on 
screening levels developed for use at the San Francisco Airport under Regional Water Board 
Order 99-045 (Water Board 1999).  It is reasonable to apply the Tier 2 SLs developed for use at 
the Presidio and San Francisco Airport to Mare Island since the three sites are located on filled 
land along the Bay margin, have shallow groundwater, fresh to brackish water bearing zones, 
and have ecologically sensitive wetland areas.    

COMPARISON TABLE FOR SHALLOW GROUNDWATER WITHIN THE AQUATIC PROTECTION BUFFER 
ZONE OF 300 FEET 

TPH 
Compound 

Water 
Board Tier 

1 ESL 
(µg/L) 

Site-
Specific 
Tier 2 SL 

(µg/L) Basis for Selection of Tier 2 SL  

TPH 
gasoline 
range  
(TPH-gr)  

210a 

443 

The site has received a drinking water beneficial use 
exception for shallow groundwater from the Water Board.  
The Tier 2 SL is protective of aquatic receptors.  Vapor 
intrusion to buildings has been evaluated and poses no 
unacceptable risk to applicable receptors.  Value was derived 
from a bioassay toxicity study using water fleas, green algae, 
and fathead minnows presented in an ecological assessment 
performed for the Presidio of San Francisco (Montgomery 
Watson 1999). Suggested value is required by Water Board 
Order R2-2003-0080 (Water Board 2003). 

TPH diesel 
range (TPH-
dr) 

640 

The site has received a drinking water beneficial use 
exception for shallow groundwater from the Water Board.  
Vapor intrusion to buildings has been evaluated and poses 
no unacceptable risk to applicable receptors.  Tier 2 SLs are 
protective of aquatic receptors.  Value was based on 
screening values for protection of aquatic species at San 
Francisco Airport (Water Board 1999). 

TPH 
residual 
fuels (motor 
oil range) 
(TPH-mr) 
Notes: 
a Values are based on noncarcinogenic drinking water screening level for humans (Water Board 2008). 
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The exposure pathway from groundwater to the surface water body is considered incomplete for 
areas located more than 300 feet from Mare Island Strait, therefore an alternate set of Tier 2 SLs 
were developed for inland groundwater.  The assumption that sensitive aquatic receptors located 
more than 300 feet from a site will not be adversely affected by TPH-contaminated groundwater 
is based on studies at the Lawrence Livermore National Laboratory of benzene at a concentration 
of 10 parts per billion, in which plume lengths in 90 percent of the cases studied did not exceed 
250 feet (Rice and others 1995).  In addition, Shih and others (2004) concluded that the average 
length of a dissolved gasoline plume is approximately 250 feet.  The Navy has agreed to an 
additional 50 foot buffer to account for a potential mixing zone between surface water and 
groundwater.  While the Navy agrees to the 300 foot buffer for IA F1, the Navy notes that this is 
a conservative estimate of potential impacts to aquatic receptors and that TPH-dr is the only 
hydrocarbon present at concentrations in excess of its Tier 2 SL, and that heavier hydrocarbons 
such as TPH-dr are not likely to migrate as far from the source as a particle of benzene. 

For inland areas located greater than 300 feet from Mare Island Strait, gross contamination is the 
last remaining environmental concern for groundwater underlying the sites that are not already 
addressed by either site-specific conditions or the RI’s risk assessment evaluations.  To address 
this concern, the Navy developed Tier 2 SLs for IA F1 groundwater greater than 300 feet inland 
of Mare Island Strait (see Table 3 below) based on approximate solubility of diesel fuel and light 
motor oil in water and nuisance and odor concerns (ATSDR 2001).  These values were taken 
from Table I-2 in Water Board (2008).   

COMPARISON TABLE FOR GROUNDWATER INLAND OF AQUATIC PROTECTION BUFFER ZONE  

TPH 
Compound 

Water 
Board Tier 

1 ESL 
(µg/L) 

Site-
Specific 
Tier 2 SL 

(µg/L) Basis for Selection of Tier 2 SL  
TPH 
gasoline 
range  
(TPH-gr)  

210a 5,000b 

The site has received a drinking water beneficial use 
exception for shallow groundwater from the Water Board.  
Risk assessment results indicate that TPH or surrogate 
chemicals pose no unacceptable risk to human health from 
groundwater via the vapor intrusion model.  Vapor intrusion 
to buildings has been evaluated and poses no unacceptable 
risk to applicable receptors.  Site-specific data indicate that 
TPH in groundwater is not migrating to off-site surface water 
receptors.  Therefore, gross contamination is the last 
remaining environmental concern that is not covered by 
prior Navy analysis. 

TPH diesel 
range (TPH-
dr) 
TPH 
residual 
fuels (motor 
oil range) 
(TPH-mr) 
Notes: 

a Values are based on noncarcinogenic drinking water screening level for humans. 
b Values are based on the nuisance odor threshold. 

The approach of using gross contamination ceiling values for areas not bordering the wetland or 
Mare Island Strait is consistent with other recent Mare Island removal actions for TPH, including 
the cleanup at the Former North Building Ways (TN and Associates, Inc. 2009) and the Defense 
Reutilization and Marketing Office (Weston 2009). 
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Volatile and Semivolatile Organic Compounds 

Comparison criteria for VOCs were selected to protect aquatic habitat (Water Board 2008), even 
though the vast majority of water entering the Mare Island hydrologic system either runs off the 
ground surface or is returned to the atmosphere through evapotranspiration and little transfer to 
groundwater occurs (see Section 1.2.4.6).  

Maximum contaminant levels for drinking water are not considered relevant for comparison 
criteria because groundwater in IA F1 is considered to be nonpotable and is not considered to 
have agricultural or industrial beneficial uses (PRC 1997d).  Specific EPA National Ambient 
Water Quality Criteria (Water Board 2011b) for select organic compounds are included in 
Appendix A, primarily for the evaluation of fate and transport (Appendix K).   

1.4.4.3  Soil Gas Comparison Criteria 

Because the designated reuse of IA F1 is industrial, soil gas sample results were compared with 
the following criteria: 

• VOCs:  EPA RSLs for ambient air (EPA 2010) 

Soil gas comparison criteria are presented in Appendix A.   

1.4.5  Tabular and Graphical Data Presentation 

Two sets of tables were prepared to present analytical data collected during the RI.  The first set 
consists of data summary tables for soil and groundwater sampling results.  These tables list the 
detection frequency, maximum and average concentrations, comparison criteria, and number of 
samples exceeding the comparison criteria for each chemical detected in soil or groundwater.  
These tables are presented after each subarea section (Sections 2.0 through 8.0).  The second set 
lists all analytical results for soil and groundwater, including all of the chemicals in the analytical 
suite and their detection magnitude or detection limit.  These tables are included in Appendix G. 

Figures were prepared to show analytical results for specific chemical concentrations detected in 
soil and groundwater at IA F1 if (1) the chemical was identified as a human health or ecological 
risk driver and exceeded the comparison criteria in at least one sample, (2) the chemical 
exceeded the comparison criteria in more than three samples collected within a given subarea, or 
(3) a figure is helpful to support no further action.  Additional figures showing concentrations of 
chemicals in soil and sediment that exceeded ecological screening criteria are presented in 
Appendix J.  

Chemical concentration maps for soil and groundwater are discussed in each site-specific section 
(Sections 2.0 through 8.0).  Gold font color indicates concentrations that exceeded applicable 
comparison criteria for all chemical concentration maps. 

1.5  FATE AND TRANSPORT EVALUATION 

Fate and transport of chemicals at Mare Island were evaluated by identifying (1) the physical 
features and historical uses of IA F1 (Figures 1-16 and 1-17), (2) the contaminants present, 
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(3) the probable pathways of contaminant migration, and (4) the physical and chemical 
characteristics that may influence the mobility and behavior of specific site contaminants.  The 
table below lists each subarea at IA F1, including buildings located in the area and the section of 
this RI report where the subarea is discussed. 

Subarea Building(s) Section 
Subarea 1 A215, A220, A221, A222, A223, and A253 2.0 
Subarea 2 A69, A80, A130, A197, A224, A258, A271 and former Buildings A187 and 

A265 
3.0 

Subarea 3 A31, A54, A76, A142, A260, A280 and former Building A216 4.0 
Subarea 4  A75, A131, A159, A225, A248, A256, A278, and former Building A190 5.0 
Subarea 5 ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A,72, A103, A108, A144, 

A145, A246, A266, A267, A276,  A288, and former Buildings A52, A62, 
A73, and A198, and A913 

6.0 

Subarea 6 Wetlands Area 7.0 
Subarea 7 ARS-7. A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, and A228 8.0 

The potential pathways of contaminant transport identified at IA F1 are: 

• Migration of contaminants from soil or groundwater to the atmosphere through 
volatilization 

• Migration of contaminants from soil and groundwater to utility-line corridor backfill 
materials 

• Migration of contaminants from soil to groundwater through leaching by infiltrating 
precipitation or as a result of fluctuating groundwater levels 

• Migration of contaminants from surface soil to the atmosphere through wind 
entrainment 

• Migration of contaminants from soil to surface water through soils transport with 
overland flow  

• Migration of volatile contaminants from subsurface soil or groundwater into indoor 
air through vapor intrusion 

• Migration of contaminants in groundwater to surface water (Mare Island Strait) 

The degree a particular pathway transports a chemical is determined by the nature of 
contaminants present and the environmental conditions, as described in the subarea-specific 
sections (Sections 2.0 through 8.0).  The physical site description in the discussion of the fate 
and transport for each contaminant was coupled with information on contaminant characteristics 
to identify the most probable migration pathways and fate of contaminants at the site. 

Only contaminants considered most likely to have a significant effect on the outcome of the RI 
are included in the subarea-specific discussions of fate and transport to narrow the focus of the 
contaminant fate and transport discussions.  The fate and transport of a specific contaminant for 
soil is discussed if it was either detected at concentrations above the comparison criteria or is 
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likely to contribute to human health or ecological risk (based on the results of the risk 
assessments).  Likewise, the fate and transport of a specific contaminant for groundwater is 
discussed if it was detected at concentrations above the comparison criteria in the two most 
recent sampling events. 

The approach to contaminant fate and transport modeling for IA F1 was simplified without 
compromising the objective of modeling.  To accomplish this, two analytical models 
(BIOSCREEN and BIOCHLOR) rather than one numerical model were used to simulate the 
migration of chemicals of concern in groundwater.  Complete model results are in Appendix K. 

The approach to groundwater modeling included selection of model input parameters that would 
result in the most conservative model results possible.  The term “conservative” is defined to 
mean results that would yield reasonable worst-case concentrations of contaminants at the 
downgradient point of exposure (POE).  To this end, models were constructed incorporating a 
steady-state continuing source equal in concentration to the maximum detected concentration in 
source area monitoring wells.  Secondly, conservative values (relatively long half-lives) were 
selected for the biodegradation decay coefficients for all BIOCHLOR model simulations.  This 
approach resulted in model simulations that likely significantly overestimate concentrations of 
modeled contaminants at the POE. 

The objectives of modeling were to (1) simulate the migration of contaminants from source areas 
to the POE, (2) simulate the reasonable worst-case concentration of contaminants in groundwater 
that might be expected at the POE, and (3) compare simulated maximum concentrations of 
contaminants at the POE with the applicable comparison criteria.  Additional details related to 
the approach to modeling are provided in Appendix K. 

1.6  HUMAN HEALTH RISK ASSESSMENT METHODS 

This section summarizes the methodology used to conduct the HHRA for IA F1.  The HHRA 
methodology is consistent with EPA (1989, 1991, 2009), DTSC (1992), and the risk assessment 
guidelines from the Navy (2001, 2003b, 2004).  The following subareas were evaluated in the 
HHRA (Figure 1-3): 

• Subarea 1 (Buildings A215, A220, A221, A222, A223, and A253) 

• Subarea 2 (Buildings A69, A80, A130, A197, A224, A258, A271, and former 
Buildings A187 and A265) 

• Subarea 3 (Buildings A31, A54, A76, A142, A260, A280, and former Building A216) 

• Subarea 4 (Buildings A75, A131, A159, A225, A248, A256, A278, and former 
Building A190) 

• Subarea 5 (Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A72,  
A103, A108, A144, A145, A246, A266, A267, A276, A288, and former Buildings 
A53, A62, A73, A198, and A913) 

• Subarea 6 (wetlands) 
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• Subarea 7 (Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, 
and A228) 

This report summarizes the results of the HHRA for each subarea in the “Human Health Risk 
Assessment Summary” section of each subarea-specific section (Sections 2.0 through 8.0).  The 
complete HHRA is presented in Appendix I.  Risk management recommendations based on the 
results of the HHRA are presented in Section 9.0. 

1.6.1  Data Evaluation 

The first step of the HHRA process consisted of reviewing and evaluating available data and 
identifying chemicals of potential concern (COPC) in the environmental media (groundwater, 
soil, sediment, and soil gas) at IA F1.  An extensive data review was conducted during the 
process to evaluate whether the data collected adequately reflected site conditions.  Data for soil 
were evaluated in two separate depth intervals:  0 to 2 and 0 to 10 feet bgs.  Site conditions 
evaluated using the 0 to 2 feet bgs data set assumes minimal disturbance of the surface soils 
would occur presently or in the future, which is most consistent with the proposed future use of 
IA F1 as industrial reuse and open space.  The deeper soil depth interval of 0 to 10 feet was used 
to predict future exposures because intrusive development (in some parts of IA F1) such as 
earthmoving or soil excavation could bring subsurface soils to the surface.  Chemicals in soils 
from the surface down to 10 feet bgs were combined to evaluate this potential future developed 
site condition.  

Six separate groundwater data sets were evaluated at IA F1 based on the locations of monitoring 
wells, the direction of groundwater flow, and the subarea boundaries.  A total of 25 monitoring 
wells and 85 grab groundwater sampling locations are located across IA F1 (Figures 1-6A and 
1-6B).  No wells currently exist in the tidal wetland habitat of Subarea 6.   

Four soil gas samples were collected in 2004 from two locations each in Subareas 3 and 5 
(Figures 1-6A and 1-6B). 

Data were statistically analyzed for all seven subareas evaluated in the HHRA (see 
Tables I1-3.1 through I1-3.21 of Appendix I).  The methodology used for the statistical analysis 
is presented in Appendix H.  This information was used to identify COPCs, as discussed in the 
following section. 

1.6.2  Identifying Chemicals of Potential Concern 

COPCs represent those site-related chemicals that are assumed to account for the majority of any 
estimated health impacts at a site.  Consistent with EPA and Navy guidance (EPA 1989; 
Navy 2000, 2001), the criteria below were used to identify COPCs for all IA F1 subareas. 

The COPCs identified were used to evaluate risks for the IA F1 in three ways – total risks, 
incremental risks, and ambient risks.  Total risk represents the risks from potential exposure to 
all detected analytes present above ambient concentrations.  That is, total risk includes risks 
associated with all detected organic compounds, plus inorganic compounds occurring naturally 
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in the environment, but detected at levels that exceed natural background (ambient) levels at 
Mare Island. 

Incremental risk represents risks from potential exposures to the subset of chemicals detected 
at concentrations above ambient concentrations with maximum detected concentrations above 
conservative residential risk-based screening concentrations (such as above EPA’s RSLs [EPA 
2010]).  Analytes across IA F1 with maximum detected concentrations above residential 
screening criteria are more likely to contribute significantly to human health risks and hazards 
than are detected analytes with concentrations below RSLs.   

The ambient risk estimate represents the risk from exposure to inorganic compounds found to be 
within the ambient fill concentration range (statistically shown to be attributed to fill upon which 
the area was constructed) at Mare Island.  Further details on the methodology used to calculate 
total, ambient, and incremental risks are in Appendix I. 

For chemicals detected in soil and sediment: 

• If an inorganic chemical is considered an essential human nutrient (that is calcium, 
magnesium, potassium, or sodium), it was excluded as a COPC. 

• If the maximum detected concentration of a chemical in soil exceeded the most 
conservative of the residential soil RSL (EPA 2010), “Cal-modified” 2004 EPA 
Region 9 preliminary remediation goal (PRG) (DTSC 2009a), or DTSC’s OEHHA 
California Human Health Screening Level (CHHSL) (DTSC 2009a), it was retained 
as a COPC.  Residential soil criteria account for chemical exposures associated with 
incidental ingestion, dermal contact, and inhalation of soil particulates and vapors by 
persons living in a contaminated area. 

• If an inorganic chemical was statistically shown to be present below the ambient 
levels documented at Mare Island (Tetra Tech 2002a), it was excluded as a COPC 
in the incremental and total risk evaluations, but was retained for evaluation in the 
ambient risk evaluation. 

Based on the lack of appropriate screening values, groundwater and soil gas data were not 
screened, and all available groundwater and soil gas data were used in the HHRA.   

Tables I1-2.1 through I1-2.21 of the HHRA (Appendix I) show all chemicals detected in at least 
one sample for each subarea evaluated in the HHRA.  

1.6.3  Exposure Assessment 

Under the exposure assessment, potential human populations and related exposure pathways are 
identified based on current or expected future uses of the land.  This step also involves compiling 
or developing receptor-specific intake assumptions, estimating exposure point concentrations 
(EPC), and estimating daily chemical intakes for each receptor.  Together with chemical intake 
assumptions, EPCs are used to estimate pathway-specific intakes (doses) for use in subsequent 
risk calculations.   
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As indicated in Section 1.0, current access to and use of IA F1 is restricted, with the proposed 
reuse of IA F1 being mixed industrial use and open space.  The HHRA evaluated potential risks 
to future commercial/industrial workers and future construction workers for the subareas 
proposed primarily for mixed industrial use (Subareas 1 through 5 and 7), and future recreational 
users (adult and child) at the tidal wetland that will remain open space (Subarea 6).  Though 
residential use is not a planned use for the site, an evaluation of an unrestricted use scenario 
(such as residential) was conducted to determine whether the property can be released by the 
Navy without restriction.  Thus, the Navy evaluated the effects to a future hypothetical 
residential receptor at all areas (Subareas 1 through 5 and 7) except the wetland.  A complete 
summary of exposure pathways evaluated for each receptor is provided in Table I1-1.1 of 
Appendix I.  A reasonable maximum exposure (RME) scenario was evaluated for all receptors 
assumed at IA F1.  An RME scenario represents a plausible worst-case situation (not likely to 
occur).  It is assumed that in evaluating an RME scenario, potential health impacts to extremely 
sensitive individuals within a particular receptor population will be adequately addressed. 

Standard EPA methods (EPA 2002a) were used to estimate EPCs for direct-contact exposures 
(such as ingestion of soil), and the EPC was based directly on the measured COPC levels in soil 
or sediment.  The EPC for the RME scenario was the lesser of the maximum detected 
concentration and the 95 percent upper confidence limit. 

COPC vapors in air were estimated using the EPA-modified advanced vapor intrusion model for 
groundwater (EPA 2003a) and soil gas (EPA 2003b) with adaptations to make the model 
consistent with DTSC’s recommendation for vapor intrusion modeling (DTSC 2005a).  EPA’s 
advanced vapor intrusion models for groundwater and soil gas were used because they provide 
more rigorous estimates by using site-specific input parameters.  In addition, COPC EPCs 
adsorbed to suspended soil particles were estimated using the EPA’s particulate emission factor 
(PEF) of 1.36 × 109 cubic milligrams per kilogram (mg3/kg) for commercial/industrial workers, 
recreational users, and residents (EPA 2010).  A PEF of 1.0 × 106 mg3/kg was used for evaluating 
construction workers (DTSC 2005b). 

The standard EPA “Risk Assessment Guidance for Superfund” (RAGS) equations were applied 
(based on the site-specific exposure parameters established for each of the seven subareas) to 
calculate daily doses (EPA 1989, 2009).  Daily doses represent an estimated amount of a COPC 
to which a hypothetical human receptor might be exposed and were estimated for each receptor 
and each complete and significant exposure pathway.  

1.6.4  Toxicity Assessment 

Based on the methodology for the HHRA, two sets of risks were calculated:  one set using federal 
(EPA) toxicity criteria, and the other set using State of California (DTSC) toxicity criteria.  The 
hierarchy of sources used to obtain federal and State of California toxicity criteria are described 
below.  The reference doses (RfD) and slope factors (SF) are discussed in Appendix I 
(Sections I7.1 and I7.2).  Special considerations on the selection of chemical surrogates, chromium, 
lead, and total PCBs and dioxins are discussed in Appendix I (Sections I7.4 through I7.8).  The 
first set of risk estimates were calculated using the federal toxicity criteria.  Sources used to obtain 
federal toxicity criteria are listed below, and follow the hierarchy outlined in EPA (2003c). 
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• EPA’s Integrated Risk Information System (IRIS) (EPA 2011). 

• EPA’s Provisional Peer-Reviewed Toxicity Values (PPRTV) Database.  The PPRTVs 
are obtained from EPA (2010). 

• Other EPA and non-EPA sources of toxicity criteria, including, but not limited to:  

– EPA’s Health Effects Assessment Summary Tables (HEAST) (EPA 1997a). 

– EPA’s National Center for Environmental Assessment (NCEA) papers 
(chemical-specific references).  NCEA values are obtained from EPA (2010). 

– Cal/EPA’s Office of Environmental Health and Hazard Assessment (OEHHA) 
on-line database, which contains approved toxicity criteria (OEHHA 2011).  
These toxicity criteria have undergone review and are recognized toxicity values 
for evaluations in California. 

• For noncancer effects from inhalation route exposures, OEHHA chronic reference 
exposure levels (REL) (OEHHA 2008). 

The second set of risk estimates were calculated using a similar toxicity criteria hierarchy, except 
that State of California toxicity criteria, when available, were used preferentially over federal 
criteria for assessing cancer effects.  State criteria were also used preferentially over federal 
criteria for assessing noncancer effects if state criteria were based directly on inhalation studies.  
Sources used to obtain toxicity criteria for the state toxicity criteria hierarchy are listed below, in 
descending order. 

• Carcinogenic toxicity criteria:  OEHHA on-line database (OEHHA 2011).  If an 
OEHHA toxicity criterion for cancer effects is not available, then the toxicity 
criterion is the same the value used for the federal toxicity criteria hierarchy. 

• Noncarcinogenic toxicity criteria (inhalation exposure only): 

– The EPA (2011) IRIS reference concentration (RfC) is used if the EPA 
IRIS RfC was based on an inhalation study (and not extrapolated from an 
oral study). 

– The OEHHA chronic REL (OEHHA 2008) is used if the EPA IRIS 
inhalation RfC was extrapolated from an oral study, or if an IRIS RfC is 
unavailable.  If an OEHHA chronic REL is not available, then the toxicity 
criterion used to evaluate noncancer inhalation exposure is the same as the 
value used for the federal toxicity criteria hierarchy. 

• EPA’s PPRTVs (as cited in EPA [2010]). 

• Other EPA and non-EPA sources of toxicity criteria, including, but not limited to:  

– EPA’s HEAST (EPA 1997a). 

– EPA’s NCEA chemical-specific studies (as cited in EPA [2010]). 

The federal and State of California toxicity criteria used for this HHRA are presented in standard 
RAGS Part D format “Toxicity Data” tables in Attachment I1 (see Tables I1-5.1 through I1-6.4). 
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Using these criteria, toxicity values were compiled for each COPC identified for each of the 
seven subareas and cancer risks and noncancer adverse health effects were estimated as 
discussed below. 

1.6.5  Risk Characterization 

Risk characterization combines the results of all previously described steps to estimate cancer 
risks and noncancer effects (as hazard indexes [HI]).  Adverse health effects are estimated 
separately for chemical carcinogens and noncarcinogens because carcinogens and noncarcinogens 
manifest their effects by uniquely different mechanisms.  Cancer risks and HIs were estimated 
separately for each COPC, for each receptor, and for each complete exposure pathway. 

Cancer risk estimates and HIs were then summed across media and exposure pathways for a 
combined effect estimate.  In the risk characterization discussion, the IA F1 risks were compared 
with the acceptable risk levels where a HI is below 1.0 for noncancer effects and the excess 
lifetime cancer risk is below 1 in a million (1 × 10-6) for cancer effects.  Where noncancer HIs 
exceeded 1.0 for a receptor, effects would be segregated by target organ to determine whether 
systemic effects would be unacceptable for a specific target organ or system.  In addition, cancer 
risks between 10-6 (1 in a million) and 10-4 (1 in 10,000) are described as being within the risk 
management range.  

Based on its unique toxicological properties, exposure to lead is evaluated by using a biomarker 
(blood lead levels); blood lead modeling, which accounts for multiple sources of exposure to 
lead, is used to predict blood lead levels.  OEHHA established a goal of an estimated blood level 
of 1 microgram per deciliter (µg/dL) for its CHHSLs for residential and industrial exposures 
(DTSC 2009b).  The Navy established a modified CHHSL for Mare Island so the soils do not 
increase the blood lead levels more than 1 µg/dL above background for the residential or 
industrial receptors.  Therefore, the residential screening value for lead will be the sum of the 
ambient 95 percent upper confidence limit of the arithmetic mean (95UCL) concentration of lead 
at Mare Island (25.6 mg/kg) plus the residential soil CHHSL (80 mg/kg) (DTSC 2009b), to equal 
a modified OEHHA residential CHHSL of 105.6 mg/kg.  Likewise, the sum of the ambient 
95UCL concentration of lead in soil plus the industrial soil CHHSL (320 mg/kg) (DTSC 2009b) 
would equal a modified OEHHA CHHSL for the industrial worker of 345.6 mg/kg.  The results 
of the lead evaluation for each subarea are presented in the results section (Section I9.0) of the 
HHRA (Appendix I), and are summarized in Sections 2.0 through 8.0 below. 

Two sets of risks estimates were calculated for the incremental risk evaluations:  one set using 
federal toxicity criteria, and the other set using the State of California toxicity criteria 
preferentially over federal toxicity criteria.  The discussion of risks results within the main RI 
report is limited to results of the incremental risk evaluation based on federal toxicity criteria.  
However, all incremental risk results based on both federal and State of California toxicity 
criteria are discussed in more detail in Section I9.0 of Appendix I.   

1.6.6  Uncertainty Analysis 

The HHRA incorporates a number of uncertainties that are inherent in the risk assessment 
process.  Depending on the type of uncertainty, effects to the HHRA results can include an over- 
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or under-estimation of cancer risks or HIs.  The potential effects of uncertainties on the results of 
the HHRA are discussed in Section I10 of Appendix I. 

1.7  SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT AND STEP 3A RISK 
REFINEMENT APPROACH 

As part of the RI for IA F1, a SLERA and a Step 3a risk refinement (the first step of the BERA) 
were conducted to characterize potential threats to the environment that may be posed by 
chemicals of potential ecological concern (COPEC) at IA F1.  The results of the SLERA and 
Step 3a risk refinement for each subarea are summarized in the “Ecological Risk Assessment 
Summary” section of each subarea (Sections 2.0 through 8.0).  The SLERA and Step3a risk 
refinement for IA F1 are presented in Appendix J.  This section presents the methods used to 
assess the risk to ecological receptors at IA F1.  IA F1 comprises two ecological habitats:  upland 
and wetland.  The upland habitat at IA F1 is divided into six subareas, but all six subareas are 
evaluated as one in the SLERA and Step 3a risk refinement (Figure 1-20).  The wetland habitat is 
composed of Subarea 6 only.  Risk management decisions based on the results of the SLERA 
and Step 3a risk refinement conducted for IA F1 are presented in Section 9.0.   

1.7.1  Overview of Ecological Risk Assessment (ERA) Guidance 

The SLERA for IA F1 was prepared in accordance with Navy guidance (Navy 1997, 1999, 
2004), EPA guidance (EPA 1997b, 1999, 2005) and, to a lesser extent, DTSC guidance (DTSC 
1996) for conducting an ERA.  Navy policy for conducting ERAs identifies a three-tiered 
approach that incorporates different levels of complexity.  This approach consists of the 
following tiers: 

• Tier 1 – SLERA 
• Tier 2 – BERA 
• Tier 3 – Evaluation of remedial alternatives 

The Tier 1 SLERA corresponds to Steps 1 and 2 of the EPA guidance (EPA 1997b, 2001).  Sites 
identified in Tier 1 as posing potential unacceptable risks proceed to a Tier 2 BERA.  The Tier 2 
BERA corresponds to Steps 3 through 7 of the EPA guidance.  The Tier 2 BERA is more 
technically rigorous, and much less conservative, than the Tier 1 SLERA.  The Tier 2 BERA 
begins by refining the conservative exposure assumptions employed in Tier 1 and recalculating 
the risk estimates.  This refinement is referred to as Step 3a (Navy 2004a).  The components of 
the Tier 1 SLERA, Steps 1 and 2, and Tier 2 Step 3a, are discussed below.  For the most part, 
Tier 2 (after Step 3a) and Tier 3 are beyond the scope of this RI report; however, information on 
the Tier 2 and Tier 3 evaluations can be found in the Navy policy for conducting ERAs (Navy 
2004a).   

1.7.2  Tier 1 SLERA:  Steps 1 and 2 Approach 

The Tier 1 SLERA (Steps 1 and 2) for IA F1 follows the basic framework approach outlined by 
EPA (1992).  Tier 1 (Step 1) of the SLERA consists of the problem formulation and is 
comparable to a scoping-level risk assessment as defined by DTSC guidance (DTSC 1996).  If 
receptors, complete exposure pathways, and COPECs are present, the site is further evaluated 
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following Step 2 of the EPA guidance, which involves screening-level exposure estimates and 
risk calculations.  Step 2 of the SLERA consists of the exposure and effects assessment along 
with the risk characterization.  The SLERA uses conservative assumptions and available 
scientific literature to evaluate potential risk to ecological receptors.  Ecological risk is evaluated 
based on current site conditions.  The specific evaluations conducted under each phase include:  

• Problem Formulation:  Information was compiled on the nature and extent of site-
specific stressors and the potential natural resources at risk.  In the preliminary 
analysis, stressors such as COPECs were identified and biological species 
(assessment endpoints) to be evaluated were selected.  This information was used to 
formulate a CSM and to identify the scope and goals of the ERA.  

• Exposure Assessment:  Likely exposure pathways and routes of exposure (for 
example, dermal contact or ingestion) were identified.  Since habitat and potentially 
complete exposure pathways exist at IA F1, conservative exposure parameters were 
identified in the literature for the assessment endpoints.  

• Ecological Effects Assessment:  Potential adverse effects of exposure to 
chemical stressors on ecological receptors were evaluated.  The ecological 
effects were assessed using conservative exposure assumptions such as 
maximum chemical concentrations to calculate exposure estimates.  Ecological 
effects were identified based on comparisons of site concentrations with 
benchmarks or doses from the ecotoxicological literature.  

• Risk Characterization:  Information collected during the exposure and the 
ecological effects assessments was integrated to calculate risk estimates.  The 
degree of confidence in the risk assessment also was evaluated by identifying 
important sources of uncertainty associated with the underlying assumptions 
used in the analysis.  Based on the risk characterization, risk management 
recommendations can be made.  

Results of the SLERA are used to support one of three risk management decisions:  

1. Site conditions pose acceptable risks, and no further evaluation is warranted. 

2. Site conditions pose a potential unacceptable risk that requires additional 
evaluation via a Tier 2 BERA (Steps 3 through 8). 

3.  Site conditions pose unacceptable risk, and further investigation or accelerated 
site remediation is warranted.  

1.7.2.1  Problem Formulation (Step 1) 

The problem formulation includes information about the site location and description; the 
ecological setting, including the habitats present; the CSM, including potential stressors and 
chemical transport pathways, the evaluation of exposure pathways, and the selection of 
assessment and measurement endpoints. 

A site survey according to EPA guidance (EPA 1992) was conducted for IA F1 in 1996 to 
identify potential habitat present.  Checklists completed in the field evaluated the current land 
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use, habitats, ecological receptors, habitat quality, and the potential for exposure to chemicals in 
soil, sediment, groundwater, and surface water at the site.  The site survey identified 
(1) significant habitat for or use by wildlife, and (2) complete or potentially complete exposure 
pathways.   

A survey of existing conditions was conducted in December 2010 to describe existing biological 
conditions including the plant community types, and to assess the site for its potential to support 
federally listed or other special-status species and their habitats. The survey identified several 
habitats that are described in detail in Section 1.2.4.4, and concluded that overall, the quality of 
the upland habitat (Subareas 1 through 5 and 7) is poor due to the Navy’s efforts to maintain the 
area under industrial conditions. 

Conceptual Site Model for Evaluation Risk to Ecological Receptors 

The CSM is a framework for relating ecological receptors to contaminated media.  The CSM 
identifies exposure pathways to be evaluated in the SLERA and provides other key information 
such as chemical sources, release and transport mechanisms, and the relative importance of 
exposure pathways to specific receptor groups.   

The CSMs for the upland and wetland habitats are presented in Figures J-1 and J-2 of 
Appendix J and include the following components: 

• Stressors 

• Fate and transport of chemicals 

• Exposure pathways and routes 

• Assessment and measurement endpoints 

Stressors 

Section 1.2.5 details the general CSM for IA F1.  Site-specific conditions, as well as physical 
and chemical properties of the COPECs, were evaluated to develop an ecological CSM in 
accordance with EPA’s and DTSC’s ERA methodologies (EPA 1992, 1997b; DTSC 1996).  
The primary contaminant sources at IA F1 are associated with metals and explosives released 
during manufacture and maintenance of munitions, organotins released during storage of 
sandblast material, VOCs and SVOCs released during munitions and painting activities, and 
PCBs and TPH that may have leaked from transformers at IA F1 or may have been released 
from equipment or vehicles used at the site. 

Fate and Transport 

Physical fate and transport mechanisms of concern include groundwater-surface water 
interactions, surface transport pathways, and biotic transfer.  

Groundwater-surface water interactions at IA F1 include infiltration of rainwater into the 
subsurface in unpaved areas, dissolution of soil-bound contaminants into groundwater, and 
discharge of contaminants dissolved in groundwater to the Mare Island Strait.  Appendix K of 
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the RI report discusses groundwater migration pathways, which are not considered further in 
the SLERA.  

The surface transport of contaminants at IA F1 is primarily through advective transport of 
moving surface water such as rainwater, tidal water fluctuations, floodwaters, and the erosive 
action of boat wakes.  Contaminants may be transported either in the dissolved phase, such as 
salts precipitated on the ground surface that dissolve in surface water during flooding, or through 
sorption to suspended particles that become entrained in the water column by resuspension or 
scouring during flooding.  Another possible mechanism for movement of soil particles at the site 
is through windblown dust.  The predominant wind direction at IA F1 is from the west, with 
strong westerly winds often occurring in the summer.  Consequently, wind erosion is expected to 
transport contaminants primarily east of the site.  The erosive potential of wind is mitigated to a 
significant degree by vegetation and hydric soils that are present at many areas of IA F1.  
Specifically, the presence of dense growths of sedge and pickleweed along the shoreline is 
expected to hold sediments in place and prevent wind erosion.  A few locations in the upland 
habitat are devoid of vegetation; therefore, surface soils in these areas may be more subject to 
wind dispersal.  

Biotic transfer of contaminants at IA F1 occurs through the movement and activities of animals.  
Contaminants in the tissues of mobile receptors, such as fish, insects, and migratory birds, may 
be carried off site and deposited at other locations in feces and corpses.  Furthermore, 
contaminant distribution and partitioning in the wetland and aquatic environments are affected 
by burrowing animals, such as amphipods and fish.  In addition, chemicals may be transferred 
through the food web by incidental ingestion of contaminated soil or sediment or through 
ingestion of contaminated food items such as plants or prey.  

Exposure Pathway Evaluation 

Potentially complete exposure pathways to ecological receptors were evaluated based on the 
fate and transport processes associated with each COPEC.  For an exposure pathway to be 
considered complete, a COPEC must be able to travel from the source to the receptor and must 
be taken up by the receptor through one or more exposure routes.  Complete exposure 
pathways present the greatest potential risks of adverse effects to receptors of concern.  
Potential exposure pathways that may result in receptor contact at IA F1 include exposure to 
surface water via direct contact and ingestion, soil gas via inhalation of volatilized chemicals, 
soil and sediment via direct contact and incidental ingestion, outdoor air and dust via 
inhalation, and food chain transfer via ingestion of contaminated prey.  Potential exposure 
routes to receptors from these pathways in the upland and wetland habitats are discussed further 
below (Figures J-1 and J-2).  

Soil and sediment were considered the most important exposure media at IA F1.  The surface 
water and groundwater exposure pathways were not evaluated because the only surface water 
that may result in exposure to receptors is Mare Island Strait.  The depth to groundwater over 
much of IA F1 is 5 to 8 feet bgs and extends to a depth greater than the expected depth of animal 
burrows.  Although it is conceivable that burrowing receptors might be exposed to the shallow 
groundwater, it is assumed that no receptor would burrow to groundwater and expose the burrow 
to open water.  However, it is reasonable to assume that burrowing receptors might be exposed to 
volatile chemicals originating in groundwater and soil in their burrows and volatilizing into the 
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burrow space.  Therefore, the inhalation model includes exposure to volatile compounds detected 
in soil gas samples, as soil gas concentrations serve as an estimate of concentrations of chemicals 
that may volatilize into a burrow. 

Windblown dust could represent a complete exposure pathway because some areas of exposed soil 
exist.  However, vegetation mitigates this exposure substantially, and exposure to windblown dust 
is an insignificant pathway when compared with food-chain transfer and direct exposure to soils 
(see the discussion below).  Therefore, it was not considered further in this SLERA. 

Exposure routes, or the point of entry of a chemical into a receptor, include root uptake and leaf 
sorption for plants and inhalation, dermal contact, and ingestion of contaminated soil, surface water, 
and food for animals.  Plants exposed to chemicals in soil may accumulate concentrations in tissues 
that cause adverse effects on growth, reproduction, or survival.  Independent of direct effects on the 
plant, chemicals in plant tissues may be transferred to herbivores, omnivores, and detritivores, 
which in turn may be consumed by omnivores and carnivores.  This food chain transfer and 
associated bioaccumulation may result in unacceptably high doses of chemicals to higher 
trophic-level consumers.  Therefore, risk to receptors at each trophic level was addressed 
separately to account for specificity in exposure parameters.  

Ingestion of chemicals in soil and prey was considered the predominant exposure pathway for 
birds and mammals.  Terrestrial birds and mammals may ingest soil directly while they feed, 
groom, and burrow (Beyer, Connor, and Gerould 1994).  Soil on or in the bodies of prey may also 
be consumed with the prey.  For example, a bird feeding on an earthworm may ingest soil 
incidentally while probing for and eating the worm.  A food chain modeling approach was used to 
evaluate potential effects of ingestion of chemicals by representative birds and mammals.   

Inhalation of chemicals that have volatilized into the burrow space is a potentially complete 
exposure pathway for burrowing mammals such as the California vole.  Burrowing mammals may 
inhale chemicals while resting, grooming, eating, or traveling through the burrow.  Inhalation is 
typically a minor exposure pathway when compared with exposure through ingestion of 
contaminated soil or prey. 

Assessment and Measurement Endpoints 

EPA defines an assessment endpoint as an “explicit expression of an environmental value to be 
protected” (EPA 1997).  Various definitions of valuable ecological resources include resources 
(1) without which ecosystem function would be significantly impaired; (2) that provide critical 
resources, such as habitat or fisheries; and (3) that are perceived by humans as being valuable, 
such as endangered species and other issues addressed by legislation.  Useful assessment 
endpoints define both valuable ecological resources at a site and characteristics of resources to be 
protected, such as reproductive success or production per unit area.  

Assessment endpoints were identified based on the potentially complete exposure pathways.   

• Protection and maintenance of terrestrial and wetland plants  

• Protection and maintenance of terrestrial invertebrates and benthic macroinvertebrates  
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• Protection and maintenance of upland and wetland herbivorous birds and mammals 
and individual salt marsh harvest mice 

• Protection and maintenance of upland and wetland omnivorous birds 

• Protection and maintenance of upland and wetland carnivorous birds and mammals 

• Protection and maintenance of upland and wetland invertivorous birds and mammals  

Five upland vertebrate receptors were selected as representative of the feeding guilds associated 
with the upland habitat at IA F1. 

• The western meadowlark (Sturnella neglecta) as a surrogate for herbivorous birds 

• The northern harrier (Circus cyaneus) as a surrogate for carnivorous birds 

• The California vole (Microtus californicus) as a surrogate for herbivorous burrowing 
mammals 

• The ornate shrew (Sorex ornatus) as a surrogate for small invertivorous mammals 

• The gray fox (Urocyon cinereoargenteus) as a surrogate for carnivorous mammals 

Six wetland vertebrate species were selected as representative of the feeding guilds associated 
with the wetland habitat at IA F1. 

• The mallard (Anas platyrhynchos) (non-breeding and breeding) as a surrogate for 
herbivorous and omnivorous birds 

• The killdeer (Charadrius vociferous) as a surrogate for invertivorous birds 

• The northern harrier and the great blue heron (Ardea herodias) as surrogates for 
carnivorous birds  

• The salt marsh harvest mouse as a surrogate for small herbivorous mammals 

• The gray fox as a surrogate for carnivorous mammals 

Assessment endpoints are usually not amenable to direct measurement; therefore, measurement 
endpoints were identified through risk questions developed from the assessment endpoints.  EPA 
defines a measurement endpoint as “a measurable ecological characteristic that is related to the 
valued characteristic chosen as the assessment endpoint is a measure of biological effects (such as 
mortality, reproduction, or growth)” (EPA 1997).  Measurement endpoints more closely reflect 
technical considerations in the risk assessment process; that is, measurement endpoints are 
focused on both direct measures of ecological effects such as toxicity tests and indirect measures 
such as food chain modeling that allow for an evaluation of risk to representative receptors.  
Measurement endpoints can include measures of exposure or effect and are frequently numerical 
expressions of observations.  Measurement endpoints are often expressed as statistical or 
arithmetic summaries of observations and can include measures both of effect and of exposure.  
Each measurement endpoint correlates directly with one of the defined assessment endpoints and 
was based on available literature on mechanisms of toxicity. 
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Measurement endpoints were identified for IA F1 to evaluate risk based on available literature 
regarding mechanisms of toxicity.  Measurement endpoints were selected based on (1) the 
species and communities present or potentially present at IA F1, (2) the adequacy of the 
information on the particular endpoint based on literature research, and (3) the ability of the 
endpoint to provide information addressing risk questions developed from the assessment 
endpoint.   

The measurement endpoints used to evaluate risk to the assessment endpoints consisted of 
comparisons of existing chemical concentrations (from data collected in support of the RI) 
with literature toxicity information for plants and invertebrates, and comparing estimated daily 
doses with TRVs for vertebrates.  The measurement endpoints used for evaluating potential 
ecological effects on the assessment endpoints are summarized below. 

• For plants, comparison of soil and sediment COPEC concentrations to 
ecotoxicity benchmarks:  Concentrations of COPECs in soil and sediment were 
compared with Ecological Soil Screening Levels (Eco-SSLs) (EPA 2008) or Oak 
Ridge National Laboratory (ORNL) benchmarks for plants (Efroymson and others 
1997a).  Hazard quotients (HQ) were developed by dividing the maximum 
concentration in soil by the Eco-SSL or ORNL benchmark.  Potential risk to 
terrestrial plants was indicated where concentrations of COPECs in site soil exceeded 
the Eco-SSL or ORNL benchmark. 

• For terrestrial macroinvertebrates in the upland habitat, comparison of soil 
COPEC concentrations to ecotoxicity benchmarks:  Concentrations of COPECs in 
soil were compared with Eco-SSLs (EPA 2008) or ORNL benchmarks for 
invertebrates (Efroymson and others 1997b).  HQs were developed by dividing the 
maximum concentration in soil by the Eco-SSL or ORNL benchmark.  Potential risk 
to terrestrial invertebrates was indicated where concentrations of COPECs in site soil 
exceeded the Eco-SSL or ORNL benchmark.  

• For benthic macroinvertebrates in the wetland habitat, comparison of sediment 
COPEC concentrations to ecotoxicity benchmarks for benthic invertebrates: 
Concentrations of COPECs in sediment were compared with effects-range low 
(ER-L) values (Long and Morgan 1991; Long and others 1995; Long and MacDonald 
1992).  HQs were developed by dividing the maximum concentration in soil by the 
ER-L values.  Potential risk to benthic macroinvertebrates was indicated where 
concentrations of COPECs in site sediment exceeded the ER-L value. 

• For birds and mammals, reproductive or physiological effects were 
evaluated using the HQ approach.  Potential reproductive or physiological effects 
were evaluated using literature-derived TRVs.  Conservative daily doses were 
modeled based on chemical concentrations at the site and information on natural 
history for avian and mammalian receptors.  HQs were developed by dividing the 
estimated daily dose for each chemical by the high and low TRVs.  Potential risk to 
birds and mammals was indicated where the HQ based on the low TRV exceeded 1.0. 

If no benchmark or TRV was available for a COPEC for a receptor group, no conclusions could 
be drawn in the SLERA about the risk posed to the receptor group.  The risks from these 
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COPECs are therefore considered unknown and were evaluated qualitatively in the Step 3a risk 
refinement. 

1.7.2.2  Exposure and Effects Assessment and Risk Characterization Summary 
(Step 2) 

Existing soil and sediment data from 0 to 2 feet bgs collected at IA F1 were used to evaluate 
potential ecological risks to plants, invertebrates, birds, and non-burrowing mammals in the 
SLERA.  Data from 0 to 6 feet bgs from IA F1 were used to evaluate potential risks to burrowing 
mammals in the upland habitat.  Where site-specific bottom depths overlapped, best professional 
judgment was used to determine whether the sample from the termination depth was 
representative of the intended vertical exposure area.  Specifically, samples were included if they 
have both a top depth less than or equal to 2.0 feet bgs and a bottom depth less than or equal to 
2.5 feet bgs.  Soil gas samples were also collected from locations in Subareas 3 and 5; locations 
were biased toward areas with known elevated groundwater concentrations.  Soil gas 
concentrations were used as a conservative estimate for burrow air concentrations in the 
inhalation model for burrowing mammals to assess inhalation risks.   

To evaluate risk posed to plants from COPECs, maximum detected soil concentrations in the 
upland habitats and sediment concentrations in the wetland habitat were compared with Eco-SSL 
(EPA 2008) or ORNL plant toxicity benchmarks (Efroymson and others 1997a) if Eco-SSLs were 
not available.  To evaluate risk posed to invertebrates from COPECs, maximum detected soil 
concentrations in the upland habitats were compared with Eco-SSLs or ORNL earthworm toxicity 
benchmarks (Efroymson and others 1997b), and maximum detected sediment concentrations in the 
wetland habitat were compared with effects-range low concentrations (Long and others 1995).  
Any chemical with a maximum concentration greater than the toxicity benchmark was identified as 
a COPEC requiring further evaluation via the BERA Step 3a risk refinement; chemicals without 
toxicity benchmarks were also retained as COPECs. 

To evaluate risk posed to vertebrates from COPECs, food chain modeling was used to estimate 
doses using the maximum detected soil or sediment concentration (or the site-specific 
concentrations of chemicals ingested by ecological receptors of interest), and the estimated doses 
were then compared with established TRVs to calculate HQs.  Food-chain models (FCMs) are 
used to integrate ecological and chemical information into the risk assessment.  These models are 
used to assess the exposure of higher-level receptors to chemicals in their diet.  FCMs for birds 
and mammals assume that exposure to COPECs is primarily through ingestion of contaminated 
soil and prey.  Exposure models estimate the mass of a COPEC internalized daily by a receptor per 
kilogram of body weight per day (the daily COPEC dose).  Estimates of exposure are generally 
based on knowledge of the spatial and temporal distribution of both COPECs and receptors, and on 
specific natural and life history characteristics that influence exposure to COPECs.  Estimated 
COPEC concentrations in prey were based on the soil concentration and a site-specific (Tetra 
Tech 2002b) or literature-derived bioaccumulation factor (BAF) or regression model as 
described in EPA’s Eco-SSL guidance (EPA 2005a).  Site-specific BAFs include BAFs 
calculated during the onshore ERA for pickleweed, plants, mammals, earthworms; and BAFs 
calculated for benthic invertebrates from other IAs at Mare Island (Tetra Tech 2002b).  The 
estimated doses of chemicals to ecological receptors of interest are compared with high and low 
TRVs to estimate the potential adverse biological effects on the vertebrate receptor.  Any 
chemical with a total daily dose greater than the low TRV was identified as a COPEC posing 
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potential risk requiring further evaluation via the BERA Step 3a risk refinement.  Chemicals 
without TRVs were also retained as COPECs. 

Risk from VOCs via the inhalation pathway was also evaluated for burrowing mammals in the 
upland habitat only.  The concentration of a COPEC in air in a burrow is conservatively assumed 
to be the COPEC concentration measured in soil gas.  The soil gas concentration was compared 
with low and high TRVs developed from MWH (2010) to estimate the potential adverse 
biological effects on burrowing mammals.  Soil gas concentrations that exceeded the low TRV 
were considered a potential risk to burrowing mammals.  Soil gas concentrations that did not 
exceed the low TRV were not considered to pose risk to receptors.  Chemicals without TRVs 
were also retained as COPECs.   

Uncertainty is inherent in sampling and data analysis, toxicity benchmarks, estimated doses, 
toxicity reference values, HQs, and the analysis of bioavailability.  Uncertainty associated with 
the SLERA and the potential effects of uncertainty on the risk assessment are discussed in 
Appendix J.   

1.7.2.3  Risk Assessment Conclusions and Risk Management Recommendations 

Ecological risk was evaluated based on the site-specific chemical analytical data, selection of 
COPECs, and food-chain modeling.  According to Navy guidance, two decision criteria are 
available for exiting the Tier 1 SLERA process: 

1. The site passes the SLERA because of absence of complete exposure pathways 
and/or absence of unacceptable risks (all HQs < 1.0).  Given these conditions, the 
site poses acceptable risks to ecological resources, further ERA or site 
remediation is unwarranted, and the site may be closed out for ecological 
concerns. 

2. The site fails the SLERA because complete exposure pathways exist and risks are 
unacceptable (HQ ≥ 1.0); the site will be considered for accelerated cleanup or 
further evaluation under Tier 2. 

The SLERA (Appendix J) documents the COPECs at IA F1.  Only the COPECs with HQs ≥ 1.0 
were considered for accelerated cleanup or further evaluation under Tier 2. 

1.7.3  Tier 2 BERA Approach 

If site conditions pose a potential unacceptable risk based on the results of a Tier 1 SLERA, then 
a Tier 2 BERA can be conducted to collect more site-specific information to refine the exposure 
estimates and risk characterization for a site.  The SLERA is only the first step in identifying 
potential ecological risk at a site, and it does not result in a definitive estimation of risk because 
of the conservative assumptions used in the exposure estimates.  According to EPA, the SLERA 
assesses the need for and the level of effort necessary to conduct a detailed BERA for a site 
unless ecological risks appear acceptable or non-existent (EPA 2001).  

The first step of the Tier 2 BERA is a refinement of the conservative assumptions used in the 
SLERA and may result in a refinement of COPECs that need to be evaluated further in the 
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BERA (EPA 2001).  This evaluation is often referred to as the Step 3a risk refinement.  The 
Step 3a risk refinement for IA F1 included comparisons of the detected chemical 
concentrations in soil and sediment with ambient concentrations to comply with Navy policy 
on background (ambient) analysis (Navy 2004b); evaluations of the frequency and magnitude 
of chemical detections; evaluation of risks based on more realistic exposure point 
concentrations; adjustments to the vertebrate doses based on more realistic assumptions; and 
additional considerations, as appropriate. 

If the Step 3a refinement of the conservative exposure assumptions supports a determination of 
acceptable risk, then no further evaluation is warranted and the site exits the ERA process.  If 
Step 3a supports the prediction of unacceptable risk, then the site continues to the BERA process 
at Step 3b, which involves reevaluation of site risk using site-specific data.  At IA F1, Mare 
Island-specific information for ecological risk assessment has already been incorporated into the 
SLERA and the Step 3a risk refinement (which is the first step of the BERA); therefore, 
completing a full BERA is unlikely to change the conclusions for this site.   

1.7.3.1  Refined Evaluation of COPECs 

In accordance with EPA guidance (EPA 2001), the purpose of Step 3a of the BERA is to refine 
the COPECs identified in the SLERA that pose unacceptable risk using site-specific 
information.  The refinement of COPECs for IA F1 included comparisons with ambient soil 
concentrations, use of average site concentrations in soil and sediment (defined as the lesser of 
the upper 95th percent confidence limit of the mean [95UCL] and the maximum 
concentration), and use of more realistic exposure parameters in the food-chain model and 
inhalation model.   

The COPEC data were compared against Mare Island ambient metal concentrations according to 
Navy policy on background (ambient) analysis (Navy 1999).  The distribution of COPECs in 
soils and exposed sediments at IA F1 was statistically compared with the Mare Island ambient 
fill concentrations (Tetra Tech 2002a) using a two-population test.  The results of the ambient 
analysis are presented in Attachment J2 to Appendix J.  Chemicals found to be present at lower 
than ambient concentrations were eliminated as COPECs in the risk refinement. 

The plant and invertebrate COPECs were refined based on calculation of refined HQs for each 
habitat using the lesser of the 95UCL and the maximum concentration as the refined EPC.  The 
resulting HQs were compared with ambient HQs calculated using the 95 percentile 
concentrations from the Mare Island ambient fill dataset (Tetra Tech 2002a).  The magnitude and 
frequency of detections and the spatial distribution of COPECs also were considered. 

The vertebrate COPECs were refined based on adjusting the dose calculations and assumptions 
(Appendix J) to be more realistic for site exposures.  Refined HQs (HQrefined dose/high TRV and 
HQrefined dose/low TRV) based on site-specific and receptor-specific assumptions were calculated to 
evaluate the average dose vertebrates receive from COPECs in subarea, and the average air 
concentration burrowing receptors receive in the burrow.  Alternative values for select 
parameters (using the lesser of the 95UCL and the maximum concentration rather than the 
maximum concentration as the EPC, using an average rather than a minimum body weight) 
were used in Step 3a.  Actual foraging ranges also were used to calculate more realistic site use 
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factors for use in the food chain model.  The spatial distribution, magnitude, frequency of 
chemical concentrations that exceeded literature doses, and toxicological literature were also 
evaluated to refine the list of COPECs needing further evaluation via a complete BERA.  A 
line-of-evidence approach was used to determine which COPECs were identified as COECs in 
the Step 3a risk refinement.   

Because the upland habitat was evaluated as a whole, a spatial assessment of the distribution of 
COECs was completed to identify areas in need of further evaluation in a FS.  This evaluation 
was completed by assessing the concentrations of COECs exceeding both ambient 
concentrations and their respective risk-based values.  The value used to make this assessment 
for each COEC was the concentration at which the HQ using the high TRV equaled 1.0 for the 
most sensitive vertebrate receptor.  The conclusions for the SLERA and Step 3a risk refinement 
for the upland habitat as a whole (Subareas 1 through 5 and 7) and wetland habitat (Subarea 6) 
are summarized in Section 2.3.6 and Section 7.3.6.  The results of the spatial evaluation of 
COECs by upland subarea are presented in Sections 2.3.7, 3.3.6, 4.3.6, 5.3.6, 6.3.6, and 8.3.6. 

1.8  APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

ARARs are regulations, standards, criteria, or other limitations promulgated under federal or 
state laws that must be attained or exceeded in remedial actions pursuant to CERCLA Section (§) 
121(d), as amended by the Superfund Amendments and Reauthorization Act.  The NCP and EPA 
guidance note that the process of identifying ARARs begins during the site scoping and site 
characterization phase of the CERCLA process, and that the State should submit proposed 
ARARs to the Navy prior to the detailed analysis of alternatives during the FS.  To that end, the 
Navy requested an identification of State of California ARAR for IA F1 in a letter to the State of 
California, DTSC, dated January 6, 1999.  The Navy received a list of state ARARs from DTSC 
in a letter dated May 17, 2010, and from the California Department of Fish and Game for IR04 at 
Mare Island.  The Navy has reviewed the ARARs identified by the State and for purposes of 
informing its investigation and characterization activities during this RI.  The Navy will provide 
its full ARARs analysis and make ARARs determinations during any FS process that emerges 
from this RI.  Based on its preliminary review for purposes of the RI, the Navy has identified 
ARARs relevant to site conditions at IA F1 that pertain to RCRA waste, the Federal Clean Water 
Act, state groundwater classification standards, federal and state provisions relating to special 
status species, and state provisions relating to land use controls (LUCs).  These and other 
ARARs will be evaluated in detail later in the CERCLA process.   
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1.  This is one interpretation based on available data. 
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2.  Lithologic descriptors are abbreviated  for presentation purposes.

3.  Patterns are generalized for presentation purposes.
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Notes:

1.  This is one interpretation based on available data. 
     Other interpretations are possible.

2.  Lithologic descriptors are abbreviated for presentation purposes.

3.  Patterns are generalized for presentation purposes.
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Table 1-1:  Summary of Buildings and Former Uses
Remedial Investigation Report, Investigation Area F1
Former Mare Island Naval Shipyard, Vallejo, California

Building Number Subarea Former Use

ARS-4 5 Air Raid Shelter
ARS-7 7 Air Raid Shelter

A1 7 Magazine Storage
A2 7 Ordnance Warehouse
A3 7 Ordnance Warehouse
A4 7 Magazine
A5 7 Ordnance Warehouse
A6 7 Ordnance Warehouse
A8 7 Ordnance Storage

A11 7 Gun Cotton Magazine Storage
A15 5 Maintenance Warehouse / Ammunition Bunker
A16 5 Maintenance Warehouse

Unnamed Building 
Northwest of A16 5 Unknown

A17 5 Painting, maintenance, storage of flammables, submarine related storage

A20 5 Ordnance Warehouse
A31 3 Magazine Storage
A42 5 Officers Quarters
A49 5 Ordnance Warehouse

A53 (Demolished) 5 Ordnance Production
A54 3 Magazine Storage

A62 (Demolished) 5 Ordnance Production
A65 5 Ordnance Warehouse
A69 2 Ordnance Warehouse
A71 5 Garage, Locomotive Roundhouse, Storage
A72 5 Supplies and Accounts Maintenance Warehouse

A73 (Demolished) 5 Ordnance Production

A75 4 Repair of ammunition boxes, manufacture of silk powder bags, paint and print shop

A76 3 Repair and recondition of ammunition tanks and boxes
A80 2 Storehouse for Inert Ammunition and a Tracer Loading Plant
A103 5 Magazine Storage
A108 5 Generator
A130 2 Ordnance Warehouse
A131 4 Ordnance Warehouse
A136 7 Coast Guard Storage
A142 3 Electrical distribution center
A144 5 Electrical distribution center
A145 5 Transformer and Storage
A154 7 Ordnance Warehouse
A159 4 Assembly and renovation of bag charges; ammunition

A187 (Demolished) 2 Loading Plant for Ammonium Picrate (Explosive D), and Loading/Renovating 
Projectiles

A190 (Demolished) 4 Boiler House

Final RI Report, IA F1 Page 1 of 2



Table 1-1:  Summary of Buildings and Former Uses
Remedial Investigation Report, Investigation Area F1
Former Mare Island Naval Shipyard, Vallejo, California

Building Number Subarea Former Use

A197 2 Electrical distribution center
A198 (Demolished) 5 Storage

A215 1 Ordnance Production Operations
A216 (Demolished) 3 Assembly and Renovation of Projectiles and Rocket Heads

A220 1 Ordnance Warehouse
A221 1 Ordnance Warehouse
A222 1 Ordnance Warehouse
A223 1 Ordnance Warehouse
A224 2 Ocean Engineering Storage
A225 4 Ordnance Warehouse
A226 7 Electrical distribution center
A228 7 Coast Guard
A246 5 Administrative/Personnel Office
A248 4 Assembly, Breakdown and Overhaul of Cartridges

Unnamed Building 
Northwest of A248 4 Administrative Office

A253 1 Electrical Substation
A256 4 Ordnance Warehouse
A258 2 Ordnance Warehouse
A260 3 Electrical Distribution Center and Substation

A265 (Demolished) 2 Ordnance Production

A266 5 Heavy Equipment Maintenance, Machine Shop, Welding, Carpentry, and Plumbing 
Shop, Office Space

A267 5 Repair Shop, Battery, Truck Storage Room

A271 2 Collection of dust from ammonium picrate sifting and projectile loading operations

A276 5 Fire Alarm Tower
A278 4 Vacuum System House
A280 3 Vacuum System House
A288 5 Smokeless Powder Surveillance Laboratory

A913 (Demolished) 5 Unknown

Notes:

PAH Polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl

SVOC Semivolatile organic compound

TPH Total petroleum hydrocarbons

VOC Volatile organic compound

Final RI Report, IA F1 Page 2 of 2
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TABLE 1-2:  SUMMARY OF UNDERGROUND STORAGE TANKS (UST) AND INVESTIGATIONS AT IA F1 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

UST 
Number Tank Content Status Closed? Comments 

A-16  Not 
located Yes A suspect vent pipe was identified; however, no tank was found (PRC 1991a) 

(Sullivan and Tetra Tech 2005).  No further action required (Water Board 2009b). 

A-64  Not 
located Yes 

A fuel tank was shown in a 1940’s NAD drawing; however, a 1998 investigation 
found no evidence of a buried tank on the site, and concluded that the tank was 
removed during prior utility work.  No further action required (SSPORTS 1998a) 
(Sullivan and Tetra Tech 2005). 

A-71  Removed Yes 

Former UST A-71 was midway between UST A-71N and UST A-71S.  A former 
gasoline service station was located between former USTs A-71 and A-71S.  UST 
A-71 was removed in January 1993 and subsequent sampling was conducted.  The 
site was found to be low risk and was recommended for closure with no further 
action (PRC 1992, 1994, 1995b; Tetra Tech and Morrison Knudsen 1998) (Sullivan 
and Tetra Tech 2005). 

A-71N  Removed Yes 

Former UST A-71N was located outside the northern corner of Building A71.  The 
UST was removed in August 1990 and subsequent sampling was conducted.  The 
site was found to be low risk and was recommended for closure with no further 
action (PRC 1991b; Tetra Tech and Morrison Knudsen 1998; Water Board 2004) 
(Sullivan and Tetra Tech 2005). 

A-71S  Removed Yes 
Former UST A-71S was located outside near the southeastern corner of Building 
A71.  The UST was removed in August 1990 and subsequent soil sampling was 
conducted (PRC 1991b) (Sullivan and Tetra Tech 2005). 

A-71W  Removed Yes Tank removed (SSPORTS 1998b) (Sullivan and Tetra Tech 2005). 

A-190  Removed Yes 
UST A-190 was removed in 1992 and subsequent soil sampling was conducted.  
Closeout with no further action was recommended (PRC 1992, 1994; Tetra Tech 
2001).   

A-
190(1), 

A-
190(2), 

A-
190(3), 

A-190(4) 

 Removed Yes 

Site of former fuel oil USTs (Site A-190) was recommended for closure as a low risk 
fuel site (Tetra Tech 2001). 

A-191  Removed Yes 
Former UST A-191 was located near the southern corner of Building A20 (west of 
Building A267).  The tank was removed in September 1990 (PRC 1991b; Sullivan 
and Tetra Tech 2005). 
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UST 
Number Tank Content Status Closed? Comments 

A-215  No UST Yes 

Investigations in the area around the suspected location of UST A-215 found no 
indication that a UST was present in this location (PRC 1991a).  A suspect vent pipe 
was associated with a stream line; electromagnetic investigations found no UST 
(Sullivan and Tetra Tech 2005).   

A-221W  Not 
located Yes 

SSPORTS determined that UST A-221W was likely demolished during building 
construction, and no further action was recommended (SSPORTS 1999).  A 
suspected tank was identified on drawings; however excavation found only a 2.5-
inch steel pipe (Sullivan and Tetra Tech 2005). 

A-225 

TPH Removed Yes 

A 200-gallon fuel oil UST was removed from near Building A225 in July 1990.  
During excavation activities, an oil odor was observed in the soil, and sampling 
activities were conducted (PRC 1991b).  TPH was the only chemical detected at 
concentrations above comparison criteria (Attachment A, RTCs for Draft RI for IA 
F1). 

TPH-mr Removed Yes 
TPH as motor oil was detected at 1,400 mg/kg which exceeds the Mare Island TPH 
as motor oil comparison criteria for soil but not the Lennar TPH clean-up criteria 
(Attachment A, RTCs for Draft RI for IA F1). 

TPH-dr Removed Yes TPH-dr was detected at 1,400 mg/kg which exceeds the Mare Island TPH-dr 
comparison criteria for soil but not the Lennar TPH clean-up criteria (SulTech 2007). 

TPH-dr Removed Yes 

TPH-dr was detected at 430 µg/L which exceeds the ESL for potable water but not 
the ESL for non-potable water (SulTech 2007).  No additional data will be collected 
at UST A-225. The UST was closed in January 2011 with a land use control for 
industrial use only (Water Board 2011).   

A-226  Removed Yes 

UST A-226 was removed in 1990.  Subsequent sampling was conducted.  The site 
was found to be low risk and was recommended for closure with no further action 
(PRC 1991b; Tetra Tech and Morrison Knudsen 1998; Water Board 2004)(Sullivan 
and Tetra Tech 2005).   

A-226W  Not 
located Yes 

A magnetic anomaly at this location was determined to be the metal cover of a 
concrete vault.  No tank was found and the site was recommended for no further 
action (SSPORTS 1999, Sullivan and Tetra Tech 2005).   
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UST 
Number Tank Content Status Closed? Comments 

A-246E  Removed Yes 

UST A-246E was removed in January 1993, and subsequent sampling was 
conducted.  The site was found to be low risk and was recommended for closure 
with no further action (PRC 1992, 1994, 1995b; Tetra Tech and Morrison Knudsen 
1998; Water Board 2004) (Sullivan and Tetra Tech 2005).   

A-246W  No UST Yes The ground-penetrating radar anomaly was determined to be a concrete footer; no 
tank was found (PRC 1992, 1994) (Sullivan and Tetra Tech 2005).   

A-266S  Not 
located Yes 

A gas station was at this site until Building A266 was constructed in 1946.  A 
previous site search concluded that no tanks were present (SSPORTS 1998a) 
(Sullivan and Tetra Tech 2005).  In August 2011, two borings were advanced in the 
location where the suspect UST was suspected to be located, and one soil sample 
and one grab groundwater sample were collected from each boring.  Soil and 
groundwater samples results were below screening criteria, and the Water Board 
recommended the site for closure with no NFA (Water Board 2012).. 

A-267 Diesel Removed Yes 

Former UST A-267 was located near the southern corner of Building A-267 (Sullivan 
and Tetra Tech 2005).  A steel 500-gallon UST containing diesel and water was 
removed from Building A-267 or the vicinity in July 1990 (Mare Island NSY 1994, 
1995).  Analytical results indicate TPH as diesel concentrations in the soil up to 440 
mg/kg (PRC 1995a).  This UST was approved for closure for petroleum-related 
waste in 2009 (Water Board 2009a). Further investigation was conducted for UST 
A-267 in 2007; all detected results were below comparison criteria for TPH and 
VOCs (Sullivan and Tetra Tech 2007). 

A-914(1)  Removed Yes 

UST A-914(1) was removed in July 1990 and subsequent sampling was conducted.  
The site was found to be low risk and was recommended for closure with no further 
action (PRC 1991b; Tetra Tech and Morrison Knudsen 1998; Water Board 2004) 
(Sullivan and Tetra Tech 2005). 

A-914(2)  Removed Yes 

UST A-914(2) was removed in July 1990 and subsequent sampling was conducted.  
The site was found to be low risk and was recommended for closure with no further 
action (PRC 1991b; Tetra Tech and Morrison Knudsen 1998; Water Board 2004) 
(Sullivan and Tetra Tech 2005). 
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Notes: 

bgs  Below ground surface 
BTEX Benzene, toluene, ethylbenzene, and xylenes 
µg/L Micrograms per liter 
E East 
EPA Environmental Protection Agency 
ESL Environmental screening level 
mg/kg Milligrams per kilogram 
N North 
NSY Naval shipyard 
NAD Naval ammunition depot 
PAH Polycyclic aromatic hydrocarbon 
PRC PRC Environmental Management Inc. 
PRG Preliminary remediation goal 
RI Remedial investigation 
RTC Response to comments 
S South 
SSPORTS Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, Virginia, Environmental Detachment 
TPH Total petroleum hydrocarbons 
TPH-dr Total petroleum hydrocarbons, diesel range 
TPH-dr Total petroleum hydrocarbons, motor oil range 
UST Underground storage tank 
W West 

 
 
Reference: 
Attachment A, RTCs for Draft RI for IA F1, Mare Island, Vallejo, California. 
Mare Island Naval Shipyard (NYS).  1994.  “Environmental Baseline Survey and Department of Defense Community Environmental Response Facilitation Act 

Report.”  Code 106.4.  April 19. 
Mare Island NSY.  1995.  “Underground Storage Tank Summary Data Report.”  Revision B.  March 10. 
PRC Environmental Inc. (PRC).  1991a.  “Underground Storage Tank Investigation Summary Report, Mare Island Naval Shipyard, Vallejo, California.” 
PRC.  1991b.  “MINSY Preliminary UST Remedial Investigation Field Work Plan.”  December 6. 
PRC.  1992.  “Mare Island Naval Shipyard Underground Storage Tank Closure Plan.”  April 10. 
PRC.  1994.  “Final Underground Storage Tank Removal and Preliminary Site Assessment Summary Report, Mare Island Naval Shipyard, Vallejo, California.”  

Volumes I and II.  Tanks A-25, H-34, 46, 50, A-58, A-71, A-190, 243-1, 243-2, A-246E, 505, 658, 810, 886, IWTP.”  December 30. 
PRC.  1995a.  “Preliminary Assessment, Final Summary Report, Ordnance Sites.”  September. 
PRC.  1995b.  “Final Underground Storage Tank Site Investigation Field Work Plan., Mare Island Naval Shipyard, Vallejo, California.”  December 6. 
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Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, Virginia, Environmental Detachment, Vallejo (SSPORTS).  1998a.  “Site Investigation Report for 

Suspect Underground Storage Tanks, Mare Island Naval Complex, Former Mare Island Naval 
Shipyard, Vallejo, California.” Part II of III.  June 10. 

SSPORTS. 1998b. “Removal Summary Report for UST A71W(456).” December 18. 
SSPORTS.  1999.  “Final Site Investigation Report for Suspect Underground Storage Tanks, Mare Island Naval Complex, Former Mare Island Naval Shipyard, 

Vallejo, California.”  Part III of III.  January 15. 
Sullivan and Tetra Tech.  2005.  “Draft Remedial Investigation Report, Installation Restoration Program Sites Within Investigation Area F1, Mare Island, Vallejo, 

California.”  February.  
Sullivan and Tetra Tech.  2007.  “Draft Final Data Summary Report for Underground Storage Tanks A-225 and A-267 Soil and Groundwater Sampling, 

Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California.”  June.   
Tetra Tech and Morrison Knudsen Corporation.  1998.  “Draft Site Closure Report UST Sites A-71, A-226, A-246E, A-259, A-914, IWTP, 46/50, 108, 521, 627, and 

886.”  May 29. 
Tetra Tech.  2001.  “Draft Site Assessment Summary Report for Site A-190, Mare Island, Vallejo, California.”  March 1. 
Tetra Tech.  1998.  “Final Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil, Mare Island, Vallejo, 

California.”  November 25. 
Water Board.  2004.  “Closure Letter and Site Summary for Six Underground Storage Tanks at the Former Mare Island Naval Shipyard, Vallejo, California.”  

December 22. 
Water Board.  2009a.  “Closure Letter and Site Summary for UST A-267 (Water Board Case No. 48D9249), Building A-267, Railroad Avenue & Blake Avenue,  

Former Mare Island Naval Shipyard, Vallejo, California.”  October 20. Available on-line at: 
http://geotracker.swrcb.ca.gov/regulators/deliverable_documents/7571262955/UST%20A-267%20Closure%20October%202009.pdf 

Water Board.  2009b.  “No Further Action for Underground Storage Tank A-16, Building A-16, Blake Avenue & Railroad Avenue, Vallejo, California 94592.”  
October 23.  

Water Board.  2011.  “No Further Action for UST A-225, Mare Island Naval Shipyard, Vallejo, Solano County, Water Board Case No. 48D9242.”  January 24.  
Water Board.  2012.  “No Further Action for UST A266S, Former Mare Island Naval Shipyard, Vallejo, Solano County.”  May 4. 
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TABLE 1-3:  STATUS OF PCB SITES AT IA F1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Building Number Action Status
A1 Request for Closure NFA
A2 Request for Closure NFA
A3 Request for Closure NFA
A4 Request for Closure NFA
A5 Request for Closure NFA
A6 Request for Closure SCR Pending Approval by EPA 1
A8 Request for Closure SCR Pending Approval by EPA 1
A15 Request for Closure SCR Pending Approval by EPA 1
A17 Abatement & Verification Abatement & Verification Ongoing
A65 Request for Closure SCR Pending Submittal to EPA 1
A71 Request for Closure SCR Pending Submittal to EPA 1
A85 Request for Closure SCR Pending Submittal to EPA 1

A103 Request for Closure SCR Pending Submittal to EPA 1
A136 Request for Closure SCR Pending Submittal to EPA 1
A142 Abatement & Verification Abatement & Verification Ongoing
A144 Abatement & Verification Abatement & Verification Ongoing
A145 Request for Closure SCR Pending Submittal to EPA 1
A154 Request for Closure SCR Pending Submittal to EPA 1
A192 Abatement & Verification Abatement & Verification Ongoing
A197 Request for Closure SCR Pending Submittal to EPA 1
A215 Request for Closure SCR Pending Submittal to EPA 1
A226 Abatement & Verification Abatement & Verification Ongoing
A253 Abatement & Verification Abatement & Verification Ongoing
A260 Abatement & Verification Abatement & Verification Ongoing
A265 Request for Closure SCR Pending Submittal to EPA 1
A266 Abatement & Verification Abatement & Verification Ongoing
A271 Further Investigation Required Investigation Ongoing

A912/824 Request for Closure NFA
13

Notes:
EPA U.S. Environmental Protection Agency
NFA No Further Action
PCB Polychlorinated biphenyl
RAB Restoration Advisory Board
RTC Response to Comments
SCR Site Closure Report
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TABLE 1-4: SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name Habitat

Plants Family Apiaceae
Mason's Lilaeopsis Lilaeopsis masonii None CR, CSP Tidal brackish marsh W
Family Asteraceae
Suisun Thistle Cirsium hydrophilum var. 

hydrophilum
FE CSP Dense salt marsh W

Contra Costa Goldfields Lasthenia conjugens FE CSP Marsh W
Family Scrophulariaceae
Soft Bird's-Beak Cordylanthus mollis ssp. 

mollis
FE CR, CSP Salt marshes along central California 

coast
W

Undercut banks along
Napa River

Reptiles/ 
Amphibians

California Red-Legged Frog Rana draytonii FT CSC Marshes and ponds W

Giant Garter Snake Thamnophis gigas FT CT Associated with permanent bodies of 
water in a variety of habitats

W

Birds Family Pelecanidae
American white pelican Pelecanus erythrorhynchos None CSC Wetlands, lakes, tidal areas with 

shallow water
W

California Brown Pelican Pelecanus occidentalis 
californicus

Delisted       
2009

CFP Estuarine, marine, subtidal, and marine 
pelagic habitats along the California 
coast

W

Family Accipitridae
White-Tailed Kite Elanus leucurus None CFP Coastal and valley lowlands W, U
Bald Eagle Haliaeetus leucocephalus Delisted       

2007
CE, CFP Rare, occasional visitation by migrants W, U

Swainson's Hawk Buteo swainsoni None CT Open, riparian habitat U
Golden Eagle Aquila chrysaetos None CFP Open terrain for hunting U
Osprey Pandion haliaetus None WL Open, clear water, rivers, lakes, 

reservoirs, bays, estuaries, surf zones.
W

Northern Harrier Circus cyaneus None CSC Freshwater and saltwater emergent 
wetlands

W, U

Family Emberizidae
San Pablo Song Sparrow Melospiza melodia samuelis None CSC Tidal salt marshes W
Family Falconidae
American Peregrine Falcon Falco peregrinus anatum Delisted       

1999
Delisted 
from CE 
in 2009, 

CFP

Foraging over all wetland types except 
riparian

W, U

W

Federal Status
State 

Status
Mare Island 
Habitat(s)

Invertebrates California Freshwater Shrimp Syncaris pacifica FE CE

Final RI Report, IA F1 Page 1 of 3



TABLE 1-4: SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name HabitatFederal Status

State 
Status

Mare Island 
Habitat(s)

Birds (continued) Family Laridae
California gull Larus californicus None WL Alkali and freshwater lakes, salt ponds, 

sandy beaches, mudflats, rocky 
intertidal, pelagic estuaries, fresh and 
emergent wetlands

W

Family Parulidae
Salt Marsh Common Yellowthroat Geothlypis trichas sinuosa None CSC Common in wet meadows and 

emergent wetlands
W

Family Phalacrocoracidae
Double-crested cormorant Phalacrocorax auritus None WL Inland lakes, fresh, salt, and estuarine 

waters
W

Family Strigidae
Burrowing owl Athene cunicularia None CSC Open, dry grassland and desert 

habitats, grass and open shrubs
U

Family Rallidae
California Black Rail Laterallus jamaicensis 

coturniculus
None CT, CFP Tidal salt marshes W

California Clapper Rail Rallus longirostris obsoletus FE CE, CFP Coastal wetlands and brackish areas W
Family Charadriidae
Western Snowy Plover Charadrius alexandrinus 

nivosus
FT CSC Common on sandy marine and 

estuarine habitats
W

Family Sturnidae
California Least Tern Sternula antillarum browni FE CE, CFP San Pablo Bayin abandoned salt 

ponds and estuarine shores
W

Mammals Family Cricetidae
Salt Marsh Harvest Mouse Reithrodontomys raviventris FE CE, CFP Tidal salt marsh, diked seasonal salt 

marsh, and transitional habitat
W

Family Vespertilionidae
Pallid bat Antrozous pallidus None CSC U
Townsend's big-eared bat Corynorhinus townsendii None CSC U
Western red bat Lasiurus blossevillii None CSC U
Family Molossidae
Western mastiff bat Eumops perotis californicus None CSC U
Big free-tailed bat Nyctinomops macrotis None CSC U

Fish Family Acipenseridae
Green sturgeon Acipenser medirostris FT CSC Tidal wetlands W
Family Centrarchidae
Sacramento perch Archoplites interruptus None CSC Tidal wetlands W

Abandoned buildings, hillside shelves 
and upland trees 
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TABLE 1-4: SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name HabitatFederal Status

State 
Status

Mare Island 
Habitat(s)

Fish (continued) Family Cyprinidae
Sacramento splittail Pogonichthys macrolepidotus None CSC Tidal wetlands W

Family Osmeridae
Delta smelt Hypomesus transpacificus FT CE Tidal wetlands W
Longfin smelt Spirinchus thaleichthys None CT, CSC Tidal wetlands W
Family Salmonidae
Rainbow Trout (Steelhead) – 
Central California Coast ESU

Oncorhynchus mykiss irideus FT None Tidal wetlands W

Rainbow Trout (Steelhead) – 
Central Valley ESU

Oncorhynchus mykiss irideus FT None Tidal wetlands W

Chinook Salmon (Fall Run) Oncorhynchus tshawytscha None CSC Tidal wetlands W
Chinook Salmon (Late-Fall Run) Oncorhynchus tshawytscha None CSC Tidal wetlands W
Chinook Salmon (Winter Run) Oncorhynchus tshawytscha FE CE Tidal wetlands W
Chinook Salmon (Spring Run) Oncorhynchus tshawytscha FT CT Tidal wetlands W

Notes:

CE State of California endangered species CT State of California threatened species 
CFP State of California fully protected species FE Federal endangered species
CR State of California rare species FT Federal threatened species
CSC California Department of Fish and Game “Species of Special Concern” U Upland
CSP California Native Plant Society Special Plant W Wetland

WL
Sources:

California Department of Fish and Game.  2009.  California Natural Diversity Database. October.  Available Online at:  http://www.dfg.ca.gov/biogeodata/cnddb/
California Department of Fish and Game.  2009.  Special Animals List. July.
California Department of Fish and Game.  2010.  State and Federally Listed Endangered and Threatened Species of California. July. 

Available Online at:  http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/TEAnimals.pdf
H.T. Harvey and Associates.  2011.  Mare Island Production Manufacturing Area and South Shore Area, Existing Conditions and Special-Status Species.  Prepared for Weston Solutions, Inc. February.
Hickman, J.C.  1993.  The Jepson Manual of Higher Plants of California.   University of California Press.  Berkeley and Los Angeles, California.
Zeiner, D.C., and others.  1988.  “California’s Wildlife:  Volume I.  Amphibians and Reptiles.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, 

Department of Fish and Game.  Sacramento, California.
Zeiner, D.C., and others.  1990a.  “California’s Wildlife:  Volume II.  Birds.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, Department of 

Fish and Game.  Sacramento, California.
Zeiner, D.C., and others.  1990b.  “California’s Wildlife:  Volume III. Mammals.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, Department of 

Fish and Game.  Sacramento, California.

California Department of Fish and Game Watch List

This list is a comprehensive list of species that may be present at the site. Their presence has not been confirmed. The December 2010 existing conditions and special status species survey 
(H.T. Harvey and Associates 2011) discusses special status species that are presumed present at the site in the upland and wetland habitats.
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TABLE 1-5:  IDENTIFICATION OF THE SEVEN STEPS OF THE DQO PROCESS  
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

1.  State the Problem 2.  Identify the Decisions 3.  Identify Inputs to the 
Decisions 

4.  Define  
Study Boundaries 

5  Develop  
Decision Rules 

6.  Specify  
Tolerable Limits on Error 

7.  Optimize  
Sampling Design 

PROBLEM STATEMENTS: 
Characterization: 
During previous sampling events at IA F1, chemicals in 
soil, sediment, and groundwater were detected at 
concentrations exceeding comparison criteria.  
Characterization of these areas is required to fully 
delineate the spatial extent of contamination. 
Human Health Risks: 
Chemicals in soil, sediment, groundwater, or soil gas may 
pose unacceptable risk to human health.  A HHRA is 
warranted to determine potential risks to human health.  
Potential human receptors include a future commercial/ 
industrial worker; a construction, maintenance, or utility 
worker who may work on the site; and future recreational 
users visiting the wetlands area.  In addition, a future 
residential exposure scenario will be evaluated consistent 
with guidance under the Comprehensive Environmental 
Response, Compensation, and Liability Act.  Potential 
exposure pathways for human receptors include incidental 
ingestion of, dermal contact with, and inhalation of 
particulates and vapors from soil; inhalation of chemical 
vapors from migrating from groundwater to indoor air; and 
inhalation of vapors from groundwater in a construction 
trench.  Groundwater at IA F1 is not potable because it is 
not capable of supporting a sustainable water supply, 
does not meet EPA and State of California Water 
Resources Control Board criteria for minimum sustainable 
yield, and has high concentrations of natural salinity.  
Drinking water is expected to continue to be supplied by 
off-site sources.   
Ecological Risks: 
Chemicals in soil and sediment may pose unacceptable 
risks to the environment.  A SLERA and Step 3a risk 
refinement is warranted to evaluate potential risks to 
ecological receptors. 
Potential ecological receptors include plants, terrestrial 
and benthic invertebrates, and vertebrates (such as birds 
and mammals), including the federally endangered salt 
marsh harvest mouse (Reithrodontomys raviventris).  
Potential pathways for ecological receptors that will be 
evaluated include root uptake and leaf sorption by plants, 
ingestion, dermal contact, and inhalation. 
BACKGROUND: 
Stakeholders: 
Navy, regulatory agencies, and community members, 
including the Restoration Advisory Board and City of 
Vallejo. 
Site History and Conceptual Site Model: 
IA F1 occupies about 62 acres on the eastern shore of 
Mare Island, adjacent to IR04, a painting and sandblasting 
area.  The site includes upland and wetland habitats. 

Characterization: 
Is the extent of chemical 
concentrations in soil, 
sediment, groundwater, and 
soil gas that exceeded 
comparison criteria 
adequately characterized? 
Have chemicals in soil or 
sediment migrated to 
groundwater?   
Human Health Risks: 
Do concentrations of 
chemicals in soil, sediment, 
groundwater, or soil gas at IA 
F1: 
a. Pose risk to human 

health? 
b. Warrant the evaluation of 

remedial or removal action 
alternatives in a FS? 

Ecological Risks: 
Do COPECs in soil, 
sediment, or soil gas at IA F1: 
a. Pose unacceptable risk to 

ecological receptors? 
b. Warrant the evaluation of 

remedial or removal action 
alternatives in a FS? 

 

INPUTS TO MAKE DECISION: 
Characterization: 
 Site history and physical 

characteristics 
 Geologic and hydrogeologic 

data 
 Chemical and physical data 

for soil, sediment, 
groundwater, and soil gas 

 Applicable or relevant and 
appropriate requirements 

 Physical and chemical 
properties of identified 
contaminants  

 Chemical toxicity data 
 Analytical results from 

previous investigations 
 Soil, groundwater, and soil 

gas comparison criteria 
(Appendix A) 

Human Health Risks: 
 Analytical results from 

previous investigations 
 Exposure scenarios and 

pathways for human 
receptors of concern 

 HHRA risk estimate criteria 
 Applicable HHRA regulatory 

guidance 
Ecological Risks: 
 Analytical results from 

previous investigations  
 Exposure scenarios and 

pathways for ecological 
receptors of concern 

 SLERA and Step 3a risk 
refinement risk estimate 
criteria  

 Applicable regulatory 
guidance for ecological risk 
assessment  

 Results of the SLERA and 
Step 3a risk refinement 

SPATIAL BOUNDARIES: 
Characterization: 
The characterization area includes 
all of IA F1 (about 62 acres), 
including upland and wetland 
habitats. 
Currently defined subareas include: 
 Subarea 1:  about 317,000 ft2, 

includes Buildings A215, A220, 
A221, A222, A223, and A253 

 Subarea 2:  about 438,000 ft2, 
includes Building A69, A80, A130, 
A197, A224, A258, A271, and 
former Buildings A187 and A265 

 Subarea 3:  about 304,000 ft2, 
includes Buildings A31, A54, A76, 
A142, A260,,A280,and former 
Building A216 

 Subarea 4:  about 462,000 ft2, 
includes Buildings A75, A131, 
A159, A225, A248, A256, A278, 
and former Building A190 

 Subarea 5:  about 506,000 ft2, 
includes Buildings ARS-4, A15, 
A16, A17, A20, A42, A49, A65,  
A71, A72, A103, A108, A144, 
A145, A246, A266, A267, A276, 
A288, and former Buildings A53, 
A62, A73, A198, and A913 

 Subarea 6:  about 290,000 ft2, 
includes the wetland habitat 

 Subarea 7: about 293,000-ft2, 
includes Buildings ARS-7, A1, A2, 
A3, A4, A5, A6, A8, A11, A136, 
A154, A226, and A228 

Human Health Risks: 
The spatial boundaries of the HHRA 
will include all of IA F1.  The HHRA 
will evaluate risks from chemicals in 
groundwater in the shallow water-
bearing zone for all of the subareas 
defined for characterization, will 
evaluate risks from chemicals in soil 
gas, and will evaluate risks from 
chemicals in soil and sediment at 
two different depths: 
 0 to 2.0 feet bgs 
 0 to 10 feet bgs 
 

DECISION RULES: 
Characterization: 
If chemicals are detected at 
concentrations exceeding 
comparison criteria and the 
spatial extent of contamination is 
bounded by concentrations 
below criteria, then the extent of 
contamination has been 
characterized and no additional 
sampling is recommended. 
If chemicals are detected at 
concentrations exceeding 
comparison criteria and the 
spatial extent of contamination is 
not bounded by concentrations 
below criteria, then additional 
sampling may be required. 
Action Levels: 
Comparison criteria  
(Appendix A) 
Human Health Risks: 
If cancer risks are within the risk 
management range of 10-6 to 
10-4, then risk management 
decisions and/or evaluation of 
remedial or removal action 
alternatives in a FS may be 
warranted. 
If cancer risks exceed estimated 
criteria for human health, then an 
evaluation of remedial or removal 
action alternatives in a FS is 
warranted. 
If cancer risks are less than 10-6, 
then no further action is 
necessary. 
Action Levels: 
Excess lifetime target cancer risk 
level of 1  10-4 
Hazard index of 1 (total or 
segregated) 
EPA Regional Screening Levels 
(RSL) 

Characterization: 
The sampling design 
(including the types and 
numbers of samples 
collected at the site) is 
based on professional 
judgment to ensure that 
there is a very low probable 
that the site will be 
recommended for no further 
evaluation if it poses 
unacceptable risks to human 
health or to the environment. 
Human Health Risks: 
The decision to evaluate 
remedial action alternatives 
protective of human health 
in a FS is a yes/no decision.  
EPA guidance and 
professional judgment 
provide tolerable limits on 
error. 
Ecological Risks: 
The decision to evaluate 
remedial action alternatives 
protective of ecological 
receptors in a FS a yes/no 
decision.  EPA guidance and 
professional judgment 
provide tolerable limits on 
error. 

Characterization: 
When results from Phase I and 
II sampling events exceeded 
comparison criteria, additional 
samples were collected in a 
phased approach until sample 
results were below criteria. 
Step-out intervals were 
sampled for soil about every 20 
feet.  Step-out intervals for 
groundwater sampling were 
based on professional 
judgment of site-specific 
hydrogeologic conditions. Soil 
gas samples were collected in 
areas to assess the presence 
of VOCs in soil gas in two 
areas within IA F1 where VOC 
contamination was identified in 
previous soil and groundwater 
investigations. 
The degree to which sampling 
objectives were met was 
reviewed after each sampling 
round (data gaps analysis); an 
iterative phased approach, 
including interim regulatory 
agency review, was conducted 
to facilitate project schedule 
needs. 
Human Health Risks: 
Soil, sediment, soil gas, and 
groundwater samples were 
collected at appropriate 
locations and depths to meet 
the objectives of the HHRA. 
Ecological Risks: 
Soil, sediment, and soil gas 
samples were collected at 
appropriate locations and 
depths to meet the objectives 
of the SLERA and Step 3a risk 
refinement. 
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1.  State the Problem 2.  Identify the Decisions 3.  Identify Inputs to the 
Decisions 

4.  Define  
Study Boundaries 

5  Develop  
Decision Rules 

6.  Specify  
Tolerable Limits on Error 

7.  Optimize  
Sampling Design 

Site History and Conceptual Site Model (Continued): 
Beginning in 1857, IA F1 was used for munitions storage 
and productions operations.  Facilities for loading gun 
cotton were added in the 1890s, and by 1916, loading of 
Explosive D (ammonium picrate) was in full operation.  
The area was upgraded to a NAD in 1936.  In 1973, 
ordnance production activities in the Concord Annex 
ended.  Many key production buildings, magazines, and 
warehouses were subsequently used to store inert 
materials and ordnance-related supplies.   
Historical munitions activities at IA F1 created concern for 
the presence of MEC at Mare Island.  Beginning in 1999, 
an investigation was conducted to locate and remove 
MEC (Weston 2002). 
Potential chemicals at the site include metals, volatile 
organic compounds (VOC), semivolatile organic 
compounds (SVOC), polychlorinated biphenyls (PCB), 
total petroleum hydrocarbons (TPH), and explosives.  The 
primary source of metals and explosives contamination is 
ordnance production and storage operations in the area.  
The primary source of the VOC and TPH in soil and 
groundwater is releases from equipment and vehicles 
used at the site.  The primary sources of SVOCs are 
asphalt and motor oil.  The primary source of PCB in soils 
is leaks from transformers at the site.   
Reuse: 
The future land use of IA F1 is proposed for mixed 
industrial and regional park reuse.  The tidal wetland 
portion will be an open space conservation area intended 
to be a protected habitat area (City of Vallejo 2008).  For 
the purposes of this report, the proposed reuse for IA F1 
is defined as an industrial reuse. 

(see above) (see above) Ecological Risks: 
The SLERA and Step 3a risk 
refinement study boundaries will be 
defined by habitat rather than strictly 
future reuse, and the entire site will 
be evaluated.  The SLERA and Step 
3a risk refinement assumed the 
entire site provides habitat similar to 
open space in the future.  The 
SLERA and Step 3a risk refinement 
will evaluate risks from chemicals in 
soil from 0 to 2 feet bgs in the 
upland (Subareas 1 through 5 and 
7) and wetland habitats (Subarea 6) 
and 0 to 6 feet bgs in the upland 
habitat as well as soil gas.   
Characterization: 
The temporal boundaries of the data 
set extend from the beginning of 
Navy activities to the date of the 
most recent collection of field data.  
Data were collected from 1983 to 
2009. 
HHRA/SLERA and Step 3a risk 
refinement: 
The temporal boundaries of the risk 
assessment extend from the 
beginning of Navy activities to an 
undetermined future time (based on 
anticipated future development for 
industrial use). 

Ecological Risks: 
A weight-of-evidence approach 
will be used to characterize the 
level of risk that COPECs may 
pose to ecological receptors.  If 
at least one COPEC has a 
complete exposure pathway and 
is present at concentrations 
exceeding screening level criteria 
for at least one receptor, then 
potential unacceptable ecological 
risk may exist at IA F1.  If 
COPECs do not have complete 
exposure pathways and 
acceptable level of contamination 
for all of the receptors, then 
ecological risk at IA F1 is 
considered to be acceptable.   
Results of the risk 
characterization will be used to 
determine if a FS is necessary.  
If ecological risk at IA F1 is 
potentially unacceptable, then a 
FS is warranted.  If ecological 
risk at IA F1 is negligible, then no 
further evaluation is necessary.   
Action Levels: 
Weight-of-evidence for risk 
characterization is based on the 
following variables: 
 Exposure pathways 
 Concentrations and 

distribution of COPECs 
 Hazard quotient of 1.0 
 Food chain modeling results 
 Inhalation modeling results 
 Toxicological literature 
 Comparison with ambient 

concentrations 

(see above) (see above) 

Notes: 
bgs Below ground surface  HHRA Human health risk assessment 
COPEC Chemical of potential ecological concern  IA F1 Investigation Area F1 
DQO Data quality objective  IR Installation Restoration 
EPA U.S. Environmental Protection Agency  MEC Munitions and explosives of concern  
ft2 Square feet  NAD Naval Ammunition Depot  
FS Feasibility study  SLERA Screening-level ecological risk assessment 
HHRA Human health risk assessment  Weston Weston Solutions, Inc. 

References: 
City of Vallejo.  2008.  “Mare Island Specific Plan.”  Adopted March 1999; amended and stated December 2005; amended July 2007; and amended June 2008. 
EPA.  2000a.  “Data Quality Objectives Process for Hazardous Waste Site Investigations.”  EPA QA/G-4HW.  EPA/600/R-00/007.  January. 
EPA.  2000b.  “Guidance for the Data Quality Objectives Process.”  EPA QA/G-4.  EPA/600/R-96/055.  August. 
Weston.  2002.  “Unexploded Ordnance Intrusive Investigation, Mare Island, Vallejo, California.”  Final Summary Report.  August.
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TABLE 1-6:  SUMMARY OF COMPARISON CRITERIA FOR NATURE AND EXTENT EVALUATION 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Sample Matrix Comparison Criteria Source 

Soil and 
Sediment 

Organic Constituents 

Most conservative value between EPA industriala RSL, 2004 Cal-
modified industrial PRG, or modified OEHHA CHHSLb 

EPA 2010; DTSC 2009a 

TPH-mr:  2,500 mg/kg; TPH-dr:  500 mg/kg; TPH-gr:  500 mg/kg Water Board 2008 

Inorganic Constituents: 

Most conservative value between EPA industriala RSL, 2004 Cal-
modified industrial PRG, or modified OEHHA CHHSLb 

EPA 2010; DTSC 2009a 

Ambient metals concentrations in soils (95th percentile)  Tetra Tech 2002a 

Groundwater Organic Constituents  

 The more conservative of either the specific EPA NAWQC or the 
Water Board ESLs.  (In all cases, the Water Board ESLs were 
more conservative than NAWQCs). 

Water Board 2008; Water Board 2011b 

 Greater than 300 feet from Mare Island Strait: TPH-gr, TPH-dr, 
and TPH mr:  5 mg/L 

Water Board 2008 

 Less than 300 feet from Mare Island Strait: TPH-gr: 0.443 mg/L;  
TPH-dr, and TPH mr:  0.64 mg/L 

Montgomery Watson 1999; Water Board 2003; 
Water Board 1999 

 Inorganic Constituents  
 Ambient metals concentrations (95th percentile) in groundwater.  

If the ambient value was exceeded, the smaller of the freshwater 
and saltwater NAWQC aquatic life protection continuous 
concentrations (4-day average) criteria for protection of aquatic 
resources was considered. 

Tetra Tech 2002a; Water Board 2008; Water 
Board 2011b 



TABLE 1-6:  SUMMARY OF COMPARISON CRITERIA FOR NATURE AND EXTENT EVALUATION (CONTINUED) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 
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Sample Matrix Comparison Criteria Source 
Soil Gas Organic Constituents 

EPA industrial RSL for ambient air EPA 2010 

Notes: 

a The selection of industrial RSLs as comparison criteria was based on the proposed future land use at IA F1, discussed in Section 1.0. 
b The modified OEHHA CHHSL is the sum of the ambient concentration of lead in soil (25.6 mg/kg) plus the OEHHA industrial soil CHHSL for lead (320 mg/kg) (DTSC 

2009b), which equals a modified OEHHA industrial CHHSL of 345.6 mg/kg. 

bgs Below ground surface 
Cal-Modified California-modified 
CHHSL California Human Health Screening Levels 
DTSC California Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
mg/kg Milligrams per kilogram  
mg/L Milligrams per liter 
NOAA  National Oceanic and Atmospheric Administration  

OEHHA   Office of Environmental Health Hazard Assessment 
PRG  Preliminary remediation goal 
RSL  Regional screening level 
Tetra Tech Tetra Tech EM Inc. 
TPH  Total petroleum hydrocarbons 
TPH-dr/mr Total petroleum hydrocarbons-diesel range and motor oil range 
TPH-gr  Total petroleum hydrocarbons-gasoline range 
Water Board San Francisco Bay Regional Water Quality Control Board

NAWQC National ambient water quality criteria 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of 
Defense Sites and Facilities.”  Office of Human and Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November.  Available on-line at: 
<http://www.epa.gov/region09/waste/sfund/prg/>. 

Tetra Tech.  2002a.  “Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, Vallejo, California.”  April 19. 
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  May. 
Water Board.  2011. Search Water Quality Goals On-Line.  http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml 
 

http://www.epa.gov/region09/waste/sfund/prg/


Table 1-7:  List of Analytes in Soil with Non-Detect Results with Detection Limits Greater than Comparison Criteria in IA F1 (0 - 10 Feet Below Ground Surface)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte 
Group Chemical

Number of Non-
Detect Results 
with Detection 
Limits Greater 

than Comparison 
Crteria

Total Number 
of Samples 
Analyzed

Detection 
Limit (mg/kg)

Comparison 
Criteria 
(mg/kg)

Subarea in Which 
Exceedances Occur Comments

Metal Arsenic 9 229 0.27 - 5.8 0.25

Mainly Subarea 4 (DL 
5.8 in 1992); 2 in 
Subarea 5 and 1 in 
Subarea 6 with DL of 
0.27)

Frequency of DL exceedance is 3.9 percent.  Samples with DL of 5.8 mg/kg 
were collected in 1992 when lower DLs were not able to be achieved. Detected 
values range from 0.61 to 67.8 mg/kg, value of DLs that exceed the comparison 
criteria are on the low end of the detection range.

Metal Cadmium 385 646 10 7.5 Subarea 1 - 5

All samples with DLs that exceed the comparison crtieria are from 1998 and 
1999.  Comparison criteria used in the draft RI report was EPA PRG of 451 
mg/kg.  Detected results at IA F1 vary from 0.08 mg/kg to 130 mg/kg, value of 
DLs that exceed the comparison criteria are on the low end of the detection 
range. 

PCB Aroclor-1254 1 298 2 0.74 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

PCB Aroclor-1260 1 318 2 0.74 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

PCB PCB-126 58 61 0.0003 - 0.0007 0.00011 Subarea 3 - Subarea 7

Congeners were collected mostly in 2006, and a few in 2003. The project 
required reporting limit (PRRL) was 0.0005 mg/kg, which was met. The 
industrial regional screening level (RSL) at that time for high-risk PCB 
congeners was 0.00074 mg/kg, which was also met by the lab. However, a RSL 
for PCB-126 has been developed and is lower - 0.00011 mg/kg.

Pesticide Aldrin 1 294 0.21 0.1 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

Pesticide Dieldrin 1 294 0.41 0.11 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

SVOC 1,4-Dichlorobenzene 1 467 18 12 Subarea 7 (location 
A228SS002) Frequency of DL exceedance is 0.2 percent.

SVOC 2,4-Dinitrotoluene 1 500 7.6 5.5 Subarea 4 (location 
UST190-B-7) Frequency of DL exceedance is 0.2 percent.

SVOC Benzo(a)anthracene 2 469 3.5 - 7.6 2.1 Subarea 4 and 7 Frequency of DL exceedance is 0.4 percent.

SVOC Benzo(a)pyrene 342 462 0.22 - 7.6 0.21 All subareas
All but 8 samples (1.7 percent) have a DL less than 1.0 mg/kg, which is 
approximately five times comparison criteria.  Detected results range from 
0.007 to 0.29 mg/kg.

SVOC Benzo(b)fluoranthene 2 462 3.5 - 7.6 2.1 Subarea 4, Subarea 7 Frequency of DL exceedance is 0.4 percent.

SVOC Benzo(k)fluoranthene 8 461 1.5 - 7.6 1.3 Mostly Subarea 4, 
Subarea 5, Subarea 7 Frequency of DL exceedance is 1.7 percent.

SVOC Dibenz(a,h)anthracene 382 461 0.22 - 7.6 0.21 All subareas All but 7 samples (1.5 percent) have a DL less than 1.0 mg/kg, which is 
approximately five times comparison criteria.

SVOC Hexachlorobenzene 25 469 1.3 - 18 1.1 Subarea 3 - Subarea 7 Frequency of DL exceedance is 5.3 percent.  All but 6 samples have a DL less 
than 4.0 mg/kg, which is approximately four times comparison criteria.
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Table 1-7:  List of Analytes in Soil with Non-Detect Results with Detection Limits Greater than Comparison Criteria in IA F1 (0 - 10 Feet Below Ground Surface)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte 
Group Chemical

Number of Non-
Detect Results 
with Detection 
Limits Greater 

than Comparison 
Crteria

Total Number 
of Samples 
Analyzed

Detection 
Limit (mg/kg)

Comparison 
Criteria 
(mg/kg)

Subarea in Which 
Exceedances Occur Comments

SVOC Indeno(1,2,3-cd)pyrene 2 462 3.5 - 7.6 2.1 Subarea 4, Subarea 7 Frequency of DL exceedance is 0.4 percent.

TPH Diesel Range Organics 1 781 520 500 Subarea 5 (location 
A017GB007) Frequency of DL exceedance is 0.1 percent.

VOC 1,1,2-Trichloroethane 1 496 6.7 5.3 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

VOC 1,2-Dichloroethane 3 497 2.9-6.7 2.2 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.

VOC Benzene 1 558 6.7 5.4 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

VOC Chloroform 3 497 2.9 - 6.7 1.5 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.
VOC Tetrachloroethene 3 497 2.9-6.7 2.6 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.

VOC Vinyl Chloride 1 497 6.7 2.2 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

Notes:

DL Detection limit SVOC Semivolatile organic compound

mg/kg Milligram per kilogram TPH Total petroleum hydrocarbon

PCB Polychlorinated biphenyl VOC Volatile organic compound

RSL Regional screening level

Final RI Report, IA F1 Page 2 of 2



 

Final RI Report, IA F1 2-1 CHAD-3213-0064-0004 

2.0  SUBAREA 1 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 1 within IA F1 
and Figure 2-1 presents sampling locations.   

2.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY 

Subarea 1 is bounded by IR04 to the north, Subarea 6 to the east, Subarea 2 to the south, and 
IA E to the west.  This subarea comprises about 7.28 acres.  Except for some landscaping, the 
entire subarea was originally paved with asphalt, much of which was removed during an 
investigation of MEC (Weston 2002); the asphalt that remains is in poor condition.  Groundwater 
flow direction in the shallow water-bearing zone at IA F1 is to the east toward Mare Island Strait 
(PRC 1997c).  

Buildings A215, A220, A221, A222, A223, and A253 are within Subarea 1 (Figure 1-3).  These 
buildings are currently vacant and locked.  Access to any of the buildings must be arranged 
through the Navy.  Buildings A215 and A222 were the only buildings in this subarea 
recommended for further investigation during a PA for ordnance sites (PRC 1995c).  Based on 
historical use and the results of previous investigations, Buildings A215 and A222 were 
investigated under this RI.  The paragraphs below briefly describe the current conditions of all 
buildings located in Subarea 1 and the previous investigations associated with the buildings.  
Section 1.2.3 of this RI report describes the previous investigations conducted within IA F1, and 
Table 1-1 summarizes the IA F1 buildings and investigations.  Building locations and associated 
sampling locations are shown on Figure 2-1, and Section 2.3.1 discusses the number and types of 
sampling conducted during previous investigations.  Data collected during previous 
investigations described below were incorporated into the HHRA conducted for Subarea 1 and 
the ERA conducted for the upland habitat; results for the risk assessments are described in 
Sections 2.3.5 and 2.3.6.  

Building A215 

Building A215, an 11,250-ft2 corrugated steel building with a concrete floor, was constructed in 
1943 and is located east of Railroad Avenue and northwest of Building A220.  Building A215 is 
surrounded by grassy, gravelly soil on the northern and eastern sides and an asphalt road and a 
gravel parking lot on the western and southern sides.  Building A215 was used to prepare and 
store major caliber projectiles for loading, steam–out-loaded projectiles, and target projectiles 
(Navy 1961).  Other activities that took place in the building included plug and adaptor 
renovation, preservation, and storage of various plugs and adapters (Navy 1961). 

A concrete loading ramp is located on the south side of Building A215, with a loading platform 
along the eastern side of the building.  A drainage trench and wood-lined sump are also present 
on the concrete loading ramp, and a large vault covered by a large metal grate also was located 
on the south side of Building A215 historically containing water, sedimentation, and piping.  
Historically, a dip tank and a projectile cavity washing system were in the southern portion of the 
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building; a 6-foot-deep sump covered by a metal grate replaced the system.  No drains or outlets 
could be seen inside the sump during 1996 field activities (PRC 1997c); however, it was noted 
that a 4-inch-diameter steel pipe protruded from the east side of the building.  This pipe was in 
line with the sump and appeared to run directly beneath the former dip tank area (PRC 1997c).   

The Navy conducted an investigation under the Navy’s UST program to locate a suspected 
UST near Building A215.  A geophysical survey was conducted, but an UST was not found 
(PRC 1991a).  

As part of the Phase II RI for IR04, grid sampling was conducted in 1993 to assess the potential 
presence of SBM in IR04 and the northern part of IA F1 (PRC 1996b).  The grid extended south 
from IR04 and included areas around Buildings A215, A220, A221, A222, and A223.  A TCRA 
was conducted in 2007 to 2008 to remove SBM in areas of IR04 and IA F1, including the area 
north of Building A215.  All observed SBM was removed within the lateral limits of the 
excavation areas, with the possible exception of limited areas along active utility lines. 

The 1995 ordnance PA recommended further investigation of Building A215 to assess drains and 
a possible sump that were most likely associated with the cleaning systems and the aboveground 
tank used inside the building.  During the ordnance PA, surface cracks and oil stains were visible 
on the concrete floors of Building A215, and a large, yellowish stain, believed to be ammonium 
picrate, was discovered in the southern portion of the building.  Soil and groundwater 
contamination may have resulted from liquid wastes in the dip tank area leaking out of the 
building.  To address these concerns, three rounds of field sampling were conducted between 
1997 and 1999 as part of the Group II/III accelerated study (PRC 1997c).  Sampling results 
showed that ammonium picrate was not detected; metals and TPH-mr were detected in soil 
samples at concentrations exceeding their comparison criteria.  VOCs, including TCE and vinyl 
chloride, were detected in grab groundwater samples at concentrations that exceeded their human 
health comparison criteria.  During the final round of sampling, no constituents exceeded 
comparison criteria in either soil or groundwater, with the exception of one location where TPH-
mr and metals were detected at concentrations that exceeded their comparison criteria and had 
not been fully delineated.  Additional investigation was conducted in 2003 (Sullivan and Tetra 
Tech 2003) to more fully delineate the detections of TPH-mr and metals in soil at Building 
A215.  Investigations in 2003 sufficiently characterized the building and surrounding area.  No 
further investigation or action is recommended for this building. 

Two pits, 1-4M1 and 1-B8, were excavated by Weston in the Building A215 area as part of 
metallic anomaly removal conducted in 1998 to 1999.  Confirmation samples were collected 
from these pits between March 1999 and February 2000.  During the initial round of 
confirmation sampling, ammonium picrate was detected in soil at Pit 1-B8; no comparison 
criterion exists for ammonium picrate.  Further excavation and confirmation sampling were 
conducted to address the ammonium picrate concern.  The constituent was not detected during 
the final round of confirmation sampling (Weston 2002). 

SSPORTS conducted a number of PCB assessment and abatement activities from 1995 to 1999.  
A PCB data gap assessment was performed in 2003 and 2006 to further evaluate the extent of 
PCB contamination at the building.  Based on the data gap sampling results, none of the results 
was detected above the proposed cleanup level and hence no further action is recommended at 
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Building A215 (Sullivan 2007). The building interior was power washed during the building 
explosive hazard decontamination in 2010 and 2011.  The 6-foot-deep sump where the dip tank 
was former located inside the building was cleaned and decontaminated and the associated drain 
line that exited the building through the side loading dock was flushed.  The concrete floor was 
jack-hammered around floor drains, the drain lines were removed and decontaminated, and the 
floor was repaired.  All pipes found attached to and near the building were examined and washed 
out.  The loading dock and associated sump and open drainage trench, as well as the nearby 
vault, were cleaned, decontaminated, and left in place.  Decontamination wash water was 
temporarily held in wastewater holding tanks and disposed of properly at the end of the 
investigation.  A 3-inch projectile was discovered, was identified as safe to transport, and was 
moved to magazine A180 on the west side of Mare Island for storage.  Results of confirmation 
sampling confirmed that decontamination was successful and no further action was 
recommended for Building A215 (NAVSURFWARCENDIV 2011).  

Building A220 

Building A220 is a 10,251-ft2 concrete building constructed in 1942 (Navy 1961).  The building 
is located on Palmer Avenue near Building A215 on the northeast side of the Concord Annex.  
Building A220 was used as an ordnance warehouse (Navy 1961) and is mostly empty, except for 
storage of some shelves and tubing.  No tanks, sumps, floor drains, or air emissions controls 
were identified.  The concrete floor has settled since 1942.  The surrounding area consists of 
asphalt and soil.  Old railroad tracks run along the west side of the building.  No known spills or 
releases have occurred inside or outside of the building.  No further action was recommended at 
this building in the PA (PRC 1995c).  

As part of the Phase II RI at adjacent site IR04, grid sampling, was conducted in the area 
surrounding Building A220 (PRC 1996b).  This grid sampling indicated TPH detections in the 
vicinity of Building A220 at concentrations greater than updated comparison criteria (Sullivan 
and Tetra Tech 2003).  An additional investigation was conducted in 2003 to further delineate 
the extent of TPH detections and to evaluate the potential presence of VOCs or SVOCs in areas 
with elevated TPH concentrations in soil at Building A220.  TPH in soil and groundwater around 
Building A220 was evaluated in the TPH technical memorandum; no further action was 
recommended for TPH in the area around Building A220 (Appendix O).  One location in the 
equipment yard west of Building A220, IR04GB222 (TPH Area 2b), was recommended for 
further investigation by the Water Board.  The area will be further investigated and discussed in 
the upcoming FS report. 

Grid sampling conducted as part of the Phase II RI for IR04 (PRC 1996b) also identified SBM in 
the area northwest of Building A220.  A TCRA was conducted in 2007 to 2008 to remove SBM 
in areas of IR04 and IA F1, including the area northwest of Building A220.  All observed SBM 
was removed within the lateral limits of the excavation areas, with the possible exception of 
limited areas along active utility lines.  No further action is recommended for SBM at IA F1. 

Building A221 

Building A221 is a 10,251-ft2 concrete building constructed in 1942 (Navy 1961).  The building 
is located on Palmer Avenue near Building A215 on the northeastern side of Concord Annex.  
Building A221 was used as an ordnance warehouse (Navy 1961) and is currently mostly empty, 
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except for some lockers and painting equipment.  The floor has settled several feet since 1942.  
No sumps, floor drains, or air emissions controls were identified.  The area around the building 
consists of asphalt and soil.  No known spills or releases have occurred inside or outside of the 
building.  No further action was recommended at this building in the Ordnance PA (PRC 1995c). 

An investigation was conducted under the Navy’s UST program to locate a suspected UST 
near Building A221.  UST A-221W was determined to have been demolished during building 
construction, and no further action was recommended (SSPORTS 1999). 

Grid sampling was conducted as part of the Phase II RI for IR04 (PRC 1996b) to assess the 
potential presence of SBM in IR04 and the northern part of IA F1.  SBM was identified in two 
areas north and west of Building A221.  A TCRA was conducted in 2007 to 2008 to remove 
SBM in areas of IR04 and IA F1, including in the areas north and west of Building A221.  All 
observed SBM was removed within the lateral limits of the excavation areas, with the possible 
exception of limited areas along active utility lines.  No further action is recommended for SBM 
at IA F1. 

Building A222 

Building A222, a 10,251-ft2 concrete building, was constructed in 1942 and is located between 
Palmer Avenue and Johnson Street.  Building A222 was used historically as an ordnance 
warehouse.  No tanks, sumps, or floor drains were associated with Building A222.  Minor 
surface cracks were present in the concrete floors inside of the building.  Tall grasses in gravelly 
soils surround the north, west, and south sides of the building; marsh grasses bound the east side.  

The IAS noted that the ground surface west of Building A222 was contaminated in the past with 
visible quantities of ammonium picrate (E & E 1983).  According to the IAS, all burning and 
flashing was conducted at the ordnance disposal area, located in IR05.  Decontamination 
included a washdown of building interiors with a hot solution of 5 percent sodium hydroxide, 10 
percent sodium sulfide, and 85 percent water, by weight.  All liquids were reportedly caught or 
routed to sanitary sewers and treated (E&E 1983).  Although the area had undergone 
decontamination procedures, three rounds of sampling were conducted between 1997 and 1999 
as part of the Group II/III accelerated study to delineate the extent of potential soil contamination 
resulting from previous activities in this area.  To address concerns of ammonium picrate 
contamination, two five-point composite surface soil samples were collected in September 1997 
near the western corner of Building A222 from areas where ammonium picrate was historically 
removed and burned (Tetra Tech 1998); both results were non-detect for ammonium picrate.  As 
a result of the non-detect results of the two composite samples, no other investigations for 
ammonium picrate ensued.  Lead, nickel, TPH-mr, and beryllium were detected at concentrations 
that exceeded their comparison criteria.  However, contamination in this area is considered to be 
fully delineated and no further sampling was proposed (Sullivan and Tetra Tech 2003).  No 
further investigation or action is recommended for this building.   

Grid sampling was conducted as part of the Phase II RI for IR04 (PRC 1996b) to assess the 
potential presence of SBM in IR04 and the northern part of IA F1.  SBM was identified in 
multiple areas north and west of Building A222.  A TCRA was conducted in 2007 to 2008 to 
remove SBM in areas of IR04 and IA F1, including in the areas north and west of Building 
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A222.  All observed SBM was removed within the lateral limits of the excavation areas, with the 
possible exception of limited areas along active utility lines.  No further action is recommended 
for SBM at IA F1. 

Building A223 

Building A223 is a 10,251-ft2 concrete building constructed in 1934 (Navy 1961).  The building 
is located along Mare Island Strait on Uhuru Drive on the northeast side of the Concord Annex.  
Building A223 was used as an ordnance warehouse (Navy 1961) and is currently used for 
storage of some heavy equipment, a diesel engine in a crate, and saws.  No tanks, sumps, floor 
drains, or air emissions controls were identified.  The surrounding area ground cover consists of 
soil.  No known spills or releases have occurred inside or outside of the building (PRC 1995c).  

Grid samples collected during investigations at adjacent site IR04 were located in the Building 
A223 Area (PRC 1996b).  Grid sampling indicated the presence of TPH detections in the 
Building A223 area; however, concentrations were below comparison criteria and no further 
sampling was conducted.  Grid sampling was also conducted to assess the potential presence of 
SBM and no SBM was observed; therefore, no action to address SBM was warranted. 

Two pits, 1-D13 and 1-E13, were excavated by Weston in the Building A223 Area as part of the 
metallic anomaly removal activities.  Confirmation soil samples were collected from these pits in 
March 1999.  No analytes were detected at concentrations that exceeded initial comparison 
criteria and, therefore, no further excavation was conducted.  However, one confirmation 
sampling location at Pit 1-E13 contains TPH-mr at a concentration that exceeded updated 
comparison criteria (Weston 2002).  Additional investigation was conducted in 2003 to further 
delineate the extent of TPH detections and to evaluate the potential presence of VOC or SVOC 
in areas with elevated TPH concentrations in soil at Building A223 (Sullivan and Tetra Tech 
2003).  TPH in soil and groundwater was evaluated in the TPH technical memorandum; no 
further action was recommended for TPH in the area around Building A223 (Appendix O).   

The crawl spaces of Building A223 and Building A224 (in Subarea 2) were surveyed in 2006 
using geophysical techniques as part of a study to evaluate whether geophysical data could be 
obtained.  The goals of the geophysical survey were to detect and characterize subsurface 
geophysical anomalies as part of the Navy’s MRP (Weston 2008).  These building were targeted 
because they were constructed along the historical IA F1 shoreline on fill material that may have 
included discarded MEC items, and it was constructed above grade on pilings with an accessible 
crawl space.  A total of 192 anomalies were detected below the crawl space areas under Building 
A223.  To mitigate the risk of explosion and fire from potential MEC items, a TCRA to excavate 
all anomalies found under Buildings A223 and A224, as well as other geophysical anomaly 
locations in IA F1, will be conducted in 2012 under the Navy’s MRP (Navy 2011).  

Building A253 

Building A253 consists of a 310-ft2 cinder block structure constructed in 1943, which is 
surrounded by light vegetation, bare soil, and cracked asphalt.  Building A253 is located south of 
Building A222 and was used as an electrical substation.  A subsurface concrete vault associated 
with the substation is located approximately 35 feet southeast of the building and is accessible by 
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a manhole (Sullivan and Tetra Tech 2004).  The building was recommended for physical or 
administrative closure.  No further action is recommended for Building A253 under CERCLA.   

SSPORTS conducted a PCB assessment survey at Building A253 in 1996 (SSPORTS 1997).  A 
PCB data gap assessment was performed in 2003 and 2006 to further evaluate the extent of PCB 
contamination at the building.  Based on the data gap sampling results, abatement and 
verification were recommended (Sullivan 2007).  PCB-contamination concerns associated with 
Building A253 are being addressed under the PCB program. 

Subarea 1 Summary 

Soil and groundwater data associated with Subarea 1 buildings were evaluated in the HHRA for 
Subarea 1 and the ERA for the upland habitat, as described in Sections 2.3.5 and 2.3.6.  The risk 
assessment results indicate that no unacceptable risks are associated with Subarea 1 buildings, 
and Subarea 1 is recommended for no further action under CERCLA in this RI. 

2.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Group II/III accelerated study (PRC 1997c), the Phase II OU1 RI (PRC 1995d), 
the draft Phase II OU3 RI (PRC 1996b), the Mare Island basewide groundwater monitoring 
program (PRC 1995e), and the MEC intrusive investigation (Weston 2002) were evaluated to 
decide whether additional samples should be collected from Subarea 1.  Based on the evaluation, 
the revised draft final SAP for IA F1 (Sullivan and Tetra Tech 2003) proposed that additional 
sampling be conducted in Subarea 1, as follows: 

• To delineate the extents of metals and TPH in soil near Building A215 and in the 
former parking lot west of Building A220. 

• To evaluate the potential presence of VOCs and SVOCs in soil at former pits 
excavated near Buildings A220 and A223. 

• To delineate the extents of VOCs and SVOCs in soil near Building A215 

• To evaluate the potential presence of VOCs in groundwater near Building A215 

The results of the previous sampling events conducted at Subarea 1 are presented in Section 2.3. 

2.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 2.3.1), physical and chemical characterizations 
(Sections 2.3.2 and 2.3.3), results of the fate and transport analysis (Section 2.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 2.3.5 and 2.3.6) conducted at 
Subarea 1.   

2.3.1  Field Activities Summary  

Figure 2-1 shows the sampling locations for Subarea 1.  The following data were collected from 
these sampling locations.   
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• Between November 1993 and October 1994, 126 soil samples were collected at 
depths between 0.25 and 13 feet bgs from 94 sampling locations within Subarea 1 
during the Phase II RI for IR04 (PRC 1996b).  These samples were collected as part 
of the grid sampling around Buildings A215, A220, A221, A222, and A223 to assess 
the potential presence of SBM at IR04. 

• Between September 1997 and April 1999, 70 soil samples were collected at depths 
between 0 and 14 feet bgs from 21 sampling locations within Subarea 1 during the 
Group II/III accelerated study (PRC 1997c).  Additionally, 29 grab groundwater 
samples were collected from 25 sampling locations, and 22 soil samples (at depths 
between 2 and 16.5 feet bgs) and three water samples were collected from three 
borings that were developed into monitoring wells (A215W01, A215W02, and 
A215W03).  These additional samples were collected to address TPH and metals 
detected in soil samples collected near Buildings A215, A220, A221, A222, and 
A223 during the Phase II RI sampling for IR04 and to address potential picric acid in 
soil near Building A222. 

• In March 1998, one soil sample was collected at a depth of 8 feet bgs from location 
SPR-A221WSSP801 and one grab groundwater sample was collected from location 
SPR-A221WWS006601 within Subarea 1.  These samples were collected to evaluate 
the potential presence of TPH and benzene, toluene, ethylbenzene, and xylenes 
(BTEX) in soil after the excavation of a 2.5-inch steel pipe (SSPORTS 1999). 

• Between March 1999 and March 2000, 38 soil samples were collected at depths 
between 1 and 7.5 feet bgs from four pits within Subarea 1 during the MEC intrusive 
investigation (Weston 2002).  These samples were collected to address ammonium 
picrate that was detected in soil at one of the four pits and to confirm that further 
excavation was not required.  

• Between June 1999 and January 2000, 10 groundwater samples were collected from 
three existing monitoring wells (A215W01, A215W02, and A215W03) within Subarea 
1 under the basewide groundwater monitoring program (PRC 1995e). 

• In August 2003, 39 soil samples were collected from 15 sampling locations within 
Subarea 1 at depths between 0 and 11.5 feet bgs (Sullivan and Tetra Tech 2003).  
Additionally, one grab groundwater sample was collected from boring A215GB016, 
and three groundwater samples were collected from three existing monitoring wells 
(A215W01, A215W02, and A215W03).  These samples were collected (1) to delineate 
the extents of TPH and metals in soil near Buildings A215, A222, and A223; (2) to 
evaluate the potential presence of VOCs or SVOCs in soil associated with elevated 
TPH concentrations near Building A220; (3) and to evaluate the potential presence of 
VOCs in groundwater near Building A215 (Sullivan and Tetra Tech 2003). 

2.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 1. 
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2.3.2.1  Geology 

The geology encountered in Subarea 1 is consistent with the general geology for IA F1 discussed 
in Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  
Appendix E presents the lithologic logs. 

2.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, the general direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 1.  The elevation of groundwater in monitoring wells and soil borings was 
between 1.5 and 7 feet above msl. 

2.3.2.3  Ecology 

Subarea 1 is within the upland habitat of IA F1 (Figure 1-5), which is maintained as an industrial 
area.  Subarea 1 consists of developed area, grassland depressions, non-native grassland, and 
ruderal vegetation.  Section 1.2.4.4 describes the flora and fauna in the upland habitat at IA F1, 
and Figure 1-5 shows the habitat types.   

2.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil and groundwater 
samples collected in Subarea 1.  Only chemicals detected at concentrations above comparison 
criteria or chemicals detected with no available criteria are discussed.  Chemicals detected at 
concentrations below comparison criteria are not discussed because they are not expected to 
pose a significant risk to human health or the environment.  However, the HHRA and the 
SLERA and Step 3a risk refinement (summarized in Sections 2.3.5 and 2.3.6) considered all 
detected chemicals, regardless of whether they exceeded comparison criteria.  Table 2-1 
summarizes the laboratory analysis for samples collected in Subarea 1.  Tables 2-2, 2-3, and 
2-4 summarize soil, groundwater, and grab groundwater results for Subarea 1.  Appendix G 
presents the complete analytical results for IA F1. 

2.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 1.  

Inorganic Compounds in Soil 

Lead was the only inorganic compound detected in soil at concentrations exceeding comparison 
criteria in Subarea 1 (Table 2-2).  The table below lists the locations where lead was detected at 
concentrations exceeding the comparison criterion.   
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Analyte Location ID Date Sample Depth 
(feet bgs) 

Concentration 
(mg/kg) 

Comparison Criterion  
(mg/kg) 

Lead A222GB003 09/22/97 8.0 to 9.0 401 345.6 
Lead IR04GB005(J12) 11/10/93 7.5 to 8.0 401 345.6 
Lead IR04GB194 (C21) 01/27/94 6.5 to 7.0 690 345.6 
Lead IR04GB205(C20) 03/09/94 5.75 to 6.25 357 345.6 

Notes: 

bgs Below ground surface 
ID Identification 
mg/kg Milligrams per kilogram 

Organic Compounds in Soil 

The SVOC benzo(a)pyrene and TPH were detected at concentrations exceeding the comparison 
criteria (Table 2-2).  The paragraphs below discuss the frequency of detection and distribution of 
these analytes in soil within Subarea 1. 

Semivolatile Organic Compounds 

Benzo(a)pyrene was the only SVOC detected at a concentration exceeding its comparison 
criterion.  Benzo(a)pyrene was detected in one sample collected from boring 208UX4062 at a 
depth of 4 feet bgs at a concentration of 0.25 J mg/kg, exceeding the comparison criterion of 0.21 
mg/kg.  The location of the result exceeding the comparison criterion is noted on Figures 2-3 
through 2-5. 

Petroleum Indicators in Soil 

TPH-dr, TPH-mr, and TPH-gr were detected at concentrations above comparison criteria in soil 
at Subarea 1.  Figures 2-2 through 2-5 show the distribution of TPH in soil at Subarea 1.  The 
table below lists the locations where these analytes were detected at concentrations above the 
comparison criteria. 
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Location ID Date 
Sample Depth 

(feet bgs) 
Concentration 

(mg/kg) 

Comparison  
Criterion 
(mg/kg) a 

TPH-dr in Soil     
A220GB004 08/08/03 0.5 to 1.0 650 500 
A220GB009 08/06/03 3.0 to 3.5 790 500 
A220GB009 08/06/03 5.0 to 5.5 1,200 500 
A220GB009 08/06/03 7.0 to 7.5 1,800 500 
A220GB009 08/06/03 9.0 to 9.5 1,200 500 

IR04GB189(H21) 03/09/94 3.0 to 3.5 2,100 500 
IR04GB189(H21) 03/09/94 4.5 to 5.0 2,300 500 

IR04GB197(AA21) 03/09/94 7.0 to 7.5 1,700 J 500 
IR04GB200(L20) 02/23/94 1.5 to 2.0 5,300 J 500 
IR04GB222(M18) 02/23/94 1.0 to 1.5 8,800 J 500 
IR04GB234(L17) 02/23/94 0.25 to 0.75 3,700 J 500 

IR04GB326 05/26/98 3.0 to 3.5 1,000 Y 500 
SPR-A221WSSP801 03/18/98 8.0 to 8.5 540 500 

TPH-gr in Soil     
IR04GB189(H21) 03/09/94 3.0 to 3.5 808 500 
IR04GB200(L20) 02/23/94 1.5 to 2.0 719 500 
IR04GB222(M18) 02/23/94 1.0 to 1.5 2,000 500 
IR04GB234(L17) 02/23/94 0.25 to 0.75 778 500 

TPH-mr in Soil     
A220GB004 08/08/03 0.5 to 1.0 5,300 2,500 
IR04GB321 05/22/98 0.5 to 1.0 5,100 Y 2,500 
IR04GB321 05/22/98 1.5 to 2.0 8,400 Y 2,500 
IR04GB323 05/22/98 0.5 to 1.0 2,700 Y 2,500 

Notes: 

a TPH criteria are gross contamination ceiling level for soil in industrial areas where groundwater is not a current or potential 
source of drinking water (Water Board 2008).  See Section 1.4.4.1 for details. 

bgs Below ground surface 
ESL Environmental screening level 
J Estimated 
ID Identification 
mg/kg Milligrams per kilogram 
TPH-gr Total petroleum hydrocarbons-gasoline range 
TPH-dr Total petroleum hydrocarbons-diesel range 
TPH-mr Total petroleum hydrocarbons-motor oil range 
Y Chromatogram indicates the presence of petroleum fuel 

2.3.3.2  Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 1.   
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Inorganic Compounds in Groundwater 

Arsenic was the only inorganic compound detected at concentrations that exceeded comparison 
criteria in groundwater at Subarea 1 (Table 2-3).  Arsenic was detected above its comparison 
criterion (78 µg/L) in one groundwater sample collected from well A215W01, at a concentration 
of 112 µg/L.  It was also detected above the NAWQC aquatic life protection criterion of 36 
µg/L. 

Organic Compounds in Groundwater 

No VOCs, or SVOCs, were detected above the comparison criteria in groundwater (Tables 2-3 
and 2-4).  Five explosive compounds were inconsistently detected at low concentrations in 
groundwater, but there are no comparison criteria.   

Petroleum Indicators in Groundwater 

TPH-dr was detected at a concentration (7.1 mg/L) above its Tier 2 SL of 5 mg/L in one of 16 
grab groundwater samples (SPR-A221WWS006601) at Subarea 1 (Table 2-4).  TPH-dr was 
analyzed in all three monitoring wells in Subarea 1 and was either not detected (A215W02 and 
A215W03) or was detected at a concentration below the Tier 2 SL (A215W01). 

2.3.3.3  Summary of Soil and Groundwater Sample Results 

Soil Sample Results 

Benzo(a)pyrene and TPH were detected in soil at concentrations above the comparison criteria.  
Benzo(a)pyrene was detected in four of 50 samples.  One sample with a concentration of 0.25 J 
mg/kg exceeded the comparison criterion of 0.21 mg/kg by only 0.04 mg/kg. 

TPH was the only organic constituent detected in more than three soil samples at 
concentrations above comparison criteria (Figures 2-3 through 2-5).  TPH-gr, TPH-dr, and 
TPH-mr were detected in soil at concentrations exceeding Tier 2 SLs developed for IA F1 at 
six TPH areas within Subarea 1:  TPH Areas 1, 2a, 2b, 2c, 10, and 12 (Figures 2-2 through 
2-4).  The most likely sources of TPH in soil at Subarea 1 are (1) incidental leaks or spills from 
heavy equipment used during ordnance production and storage (TPH Areas 2a, 2b, and 2c), 
(2) residual contamination associated with removed UST A-221W and associated piping (TPH 
Area 12); (3) residual contamination from an unknown source (TPH Areas 1 and 10).  TPH 
contamination in TPH Areas 2a, 2b, and 2c is generally confined to the surface and likely 
resulted from minor spills from equipment stored in the equipment yard and along the road when 
the base was in operation.  Soils containing elevated levels of TPH near TPH Areas 1 and 10 
were removed during the intrusive investigation for UXO (Weston 2002), and the results 
detected above the Tier 2 SLs represent residual contamination.  

Given the limited extent of residual TPH above Tier 2 SLs in soils, a technical evaluation was 
conducted to evaluate whether these TPH areas meet the closure criteria for low-risk fuel sites 
(Appendix O).  The technical evaluation concluded that no further action is required for five of 
the six TPH areas (TPH Areas 1, 2a, 2c, 10, and 12) because (1) industrial operations that may 
have contributed to TPH releases at each TPH Area ceased prior to 1996 and sources of TPH 
contamination have been removed; (2) each TPH Area has been adequately characterized 
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laterally and vertically and residual TPH contamination is limited primarily to soil; (3) little or 
no groundwater impact exists; (4) surface soil to surface water and groundwater to surface water 
migration pathways do not exist; and (5) no additional human health risks or (6) ecological risks 
have been identified for surrogate chemicals associated with the residual TPH contamination.  
Details of the evaluation for each TPH area are provided in Appendix O.  The regulatory 
agencies concurred with the Navy’s recommendations for no further action at these five TPH 
areas within Subarea 1.  

Further investigation or remedial action is recommended for TPH Area 2b because the sample 
result of 8,800 mg/kg of TPH-dr is not delineated by other samples vertically or laterally 
within less than 100 feet.  Additionally, there are no downgradient groundwater samples 
available to characterize the impacts on groundwater from TPH-dr at that location.  TPH Area 
2b will be further investigated and discussed in the upcoming FS report. 

Groundwater Sample Results 

Arsenic was detected in only one groundwater sample at a concentration of 112 µg/L, above its 
comparison criterion of 78 µg/L.   

Five explosives (1,3-dinitrobenzene, 2,4-dinitrotoluene, 2-amino-4,6-dinitrotoluene, 4-amino-
2,6-dinitrotoluene, and nitrobenzene), for which no groundwater comparison criteria are 
available, were detected at low concentrations in groundwater.  1,3-Dinitrobenzene was 
detected (at a maximum concentration of 0.7 J µg/L) in the samples from monitoring wells 
A215W01 and A215W02 in 1999.  2,4-dinitrotoluene was also detected in 1999 from well 
A215W02.  2-Amino-4,6-dinitrotoluene, 4-amino-2,6-dinitrotoluene, and nitrobenzene were 
each detected once in samples from well A215W01 during the 2003 sampling event.  The 
likely source of low-level explosives in groundwater is the former projectile cavity washing 
system in the southern portion of Building A215.  The extent of explosives in groundwater is 
adequately characterized. 

TPH-dr was detected at a concentration of 7.1 mg/L, above the screening criterion of 5 mg/L, in 
a single grab groundwater sample from location SPR-A221WWS006601 (collocated with soil 
sampling location SPR-A221WSSP801) in TPH Area 12.  The groundwater sample was 
collected after the excavation supporting an investigation of UST A-221W.  The UST was not 
located, was presumed to be demolished during construction of Building A221, and no further 
action was recommended (SSPORTS 1999).  The sample was collected from under a 2.5-inch 
steel pipe, which was removed during the investigation.  All of the groundwater samples 
collected cross- and down-gradient of SPR-A221WWS006601 had concentrations of TPH-dr 
below comparison criteria, indicating that the release to groundwater is of limited extent, is 
stable, and is not migrating.  The regulatory agencies concurred with the Navy’s 
recommendation for no further action at TPH Area 12 (Appendix O).   

No VOCs or SVOCs were detected above the comparison criteria in groundwater.   
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2.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling was conducted for metals and 
chlorinated ethenes using concentrations collected from monitoring wells at IA F1 that 
consistently exceeded the ESL in groundwater (Section 1.5).  Appendix K presents the fate and 
transport evaluation. 

Arsenic and vinyl chloride were the compounds used in the fate and transporting modeling for 
Subarea 1.  Based on results from the model simulations, the predicted worst-case 
concentration for arsenic (90 µg/L) would exceed the comparison criterion concentration (78 
µg/L) at the POE (Mare Island Strait tidal wetland).  The predicted worst-case concentration 
for vinyl chloride, which does not have a comparison criterion, was 0.12 µg/L at the POE.  
Predicted concentrations of the COPCs are likely overestimated because of the conservative 
assumptions used in the modeling.  Model sensitivity analysis was performed using chemical-
specific distribution coefficients (EPA 1996c) that account for the COPC retardation due to 
sorption.  This analysis found that transport of arsenic from a source at monitoring well 
A215W01 would not cause any increase in the POE concentration of arsenic after 100 years 
caused by the transport of arsenic from a source at monitoring well A215W01, and the 
comparison criterion concentration would be exceeded only after a period of 2,500 years. 

2.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk evaluation from the HHRA 
conducted for Subarea 1.  The total and ambient risk estimates are provided in the tables below 
for comparison with the incremental risk results.  The ambient risk evaluation includes all 
inorganic chemicals that were determined to be statistically similar to ambient and were 
excluded from the incremental and total risk evaluations.  Appendix I contains the complete 
HHRA.  The HHRA methodology and approach, including receptors and exposure pathways, are 
discussed in Section 1.6 (see also Appendix I). 

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 1 × 10-6 2 × 10-6 7 × 10-6 0.02 0.02 0.09 0.2 
Hypothetical Resident 2 × 10-6 5 × 10-6 6 × 10-6 2 × 10-5 0.2 0.2 1 (<1) 2 (<1) 

The cancer risk results for the commercial/industrial worker and resident are less than or within 
the risk management range of 10-6 to 10-4 for cancer effects.  The main contributor of risk to the 
future resident was from ingestion of benzo(a)pyrene in surface soil.  The HI for both receptors 
was below the noncancer threshold of 1 and no noncancer risk drivers were identified. 
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Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 4 × 10-6 4 × 10-6 7 × 10-6 0.08 0.08 0.1 0.2 
Construction Worker 8 × 10-7 1 × 10-6 1 × 10-6 1 × 10-6 0.9 0.9 11 (11) 5 (5) 
Hypothetical Resident 6 × 10-6 1 × 10-5 1 × 10-5 3 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

If the subarea is developed in the future, subsurface soil (0 to 10 feet bgs) could become 
available to receptors through direct contact.  The cancer risk results for the 
commercial/industrial worker, construction worker, and hypothetical resident are less than or 
within the risk management range of 10-6 to 10-4 for cancer effects.  Benzo(a)pyrene in 
subsurface soil was identified as contributing most of the risk to the future 
commercial/industrial worker and future hypothetical resident.  The estimated total HIs were 
less than or equal to the threshold of 1 for noncarcinogens for all intrusive development 
exposure scenarios (future commercial/industrial worker, construction worker, and 
hypothetical resident).  The highest target organ segregated HI for the hypothetical resident 
was less than 1, thus no noncancer risk drivers were identified. 

The EPCs for lead in surface soil (86 mg/kg) and subsurface soil (68 mg/kg) do not exceed the 
modified OEHHA residential and industrial CHHSLs (105.6 and 345.6 mg/kg) for lead.  The EPC 
for lead in groundwater (0.00028 mg/L) does not exceed the conservative EPA and State of 
California regulatory action level of 0.015 mg/L.  Thus, lead was not identified as a risk driver for 
human receptors at Subarea 1. 

2.3.6  Ecological Risk Assessment Summary for the Upland Habitat (Subareas 1 
through 5 and 7) 

This section summarizes the conclusions of the SLERA and Step 3a risk refinement for the 
upland habitat as a whole.  Subarea 1 was evaluated in the SLERA and Step 3a risk refinement 
as a part of the upland habitat, which includes Subareas 1 through 5 and 7.  Ecological risk was 
not quantitatively evaluated for individual subareas.  Appendix J contains the complete 
ecological risk assessment.  The SLERA and Step 3a risk refinement methodology and approach 
are discussed in Section 1.7, and the CSM for the upland habitat, including receptors and 
exposure pathways, is discussed in Section 1.7.2.1. 

In the upland habitat, lead, zinc, and dioxin-like congeners in surface soil (based on dioxin 
toxicity equivalent [TEQ]) were identified as COECs based on the Step 3a risk refinement.  Lead 
and zinc were identified as COECs for plants, and zinc was identified as a COEC for 
invertebrates because these metals were detected at concentrations that exceeded the Eco-SSL or 
ORNL plant toxicity benchmarks and ambient metal concentrations.  Lead was identified as a 
COEC in surface soil for the western meadowlark, the representative receptor for omnivorous 
birds, and the northern harrier, the representative receptor for carnivorous birds.  Dioxin-like 
congeners (based on dioxin TEQ) were identified as a COEC for the western meadowlark.  Lead, 
zinc, and dioxin-like congeners were identified as COECs for the ornate shrew, the representative 
receptor for invertivorous upland mammals.  Dioxin-like congeners were also retained as a 
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COEC for plants and invertebrates based on the risk decision for birds and mammals.  No 
COECs were identified as posing risk to burrowing mammals in the inhalation model.   

Although risk was not evaluated on an individual subarea basis, the spatial distribution of sample 
results of the COECs was assessed for each COEC that exceeded a risk-based concentration 
within that subarea.  That risk-based concentration for each COEC was the concentration at 
which, using the high TRV, the HQ equaled 1.0 for the most sensitive vertebrate receptor.  This 
evaluation was used to identify areas of the upland habitat that may require additional evaluation 
in a FS.  The following sections discuss the spatial distribution of each COEC identified in the 
upland habitat. 

2.3.6.1  Lead 

The ecological risk assessment indicated that most of the risk posed by lead in the upland area to 
birds and mammals is associated with the disproportionately high concentrations of lead in samples 
collected in the areas around Buildings A75 in Subarea 4 and A17 in Subarea 5.  In only one 
sample in each of Subareas 1, 2, and 3 did lead concentrations exceed the concentration at which 
the HQ using the high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  
The Step 3a evaluation concluded that lead poses little to no incremental risk to the western 
meadowlark, northern harrier, or ornate shrew in the upland habitat when the samples from the 
areas around Buildings A17 and A75 are excluded.  Therefore, further evaluation of the areas 
around Building A75 in Subarea 4 and Building A17 in Subarea 5 is recommended, and these 
areas should be considered for further action.   

2.3.6.2  Zinc 

Results from only three locations in Subarea 4 and one location in Subarea 5 exceed the 
concentration at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the 
ornate shrew.  All three locations in Subarea 4 are located to the south of Building A75, and the 
location in Subarea 5 is next to Building A266.  High zinc concentrations are collocated with 
elevated lead concentrations to the south of Building A75.  Most of the risk posed by zinc in the 
upland area to birds and mammals is associated with the disproportionately high concentrations of 
zinc in samples collected in the area around Building A75 in Subarea 4.  The result from location 
A266-1 also contributes to the high estimate of ecological risk.   Location A-266 is located in a 
paved area, and the contamination in this area is likely limited to the immediate area because the 
sample was collected to obtain information about activities directly associated with Building 
A266.  Furthermore, the presence of the pavement at that location prevents exposure of 
ecological receptors to zinc in soil.   

In all areas except the area south of Building A75, zinc poses little to no incremental risk to birds 
and mammals at IA F1 in the upland habitat  Therefore, further evaluation of the area south of 
Building A75 is recommended.  

2.3.6.3  Dioxin-Like Congeners (Dioxin TEQ) 

Dioxin-like congeners were identified as a COEC for birds and mammals in the Step 3a risk 
refinement.  Only one location exhibited a result for dioxin-like congeners that poses 
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unacceptable risk to birds and mammals:  location A190-1 in Subarea 4.  Dioxin-like congeners 
are not widespread throughout the upland area, and further evaluation of dioxin-like congeners in 
the upland habitat is not recommended.   

2.3.7  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

This section discusses risk associated with COECs in Subarea 1. 

Concentrations of lead in only one sample exceed the concentration at which the HQ using the 
high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  Lead poses little to 
no incremental risk in Subarea 1 and therefore is not recommended for further evaluation in 
Subarea 1.  

There are no samples analyzed for zinc within Subarea 1 with concentrations greater than the 
concentration at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the 
ornate shrew.  Therefore, zinc poses little to no incremental risk in Subarea 1 and is not 
recommended for further evaluation in Subarea 1. 

Samples in Subarea 1 were not analyzed for dioxin-like congeners, as historical information did 
not indicate a potential for dioxin-like congeners to be present.  Therefore, although dioxin-like 
congeners were not evaluated in Subarea 1, dioxin-like congeners are not recommended for 
further evaluation in Subarea 1. 

No further evaluation of ecological risk in Subarea 1 is recommended. 

2.4  CONCLUSIONS AND RECOMMENDATIONS 

This section presents conclusions and recommendations for the soil and groundwater 
investigations at Subarea 1.  A summary of the decision recommendations for the subarea is also 
included. 

2.4.1  Soil Investigation 

Benzo(a)pyrene and TPH were detected in soil at concentrations above the comparison criteria.  
Benzo(a)pyrene was detected in only one sample, exceeding its comparison criterion by 0.04 
mg/kg.  TPH was the only constituent detected at concentrations above comparison criteria in 
more one soil sample.  Given the limited extent of residual TPH above Tier 2 SLs in soils, a 
technical evaluation was conducted to determine if TPH areas at Subarea 1 meet the closure 
criteria for low-risk fuel sites (Appendix O).  With the exception of TPH-dr at TPH Area 2b, 
which will be further investigated and discussed in the upcoming FS report, all the TPH areas 
evaluated in Subarea 1 meet the criteria for low-risk fuel sites, and no further action is 
recommended.  

The HHRA results showed that concentrations of benzo(a)pyrene in soil in Subarea 1 contribute 
to estimates of cancer risk within the risk management range for commercial/industrial workers 
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exposed to subsurface soil (0 to 10 feet bgs) and residents exposed to surface soil (0 to 2 feet 
bgs) and subsurface soil (0 to 10 feet bgs).  No other risk drivers were identified in soil. 

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
However, no COECs were identified for Subarea 1 based on assessments of their spatial 
distributions, and therefore, no further action is recommended to address ecological risk in 
Subarea 1.  With the exception of TPH-dr at TPH Area 2b, the regulatory agencies concurred 
with the Navy’s recommendation for no further action at TPH Areas 1, 2a, 2c, 10, and 12 within 
Subarea 1 (Appendix O). 

2.4.2  Groundwater Investigation 

Arsenic was detected in only one groundwater sample at a concentration above its comparison 
criterion.  No VOCs, SVOC, or TPH compounds were detected at concentrations above the 
comparison criteria in groundwater.  Fate and transport modeling of arsenic found that 
comparison criterion concentrations would not be exceeded in the 100-year timeframe.  

Five explosives, for which there are no comparison criteria, were inconsistently detected at low 
concentrations in groundwater.  No explosives were detected in groundwater at Subarea 1 during 
the two most recent rounds of groundwater sampling (August 2003 and January 2000).  The 
likely source of low-level explosives in groundwater is the former projectile cavity washing 
system in the southern portion of Building A215.  The extent of explosives in groundwater is 
adequately characterized and munitions constituents will be addressed in the planned MRP RI.   

Groundwater in Subarea 1 does not pose risk to human health or the environment and no risk 
drivers were identified for groundwater. The regulatory agencies concurred with the Navy’s 
recommendation for no further action at TPH Areas 12 (Appendix O). 

2.4.3  Decision Summary 

The investigation of Subarea 1 was conducted to resolve the following study questions identified 
in the DQOs: 

• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 1? 

• Have chemicals in soil from Subarea 1 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized?  

• Do concentrations of chemicals in soil or groundwater pose risk to human health? 

• Do concentrations of chemicals in soil or groundwater pose unacceptable risk to 
ecological receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 1? 
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Human health risk-based decisions were made for Subarea 1 using the (1) future 
commercial/industrial worker, (2) construction worker, and (3) hypothetical future resident under 
future conditions.  Ecological risk-based decisions were made using plant, invertebrate, and 
vertebrate receptors under current conditions.  Based on the decision rules established in DQOs, 
the following decisions can be made regarding Subarea 1: 

• The lateral and vertical extents of arsenic, benzo(a)pyrene, and TPH impact in soil are 
adequately characterized with the exception that TPH-dr in TPH Area 2b is not fully 
delineated.  TPH was detected sporadically across the area and appears to be from 
nonpoint sources.  

• Benzo(a)pyrene and TPH in soil have not migrated to groundwater.   Arsenic was 
detected in one groundwater sample at a concentration above comparison criterion.  
Explosives in soil may have migrated to groundwater at low concentrations in 
Subarea 1.  The extents of groundwater contamination are adequately characterized. 

• Concentrations of benzo(a)pyrene in soil at Subarea 1 contribute to cancer risk within 
the lower end of the risk management range for the commercial/industrial worker 
exposed to subsurface (0 to 10 feet bgs) soil and for residents exposed to surface soil 
(0 to 2 feet bgs) and subsurface soil (0 to 10 feet bgs).  No other constituents in soil or 
groundwater were identified as human health risk drivers at Subarea 1 based on 
federal toxicity criteria. 

• Concentrations of chemicals in soil in Subarea 1 do not pose unacceptable risks to 
ecological receptors.  The groundwater exposure pathway is incomplete for 
ecological receptors.   

• Further evaluation of chemicals in soil and groundwater in Subarea 1 is not 
recommended. 

Condensed Conclusions/Recommendations for Subarea 1 — No chemicals detected in soil or 
groundwater pose an unacceptable risk to human health in Subarea 1.  The cancer risks for each 
receptor were within or below the EPA risk management range (10-6 to 10-4) for carcinogens, and 
the noncancer hazards were equal to or below the threshold of 1 for noncarcinogens.  No COECs 
were identified as posing unacceptable risk to ecological receptors in Subarea 1.  Therefore, no 
further evaluation is recommended to address risks to human or ecological receptors within 
Subarea 1.  However, concentrations of TPH-dr in TPH Area 2b in Subarea 1 are not fully 
delineated; therefore, additional delineation and further evaluation of TPH Area 2b in a FS is 
recommended; the area will be further investigated.  
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FIGURE 2-1

SAMPLING LOCATIONS,
SUBAREA 1

IA F1 Remedial Investigation Report
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FIGURE 2-2
LEAD CONCENTRATIONS IN SOIL,
SUBAREA 1, 0 TO 10 FEET BELOW

GROUND SURFACE
IA F1 Remedial Investigation Report
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208UX4060
9.7  (2')

208UX4260
19.6  (6')

208UX4258
15.4  (6')

208UX4257
21.0  (6')

208UX4253
17.7  (3')

208UX4250
15.7  (3')

208UX4062
96.4  (4')

208UX4248
7.5 J  (3')

208UX4061
9.2 J  (2')

IR04GB245(J16)
32.5  (3.75')

IR04GB011(K16)
17.0  (3.75')

208UX4259
17.8  (6')

208UX4256
19.8  (4')

208UX4252
14.6  (2')

208UX4251
11.6  (3')

208UX4058
37.9  (2')

208UX4255
7.7 J  (4')

IR04GB235(K17)
5.9 J  (3.5')

! !

!!
!

( (

((
(

208UX4035
24.3  (1.5')

208UX4033
43.7  (2.5')

208UX4032
15.4  (2.5')

208UX4034
13.1 J  (2.5')

208UX4031
19.5 J  (2.5')
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208UX4004
41.9  (7')

208UX4003
90.8  (5')

208UX4002
29.4  (5')

IR04GB196(A21)
49.5  (6.5')

208UX4001
32.0  (5')

208UX4000
51.6  (5')
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208UX4061
ND  (2')

208UX4058
ND  (2')

208UX4002
ND  (5')

208UX4000
ND  (5')

208UX4084
ND  (5.5')

208UX4083
ND  (5.5')

208UX4082
ND  (5.5')

208UX4080
ND  (5.5')

208UX4079
ND  (5.5')

208UX4062
9.0 J  (4')

208UX4035
ND  (1.5')

208UX4034
ND  (2.5')

208UX4004
2.0 J  (7')208UX4060

0.90 J  (2')

208UX4033
2.0 J  (2.5')

IR04GB224(K18)
ND  (1')

IR04GB187(K21)
ND  (2')

IR04GB186(L21)
ND  (1')

IR04GB210(M19)
16.1  (1')

IR04GB199(M20)
ND  (1.5')

IR04GB185(M21)
ND  (1.5')

IR04GB176(J22)
ND  (2.5')

IR04GB201(K20)
ND  (1.75')

IR04GB222(M18)
1,950  (1')

A215W02
1.0 Y  (2')
ND  (4')

IR04GB306(B23)
18.4  (5')
ND  (12.5')

IR04GB307(A24)
ND  (1.5')
ND  (5.5')
ND  (8.5')

IR04GB327
ND  (0.5')
ND  (1')
ND  (3')
ND  (5')

A215GB001
ND  (1.5')
ND  (3.5')
ND  (12')
ND  (13')

208UX4001
ND  (5')

208UX4078
ND  (5.5')

208UX4077
ND  (5.5')

208UX4059
3.0 J  (2')

208UX4032
ND  (2.5')

208UX4003
72.0 Y  (5')

208UX4081
3.0 J  (5.5')

208UX4031
0.80 Y  (2.5')

IR04GB208(AA20)
ND  (11.5')

IR04GB200(L20)
719  (1.5')

IR04GB234(L17)
778  (0.25')

IR04GB193(D21)
16.7  (7.5')
ND  (9.5')

IR04GB189(H21)
808  (3')
483  (4.5')

A220GB004
ND  (0.5')
ND  (2')
ND  (4')

IR04GB324
ND  (0.5')
ND  (1')
ND  (3')
ND  (7')

IR04GB320
ND  (0.5')
ND  (1')
ND  (3')
ND  (5')

IR04GB325
ND  (0.5')
ND  (1.5')
ND  (3')
ND  (5')

IR04GB323
ND  (0.5')
ND  (1.5')
ND  (3.5')
ND  (7')

A220GB009
ND  (3')
ND  (5')
10.0 H  (7')
34.0 H  (9')

IR04GB326
ND  (0.5')
ND  (1.5')
41.0 YJ  (3')
1.2 Y  (5')

IR04GB321
1.5 Y  (0.5')
3.7 Y  (1.5')
ND  (3.5')
ND  (7.5')
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MX0008

MX0010

MX0011

MX0012

UST A215
(Site Closed)

UST A221 W
(Site Closed)

A215W01

TPH Area 2b

TPH Area 2c

TPH Area 2a

TPH Area 1

TPH Area 12
TPH Area 10

IR04GB322
ND  (0.5')
ND  (1.5')
ND  (3')
ND  (5')

A220GB002
ND  (1.5')
ND  (4')
ND  (6')

A223

A222

A215

824

A221

A220

A224

A80

40 0 40 80

Feet

2012-08-13    v:\mare island\projects\052_f1_ri\2-3_tph-gr_subarea1.mxd    TtEMI-AL    simon.cardinale

TPH-gr Concentration*

! Not Detected (ND)

! Below Industrial
Comparison Criterion
(500 mg/kg)

! Above Industrial
Comparison Criterion

¢~ Groundwater Result(s)
Available

 Location of Benzo(a)pyrene
Soil Sample Exceeding Criteria
at 4 to 4.5 ft bgs (208UX4062)

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground
Storage Tank Site

Subarea Boundary

2000 Excavation Area
MX00## - Excavation ID

2007 - 2008 TCRA
Excavation Area

Underground
Utility Line

Replaced Line
†

Line Abandoned
in Place

Removed Line
†

Approximate TPH Area boundary
where a result for TPH-gr in soil
exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in soil exceeds Tier 2 SL

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water
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208UX4260
ND  (6') 208UX4258

ND  (6')
208UX4257
ND  (6') 208UX4253

ND  (3')

208UX4250
ND  (3')

208UX4248
ND  (3')

208UX4256
ND  (4')

208UX4255
ND  (4')

208UX4252
ND  (2')

208UX4251
ND  (3')

208UX4259
0.40 J  (6')

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 2-3

TPH-gr CONCENTRATIONS IN SOIL,
SUBAREA 1, ALL DEPTHS

IA F1 Remedial Investigation Report

Storm drain lines in green.
Approximate Groundwater
Flow Direction (August 2003)

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island, Vallejo,
California.”  Final Summary Report.  August.

Notes:
*

†

bgs
H
IA
J
mg/kg
TCRA
TPH
TPH-gr
Y

Labels indicate concentration in mg/kg
and sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal,
replacement, and abandonment.
Below ground surface
Fuel range heaver than gasoline
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

0 30

Feet

†
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A223

A222

A215

A221

A220

A253

A224

A80

A271

A168

208UX4000
11 Y (5')

208UX4001
ND (5')

208UX4002
ND (5')

208UX4003
340 Y (5')
208UX4004
15 Y (7')

208UX4031
20 Y (2.5')

208UX4032
12 Y (2.5')

208UX4033
ND (2.5')

208UX4034
ND (2.5')

208UX4035
ND (1.5')

208UX4058
100 Y (2')

208UX4059
ND (2')

208UX4060
ND (2')

208UX4061
71 Y (2')

208UX4062
88 Y (4')

208UX4077
ND (5.5')

208UX4078
ND (5.5')
208UX4079
ND (5.5')

208UX4080
ND (5.5')

208UX4081
ND (5.5')

208UX4082
ND (5.5')

208UX4083
ND (5.5')

208UX4084
ND (5.5')

208UX4248
ND (3')

208UX4250
54 (3')

208UX4251
ND (3')

208UX4252
ND (2')

208UX4253
ND (3')

208UX4255
ND (4')

208UX4256
ND (4')

208UX4257
ND (6')

208UX4258
ND (6')

208UX4259
ND (6')

208UX4260
ND (6')

A215GB001
ND (1.5')
ND (3.5')
ND (12')
ND (13')

A215GB015
ND (2')

A215GB016
ND (2')

A215SS003
ND (0')

A215W02
ND (2')
ND (4')

A220GB004
650 H (0.5')
ND (2')
ND (4')

A220GB005
19 H (0.5')

A220GB007
ND (3')
ND (6')

A220GB008
ND (8')

A220GB009
790 D (3')
1,200 D (5')
1,800 D (7')
1,200 D (9')

A223GB001
ND (5')
ND (7')
170 Y (9')

A223GB002
ND (7')
270 Y (9')
33 J (11')

A223GB003
ND (7')
31 J (9')
33 J (11')

A223GB004
63 Y (7')
ND (9')
ND (11')

A223GB005
ND (1')
ND (3')
ND (6')

IR04GB176(J22)
ND (2.5')

IR04GB185(M21)
ND (1.5')

IR04GB186(L21)
ND (1')

IR04GB187(K21)
ND (2')

IR04GB189(H21)
2,100 (3')
2,300 (4.5')

IR04GB193(D21)
ND (7.5')
ND (9.5')

IR04GB197(AA21)
1,700 J (7')

IR04GB199(M20)
ND (1.5')

IR04GB200(L20)
5,300 J (1.5')

IR04GB201(K20)
ND (1.75')

IR04GB208(AA20)
ND (11.5')

IR04GB210(M19)
340 J (1')

IR04GB222(M18)
8,800 J (1')

IR04GB224(K18)
ND (1')

IR04GB234(L17)
3,700 J (0.25')

IR04GB306(B23)
ND (5')
ND (8.5')
ND (11.5')
ND (12.5')

IR04GB307(A24)
ND (1.5')
ND (5.5')
140 J (8.5')

IR04GB320
ND (0.5')
ND (1')
ND (3')
1 Y (5')

IR04GB321
ND (0.5')
ND (1.5')
ND (3.5')
ND (7.5')

IR04GB323
ND (0.5')
ND (1.5')
ND (3.5')
ND (7')

IR04GB324
79 Y (0.5')
ND (1')
ND (3')
ND (7')

IR04GB325
58 Y (0.5')
26 Y (1.5')
ND (3')
ND (5')

IR04GB326
ND (0.5')
ND (1.5')
1,000 Y (3')
11 Y (5')

IR04GB327
ND (0.5')
ND (1')
ND (3')
ND (5')

IR04GB329
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB330
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB331
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB335
ND (3')
13 YJ (6')
ND (9')

IR04GB344
ND (3')
ND (6')
ND (9')

SPR-A221WSSP801
540 (8')

A215GB004

A215W01

SPR-A221WWS006601
[Groundwater]

UST A215
(Site Closed)

UST A221 W
(Site Closed)

MX0008

MX0010

MX0011

MX0012

TPH Area 12

TPH Area 2b

TPH Area 2c

TPH Area 2a

TPH Area 1

TPH Area 10

IR04GB322
ND  (0.5')
ND  (1.5')
ND  (3')
ND  (5')

A220GB001
23 Z (0')
ND (2')
19 D (4')

A220GB002
ND (1.5')
9.3 DJ (4')
ND (6')

40 0 40 80

Feet

2012-08-13    v:\mare island\projects\052_f1_ri\2-4_tph-dr_subarea1.mxd    TtEMI-AL    simon.cardinale

Notes:
*

†

bgs
D
H
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Industrial Comparison
Criterion (500 mg/kg)

! Above Industrial
Comparison Criterion

 Location of Benzo(a)pyrene
Soil Sample Exceeding Criteria
at 4 to 4.5 ft bgs (208UX4062)

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

$# Underground Storage Tank Site

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 2-4

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 1, ALL DEPTHS

IA F1 Remedial Investigation Report

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

Approximate TPH Area boundary
where a result for TPH-dr in soil
exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in soil exceeds Tier 2 SL
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208UX4000
30.0 Y (5')

208UX4001
19.0 Y (5')

208UX4002
57.0 Y  (5')

208UX4003
970 Y (5')

208UX4004
49.0 Y  (7')

208UX4031
120 Y (2.5')

208UX4032
55.0 Y (2.5')

208UX4033
50.0 Y (2.5')

208UX4034
43.0 Y (2.5')

208UX4035
94.0 Y (1.5')

208UX4058
270 J (2')

208UX4059
15.0 J (2')

208UX4060
30.0 J (2')

208UX4061
190 J (2')

208UX4062
500 Y (4')

208UX4077
20.0 Y (5.5')

208UX4078
72.0 Y (5.5')

208UX4079
140 Y (5.5')

208UX4080
41.0 Y (5.5')

208UX4081
180 Y (5.5')

208UX4082
44.0 Y (5.5')

208UX4083
21.0 Y (5.5')

208UX4084
80.0 Y (5.5')

A215GB001
ND (1.5')
ND (12')
ND (13')

A215GB015
5.8 J (2')

A215GB016
6.1 J (2')

A215SS003
240 Y (0')

A215W02
ND (2')
ND (4')

A220GB004
5,300 M (0.5')
ND (2')
21.0 MJ (4')

A220GB005
120 M (0.5')

A220GB007
38.0 M (3')
14.0 MJ (6')

A220GB008
83.0 M (6')

A220GB009
430 M  (3')
650 M  (5')
350 M  (7')
220 M  (9')

A223GB001
7.1 J  (5')
5.9 J  (7')
680 M  (9')

A223GB002
17.0 MJ  (7')
530 M  (9')
140 M  (11')

A223GB003
95.0 MJ  (7')
120 M  (9')
120 M  (11')

A223GB004
220 M (7')
21.0 MJ (9')
35.0 J (11')

A223GB005
ND (1')
ND (3')
9.4 J (6')

IR04GB176(J22)
ND (2.5')

IR04GB185(M21)
ND (1.5')

IR04GB186(L21)
ND (1')

IR04GB187(K21)
ND (2')

IR04GB189(H21)
ND (3')
ND (4.5')

IR04GB193(D21)
ND (7.5')
ND (9.5')

IR04GB197(AA21)
ND (7')

IR04GB199(M20)
ND (1.5')

IR04GB200(L20)
ND (1.5')

IR04GB201(K20)
ND (1.75')

IR04GB208(AA20)
ND (11.5')

IR04GB210(M19)
ND (1')

IR04GB222(M18)
ND (1')

IR04GB224(K18)
ND (1')

IR04GB234(L17)
ND (0.25')

IR04GB306(B23)
ND (5')
ND (8.5')
ND (11.5')
ND (12.5')

IR04GB307(A24)
ND (1.5')
ND (5.5')
ND (8.5')

IR04GB320
59.0 Y  (0.5')
8.0 Y  (1')
ND  (3')
ND  (5')

IR04GB321
5,100 Y  (0.5')
8,400 Y  (1.5')
10.0 Y  (3.5')
16.0 Y  (7.5')

IR04GB323
2,700 Y  (0.5')
93.0 Y  (1.5')
9.5 Y  (3.5')
ND  (7')

IR04GB324
240 Y  (0.5')
28.0 Y  (1')
35.0 Y  (3')
11.0 Y  (7')

IR04GB325
150 Y  (0.5')
61.0 Y  (1.5')
220 Y  (3')
22.5 Y  (5')

IR04GB326
15.0 Y  (0.5')
6.0 Y  (1.5')
100 Y  (3')
26.0 Y  (5')

IR04GB327
480 Y  (0.5')
615 Y  (1')
170 Y  (3')
1,100 Y  (5')

IR04GB329
1,200 Y (1')
ND (3')
ND (5')
180 Y (7')

IR04GB330
8.8 Y  (1')
23.3 Y  (3')
22.0 Y  (5')
790 Y  (7')

IR04GB331
36.0 Y  (1')
ND  (3')
520 Y  (5')
130 Y  (7')

IR04GB335
ND (3')
80.0 Y (6')
25.0 Y (9')

IR04GB344
ND (3')
ND (6')
14.0 YJ (9')

A215GB004

A215W01

MX0008

MX0010

MX0011

MX0012

UST A215
(Site Closed)

UST A221 W
(Site Closed)

TPH Area 2b

TPH Area 1

TPH Area 10

TPH Area 12

TPH Area 2c

TPH Area 2a

IR04GB322
9,500 Y (0.5')
4,400 Y (1.5')
6.3 Y (3')
18 Y (3')
ND (5')

A220GB002
12 JM  (1.5')
170 M  (4')
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Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 2-5

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 1, ALL DEPTHS

IA F1 Remedial Investigation Report

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island, Vallejo,
California.”  Final Summary Report.  August.

Notes:
*

†
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J
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Labels indicate concentration in mg/kg and
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Milligrams per kilogram
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Total petroleum hydrocarbons
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Type of Analysis

TABLE 2-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Anions    0    0    8    8

Aromatic volatiles   16   13    1   30

Dissolved gases    0    0    2    2

Explosives   23   10   17   50

Low-level volatile organic compounds    7    1   14   22

Low-level volatile organic compounds (Method 8260)*    0    0    4    4

Organotins    3    1    0    4

Particle Size    2    0    0    2

Percent moisture   84   31    0  115

Pesticides   33    7    0   40

pH    6    2    0    8

Polychlorinated biphenyls   13   11    0   24

Semivolatile organic compounds   35    8    1   44

Semivolatile organic compounds (Method 8270)*    5    2    2    9

Sulfide    0    0    2    2

Total dissolved solids    0    0    8    8

Total metals  151   44    2  197

Total organic carbon    3    0    0    3

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)  106   45   20  171

Total petroleum hydrocarbons-purgeables (TPH-gr)   69   37   12  118

Volatile organic compounds   40    8    0   48

Volatile organic compounds (Method 8260)*    0    0    5    5

Waste extraction tests metals    2    0    0    2

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr
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Analyte

TABLE 2-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
10/10ALUMINUM 25,800 J 12,300 35,000  0 42,000  0   0 100,000 *  0   0A215GB016

46/174ANTIMONY 20.2 5.5 8.5  0 12  0   0 410  0   0A215SS004

10/10ARSENIC 12.4 J 6.8 36  0 44 10   0 0.25  0   0IR04GB306(B23)

10/10BARIUM 288 148 --  0 --  0   0 100,000 *  0   0A215GB016

4/10BERYLLIUM 0.78 0.58 0.9  0 1.1  0   0 190  0   0IR04GB306(B23)

14/174CADMIUM 4.4 J 3.0 5.2  0 5.6  0   0 7.5  0   0208UX4035

174/174CALCIUM 172,000 12,300 ---- ---- -- ---- --A215GB001

174/174CHROMIUM 2,150 183 140  0 160  0   0 100,000 *  0   0208UX4062

12/174COBALT 59.1 J 19.2 --  0 --  0   0 300  0   0IR04GB035(M12)

173/174COPPER 204 56.8 120  0 150  0   0 41,000  0   0A215SS004

174/174IRON 72,200 43,200 62,000  0 87,000  0   0 100,000 *  0   0A215SS003

185/185LEAD 690 40.7 59  4 59  4   4 345.6  4   4IR04GB194(C21)

10/10MAGNESIUM 16,500 7,320 ---- ---- -- ---- --A222SS001

174/174MANGANESE 5,850 J 628 1,600  0 2,400  0   0 23,000  0   0A215GB016

3/10MERCURY 0.1 0.050 2  0 10  0   0 310  0   0A215GB001

8/125MOLYBDENUM 11.4 4.7 --  0 --  0   0 5,100  0   0IR04GB240(E17)

169/174NICKEL 544 85.8 130  0 150  0   0 20,000  0   0208UX4062

174/174POTASSIUM 25,000 13,800 ---- ---- -- ---- --A215SS008

5/10SELENIUM 2.4 J 1.1 --  0 --  0   0 5,100  0   0A215GB001

9/174SILVER 3.8 J 3.1 --  0 --  0   0 5,100  0   0A222SS007

9/10SODIUM 7,740 1,810 ---- ---- -- ---- --A222SS001

2/10THALLIUM 0.171 0.15 ---- ---- -- ---- --A215GB016

165/166TIN 53.3 12.3 --  0 --  0   0 100,000 *  0   0IR04GB025(G15)

166/166TITANIUM 5,590 4,130 --  0 --  0   0 100,000 *  0   0IR04GB011(K16)

174/174VANADIUM 225 J 134 190  0 220  0   0 1,000  0   0IR04GB216(E19)

174/174ZINC 1,720 133 230  0 270  0   0 100,000 *  0   0IR04GB205(C20)

Volatile Organic Compounds (mg/kg)
13/551,2-DICHLOROETHENE (TOTAL) 0.067 0.0095 --  0 --  0   0 9,200  0   0208UX4083

3/55ACETONE 1 J 0.44 --  0 --  0   0 100,000 *  0   0208UX4079

11/83BENZENE 0.002 J 0.0010 --  0 --  0   0 5.4  0   0208UX4060, 208UX4062, 208UX4257

18/55CARBON DISULFIDE 0.045 0.0071 --  0 --  0   0 3,700  0   0208UX4257

6/83ETHYLBENZENE 0.3 0.13 --  0 --  0   0 27  0   0IR04GB189(H21)

2/83TOLUENE 0.04 J 0.035 --  0 --  0   0 45,000  0   0IR04GB307(A24)

9/55TRICHLOROETHENE 0.024 0.0053 --  0 --  0   0 14  0   0208UX4083

2/55VINYL CHLORIDE 0.002 J 0.0015 --  0 --  0   0 1.7  0   0208UX4062

6/83XYLENE (TOTAL) 0.3 0.17 --  0 --  0   0 2,700  0   0IR04GB222(M18)

Semivolatile Organic Compounds (mg/kg)
5/502-METHYLNAPHTHALENE 0.22 J 0.14 --  0 --  0   0 4,100  0   0A215W02

4/50ACENAPHTHENE 0.041 J 0.031 --  0 --  0   0 33,000  0   0208UX4003, 208UX4062

5/50ANTHRACENE 0.092 J 0.044 --  0 --  0   0 100,000 *  0   0208UX4062

5/50BENZO(A)ANTHRACENE 0.24 J 0.12 --  0 --  0   0 2.1  0   0208UX4062

4/50BENZO(A)PYRENE 0.25 J 0.11 --  1 --  1   1 0.21  1   1208UX4062
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Analyte

TABLE 2-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
7/50BENZO(B)FLUORANTHENE 0.36 J 0.11 --  0 --  0   0 2.1  0   0208UX4062

3/47BENZO(G,H,I)PERYLENE 0.2 J 0.11 --  0 --  0   0 17,000 #  0   0208UX4062

3/50BENZO(K)FLUORANTHENE 0.061 J 0.047 --  0 --  0   0 1.3  0   0208UX4000

1/50CARBAZOLE 0.024 J 0.024 --  0 --  0   0 86  0   0208UX4081

12/50CHRYSENE 0.36 J 0.11 --  0 --  0   0 13  0   0208UX4062

2/50DIBENZ(A,H)ANTHRACENE 0.061 J 0.047 --  0 --  0   0 0.21  0   0208UX4062

9/50FLUORANTHENE 0.27 J 0.098 --  0 --  0   0 22,000  0   0208UX4062

2/50FLUORENE 0.065 0.057 --  0 --  0   0 22,000  0   0A220GB004

3/50INDENO(1,2,3-CD)PYRENE 0.14 J 0.081 --  0 --  0   0 2.1  0   0208UX4062

2/50N-NITROSODIPHENYLAMINE (1) 0.15 J 0.099 --  0 --  0   0 350  0   0208UX4003

5/50NAPHTHALENE 0.097 J 0.047 --  0 --  0   0 18  0   0A215W02

7/50PHENANTHRENE 0.23 J 0.14 --  0 --  0   0 100,000 #  0   0208UX4062

4/50PHENOL 4.1 1.1 --  0 --  0   0 100,000 *  0   0IR04GB189(H21)

15/50PYRENE 0.42 J 0.10 --  0 --  0   0 17,000  0   0208UX4062

15/50TOTAL HMW PAHS 2.301 0.43 ---- ---- -- ---- --208UX4062

9/50TOTAL LMW PAHS 0.503 0.26 ---- ---- -- ---- --208UX4062

PCBs/Pesticides (mg/kg)
1/404,4'-DDD 0.025 0.025 --  0 --  0   0 7.2  0   0208UX4062

2/404,4'-DDE 0.13 0.066 --  0 --  0   0 5.1  0   0208UX4062

7/404,4'-DDT 0.2 0.033 --  0 --  0   0 7  0   0208UX4062

1/40AROCLOR-1254 0.047 0.047 --  0 --  0   0 0.74  0   0208UX4257

1/62AROCLOR-1260 0.15 J 0.15 --  0 --  0   0 0.74  0   0208UX4062

1/40DIELDRIN 0.019 0.019 --  0 --  0   0 0.11  0   0208UX4062

1/40GAMMA-BHC (LINDANE) 0.002 J 0.0020 --  0 --  0   0 2.1  0   0208UX4079

1/40GAMMA-CHLORDANE 0.006 0.0060 --  0 --  0   0 6.5  0   0208UX4062

1/40HEPTACHLOR 0.0006 0.00060 --  0 --  0   0 0.38  0   0208UX4255

1/40HEPTACHLOR EPOXIDE 0.004 J 0.0040 --  0 --  0   0 0.19  0   0208UX4062

1/40TOTAL BHC 0.002 0.0020 ---- ---- -- ---- --208UX4079

2/40TOTAL CHLORDANES 0.01 0.0053 ---- ---- -- ---- --208UX4062

7/40TOTAL DDTS 0.355 0.056 ---- ---- -- ---- --208UX4062

Total Petroleum Hydrocarbons (mg/kg)
37/140DIESEL RANGE ORGANICS 8,800 J 894 -- 13 -- 13  13 500  9   9IR04GB222(M18)

24/96GASOLINE RANGE ORGANICS 2,000 209 --  4 --  4   4 500  4   4IR04GB222(M18)

1/2JET FUEL 57 57.0 ---- ---- -- ---- --A215W02

89/138MOTOR OIL RANGE ORGANICS 8,400 Y 400 --  4 --  4   4 2,500  3   3IR04GB321

3/3UNKNOWN GASOLINE RANGE 230 Y 88.3 ---- ---- -- ---- --IR04GB306(B23)

Explosives (mg/kg)
1/33PICRIC ACID 0.3 J 0.30 --  0 --  0   0 1,200 #  0   0208UX4256

Organotins (mg/kg)
0/ 4None Detected ND ND ---- ---- -- ---- --
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Analyte

TABLE 2-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Total Organic Carbon (mg/kg)
3/3TOC 4,840 2,510 ---- ---- -- ---- --A215W02

Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Benzene hexachloride
Cal/EPA California Human Health Screening Level
Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethene
DDD

#
*
--
BHC
CHHSL

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

DDT Dichlorodiphenyltrichloroethane
DTSC Cal/EPA, Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency
ESL Environmental screening level

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.
EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

HMW High-molecular-weight
J Estimated value
LMW Low-molecular-weight
mg/kg Milligram per kilogram
ND None detected
OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

PCB Polychlorinated biphenyl
PRG Preliminary remediation goal
RSL Regional screening level

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

Tetra Tech Tetra Tech EM Inc.
TOC Total Organic Carbon
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.  April 9.
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 2-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/2ALUMINUM 87.8 J 87.8 480   0 940  1   0   087A215W01

0/2ANTIMONY ND ND 5.6   0 15  0 --   0--

2/2ARSENIC 112 57.7 78   1 110  2   1   136A215W01

2/2BARIUM 179 110 1,200   0 2,300  2 --   0--A215W01

0/2BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/2CADMIUM ND ND 16   0 82  0 --   0--

2/2CALCIUM 112,000 70,300 680,000   0 980,000  2 --   0--A215W01

2/2CHROMIUM 4.2 J 4.2 22   0 180  2 --   0--A215W01, A215W02

0/2COBALT ND ND 100   0 250  0 --   0--

0/2COPPER ND ND 33   0 200  0 --   0--

2/2IRON 42,800 21,600 140,000   0 1,100,000  2 --   0--A215W01

2/2LEAD 0.284 J 0.21 10   0 22  2 --   0--A215W02

2/2MAGNESIUM 201,000 125,000 1,500,000   0 3,100,000  2 --   0--A215W01

2/2MANGANESE 2,670 1,700 5,400   0 9,100  2 --   0--A215W01

0/2MERCURY ND ND 0.22   0 0.85  0 --   0--

2/2MOLYBDENUM 2.64 J 1.8 8.8   0 13  2 --   0--A215W02

2/2NICKEL 4.61 3.8 7.5   0 82  2   0   08.2A215W01

2/2POTASSIUM 40,100 33,300 210,000   0 300,000  2 --   0--A215W01

0/2SELENIUM ND ND 12   0 20  0 --   0--

0/2SILVER ND ND 15   0 74  0 --   0--

2/2SODIUM 1,480,000 1,010,000 7,400,000   0 21,500,000  2 --   0--A215W01

1/2THALLIUM 0.014 J 0.014 -- -- --  1 -- ----A215W02

0/2VANADIUM ND ND 140   0 300  0 --   0--

2/2ZINC 4.7 J 3.9 260   0 490  2 --   0--A215W02

Volatile Organic Compounds (µg/L)
5/121,1-DICHLOROETHENE 2 1.3 -- -- --  1 -- ----A215W02

2/21,2-DICHLOROETHENE (TOTAL) 130 65.4 -- -- --  2 -- ----A215W02

1/12CARBON DISULFIDE 0.3 J 0.30 -- -- --  1 -- ----A215W01

1/12CHLOROMETHANE 0.2 J 0.20 -- -- --  1 -- ----A215W02

 Page 1 of 4                                          Final RI Report, IA F1



Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 2-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
9/10CIS-1,2-DICHLOROETHENE 360 104 -- -- --  2   0 --590A215W02

6/10TRANS-1,2-DICHLOROETHENE 5.7 2.8 -- -- --  2   0 --590A215W02

7/12TRICHLOROETHENE 26 12.2 -- -- --  2   0 --360A215W02

10/12VINYL CHLORIDE 6 1.9 -- -- --  2   0 --780A215W02

Semivolatile Organic Compounds (µg/L)
0/ 2None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
1/4DIESEL RANGE ORGANICS 0.15 YJ 0.15 -- -- --  1   0 --5A215W01

1/4MOTOR OIL RANGE ORGANICS 0.17 MJ 0.17 -- -- --  1   0 --5A215W01

Explosives (µg/L)
2/101,3-DINITROBENZENE 0.7 J 0.50 -- -- --  2 -- ----A215W02

1/102,4-DINITROTOLUENE 3 3.0 -- -- --  1 -- ----A215W02

1/102-AMINO-4,6-DINITROTOLUENE 0.4 J 0.40 -- -- --  1 -- ----A215W01

1/104-AMINO-2,6-DINITROTOLUENE 0.3 J 0.30 -- -- --  1 -- ----A215W01

1/10NITROBENZENE 0.27 J 0.27 -- -- --  1 -- ----A215W01

Major Anions (mg/L)
8/8CHLORIDE 2,950 1,500 -- -- --  2 -- ----A215W01

1/4NITRATE (AS N) 0.07 J 0.070 -- -- --  1 -- ----A215W02

1/4NITRATE+NITRITE AS NITROGEN 0.1 J 0.10 -- -- --  1 -- ----A215W02

5/6ORTHO-PHOSPHATE (AS P) 0.27 J 0.14 -- -- --  2 -- ----A215W01, A215W02

7/8SULFATE 180 96.5 -- -- --  2 -- ----A215W02

Dissolved Gases (mg/L)
2/2METHANE 10 5.0 -- -- --  2 -- ----A215W01
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 2-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Sulfide (mg/L)
1/2SULFIDE 1.4 1.4 -- -- --  1 -- ----A215W01

Total Disolved Solids (mg/L)
8/8TDS 6,440 3,480 -- -- --  2 -- ----A215W01
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Chromatographic pattern resembles motor oil
Milligram per litermg/L

--
EPA
ESL
J
M

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.
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Source: Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.
Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

NAWQC National Ambient Water Quality Criteria
ND None detected
TDS Total dissolved solids
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons

Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml

Water Board San Francisco Bay Regional Water Quality Control Board
Y
µg/L

Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.  April 9.

c Ceiling values for gross contamination concerns (Table 5 in CH2MHill 2009) based on gross contamination ceiling levels where groundwater is not a current or potential source of
drinking water.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).
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TABLE 2-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
1/111,1-DICHLOROETHANE 2 2.0 -- -- --  1 -- ----A215GB001

4/91,2-DICHLOROETHENE (TOTAL) 13 5.0 -- -- --  3 -- ----A215GB005

3/102-BUTANONE 85 54.7 -- -- --  3 -- ----A215GB006

5/11CARBON DISULFIDE 4 J 1.6 -- -- --  4 -- ----A215GB006

2/2CIS-1,2-DICHLOROETHENE 160 80.3 -- -- --  2   0 --590A215GB001

2/12TOLUENE 0.3 J 0.30 -- -- --  2 -- ----A215GB002, A215GB003

1/2TRANS-1,2-DICHLOROETHENE 8 8.0 -- -- --  1   0 --590A215GB001

1/11TRICHLOROETHENE 120 120 -- -- --  1   0 --360A215GB001

2/11VINYL CHLORIDE 1 1.0 -- -- --  2   0 --780A215GB001, A215GB005

2/12XYLENE (TOTAL) 0.5 J 0.45 -- -- --  2 -- ----A215GB005

Semivolatile Organic Compounds (µg/L)
0/ 1None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
12/16DIESEL RANGE ORGANICS 7.1 0.83 -- -- -- 12   1 --5SPR-A221WWS006601

1/8GASOLINE RANGE ORGANICS 0.14 Y 0.14 -- -- --  1   0 --5IR04GB324

6/15MOTOR OIL RANGE ORGANICS 0.2 Y 0.14 -- -- --  6   0 --5IR04GB324, IR04GB335,

Explosives (µg/L)
0/ 2None Detected ND ND -- -- --  0 -- ----
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per liter
National Ambient Water Quality CriteriaNAWQC

--
EPA
ESL
J
mg/L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.
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Source: Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.
Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

ND None detected
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml

µg/L Microgram per liter

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.  April 9.

c Ceiling values for gross contamination concerns (Table 5 in CH2MHill 2009) based on gross contamination ceiling levels where groundwater is not a current or potential source of
drinking water.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).
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3.0  SUBAREA 2 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 2 within IA F1 
and Figure 3-1 presents sampling locations. 

3.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY 

Subarea 2 is bounded by Subarea 1 to the north, Subarea 6 to the east, Subareas 3 and 4 to the 
south, and IA E to the west.  Subarea 2 contains Buildings A69, A80, A130, A197, A224, A258, 
and A271, and former Buildings A187 and A265.  This subarea comprises about 10.06 acres.  
Except for some landscaping, the entire subarea was originally paved with asphalt, most of 
which was removed during the MEC intrusive investigation (Weston 2002).  The asphalt that 
remains is in poor condition.  Four buildings (A80, A187, A265, and A271) in this subarea were 
investigated under this RI.  Two of those buildings (A187 and A265) were demolished.  (Figure 
1-3).  These buildings are currently vacant and locked.  Access to any of the buildings must be 
arranged through the Navy.  The paragraphs below briefly describe the buildings located in 
Subarea 2, and the previous investigations associated with the buildings.  Section 1.2.3 of this RI 
report describes the previous investigations conducted within IA F1, and Table 1-1 summarizes 
the IA F1 buildings and investigations.  Building locations and associated sampling locations are 
shown on Figure 3-1, and Section 3.3.1 discusses the number and types of sampling conducted 
during previous investigations.  Data collected during previous investigations described below 
were incorporated into the HHRA conducted for Subarea 2 and the ERA conducted for the 
upland habitat; results for the risk assessments are described in Sections 3.3.5 and 3.3.6. 

Building A69 

Building A69 is a 6,700-ft2 corrugated steel building constructed in 1918.  The building is 
located on Railroad Avenue north of Building A216.  Building A69 was originally used as an 
ordnance warehouse and for miscellaneous inert storage.  No tanks, sumps, floor drains, or air 
emission controls were associated with the building.  Some minor deterioration of the concrete 
floor was noted (PRC 1995c).  The surrounding area is paved with asphalt on the south, east, and 
west sides, and the north side is soil.  No spills or releases have occurred inside or outside of the 
building.  No further action was recommended at this building in the PA (PRC 1995c). 

Building A80 

Building A80, a 7,836-ft2 building, was constructed in 1918 and is located southwest of Blake 
Avenue and southeast of Palmer Avenue.  Although this building was originally a storehouse for 
inert ammunition, it was converted into a tracer loading plant in 1936 (PRC 1997c).  Activities 
consisted of mixing tracer compounds, including barium peroxide and titanium, and loading the 
compounds into projectiles.  Tracer loading equipment in the building included a parts 
degreasing machine, an automatic auxiliary detonator thread cleaning machine with a toxic fume 
removal system, an electric fuze buffing machine, and a stationary Hoffman vacuum system with 
an explosive separators (hoppers) dust removal system (Navy 1961; PRC 1995c).  Special Boat 
Unit 11 also used this building to store engines, tires, gun mounts, jet propellers, and water 
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pumps.  Building A80 is surrounded by remnant dirt roads and empty lots with rubble and tall 
grasses.  A crawlspace beneath the building contained miscellaneous debris.  A large 1-foot-
diameter pipe exits Building A80 on the east side (PRC 1997c).   

Because of poor housekeeping practices, some of the motors stored in the building may have 
leaked small quantities of motor oil.  None of the original equipment presently remains inside the 
building except the vacuum system (Sullivan and Tetra Tech 2003). 

Concrete fire walls and sliding steel doors separate the building into four primary rooms (Rooms 
A through D – ordered from west to east).  The floor of the building is concrete and contains 
circular holes in every room.  Large black stains were visible on the floor near the western corner 
of room A; nine floor drains were present in this room.  During August 1996, the nine drains 
were investigated using a remote camera system, and four were found to be clogged with debris 
such as paint chips and dust (possibly from decommissioning operations in the building) (PRC 
1997c).  In addition, the drains were found to be connected to three main pipelines that ran 
southeast to northwest beneath the building (PRC 1997c). 

Room B contained a large black stain on the floor and wall.  Two floor drains were present in the 
center of this room.  During August 1996, the northernmost drain was found to be clogged with 
debris similar to that found in room A (PRC 1997c).  Floor drains were clogged in Rooms C and 
D.  A pipeline scoping investigation conducted throughout the building concluded that none of 
the debris present in any of the drains or pipeline was ordnance-related and that no cracks were 
present (PRC 1997c).  

The PA recommended further investigation of Building A80 to assess whether tracer compounds 
or solvent wastes were discharged to sumps or floor drains (PRC 1995c).  The holes in the 
concrete floor in the rooms may have provided a pathway for liquid wastes to exit the building 
and contaminate the soil beneath the building (PRC 1997c).  To address these concerns, three 
rounds of field sampling were conducted between 1997 and 1999 during the Group II/III 
accelerated study.  Round 1 sampling included the collection of six composite surface soil 
samples from beneath holes in the floor of the building and two residue samples from ponded 
water east of Building A80.  TPH-mr and metals (antimony and lead) were found at 
concentrations exceeding screening criteria in the surface soil.  Benzo(a)pyrene was the only 
analyte detected above the screening criterion  in the residue samples.  Round 2 sampling 
included collection of 10 composite surface soil samples.  Antimony, cadmium, lead, 
benzo(a)pyrene, and TPH-mr were detected in one or more of the composite soil samples at 
concentrations exceeding the screening criteria.  Based on the sampling results, the TPH-motor 
oil appeared to be confined to surficial detections. The concentration of benzo(a)pyrene detected 
was not high enough to warrant further investigation.   

Additional investigation was conducted in 2003 (Sullivan and Tetra Tech 2003) to more fully 
delineate the detections of metals, TPH-mr, VOCs, and SVOCs.  Twenty-three soil samples were 
collected from 0 to 7.5 feet bgs under and in the vicinity of Building A80 and analyzed for 
metals, SVOCs, VOCs, or TPH, and two groundwater samples were collected and analyzed for 
VOCs.  Investigations in 2003 sufficiently characterized the building and surrounding area.  No 
further investigation or action is recommended for this building. 
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During the building explosive hazard decontamination in 2010 and 2011, all of the process lines, 
including the ones on the roof, were removed. The vacuum dust removal system hoppers inside 
the building were opened at the top and bottom and cleaned; the hoppers were left in place.  The 
interior of the building was decontaminated by power washing, and the drain line segments were 
removed remotely as an additional precaution.  Decontamination wash water was temporarily 
held in waste water holding tanks and disposed of properly at the end of the investigation.  All 
piping was inspected, decontaminated, certified free of explosive hazards, and turned over to the 
demolition contractor for recycling.  Results of confirmation sampling confirmed that 
decontamination was successful, and no further action is recommended for Building A80 
(NAVSURFWARCENDIV 2011).  

Building A130 

Building A130 is a 19,000-ft2 brick and concrete building with a wood roof.  Building A130 is 
located north of building A258 in the ordnance production area.  The building was constructed in 
1921 and was used as an ordnance warehouse.  The area surrounding the building is paved with 
asphalt.  The inside of the building is divided into two sections.  The Navy stored equipment 
used for the naval propulsion program, as well as hydrazine, insulation, acid, shop stores, excess 
materials, tarps, gloves, and chemicals.  Materials were stored on pallets in segregated areas.  
Mare Island NSY Code 105 has stated that the building was not used to store radioactive 
materials; only new items used in association with nuclear propulsion were stored.  No known 
spills or releases are associated with the building.  No tanks, sumps, floor drains, or air emissions 
controls were associated with the building.  The PA referred the building to the NNPP for a 
radiation survey (PRC 1995c).  Building A130 was investigated under the NNPP survey in 1996, 
and no cobalt-60 radioactivity above the NNPP limit for solid material samples was detected.  
Survey results determined that no release to the environment or buildup of radioactivity within 
Building A130 had occurred (Navy 1996b).  No further action is recommended for Building 
A130. 

Former Building A187 

Building A187, a 14,724-ft2 concrete and asbestos building, was constructed in 1939 and was 
located east of Railroad Avenue and south of Palmer Avenue.  Building A187 was used as a 
loading plant for Explosive D (ammonium picrate).  This building was later used for loading 
major-caliber projectiles, renovating medium-caliber projectiles, and providing maintenance for 
projectile-charge and depth charge exteriors (PRC 1997c).  During maintenance operations, the 
equipment, floors, and walls of the building were often covered in a yellow powder (ammonium 
picrate) from the projectile loading process.  The inside of the building was scrubbed with soap 
and water each week, and the rinse water was washed down drains in the floor throughout the 
building.   

The IAS noted “major contamination” in Building A187; therefore, the building was 
decontaminated in June 1975.  These activities included vacuuming, sweeping, dismantling, and 
removing machinery and structures, as well as a washdown of building interiors (E&E 1983). 

The PA recommended further investigation of Building A187 because of the “extensive use of 
ammonium picrate in the building, as well as the painting, cleaning, and sandblasting operations 
in the building” and investigation of floor drains and sumps and associated piping (PRC 1995c).  
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Soil and groundwater contamination was suspected at the site because of compromised 
drainpipes, which were observed to be separated from the floor drains, thereby providing a 
pathway to soil beneath the building (PRC 1995b).  To address these concerns, three rounds of 
field sampling activities were conducted from 1997 through 1998 during the Group II/III 
accelerated study.  Twenty-seven soil samples and six groundwater samples were collected 
around the building.  Antimony, lead and TPH-mr were detected in soil, and VOCs and SVOCs 
were detected in groundwater at concentrations that exceeded their comparison criteria.  Further 
soil sampling was not proposed because demolition of the building was planned (PRC 1997c).   
TPH in soil and groundwater was evaluated in the TPH technical memorandum; no further action 
was recommended for TPH in the area around Building A187 (Appendix O).   

Building A187 was demolished between July 1998 and March 1999 during the MEC intrusive 
investigation because of concern relating to the former use as ammonium picrate (Explosive D) 
processing and projectile loading facilities (Weston 2002).  During disassembly and demolition, 
detailed inspections of all accessible areas were performed to identify ordnance items and 
explosive residues.  Compounds suspected to be explosive were encountered inside of the 
building walls, floors, ventilation system, and drain piping and in surrounding soil and 
groundwater.  Contaminants found included UXO, explosives, asbestos, heavy metals, and 
VOCs (Weston 2002).  Groundwater samples collected from infiltration into sumps beneath 
Building A187 was analyzed, and results showed detections of ammonium picrate, 
trinitrotoluene, and cyclotrimethylenetrinitramine (also known as royal demolition explosive 
[RDX]); ammonium picrate also was found in soil under and near the building footprint.  Soil 
comparison, remediation, and confirmation sampling were conducted after demolition efforts 
(Sullivan and Tetra Tech 2003).  The building foundation and all associated drains and sumps 
were removed; the wall on the west side remains in place, as it was determined to not be 
contaminated (Weston 2002).  The building footprint is covered with non-native grasses.  No soil 
staining was observed during a site walk on October 17, 2011. 

As part of the same investigation, seven pits were excavated within the footprint of former 
Building A187 (Weston 2002).  Confirmation samples were collected from these pits between 
March 1999 and February 2000.  During the initial round of excavation, TPH-mr was detected in 
soil at one pit at concentrations exceeding industrial comparison criteria; therefore, additional 
excavation and confirmation sampling were required.  No analytes exceeded soil comparison 
criteria during the final round of confirmation sampling at this pit (Weston 2002). 

The SAP for additional sampling recommended that one location (A187GB007) near Building 
A187 be evaluated of dense nonaqueous-phase liquids (DNAPL) based on results from grab 
groundwater samples from location A187GB007 exhibiting elevated TCE concentrations.  
Although these concentrations did not indicate DNAPL was present at this location, ribbon 
nonaqueous-phase liquid (NAPL) sampling, which uses a down-hole sampling device to provide 
detailed, depth-specific identification of NAPL in a borehole, was conducted at locations 
A187GB015 and A187GB016 as a conservative precaution to ensure that DNAPL was not 
present (Sullivan and Tetra Tech 2003).  The results of the ribbon NAPL sampling showed no 
evidence of DNAPL in groundwater near Building A187. 



 

Final RI Report, IA F1 3-5 CHAD-3213-0064-0004 

Building A197 

Building A197, constructed in 1939, is a 126-ft2, is a one-story concrete structure with a flat roof 
that is surrounded by bare soil, concrete, asphalt, and gravel (Sullivan and Tetra Tech 2004).  
Building A197 is located approximately 50 feet east of Railroad Avenue and 200 feet southeast 
of the intersection of Palmer Avenue and Railroad Avenue and was used as an electrical 
distribution center.   

SSPORTS conducted a PCB assessment survey at Building A197 in 1996 (SSPORTS 1997).  A 
PCB data gap assessment was performed in 2003 and 2006 to further evaluate the extent of PCB 
contamination at the building.  Based on the data gap sampling, none of the results was detected 
above the proposed cleanup level and hence no further action is recommended at Building A197 
(Sullivan 2007). 

Building A224 

Building A224 is a 10,251-ft2 concrete building constructed in 1943 (Navy 1961).  The floor is 
concrete and rests on concrete piles.  The building is located along Mare Island Strait on Uhuru 
Drive between Buildings A223 and A225.  The wetlands and shore are adjacent to the east side 
of the building.  The building was previously used for ocean engineering storage.  No sumps and 
drains were visible in the building.  No known spills or releases have occurred inside or outside 
the building.  Two separate building inspections were conducted by Base Realignment and 
Closure (BRAC) staff in February 1995 and by PRC staff in June 1995.  Decomposed fill 
material was present under the building; no visible contamination was observed in the 
crawlspace under the building.  No further action was recommended at this building in the PA 
(PRC 1995c).   

The crawl spaces of Buildings A223 (in Subarea 1) and A224 were surveyed in 2006 using 
geophysical techniques as part of a study to evaluate whether geophysical data could be 
obtained.  The goals of the geophysical survey were to detect and characterize subsurface 
geophysical anomalies as part of the Navy’s MRP (Weston 2008).  These buildings were 
targeted because they were constructed along the historical IA F1 shoreline on fill material that 
may have included discarded MEC items, and they were constructed above grade on pilings with 
an accessible crawl space.  A total of 144 anomalies were detected below the crawl space areas 
under Building A224.  To mitigate the risk of explosion and fire from potential MEC items, a 
TCRA to excavate all anomalies found under Buildings A223 and A224, as well as other 
geophysical anomaly locations in IA F1, will be conducted in 2012 under the Navy’s MRP 
(Navy 2011).  

Building A258 

Building A258 is a 60,000-ft2 corrugated steel building with a concrete floor.  Building A258 is 
located between Blake and Railroad Avenues.  Building A258 is located in both Subareas 2 and 
3, but is evaluated with Subarea 2.  The building was constructed in 1943 and was used as an 
ordnance warehouse.  Building A258 is bordered by asphalt roadways and parking lots on the 
northeast, northwest, and southwest sides; however, exposed soil and gravel are present on the 
southeast side of the building.  Items historically stored in the building included two single-
current, industrial electric charging panels with individual motor-generator sets; one five-circuit, 
industrial electric charging panel with a motor generator set; and a parts degreasing machine with 
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a solvent still and clean solvent tank.  A sunken concrete road is located in the middle of the 
building for truck loading.  Previous uses (storage) of Building A258 are not suspected to have 
released hazardous substances to the environment.  The building is constructed of 
uncompromised concrete and contains no cracks (PRC 1997c).  No sumps, floor drains, or air 
emissions were associated with this building.  Wastes associated with this building may have 
included solvents and oils (PRC 1995c).  Building A258 was recommended for further 
investigation in the ordnance PA because it was potentially affected by ordnance-related 
activities that occurred in the building.  After further evaluation of historical information in the 
SAP for the Group II/III accelerated study, the building was considered sufficiently characterized 
and no additional investigation was required (PRC 1997c).  

SSPORTs operated a soil treatment facility in Building A258 during 1997 in conjunction with 
University of California (UC) Davis, where a variety of treatment technologies for petroleum-
impacted soils were tested, including enhanced bioremediation through the addition of rice 
hulls.   Soil removed from UST excavations during 1997 was treated at the soil treatment facility 
(SSPORTS 1997a, 1997b, 1997c, 1998a, 1998c, 1998d).  Water Board Order 97-100 designates 
waste discharge requirements for the facility (Water Board 1997).  Weston (2000) describes the 
treatability study and compares the success of each treatment method.  Soils were treated in two 
treatment cells in Building A258, which is mounted on piles.  Berms sealed with Herculite, a 
nylon-reinforced vinyl material, were used to ensure that contamination within soil would not be 
released to the environment.  The facility no longer operates, although no record has been found 
showing the Water Board rescinded the order.  The exact date of facility closure is unknown; 
however, no record has been found of transport of petroleum-contaminated soils to the facility 
after 1997.  Water Board Order 97-100 needs to be administratively closed, and the soil 
treatment facility will be closed once a request for closure is submitted to the Water Board, and 
approval from the Water Board is received. 

As part of the 2006-2007 data gap investigation, four soil samples were collected from two 
locations (A258-1 and A258-2) in the vicinity of Building A258 (SulTech 2007a).  These 
samples were collected to evaluate whether former building activities had contaminated soils 
beneath a floor drain and a former paint booth in Building A258.  Detected concentrations of 
VOCs, SVOCs, PCBs, and TPH analytes were reported, but were below the comparison criteria.  
There were no detected results reported for explosive analytes in the vicinity of the building.  
Detected concentrations of iron and vanadium exceed their residential PRG but were reported 
below the industrial PRG and ambient Mare Island concentrations.  Detected concentrations of 
arsenic exceeded both the residential and industrial PRG but were reported below the Mare 
Island ambient comparison criteria.  No analytes of concern and no compounds detected above 
comparison criteria were identified at Building A258 (SulTech 2007a); therefore, Building A258 
is recommended for no further action.    

Former Building A265 

Building A265, a 2,735-ft2 building, was constructed in 1944 and demolished between July 1998 
and March 1999.  Building A265 was located south of former Building A187, and was connected 
to Building A187 by a covered concrete walkway.  This building was used to sift ammonium 
picrate powder for projectile loading operations in adjacent Buildings A187 and A216.  Six 
sumps containing some liquid and several floor drains were located throughout the building.  No 
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air emissions were associated with this building.  The area surrounding the building is covered 
with soil and asphalt (PRC 1995b).   

The IAS noted “major contamination” in Building A265; therefore, the building was 
decontaminated in June 1975.  These activities included vacuuming, sweeping, dismantling, and 
removing machinery and structures, as well as a washdown of building interiors (E&E 1983). 

The PA recommended that further investigation be conducted at Building A265 to assess 
whether ammonium picrate was present in the floor drains and sumps in the building.  Two 
rounds of field sampling were conducted from 1997 through 1998 during the Group II/III 
accelerated study.  Twelve subsurface soil samples, two composite surface soil samples, and 
three grab groundwater samples were collected from the vicinity of the building.  TPH-mr was 
detected in soil at a concentration only slightly in excess of its comparison criteria; no other 
constituents were detected in soil, and no constituents were detected in groundwater above 
updated comparison criteria.  Based on the Group II/III accelerated study results, no additional 
sampling was recommended at Building A265 (PRC 1997c). 

Former Building A265 was listed as having three non-leaking transformers (which were removed 
in 1990) and PCB-containing elevator equipment and was therefore investigated as part of the 
PCB program.  SSPORTS conducted a PCB assessment survey in 1995 at Building A265.  Two 
abatement activities were performed that included decontamination of the elevator shaft and 
equipment.  Building A265 and the elevator equipment and shaft were removed during 
demolition of the building.  A PCB data gap assessment was performed in 2003 and 2006 to 
further evaluate the extent of PCB contamination at the building.  Based on the data gap 
sampling results, abatement and verification were recommended (Sullivan 2007).  PCB-
contamination concerns associated with Building A265 are being addressed under the PCB 
program. 

Building A265 was demolished between July 1998 and March 1999 during the MEC intrusive 
investigation.  The demolition process involved the disassembly and removal of support systems, 
utilities, drains, sumps, and the steel and concrete elements of the buildings structures.  All 
demolition waste was disposed of properly (Weston 2002).  Asbestos abatement was conducted 
before the building was disassembled.  Detailed inspections of all accessible areas were 
performed during building disassembly to identify ordnance items and explosive residues.  No 
suspect areas were found after the demolition of Building A265; therefore, no remediation 
activities or confirmation sampling was conducted (Tetra Tech and Uribe & Associates 2001).  
An evaluation of historical data indicated there was only a single detection of TPH-mr (collected 
during the Group II/III accelerated study) at a concentration only slightly exceeding updated 
comparison criteria; therefore, no further sampling was proposed for this area (Sullivan and Tetra 
Tech 2003). The building foundation was also removed, and the current building footprint is 
covered with non-native grasses.  No soil staining was observed during a site walk by Tetra Tech 
personnel on October 17, 2011.In 2003, the Navy performed a PCB data gap assessment at the 
former location of Building A265 to assess the adequacy of previous PCB characterization and 
abatement.  The 2003 assessment recommended further evaluation of the soils within the former 
elevator shaft area (Sullivan 2007).  Two soil and two soil and concrete samples were collected 
as part of the November 2006 verification sampling event.  Analytical results for all samples 
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were below 1 ppm.  Based on the results, the former Building A265 area did not require 
additional abatement and no further action was recommended (Sullivan 2007).   

Building A271 

Building A271, a 731-ft2 vacuum system house, was constructed in 1944 and is located north of 
former Building A187.  The surrounding area is covered with concrete on the south and asphalt 
on the east.  This building was used to collect dust from ammonium picrate sifting and projectile 
loading operations in Buildings A187 and A265.  The building is composed of four rooms (1 
through 4).  A recessed edge in the floor extends from room 4 to room 1 and flows to a concrete 
drainage ditch, which runs south of the building.  Light yellow and white ammonium picrate 
stains were observed along the walls and bottom of the recessed edges in rooms 1, 2, and 4.  
Additionally, sumps, clogged catch basins, and utility vaults were associated with this building 
(PRC 1997c). 

The IAS noted “major contamination” in Building A271; therefore, the building was 
decontaminated in June 1975.  These activities included vacuuming, sweeping, dismantling, and 
removing machinery and structures, as well as a washdown of building interiors (E&E 1983). 

The PA recommended further investigation to be conducted at Building A271 to assess whether 
ammonium picrate was present in the floor drains and sumps in the building (PRC 1995c).  
Three rounds of sampling were conducted between 1997 and 1999 during the Group II/III 
accelerated study to characterize the extent of potential soil and groundwater contamination 
resulting from historical activities conducted in the vicinity of the building.  No analytes were 
detected in soil samples at concentrations exceeding comparison criteria.  Five VOCs (1,2- DCE, 
TCE, acetone, 2-butanone, and total xylenes) were detected in grab groundwater samples during 
the initial sampling round.  During the final sampling round, four VOCs (1,2-DCE, TCE, 2-
butanone, and acetone) were detected in grab groundwater; however, none of these analytes was 
detected in excess of comparison criteria.  In addition, the detection of 2-butanone and acetone 
was determined likely to be related to laboratory contamination.  Contamination at this area was 
considered fully delineated, and no further sampling was proposed (Sullivan and Tetra Tech 
2003).  

During the building explosive hazard decontamination in 2010, all internal and external piping, 
trenches, drain lines, exterior trough, sump pit, and concrete floors were decontaminated using a 
powerwasher.  The waste produced as a result of the building decontamination process was 
disposed of off site.  The sampling results confirmed that decontamination was successful 
(NAVSURFWARCENDIV 2011).  This building is proposed for demolition, but was not 
demolished as of July 2012.  No further action is recommended under CERCLA for Building 
A271. 

Building A271 was identified as a potential PCB site and will be investigated under the PCB 
program. 

Subarea 2 Summary 

Soil and groundwater data associated with Subarea 2 buildings were evaluated in the HHRA for 
Subarea 2 and the ERA for the upland habitat as described in Sections 3.3.5 and 3.3.6.  The risk 
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assessment results indicate that no unacceptable risks are associated with Subarea 2 buildings, 
and Subarea 2 is recommended for no further action under CERCLA in this RI. 

3.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Group II/III accelerated study (PRC 1997c), the Mare Island basewide 
groundwater monitoring program (PRC 1995e), and the MEC intrusive investigation 
(Weston 2002) were evaluated to determine if additional samples should be collected from 
Subarea 2.  Based on the evaluation, the revised draft final SAP for IA F1 proposed that 
additional sampling be conducted in Subarea 2, as follows (Sullivan and Tetra Tech 2003):  

• To delineate the extents of metals, VOCs, SVOCs, and TPH in soil near Building A80 

• To evaluate the potential presence of VOCs in groundwater in Building A80 

• To evaluate the potential presence of DNAPL in soil near Buildings A187 

• To delineate the extents of metals, VOCs, SVOCs, explosives, and TPH in soil and 
groundwater near Building A187 

Results from previous sampling events are included in this RI report and are discussed along 
with the 2003 sample results (Section 3.3). 

3.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 3.3.1), physical and chemical characterizations 
(Sections 3.3.2 and 3.3.3), results of the fate and transport analysis (Section 3.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 3.3.5 and 3.3.6) conducted at 
Subarea 2.  Section 3.1 summarizes the previous investigations performed in Subarea 2. 

3.3.1  Field Activities Summary 

Figure 3-1 shows the sampling locations for Subarea 2.  The following data were collected from 
these sampling locations.   

• Between November 1993 and October 1994, two soil samples were collected at depths 
between 3.5 and 16 feet bgs from two sampling locations within Subarea 2 during the 
Phase II OU 3 RI sampling for IR04 (PRC 1996b).  These samples were collected to 
assess the potential presence of SBM around Buildings A80 and A187. 

• Between September 1997 and April 1999, 107 soil samples were collected at depths 
between 0 and 14.5 feet bgs from 24 sampling locations in Subarea 2 during the 
Group II/III accelerated study (PRC 1997c).  Additionally, 24 grab groundwater 
samples were collected from 24 sampling locations, and three groundwater samples 
were collected from three monitoring wells (A187W01, A187W02, and A187W03).  
These samples were collected to address VOCs, SVOCs, and TPH detected in soil 
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samples collected near Buildings A80 and A187 during the Group II/III accelerated 
study (PRC 1997c). 

• Between March 1999 and March 2000, 50 soil samples were collected at depths 
between 1 and 7.5 feet bgs from 46 pits in Subarea 2 during confirmation sampling 
for the MEC intrusive investigation (Weston 2002).  These samples were collected to 
address ammonium picrate that was detected in soil and to confirm that further 
excavation was not required.  

• Between June 1999 and January 2000, 11 groundwater samples were collected from 
three existing monitoring wells in Subarea 2 under the basewide groundwater 
monitoring program (Tetra Tech and Uribe & Associates 2000). 

• In August 2003, 60 soil samples were collected from 21 sampling locations at depths 
between 0 and 12.5 feet bgs (Sullivan and Tetra Tech 2003).  Additionally, nine grab 
groundwater samples were collected from two sampling locations, three groundwater 
samples and three diffusion bag samples were collected from three existing 
monitoring wells, and two ribbon NAPL samples were collected from two locations.  
These samples were collected to (1) delineate the extents of metals, VOCs, SVOCs, 
and TPH in soil near Buildings A80 and A187; (2) evaluate the potential presence of 
explosives and DNAPL near Building A187; and (3) evaluate the potential presence 
and vertical distribution of VOCs in groundwater to determine if DNAPLs are present 
near Building A187. 

3.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 2. 

3.3.2.1  Geology 

The geology encountered in Subarea 2 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

3.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 2.  The elevation of groundwater in monitoring wells and soil borings was 
between 1 and 6 feet above msl. 

3.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 2 is within the upland habitat of IA F1, 
which is discussed in Section 2.3.2.3.   
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3.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil and groundwater 
samples collected in Subarea 2.  Only chemicals at concentrations above comparison criteria or 
chemicals that were detected with no available criteria are discussed.  Chemicals detected at 
concentrations below comparison criteria are not discussed because they are not expected to pose 
a significant risk to human health.  However, the HHRA and SLERA and Step 3a risk refinement 
(summarized in Sections 3.3.5 and 3.3.6) considered all detected chemicals, regardless of 
whether they exceeded comparison criteria.  Table 3-1 summarizes the laboratory analyses 
performed on samples collected in Subarea 2.  Tables 3-2, 3-3, and 3-4 summarize soil, 
groundwater, and grab groundwater results for Subarea 2.  Appendix G presents the complete 
analytical data tables for IA F1. 

3.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 2.  

Inorganic Compounds in Soil 

Cadmium and lead were the only inorganic compounds detected in soil at concentrations 
exceeding comparison criteria in Subarea 2 (Table 3-2).  The table below lists the locations 
where cadmium and lead were detected at concentrations exceeding the comparison criteria.  
Figure 3-2 shows the distribution of lead concentrations within Subarea 2.   

Analyte Location ID Date 
Sample Depth 

(feet bgs) 
Concentration 

(mg/kg) 
Comparison Criterion  

(mg/kg) 
Cadmium A080SS006 a 09/30/97 0.0 to 0.5 13.3 7.5 
Cadmium A080SS008 a 06/04/98 0.0 to 0.5 20.0 7.5 

Lead A080SS004 a 09/30/97 0.0 to 0.5 617 J 345.6 
Lead A080SS011 a 06/04/98 0.0 to 0.5 676 345.6 
Lead A080SS005 a 09/30/97 0.0 to 0.5 2,420 J 345.6 
Lead A080SS006 a 09/30/97 0.0 to 0.5 1,360 345.6 
Lead A080SS008 a 06/04/98 0.0 to 0.5 1,760 345.6 

Notes: 

a   Composite sample.  Analytical results of composite samples are not used in the risk assessments. 

bgs Below ground surface 
ID Identification 
J Estimated 
mg/kg Milligrams per kilogram 

Organic Compounds in Soil 

No VOCs or PCBs were detected in soil at concentration exceeding the comparison criteria 
(Table 3-2).  The only SVOC detected in soil above comparison criteria was benzo(a)pyrene, 
which exceeded its comparison criterion in one sample.  Benzo(a)pyrene was detected in a 
surface soil sample (0 to 0.5 feet bgs) collected at station A080SS009 at a concentration of  
0.27 mg/kg, exceeding its comparison criterion of 0.21 mg/kg. 
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Petroleum Indicators in Soil 

TPH-dr and TPH-mr were detected at concentrations above their comparison criterion in soil 
(Table 3-2).  Figure 3-2 shows the distribution of TPH-dr in soil within Subarea 2, and Figures 3-3 
and 3-4 show the distribution of TPH-dr and TPH-mr in soil.  The table below lists the locations 
where these analytes were detected at concentrations above the comparison criteria. 

Location ID Date 
Sample Depth 

(feet bgs) 
Concentration 

(mg/kg) 
Comparison Criterion  

(mg/kg) 
TPH-dr     

A187HA006 06/09/98 3.0 to 4.0 545 YJ 500 
A187GB008 08/12/03 2.0 to 2.5 920 500 
A187GB008 08/12/03 4.0 to 4.5 3,300 D 500 

TPH-mr     
A080SS006a 09/30/97 0.0 to 0.5 2,800 Y 2,500 
A187HA006 06/09/98 3.0 to 3.5 2,600 YJ 2,500 
A187GB008 08/12/03 2.0 to 2.5 6,700 2,500 
A187GB008 08/12/03 4.0 to 4.5 13,000 M 2,500 

Notes: 

a   Composite sample.  Analytical results of composite samples are not used in the risk assessments. 

bgs Below ground surface TPH-dr Total petroleum hydrocarbons-diesel range 
D Chromatographic pattern resembles diesel TPH-mr Total petroleum hydrocarbons-motor oil range 
ID Identification J Estimated value 
M Chromatographic pattern resembles motor oil Y Chromatogram indicates the presence of petroleum fuel 
mg/kg Milligrams per kilogram 

3.3.3.2  Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 2.   

Inorganic Compounds in Groundwater 

Aluminum, arsenic, molybdenum, and nickel were detected in groundwater at concentrations 
exceeding comparison criteria in Subarea 2 (Table 3-3).  The table below lists the locations 
where these analytes were detected at concentrations above the comparison criteria. 

Analyte Location ID Date 
Sample 

Type 
Concentration 

(µg/L) 
Comparison Criterion 

(µg/L) 
Aluminum A187W01 08/18/03 GW 3,470 480 
Arsenic A187W01 08/18/03 GW 101 78 

Molybdenum A187W01 08/18/03 GW 12.6 8.8 
Nickel A187W01 08/18/03 GW 16.6 J 7.5 
Nickel A187W02 08/14/03 GW 22.2 J 7.5 
Nickel A187W03 08/18/03 GW 12.6 J 7.5 

Notes: 

µg/L Micrograms per liter     ID Identification 
GW Groundwater sample collected from monitoring well J Estimated value 
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Organic Compounds in Groundwater 

No SVOCs or TPH were detected at concentrations above the comparison criteria in 
groundwater samples from Subarea 2 (Tables 3-3 and 3-4).  TCE was detected at 4,300 µg/L in 
one grab groundwater sample collected from boring A187GB007, exceeding the comparison 
criteria of 360 µg/L (Table 3-4).     

As stated in Section 3.2, the presence of DNAPLs in groundwater was investigated because 
elevated concentrations of TCE were detected in a single grab groundwater sample from location 
A187GB007.  The results of the ribbon NAPL sampling at nearby locations A187GB015 and 
A187GB016 showed no evidence of DNAPL in groundwater near Building A187; therefore, 
DNAPL is likely not present. 

Explosive Compounds in Groundwater 

The explosive compounds 2-amino-4,6-dinitrotoluene was detected in 1 of 15 groundwater 
samples and 2,4-dinitrotoluene was detected in 1 of 12 groundwater samples from well A187W02 
in Subarea 2 (Table 3-3).  In addition, 1,3-dinitrobenzene and 2,6-dinitrotoluene were each 
detected in one of two grab groundwater samples collected in Subarea 2 (Table 3-4). 

3.3.3.3  Summary of Soil and Groundwater Sample Results 

Soil Sample Results 

Cadmium exceeded the comparison criteria in two samples and lead in five samples.  No VOCs 
or PCBs were detected in soil at concentrations exceeding the comparison criteria.  
Benzo(a)pyrene and TPH were detected in soil at concentrations above the comparison criteria.  
Benzo(a)pyrene was detected in one surface soil sample at a concentration of 0.27 mg/kg, 
exceeding the comparison criterion of 0.21 mg/kg by only 0.06 mg/kg. 

TPH-dr and TPH-mr were detected at concentrations above their Tier 2 SLs in soil at three 
sampling locations from three locations in two TPH areas within Subarea 2 – TPH Areas 3 and 4 
at depths ranging from the surface to 4 feet bgs (Figures 3-3 through 3-4).  TPH-dr and TPH-mr 
concentrations exceed Tier 2 SLs in two distinct areas:  (1) southwest of Building A271 under 
the former footprint of Building A187, and (2) underneath Building A80 at the western corner 
(soil samples were collected from within the holes in the building floor).  The likely sources of 
TPH in TPH Areas 3 and 4 are presumed to be operations within Buildings A187 and machinery 
historically located inside Building A80.  

Given the limited extent of residual TPH above Tier 2 SLs in soils, a technical evaluation was 
conducted to determine if these TPH areas meet the closure criteria for low-risk fuel sites 
(Appendix O).  The technical evaluation concluded that no further action is required for these 
two TPH areas because (1) industrial operations that may have contributed to TPH releases at 
each TPH area ceased prior to 1996 and sources of TPH contamination have been removed; 
(2) each TPH Area has been adequately characterized laterally and vertically and residual TPH 
contamination is limited primarily to soil; (3) little or no groundwater impact exists; (4) surface 
soil to surface water and groundwater to surface water migration pathways do not exist; and 
(5) no additional human health risks or (6) ecological risks have been identified for surrogate 
chemicals associated with the residual TPH contamination.  Details of the evaluation for each 
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TPH area are provided in Appendix O.  The regulatory agencies concurred with the Navy’s 
recommendation for no further action at TPH Areas 3 and 4 within Subarea 2 (Appendix O).  

Groundwater Sample Results 

Aluminum, arsenic, molybdenum and nickel were the only compounds detected above the 
comparison criteria in groundwater at Subarea 2.  Aluminum, arsenic, and nickel also exceeded 
the NAWQC aquatic life protection criteria of 87 µg/L, 36 µg/L and 8.2 µg/L, respectively.  
Nickel was detected once in samples from three wells (A187W01, A187W02, and A187W03).  
Aluminum, arsenic, molybdenum each exceeded the comparison criteria only once in well 
A187W01.   

No SVOCs or TPH were detected in groundwater at concentrations above the comparison 
criteria.  One sample collected for TCE analysis exceeded the comparison criteria.  Two 
explosives (2,4-dinitrotoluene and 2-amino-4,6-dinitrotoluene), for which there are no 
comparison criteria, were detected once at monitoring well A187W02.     

3.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling for IA F1 was conducted for metals at 
concentrations collected from monitoring wells that consistently exceeded the comparison 
criteria concentrations in groundwater (Section 1.5).  Appendix K presents the fate and transport 
evaluations. 

The objectives of modeling in Subarea 2 were to (1) simulate the migration of COPCs from 
source areas to the downgradient POE (Mare Island Strait tidal wetland), (2) simulate the 
reasonable worst-case concentration of COPCs in groundwater that might be expected at the 
POE, and (3) compare simulated maximum concentrations of COPCs at the POE with the 
comparison criteria. 

Aluminum, arsenic, molybdenum, and nickel were the compounds used for the fate and transport 
modeling in Subarea 2.  Based on results from the model simulations, the worst-case 
concentration for aluminum (1,134 µg/L) was predicted to exceed the comparison criterion 
concentration (480 µg/L) at the POE (Mare Island Strait tidal wetland).  Retardation of 
aluminum in groundwater could not be evaluated because published values for the distribution 
(sorption) coefficient are not available.  However, based on predominantly above-neutral pH 
values reported for soils and groundwater (see Appendix G), aluminum is expected to 
precipitate out of solution and thus is not considered to present a significant threat to aquatic 
receptors in the Mare Island Strait. 

3.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 2.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
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methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 9 × 10-7 1 × 10-6 9 × 10-6 0.04 0.04 0.06 0.2 
Hypothetical Resident 2 × 10-6 3 × 10-6 4 × 10-6 3 × 10-5 0.5 0.5 0.6 2 (<1) 

The cancer risk result for the commercial/industrial worker is less than the risk management 
range of 10-6 to 10-4 for cancer effects.  The risk result for the hypothetical resident is within the 
risk management range.  No chemical-specific cancer risk estimates exceeded 1 × 10-6; thus, no 
risk drivers were identified for the minimal disturbance scenario using federal toxicity criteria.  The 
HI for both minimal disturbance scenario receptors was below the noncancer threshold of 1. 

Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 9 × 10-7 2 × 10-6 9 × 10-6 0.04 0.04 0.07 0.2 
Construction Worker 4 × 10-7 5 × 10-7 6 × 10-7 1 × 10-6 0.6 0.6 11 (10) 5 (5) 
Hypothetical Resident 2 × 10-6 3 × 10-6 6 × 10-6 3 × 10-5 0.5 0.5 0.7 2 (<1) 

The cancer risk results for the commercial/industrial worker and construction worker are less 
than the risk management range, while the risk results for the hypothetical resident are at the 
lower end of the risk management range of 10-6 to 10-4 for cancer effects.  No chemical-specific 
cancer risk estimates exceeded 1 × 10-6; thus, no risk drivers were identified for the intrusive 
development scenario using federal toxicity criteria.  The estimated total HIs were less than the 
threshold of 1 for noncarcinogens for all intrusive development exposure scenarios (future 
commercial/industrial worker, construction worker, and hypothetical resident). 

The EPCs for lead in surface soil (78 mg/kg) and subsurface soil (38 mg/kg) do not exceed the 
modified OEHHA residential and industrial CHHSLs (105.6 and 345.6 mg/kg).  The EPC for lead 
in groundwater (0.00015 mg/L) does not exceed the conservative EPA and State of California 
regulatory action level of 0.015 mg/L.  Thus, lead was not identified as a risk driver for human 
receptors at Subarea 2. 

3.3.6  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

Section 2.3.6 presents the complete conclusions of the SLERA and Step 3a risk refinement for 
the upland habitat, which was evaluated as a whole.  Ecological risk was not quantitatively 
evaluated for individual subareas; however, assessment of the spatial distribution of sample 
results did occur within each subarea for each COEC that exceeded a risk-based concentration 
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within that subarea.  This section discusses risk associated with the COECs identified for the 
upland habitat in Subarea 2. 

Concentrations of lead in only one sample exceed the concentration at which the HQ using the 
high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  Lead poses little to 
no incremental risk in Subarea 2 and therefore is not recommended for further evaluation in 
Subarea 2.  

There are no samples of zinc within Subarea 2 with concentrations greater than the concentration 
at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the ornate shrew.  
Therefore, zinc poses little to no incremental risk in Subarea 2 and is not recommended for further 
evaluation in Subarea 2. 

Samples in Subarea 2 were not analyzed for dioxin-like congeners, as historical information did 
not indicate a potential for dioxin-like congeners to be present.  Therefore, although dioxin-like 
congeners were not evaluated in Subarea 2, dioxin-like congeners are not recommended for 
further evaluation in Subarea 2. 

No further evaluation of ecological risk in Subarea 2 is recommended. 

3.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil and groundwater 
investigations at Subarea 2.  A summary of the decision recommendations for IA F1 also is included. 

3.4.1  Soil Investigation 

Cadmium and lead exceeded the comparison criteria in two and three samples, respectively.  The 
lateral and vertical extents of lead have been delineated adequately.   

Benzo(a)pyrene and TPH were detected in soil at concentrations above the comparison criteria.  
Benzo(a)pyrene was detected in one surface soil sample at a concentration of 0.27 mg/kg, 
exceeding the comparison criterion of 0.21 mg/kg by only 0.06 mg/kg.  The suspected sources of 
benzo(a)pyrene is unknown.  

TPH-dr and TPH-mr were detected above comparison criteria in soil samples from (1) the area 
southwest of Building A271, and (2) the western corner of Building A80.  The likely source of 
TPH is leaks or spills from heavy equipment used to manufacture and store ordnance.  Given the 
limited extent of residual TPH above Tier 2 SLs in soils, a technical evaluation was conducted 
to determine if TPH areas at Subarea 2 meet the closure criteria for low-risk fuel sites 
(Appendix O).  The regulatory agencies concurred with the Navy’s recommendation for no 
further action at TPH Areas 3 and 4 within Subarea 2 (Appendix O). 

The results of the HHRA for Subarea 2 did not identify any chemicals as posing a chemical-
specific cancer risk greater than 10-6 or a chemical-specific noncancer hazard greater than 1; 
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thus, no HHRA risk drivers were identified in soil for Subarea 2 based on federal toxicity 
criteria.  

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
However, no COECs were identified for Subarea 2 based on assessments of their spatial 
distributions, and therefore, no further action is recommended to address ecological risk in 
Subarea 2. 

3.4.2  Groundwater Investigation 

Nickel was detected once at each of the three monitoring wells (A187W01, A187W02, and 
A18703) in Subarea 2 at concentrations above its comparison criterion.  In addition, aluminum, 
arsenic, molybdenum each exceeded the comparison criteria once in a groundwater sample from 
well A187W01.  

No SVOCs or TPH were detected in groundwater at concentrations above the comparison 
criteria.  TCE exceeded its comparison criteria in one sample collected for TCE analysis. Two 
explosives (2,4-dinitrotoluene and 2-amino-4,6-dinitrotoluene), for which there are no 
comparison criteria, were detected once at monitoring well A187W02.     

The HHRA did not evaluate ingestion of groundwater as a complete pathway because groundwater 
is nonpotable at IA F1 (Section I5.3.2 of Appendix I).  The only complete groundwater-related 
exposure pathway for a future commercial/industrial worker or hypothetical future resident is 
inhalation of VOCs migrating upward through overlying vadose zone soils into indoor air.  In 
addition, volatile chemicals in groundwater could volatilize into outdoor air within a construction 
trench.   

The results of the HHRA indicate that neither subsurface vapor intrusion from groundwater into 
indoor air, nor inhalation of volatile chemicals in groundwater, poses a potential risk to future 
receptors at Subarea 2.  No risk drivers in groundwater were identified for Subarea 2. 

Groundwater in Subarea 2 does not pose a risk to ecological receptors. 

3.4.3  Decision Summary 

The investigation of Subarea 2 was conducted to resolve the following study questions identified 
in the DQOs: 

• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 2? 

• Have chemicals in soil from Subarea 2 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 
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• Do concentrations of chemicals in soil or groundwater pose risk to human health? 

• Do concentrations of chemicals in soil or groundwater pose unacceptable risk to 
ecological receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 2? 

Human health risk-based decisions were made for Subarea 2 using the (1) future 
commercial/industrial worker, (2) construction worker, and (3) hypothetical future resident under 
future conditions.  Ecological risk-based decisions were made using the plant, invertebrate, and 
vertebrate receptors under current conditions.  Based on the decision rules established in DQOs, 
the following decisions can be made about Subarea 2: 

• The lateral and vertical extents of metals, benzo(a)pyrene, and TPH in soil are 
adequately characterized. 

• Chemicals in Subarea 2 may have migrated to groundwater, as TCE, TPH, and 
explosives were detected in both soil and groundwater.  Aluminum, arsenic, and 
molybdenum were detected above comparison criteria in one sample each; nickel was 
detected above comparison criteria in two samples.  However, the extents of these 
chemicals have been adequately delineated. 

• No risk drivers were identified for soil or groundwater based on the human health risk 
estimates for Subarea 2. 

• Concentrations of chemicals in soil in Subarea 2 do not pose unacceptable risks to 
ecological receptors. The groundwater exposure pathway is incomplete for ecological 
receptors.   

• Further evaluation of chemicals in soil and groundwater in Subarea 2 is not 
recommended. 

Condensed Conclusions/Recommendations for Subarea 2 — No chemicals detected in soil or 
groundwater pose an unacceptable risk to human health in Subarea 2.  The cancer risks for each 
receptor were within or below the EPA risk management range (10-6 to 10-4) for carcinogens, and 
the noncancer hazards were below the threshold of 1 for noncarcinogens.  No COECs were 
identified as posing unacceptable risk to ecological receptors in Subarea 2.  Therefore, no further 
evaluation is recommended to address risks to human or ecological health in Subarea 2.
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FIGURE 3-1

SAMPLING LOCATIONS,
SUBAREA 2

IA F1 Remedial Investigation Report
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FIGURE 3-2

IA F1 Remedial Investigation Report
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FIGURE 3-3

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 2

IA F1 Remedial Investigation Report
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Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Industrial Comparison
Criterion (2,500 mg/kg)

! Above Industrial Comparison Criterion
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¢~ Groundwater Result(s) Available

$# Underground Storage Tank Site
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†

Line Abandoned in Place
†

Removed Line
†
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MX00## - Excavation Ientification

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 3-4

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 2

IA F1 Remedial Investigation Report
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MX0001

208UX4172
ND (2.5')

208UX4173
19 Y (2.5')

208UX4174
530 Y (2.5')

208UX4175
400 Y (2.5')

208UX4176
35 Y (2.5')

208UX4178
ND (6')

208UX4179
ND (6')

208UX4180
460 Y (6')

208UX4181
570 J (6')

208UX4182
8 Y (3')
208UX4183
22 Y (3')

208UX4184
ND (3')

208UX4185
ND (3')

208UX4186
ND (3.5') 208UX4187

ND (3.5')

208UX4188
39 Y (3.5')

208UX4189
ND (3.5')208UX4190

10 Y (3.5')

208UX4191
53 Y (3.5')

208UX4192
ND (4')

208UX4193
ND (5')

208UX4194
120 Y (1.5')

208UX4233
610 J (2')

208UX4243
260 (0')

208UX4244
ND (0')

A187GB009
770 M (0')
1,500 M (2')
1,000 M (4')
ND (6')

A187GB010
1,200 M (0')
1,200 M (2')
820 M (4')
6 J (6')

A187HA004
14 Y (3')A187HA006

2,600 YJ (3')

A187HA007
710 Y (3')
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MX0014

208UX4064
ND (1.5') 208UX4065

16 Y (1')

208UX4066
14 Y (1')

208UX4067
35 Y (1')

208UX4068
11 Y (1')

A187GB008
2,500 M (0')
6,700 M (2')
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120 M (0')
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ND (3')

TPH Area 3
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208UX4088
16 Y (1')

208UX4089
10 Y (1')

208UX4090
43 Y (1')

208UX4091
ND (1')

208UX4092
ND (2.5')

208UX4093
84 Y (3.5')

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

0 25

Feet

0 25

Feet

Approximate TPH Area boundary where a result for
TPH-mr in soil exceeds Tier 2 SL

")( Drain

")(8 Sump

")B Clogged Drain

A Hole in Floor

Black Stain

Yellow Stain

Former Petroleum
Spill
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Type of Analysis

TABLE 3-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Anions    0    0    9    9

Aromatic volatiles    4    4    0    8

Dissolved metals    0    0    1    1

Explosives   55   44   21  120

Low-level semivolatile organic compounds    0    0    4    4

Low-level Semivolatile organic compounds (Method 8270)*    0    0    3    3

Low-level volatile organic compounds    6    1   19   26

Low-level volatile organic compounds (Method 8260)*    0    0    6    6

Percent moisture   72   67    0  139

Pesticides   32   38    0   70

pH   21   23    0   44

Polychlorinated biphenyls    0    1    0    1

Semivolatile organic compounds   36   39   17   92

Semivolatile organic compounds (Method 8270)*    4   16    5   25

Total dissolved solids    0    0   12   12

Total metals   57   67    2  126

Total organic carbon    1    0    0    1

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)   60   75   13  148

Total petroleum hydrocarbons-purgeables (TPH-gr)   32   37   10   79

Volatile organic compounds   57   34    0   91

Volatile organic compounds (Method 8260)*   18   10   10   38

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH

Final RI Report, IA F1 Page 1 of 1
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Analyte

TABLE 3-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
31/31ALUMINUM 29,100 15,800 35,000  0 42,000  0   0 100,000 *  0   0A187GB013

43/103ANTIMONY 103 8.5 8.5  0 12  0   0 410  0   0A080SS008

31/31ARSENIC 24.1 11.4 36  0 44 31   0 0.25  0   0A265GB002

31/31BARIUM 322 115 --  0 --  0   0 100,000 *  0   0A080SS005

10/31BERYLLIUM 0.84 J 0.52 0.9  0 1.1  0   0 190  0   0A187GB013

26/105CADMIUM 20 3.9 5.2  2 5.6  2   2 7.5  2   2A080SS008

101/101CALCIUM 87,300 12,300 ---- ---- -- ---- --208UX4233

101/101CHROMIUM 549 123 140  0 160  0   0 100,000 *  0   0A080SS007

31/101COBALT 34.1 15.9 --  0 --  0   0 300  0   0A187GB013

100/101COPPER 174 52.1 120  0 150  0   0 41,000  0   0A080SS006

101/101IRON 78,600 39,500 62,000  0 87,000  0   0 100,000 *  0   0A080SS012

99/104LEAD 2,420 J 108 59  5 59  5   5 345.6  5   5A080SS005

31/31MAGNESIUM 16,200 6,880 ---- ---- -- ---- --A080SS006

101/101MANGANESE 3,270 688 1,600  0 2,400  0   0 23,000  0   0208UX4098

15/31MERCURY 0.83 0.35 2  0 10  0   0 310  0   0A080SS005

5/33MOLYBDENUM 0.62 0.48 --  0 --  0   0 5,100  0   0A187GB013

101/101NICKEL 300 67.7 130  0 150  0   0 20,000  0   0A080SS006

101/101POTASSIUM 21,100 10,400 ---- ---- -- ---- --A080HA001

16/31SELENIUM 2.7 1.0 --  0 --  0   0 5,100  0   0A265GB002

12/101SILVER 4 J 1.3 --  0 --  0   0 5,100  0   0208UX4064

27/31SODIUM 2,090 814 ---- ---- -- ---- --A080SS006

5/31THALLIUM 0.164 0.14 ---- ---- -- ---- --A187GB013

73/73TIN 46.5 12.1 --  0 --  0   0 100,000 *  0   0A080SS008

73/73TITANIUM 7,810 4,450 --  0 --  0   0 100,000 *  0   0A080SS012

101/101VANADIUM 290 117 190  0 220  0   0 1,000  0   0A080SS012

101/101ZINC 3,050 200 230  0 270  0   0 100,000 *  0   0A080SS006

Volatile Organic Compounds (mg/kg)
1/1261,1,2-TRICHLOROETHANE 0.001 J 0.0010 --  0 --  0   0 5.3  0   0208UX4172

1/1261,2-DICHLOROETHANE 0.002 J 0.0020 --  0 --  0   0 2.2  0   0208UX4188

22/811,2-DICHLOROETHENE (TOTAL) 0.82 0.17 --  0 --  0   0 9,200  0   0208UX4098

20/126ACETONE 0.41 J 0.13 --  0 --  0   0 100,000 *  0   0208UX4090

3/134BENZENE 0.003 J 0.0023 --  0 --  0   0 5.4  0   0208UX4095

17/126CARBON DISULFIDE 0.095 0.016 --  0 --  0   0 3,700  0   0208UX4098

1/126CHLOROMETHANE 0.002 J 0.0020 --  0 --  0   0 500  0   0208UX4173

20/45CIS-1,2-DICHLOROETHENE 0.57 J 0.11 --  0 --  0   0 2,000  0   0208UX4174

1/134ETHYLBENZENE 0.01 J 0.010 --  0 --  0   0 27  0   0208UX4090

5/126TETRACHLOROETHENE 0.005 J 0.0026 --  0 --  0   0 2.6  0   0208UX4098

5/134TOLUENE 0.003 J 0.0016 --  0 --  0   0 45,000  0   0208UX4188

12/45TRANS-1,2-DICHLOROETHENE 0.008 J 0.0040 --  0 --  0   0 690  0   0208UX4187

45/126TRICHLOROETHENE 1.9 J 0.12 --  0 --  0   0 14  0   0A187HA005

2/126VINYL CHLORIDE 0.036 0.030 --  0 --  0   0 1.7  0   0208UX4192

3/134XYLENE (TOTAL) 0.093 J 0.035 --  0 --  0   0 2,700  0   0208UX4090

 Page 1 of 4                                                                                                                                                                      Final RI Report, IA F1



Analyte

TABLE 3-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
1/952-METHYLNAPHTHALENE 0.022 J 0.022 --  0 --  0   0 4,100  0   0A080GB010

1/952-METHYLPHENOL 0.58 J 0.58 --  0 --  0   0 31,000  0   0A080SS015

1/954-METHYLPHENOL 0.014 J 0.014 --  0 --  0   0 3,100  0   0A265GB003

1/954-NITROANILINE 0.35 J 0.35 --  0 --  0   0 86  0   0A080SS015

1/95ACENAPHTHYLENE 0.01 J 0.010 --  0 --  0   0 33,000 #  0   0A265GB003

4/95ANTHRACENE 0.053 J 0.025 --  0 --  0   0 100,000 *  0   0A080SS009

18/95BENZO(A)ANTHRACENE 0.24 J 0.054 --  0 --  0   0 2.1  0   0A080SS009

16/93BENZO(A)PYRENE 0.27 J 0.072 --  1 --  1   1 0.21  1   1A080SS009

15/93BENZO(B)FLUORANTHENE 0.43 J 0.090 --  0 --  0   0 2.1  0   0A080SS009

10/93BENZO(G,H,I)PERYLENE 0.15 J 0.080 --  0 --  0   0 17,000 #  0   0A080GB010

8/93BENZO(K)FLUORANTHENE 0.22 J 0.080 --  0 --  0   0 1.3  0   0208UX4051

2/95CARBAZOLE 0.062 J 0.057 --  0 --  0   0 86  0   0A080SS009

23/95CHRYSENE 0.21 J 0.055 --  0 --  0   0 13  0   0A080SS009

1/95DI-N-BUTYLPHTHALATE 2.1 2.1 --  0 --  0   0 62,000  0   0A080SS002

1/93DIBENZ(A,H)ANTHRACENE 0.024 J 0.024 --  0 --  0   0 0.21  0   0208UX4051

22/95FLUORANTHENE 0.37 J 0.070 --  0 --  0   0 22,000  0   0A080SS009

9/93INDENO(1,2,3-CD)PYRENE 0.15 J 0.066 --  0 --  0   0 2.1  0   0A080GB010

1/95ISOPHORONE 0.012 J 0.012 --  0 --  0   0 1,800  0   0A080SS006

3/95N-NITROSODIPHENYLAMINE (1) 0.12 J 0.059 --  0 --  0   0 350  0   0A187HA006

1/95NAPHTHALENE 0.033 J 0.033 --  0 --  0   0 18  0   0A080GB010

19/95PHENANTHRENE 0.24 J 0.043 --  0 --  0   0 100,000 #  0   0A080SS009

5/95PHENOL 0.26 J 0.079 --  0 --  0   0 100,000 *  0   0208UX4190

22/95PYRENE 0.31 J 0.078 --  0 --  0   0 17,000  0   0A080SS009

28/95TOTAL HMW PAHS 2.05 0.36 ---- ---- -- ---- --A080SS009

19/95TOTAL LMW PAHS 0.293 0.052 ---- ---- -- ---- --A080SS009

PCBs/Pesticides (mg/kg)
6/704,4'-DDD 0.026 0.013 --  0 --  0   0 7.2  0   0A080SS006

6/704,4'-DDE 0.02 0.0075 --  0 --  0   0 5.1  0   0208UX4098

13/704,4'-DDT 0.3 0.043 --  0 --  0   0 7  0   0A080SS003

1/70ALDRIN 0.016 0.016 --  0 --  0   0 0.1  0   0A080SS006

1/70ALPHA-BHC 0.0017 J 0.0017 --  0 --  0   0 0.27  0   0A080SS006

2/71AROCLOR-1254 0.1 0.062 --  0 --  0   0 0.74  0   0208UX4098

6/71AROCLOR-1260 0.072 0.048 --  0 --  0   0 0.74  0   0PC8645

4/70DIELDRIN 0.0072 0.0046 --  0 --  0   0 0.11  0   0A080SS006

1/70ENDOSULFAN SULFATE 0.032 0.032 ---- ---- -- ---- --A080SS006

1/70ENDRIN ALDEHYDE 0.005 0.0050 ---- ---- -- ---- --A080SS006

1/70ENDRIN KETONE 0.005 0.0050 ---- ---- -- ---- --208UX4095

2/70GAMMA-CHLORDANE 0.003 J 0.0025 --  0 --  0   0 6.5  0   0208UX4098

3/70HEPTACHLOR 0.001 0.00079 --  0 --  0   0 0.38  0   0208UX4052

6/70HEPTACHLOR EPOXIDE 0.0044 0.0020 --  0 --  0   0 0.19  0   0A080SS006

1/70METHOXYCHLOR 0.023 0.023 --  0 --  0   0 3,100  0   0A080SS006

1/70TOTAL BHC 0.0017 0.0017 ---- ---- -- ---- --A080SS006

9/70TOTAL CHLORDANES 0.00526 0.0022 ---- ---- -- ---- --A080SS006
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Analyte

TABLE 3-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

PCBs/Pesticides (mg/kg)
13/70TOTAL DDTS 0.33 0.053 ---- ---- -- ---- --A080SS003

2/70TOTAL ENDRINS 0.005 0.0050 ---- ---- -- ---- --208UX4095, A080SS006

Total Petroleum Hydrocarbons (mg/kg)
32/129DIESEL RANGE ORGANICS 3,300 D 228 --  3 --  3   3 500  2   2A187GB008

1/69GASOLINE RANGE ORGANICS 4 Y 4.0 --  0 --  0   0 500  0   0208UX4181

99/129MOTOR OIL RANGE ORGANICS 13,000 M 483 --  4 --  4   4 2,500  3   3A187GB008

Explosives (mg/kg)
1/991,3-DINITROBENZENE 0.086 0.086 --  0 --  0   0 62  0   0A187GB014

Total Organic Carbon (mg/kg)
0/ 1None Detected ND ND ---- ---- -- ---- --
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Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Benzene hexachloride
Cal/EPA California Human Health Screening Level
Chromatographic pattern resembles diesel

DDD Dichlorodiphenyldichloroethane
D

#
*
--
BHC
CHHSL

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

DDE Dichlorodiphenyldichloroethene
DDT Dichlorodiphenyltrichloroethane
DTSC Cal/EPA, Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.

EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

ESL Environmental screening level
HMW High-molecular-weight
J Estimated value
LMW Low-molecular-weight
M Chromatographic pattern resembles motor oil
mg/kg Milligram per kilogram
ND None detected

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

PRG Preliminary remediation goal
RSL Regional screening level
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
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TABLE 3-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.



Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
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TABLE 3-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/3ALUMINUM 3,470 3,470 480   1 940  1   1   187A187W01

1/3ANTIMONY 0.411 0.41 5.6   0 15  1 --   0--A187W02

3/3ARSENIC 101 38.1 78   1 110  3   1   036A187W01

3/3BARIUM 347 153 1,200   0 2,300  3 --   0--A187W01

0/3BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/3CADMIUM ND ND 16   0 82  0 --   0--

3/3CALCIUM 670,000 484,000 680,000   0 980,000  3 --   0--A187W03

1/3CHROMIUM 12.5 J 12.5 22   0 180  1 --   0--A187W01

2/3COBALT 3.4 J 2.9 100   0 250  2 --   0--A187W03

0/3COPPER ND ND 33   0 200  0 --   0--

3/3IRON 19,300 7,520 140,000   0 1,100,000  3 --   0--A187W01

3/3LEAD 2.59 0.96 10   0 22  3 --   0--A187W01

3/3MAGNESIUM 589,000 470,000 1,500,000   0 3,100,000  3 --   0--A187W01

3/3MANGANESE 4,110 1,970 5,400   0 9,100  3 --   0--A187W02

0/3MERCURY ND ND 0.22   0 0.85  0 --   0--

3/3MOLYBDENUM 12.6 5.2 8.8   1 13  3 --   0--A187W01

3/3NICKEL 22.2 J 17.1 7.5   3 82  3   3   08.2A187W02

3/3POTASSIUM 152,000 76,300 210,000   0 300,000  3 --   0--A187W01

0/3SELENIUM ND ND 12   0 20  0 --   0--

0/3SILVER ND ND 15   0 74  0 --   0--

3/3SODIUM 4,360,000 2,250,000 7,400,000   0 21,500,000  3 --   0--A187W01

2/3THALLIUM 0.134 J 0.082 -- -- --  2 -- ----A187W01

0/3VANADIUM ND ND 140   0 300  0 --   0--

2/3ZINC 14.5 8.3 260   0 490  2 --   0--A187W01

Volatile Organic Compounds (µg/L)
2/181,1-DICHLOROETHENE 0.37 J 0.28 -- -- --  1 -- ----A187W02

2/31,2-DICHLOROETHENE (TOTAL) 8 7.0 -- -- --  2 -- ----A187W02

2/18CARBON DISULFIDE 0.33 J 0.25 -- -- --  2 -- ----A187W03

9/15CIS-1,2-DICHLOROETHENE 120 J 34.5 -- -- --  2   0 --590A187W02
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TABLE 3-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
1/18TETRACHLOROETHENE 0.8 J 0.80 -- -- --  1   0 --120A187W01

6/15TRANS-1,2-DICHLOROETHENE 3.5 1.4 -- -- --  2   0 --590A187W02

8/18TRICHLOROETHENE 14 5.0 -- -- --  2   0 --360A187W01

3/18VINYL CHLORIDE 2.4 1.1 -- -- --  2   0 --780A187W02

3/18XYLENE (TOTAL) 0.8 J 0.66 -- -- --  3 -- ----A187W01, A187W03

Semivolatile Organic Compounds (µg/L)
0/ 15None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
2/3DIESEL RANGE ORGANICS 0.18 H 0.12 -- -- --  2   0 --5A187W01

1/3GASOLINE RANGE ORGANICS 0.024 J 0.024 -- -- --  1   0 --5A187W02

1/3MOTOR OIL RANGE ORGANICS 0.11 L 0.11 -- -- --  1   0 --5A187W01

Explosives (µg/L)
1/122,4-DINITROTOLUENE 0.13 J 0.13 -- -- --  1 -- ----A187W02

1/152-AMINO-4,6-DINITROTOLUENE 0.24 J 0.24 -- -- --  1 -- ----A187W02

Major Anions (mg/L)
9/9CHLORIDE 3,660 2,100 -- -- --  3 -- ----A187W03

2/6NITRATE+NITRITE AS NITROGEN 0.03 J 0.030 -- -- --  2 -- ----A187W02, A187W03

9/9ORTHO-PHOSPHATE (AS P) 0.75 J 0.20 -- -- --  3 -- ----A187W01

9/9SULFATE 576 253 -- -- --  3 -- ----A187W03

Total Disolved Solids (mg/L)
12/12TDS 7,990 4,240 -- -- --  3 -- ----A187W03
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.L

--
EPA
ESL
H
J

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 3-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

mg/L Milligram per liter
NAWQC National Ambient Water Quality Criteria
ND None detected
TDS Total dissolved solids
Tetra Tech Tetra Tech EM Inc.

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

TPH Total petroleum hydrocarbons
TPH-dr
TPH-gr
TPH-mr
Water Board

Total petroleum hydrocarbons-diesel range
Total petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range
San Francisco Bay Regional Water Quality Control Board

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  There are no monitoring wells within the buffer zone in Subarea 2.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.

µg/L Microgram per liter

Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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TABLE 3-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
2/171,1-DICHLOROETHENE 2 J 1.1 -- -- --  2 -- ----A187GB003

3/131,2-DICHLOROETHENE (TOTAL) 5 3.2 -- -- --  3 -- ----A271GB003

3/142-BUTANONE 36 26.0 -- -- --  3 -- ----A271GB002

1/132-HEXANONE 3 J 3.0 -- -- --  1 -- ----A187GB002

1/154-METHYL-2-PENTANONE 10 10.0 -- -- --  1 -- ----A187GB002

4/17ACETONE 130 J 81.8 -- -- --  4 -- ----A265GB003

4/17CARBON DISULFIDE 2 1.7 -- -- --  4 -- ----A187GB004, A187GB005,
A187GB006

1/17CARBON TETRACHLORIDE 2 2.0 -- -- --  1 -- ----A187GB002

1/15CHLOROETHANE 0.7 J 0.70 -- -- --  1 -- ----A187GB002

2/4CIS-1,2-DICHLOROETHENE 16 J 10.0 -- -- --  2   0 --590A187GB016

1/17TETRACHLOROETHENE 0.14 J 0.14 -- -- --  1   0 --120A187GB016

1/17TOLUENE 0.12 0.12 -- -- --  1 -- ----A080GB010

1/4TRANS-1,2-DICHLOROETHENE 4.9 J 4.9 -- -- --  1   0 --590A187GB016

6/17TRICHLOROETHENE 4,300 757 -- -- --  6   1 --360A187GB007

2/17VINYL CHLORIDE 0.81 J 0.55 -- -- --  2   0 --780A187GB016

1/17XYLENE (TOTAL) 0.3 J 0.30 -- -- --  1 -- ----A271GB001

Semivolatile Organic Compounds (µg/L)
2/112,4-DICHLOROPHENOL 2 J 2.0 -- -- --  2 -- ----A187GB004, A187GB005

1/112-METHYLNAPHTHALENE 0.2 J 0.20 -- -- --  1 -- ----A187GB007

1/114-METHYLPHENOL 160 160 -- -- --  1 -- ----A187GB006

1/11PHENOL 22 J 22.0 -- -- --  1 -- ----A187GB006

Total Petroleum Hydrocarbons (mg/L)
3/10DIESEL RANGE ORGANICS 1.1 Y 0.48 -- -- --  3   0 --5A187GB007

1/7GASOLINE RANGE ORGANICS 0.05 YJ 0.050 -- -- --  1   0 --5A187GB003

1/10MOTOR OIL RANGE ORGANICS 0.3 Y 0.30 -- -- --  1   0 --5IR04GB336

Explosives (µg/L)
1/21,3-DINITROBENZENE 0.91 J 0.91 -- -- --  1 -- ----A187GB016
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TABLE 3-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Explosives (µg/L)
1/12,6-DINITROTOLUENE 0.47 J 0.47 -- -- --  1 -- ----A187GB016
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per liter
National Ambient Water Quality CriteriaNAWQC

--
EPA
ESL
J
mg/L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 3-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
TPH-dr Total petroleum hydrocarbons-diesel range
TPH-gr Total petroleum hydrocarbons-gasoline range
TPH-mr Total petroleum hydrocarbons-motor oil range

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

Water Board San Francisco Bay Regional Water Quality Control Board
Y
µg/L

Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  There are no samples collected within the buffer zone in Subarea 2.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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4.0  SUBAREA 3 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 3 within IA F1 and 
Figure 4-1 presents sampling locations. 

4.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY  

Subarea 3 is bounded by Subarea 2 to the north, Subarea 4 to the east, Subarea 5 to the south, 
and IA E to the west; this subarea comprises about 6.98 acres.  Subarea 3 contains buildings 
A31, A54, A76, A142, A216, A260, and A280.  Subarea 3 includes paved and unpaved areas 
(Figure 1-3).  A portion of Garino Avenue (south of Building A216) was removed when a storm 
drain line was replaced during the MEC intrusive investigation (Weston 2002).  All of the 
buildings in Subarea 3 are currently vacant and locked.  Access to any of the buildings must be 
arranged through the Navy.  The paragraphs below briefly describe the buildings located in 
Subarea 3 and the previous investigations associated with the buildings.  Section 1.2.3 of this RI 
report describes the previous investigations conducted within IA F1, and Table 1-1 summarizes 
the IA F1 buildings and investigations.  Building locations and associated sampling locations are 
shown on Figure 4-1, and Section 4.3.1 discusses the number and types of sampling conducted 
during previous investigations.  Data collected during previous investigations described below 
were incorporated into the HHRA conducted for Subarea 3 and the ERA conducted for the 
upland habitat; results for the risk assessments are described in Sections 4.3.5 and 4.3.6. 

Building A31 

Building A31 is a 2,400-ft2 brick building constructed in 1906.  The building is located north of the 
cemetery near Building A65.  The surrounding area is asphalt and soil.  Building A31 previously 
was used as a magazine (Navy 1961) and is currently empty and clean.  No tanks, sumps, floor 
drains, or air emission controls were associated with the building.  Minor oil stains were visible on 
the floor.  No known spills or releases have occurred inside or outside the building.  No further 
action was recommended at this building in the Ordnance PA (PRC 1995c).  

This building was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A031-1 and A031-2) in the 
vicinity of Building A31 to evaluate whether former site activities have contaminated soil 
surrounding Building A31 (SulTech 2007a).  Investigations during 2006 to 2007 sufficiently 
characterized the building and surrounding area.  Building A31 is recommended for no further 
investigation or action. 

Building A54 

Building A54 is a 5,304-ft2 brick magazine constructed in 1914.  The building has a concrete floor, 
a steel roof, and two windows on the north side.  Building A54 is located north of the cemetery 
near Building A76.  The area surrounding the building is soil and asphalt.  A sign on the wall of the 
building lists safety rules for “fuses, tracers, primers, boosters, and detonators” (PRC 1995c).  No 
tanks, sumps, floor drains, or air emissions controls were associated with the building.   
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During the 1995 ordnance PA, the following observations were made at Building A54:  a recessed 
edge was visible along the perimeter of the floor inside the building to collect condensation from 
the inside of the building.  This recessed area does not drain to the outside.  The floor was clean, 
with some miscellaneous paper garbage on the floor (PRC 1995c).  Some light oil stains were 
visible on the floor.  No known spills or releases have occurred inside or outside of the building.  
No further action was recommended at this building in the PA (PRC 1995c). 

This building was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A054-1 and A054-2) in the 
vicinity of Building A54 to evaluate whether former building activities have contaminated soil 
surrounding Building A54.  Investigations during 2006 to 2007 sufficiently characterized the 
building and the surrounding area.  Building A54 is recommended for no further investigation or 
action. 

Building A76 

Building A76, a 17,600-ft2 building, was constructed in 1917 and is located immediately 
southwest of Building A75.  Building A76 is surrounded by grass on the northern and eastern 
sides, asphalt on the western and southwestern sides, and disturbed dirt along Gardner Avenue 
on the southern side.  A crawlspace lies beneath Building A76, which resulted from subsidence 
of the fill material supporting it.  Building A76 is connected to Building A75 by a covered 
walkway.  Building A75 is discussed with Subarea 4 in Section 5.0.  Building A76 originally 
was used to repair ammunition boxes and tanks, manufacture powder bags, and as a print shop.  
It was the major facility for repairing and reconditioning ammunition tanks and boxes.  Building 
A76 housed various ammunition repair machinery, including paint-drying ovens, cartridge 
scrubbing and rinsing tanks, receiver tanks, piping systems, spray painting booths, grit blast 
cleaning machines and an associated grit pit, and a grit blast cleaning machine for cartridge tank 
lids (PRC 1997c).  Pipes from paint booths and holes in the concrete floors may have drained 
liquid wastes into the surrounding soil of this building.   

During August 1996 field activities, a sump near the western end of the covered walkway was 
exposed; it contained sedimentation, two pipe inlets, and three pipe outlets.  This sump may have 
received wastewater that discharged from piping exiting the building.  In addition, the sump may 
be connected to the storm sewer system.  Two sumps beneath Building A76 near the northeastern 
corner contained sedimentation, sludge, water, and pipe ends (PRC 1997c).  The floor beneath 
one scrubbing and rinsing tank had multiple layers of corroded deposits.  Small pipes connected 
to the tank run vertically to an area below the tank, but no floor drain was evident.  The grit pit 
was not visually inspected because of strong solvent odors and confined space limitations.  One 
paint-drying oven had a sign that read “contains dry cleaning solvent,” and a strong solvent odor 
was noted during an inspection (PRC 1997c).  Pipes leading out of the paint booths continued 
through rectangular cuts in the floor, leading into soil beneath the building.  Two holes in the 
concrete floor near the northernmost paint booth may have provided a pathway for liquid wastes 
to flow to soil beneath the building (PRC 1997c).   

Building A76 was the only building in Subarea 3 recommended for further investigation during a 
PA for ordnance sites.  The PA recommended further investigation at Building A76 to assess 
whether waste, including paints, solvents, and sandblasting grit, was discharged through holes 
and drains in the floor to soil and sumps outside the building and whether soils had been affected 
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by wastes (PRC 1995c).  In addition, the PA recommended further investigation of the building 
drains, pipes, and sumps in Building A76 to assess whether these wastes were present in the 
storm sewer system and whether they affected surrounding soils. 

To address these concerns, three rounds of soil and groundwater sampling were conducted 
between 1997 and 1999 during the Group II/III accelerated study. Surface soil samples were 
collected at locations below visible holes in the flooring and from low-lying areas beneath the 
southern portion of the building.  Concentrations of antimony, cadmium, and lead exceeded 
screening criteria; the extent of antimony, cadmium, and lead contamination was delineated 
during the three rounds of sampling (Sullivan and Tetra Tech 2003).  No analytes were detected 
in groundwater samples at concentrations above their screening criteria.  An additional 
investigation was conducted in 2003 to collect supplemental data to further delineate the extent 
of lead and cadmium detections at Building A76.    Investigations during 2003 sufficiently 
characterized the building and surrounding area.  Building A76 is recommended for no further 
investigation or action. 

One pit was excavated in the Building A76 area as part of the MEC intrusive investigation.  
Confirmation samples were collected from this pit in November 1999.  Results for these samples 
indicated that no chemicals were detected at concentrations exceeding updated comparison 
criteria (Weston 2002).   

Building A142 

Building A142, a 2,160- ft2 building constructed in 1929 and located east of Railroad Avenue, 
north of Garino Lane, and northwest of Building A216.  Ground cover immediately surrounding 
Building A142 consists of an asphalt road and grass area upslope to the south and west and 
landscaping, asphalt, and structures to the north and east (Sullivan and Tetra Tech 2004). 

Building A142 was formerly used as a shop/electrical distribution center consisting of a brick 
building with a concrete and asphalt floor surrounded by a concrete block retaining wall that 
housed an electrical unit and rocker arm of a concrete floor to the north of the building.  Building 
A142 was considered a low priority and was not investigated in the PA since no hazardous 
materials were stored or generated in the building (PRC 1995c).  

A brick carport area is located on the southern portion of Building A142 that contained PCB-
containing electrical equipment Subsurface utilities exist beneath the interior footprint of the 
building and the exterior, as evidenced by numerous conduits leading to the subsurface.  Two 
existing non-PCB transformers are located in the building (T-2012 and T-2013).  Conduits exist in 
the concrete floor, and a 3-foot-diameter manhole cover overlies a subsurface electrical vault.  Five 
transformers, including four PCB transformers and one non-PCB transformer, were removed from 
the site.  One of the four PCB transformers was documented as having leaked (Sullivan and Tetra 
Tech 2004).  A PCB data gap assessment was performed in 2003 and 2006 to further evaluate the 
extent of PCB contamination at the building.  Based on the data gap sampling results, abatement 
and verification were recommended (Sullivan 2007).  PCB-contamination concerns associated 
with Building A142 are being addressed under the PCB program. 
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Former Building A216 

Building A216, a 29,964-ft2 building, was constructed in 1942, and demolished in 2011.  It was 
located northwest of Garino Avenue and northeast of Railroad Avenue.  Two pump houses are 
associated with Building A216, one to the north and one to the south.  Building A216 is 
surrounded by asphalt.  Parking areas border the former location of Building A216 on the north, 
east, and south sides.  A concrete pad that may have supported historical equipment and a sump 
were located near the southwestern corner of Building A216 (PRC 1997c).  The building was 
used to assemble and renovate medium-caliber projectiles and rocket heads and to segregate 
medium-caliber projectiles.  The building was also used to store equipment, including two 
degreasers complete with solvent distillation units, clean solvent storage tanks, and two 
automatic cavity spray-painting machines with paint vapor exhaust systems (PRC 1997c).  The 
Navy’s Ocean Engineering and Submarine Development groups later used this building for 
research and development and storage.  

During the 1995 ordnance PA, ammonium picrate stains were found on many floors and walls, 
particularly in the vent room (PRC 1995c).  Several sumps and floor drains were associated with 
this building.  An earthen-covered passageway exists along the southwestern wall between 
Building A216 and Building A280.  The passageway contained seven catch basins.  Each catch 
basin had two to three pipe inlets, at least one of which originated from beneath the former 
location of Building A216.  In addition, each catch basin had two to three pipe outlets, which 
connected each catch basin and eventually connected to the storm sewer system (PRC 1997c).   

Four rounds of sampling were conducted between 1997 and 1999 during the Group II/III 
accelerated study to characterize potential soil and groundwater contamination associated with 
use of degreasers, solvent spills, solvent storage systems, and vapor exhaust systems inside the 
building.  The iterative sampling approach involved presenting sampling results after each round 
of investigation to the regulatory agencies, which were then discussed in agency meetings to 
determine the sampling approach for the next round.  During Round 1 of the investigation, 
borings were located adjacent to the concrete pad near the northern corner of former Building 
A216, adjacent to the former vent room where stains of ammonium picrate were observed, and 
immediately downgradient of the center third of the building, where the degreasers with solvent 
stills, solvent storage systems, and vapor exhaust systems were formerly located.  Soil samples 
were collected from 1.5 to 2.4 feet bgs, 3.5 to 4.5 feet bgs, and at the groundwater interface 
(usually ranging from 5.5 to 11 feet below ground surface), and where indications of 
contamination were observed.  Grab groundwater samples were also collected from the boring 
immediately below the water table.  Step-out borings were advanced to collect additional 
groundwater samples in Rounds 2, 3, and 4 (Sullivan and Tetra Tech 2003).  No analytes were 
detected in soil samples at concentrations exceeding their comparison criteria.  However, in the 
subsequent rounds of sampling, 1,2-DCE, vinyl chloride, and RDX were detected in groundwater 
at concentrations exceeding their comparison criteria (Sullivan and Tetra Tech 2003).   

An additional investigation was conducted in 2003 because high concentrations of VOCs were 
detected in groundwater at the site, which indicated the potential presence of DNAPL.  Two grab 
groundwater samples were collected from locations A216GB018 and A216GB019, which were 
located adjacent to and downgradient of the locations where historical high concentrations of 
VOCs in groundwater were detected.  Borings were advanced to 20 feet bgs, and groundwater 
was sampled between 5 and 20 feet bgs using discrete-depth diffusion bags and analyzed for 
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VOCs.  Discrete-depth diffusion bag sampling was also conducted at monitoring wells 
A216W01 through A216W04 to characterize the vertical distribution of VOCs in groundwater 
and to evaluate the potential presence of DNAPL.  In addition, ribbon NAPL sampling, which 
uses a down-hole sampling device to provide detailed, depth-specific identification of NAPL in a 
borehole, was conducted in the area of historical high VOC concentrations at locations 
A216GB016, A216GB017, and A216GB019 (see Figure 1-6) as a conservative precaution to 
ensure that DNAPL was not present in groundwater (Sullivan and Tetra Tech 2003).  Results of 
the diffusion bag sampling and ribbon NAPL sampling at Building A216 showed no evidence of 
DNAPL in groundwater near Building A216.   

Two soil gas samples were collected in 2004 to evaluate the presence of VOCs in soil gas in the 
area southeast of Building A216, where the highest concentrations of VOCs were detected 
during previous sampling events.  Concentrations of VOCs did not exceed comparison criteria in 
the soil gas samples. 

Weston excavated two pits, 1-K5 and 1-M5, in the Building A216 area as part of metallic 
anomaly removal activities.  Confirmation samples were collected from these pits between 
November 1999 and March 2000.  VOCs were detected in Pit 1-M5 during the initial round of 
excavation at concentrations exceeding industrial soil comparison criteria.  Further excavation 
was conducted, and an additional confirmation sample was collected.  This final confirmation 
sample (at location 208UX4261 collected at 10 feet bgs) contained VOCs at concentrations 
exceeding the comparison criteria; vinyl chloride was detected at 51 mg/L at 10 feet bgs, just 
below the human health depth interval of concern (Weston 2002; Sullivan and Tetra Tech 2003).  
Residual vinyl chloride in soil is discussed in Section 4.3.3.  Groundwater results for vinyl 
chloride downgradient decreased sharply between samples collected before and after the removal 
action, indicating that contaminant mass reduction has been achieved.  The Navy does not 
recommend further investigation of vinyl chloride in soil and groundwater at Building A216. 

During the building explosive hazard decontamination in 2011, external pipes were disassembled 
and the building interior was power washed.  All asbestos-related materials were removed, and 
the building was gutted.  It was determined that it was impossible to gain access to the drain lines 
without destroying the structural integrity of the building, so Building A216, along with the 
pump house to the north, was demolished.  After the slab was removed, the majority of buried 
drain lines were removed and decontaminated.  The final buried drain line was a 10-inch terra 
cotta line along the western end of the building.  A combination of procedures, including 
anomaly avoidance, mechanized operations and manual operations, were used for this drain line 
and the associated concrete catch basins.  The process pipes that led from Building A216 into 
Building A280 were removed, and the trenches draining out of each of the seven basins into a 
central trench for wash down water collection were cleaned and decontaminated.  All drain lines 
were removed remotely, inspected, and placed to the side awaiting decontamination.  A total of 
31.5 pounds of RDX residue was discovered while the 10-inch terra cotta drain line that ran 
along the entire west end of Building A216 was removed and inspected.  All the RDX residue 
was placed in a Velostat bag, labeled appropriately as explosives hazardous waste, and placed in 
ammunition boxes.  All but the first 2 pounds were transported to and stored in Magazine A180 
on the west side of Mare Island.  The first 2 pounds were disposed of by the U.S. Air Force 
Explosives Ordnance Disposal Detachment from Travis Air Force Base on January 16, 2011 
(NAVSURFWARCENDIV 2011). 
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After the buried drain lines had been removed, the footers and foundation were removed by the 
demolition contractor.  The footers were found throughout the footprint of the building (not just 
on the perimeter) and were 9 to 10 feet deep.  As a result, the entire footprint of the structure was 
excavated to an approximate depth of 9 to 10 feet during removal of the footers.  No MEC items 
were observed during the entire excavation process.  The slab, footers, and foundation were 
crushed to a size of less than 1 inch diameter. The crushed material was spread over the footprint 
of Building A216 and the pump house to the north to help stabilize the ground because of the 
shallow water table.  The remainder of the concrete was spread along the dirt road behind 
Building A258 (in Subarea 2) that parallels the Mare Island Strait.  The pump house to the south 
was also decontaminated but left standing because it was possible to access and decontaminate 
the drain lines beneath the structure without demolishing it.  Its interior drain lines were exposed, 
removed, and decontaminated, and the concrete floor was repaired (NAVSURFWARCENDIV 
2011).  The building was demolished in August 2011 as part of the PMA building 
decontamination (see Section 1.2.3.20).  The concrete foundation down to 10 feet bgs and all 
associated drains and sumps were removed and broken up into small pieces, which were 
determined to be appropriate for reuse as clean fill, and were used to cover the footprint of the 
building.  Vegetation had not begun to colonize the site as of October 17, 2011, when a site walk 
was conducted.  No further action is recommended for former Building A216, as the building 
and all associated drains and basins have been decontaminated and demolished. 

Building A260 

Building A260 consists of a 238-ft2 cinder block structure with a metal roof and is surrounded by 
overgrown vegetation, bare soil, and cracked and broken asphalt.  Building A260 was 
constructed in 1943.  Building A260 is located south of Gardner Avenue and southwest of Mare 
Island Strait.  It was used as an electrical distribution center and substation.  Additionally, in the 
vicinity of Building A260 is an unattached cinder block wall that surrounds the 625-square-foot 
lot (Sullivan and Tetra Tech 2004).  No tanks, sumps, floor drains, or air emissions controls were 
associated with the building.  The building was recommended to the building closure program 
for physical and administrative closure (PRC 1995c).   

SSPORTS conducted a PCB assessment survey at Building A260 in 1996 (SSPORTS 1997).  A 
PCB data gap assessment was performed in 2003 and 2006 to further evaluate the extent of PCB 
contamination at the building.  Based on the data gap sampling results, abatement and 
verification were recommended (Sullivan 2007).  PCB-contamination concerns associated with 
Building A260 are being addressed under the PCB program. 

Building A280 

Building 280 is a 2,160-ft2 concrete building with soil berms, constructed in 1951.  Building 
A280 is located west of Building A258 and behind Building A216.  The roof of the building is 
steel and transite, and the floor is concrete.  The area around the building is covered with soil and 
asphalt.  Building A280 was used as a vacuum system house to collect ammonium picrate dust 
from projectile loading operations at Building A216 (Navy 1961).  The building is composed of 
six rooms: five former vacuum dust removal rooms and one former motor room.  The former 
motor room contains six concrete pads formerly used to support vacuum producers.  At least two 
of the rooms in Building A280 were subsequently used as windowless offices, while the others 
were used to store parts and empty shelf racks (PRC 1997c). 
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During the historical survey of MINS in 1994 through 1996, no cracks were observed on the 
concrete floors, and no tanks or sumps were visible.  The two southernmost rooms contained 
recessed edges that are approximately 0.5 inch deep by 2 inches wide, with no apparent drains.  
The recessed edges run along the north, east and south side.  Vents were observed in the roof.  A 
1-foot-diameter, white polyvinyl chloride pipe discharged in the earthen berm south of Building 
A280.  Although the origins of the pipe was not known, it appeared to receive runoff from the 
roof of Building A280 (MINS 1996a, as cited in Tetra Tech 1997c). 

Building A280 was evaluated as part of the SAP for the Group II/III accelerated study.  No 
releases of hazardous substances to the environment were identified or suspected.  The building 
was considered sufficiently characterized (Sullivan and Tetra Tech 2003).  

Building A280 was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A280-1 and A280-2) in the 
vicinity of Building A280 to evaluate whether former building activities contaminated soils 
beneath drainage trenches located in the interior rooms of Buildings A280.  Investigations during 
2006 to 2007 sufficiently characterized the building and surrounding area.  Building A280 is 
recommended for no further investigation or action. 

During the building explosive hazard decontamination in 2010 and 2011, the entire building was 
cleaned and decontaminated.  Mezzanines and paneling were removed, and corrugated drain 
lines were exposed, remotely removed, and decontaminated.  Two exterior drains were 
discovered leading out the south side of the building, which joined together just to the south of 
the building, and ultimately entered a storm drain.  The two exterior drain lines were 
decontaminated.  Excavation of the drain line entering the storm drain required deconstruction of 
an earth berm located adjacent to Building A280.  This berm was reconstructed after work was 
complete and a straw waddle was put in place to prevent erosion.  The sampling results 
confirmed that decontamination was successful (NAVSURFWARCENDIV 2011); therefore, no 
further action is recommended. 

Subarea 3 Summary 

Soil, groundwater, and soil gas data associated with Subarea 3 buildings were evaluated in the 
HHRA for Subarea 3 and the ERA for the upland habitat, as described in Sections 4.3.5 and 
4.3.6.  The risk assessment results indicate that no unacceptable risks are associated with Subarea 
3 buildings, and Subarea 3 is recommended for no further action under CERCLA in this RI. 

4.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Group II/III accelerated study (PRC 1997c), the Mare Island basewide 
groundwater monitoring program (PRC 1995e), and the MEC intrusive investigation (Weston 
2002) were evaluated to determine if additional samples should be collected from Subarea 3.  
Based on the evaluation, the revised draft final SAP for IA F1 proposed that additional sampling 
be conducted in Subarea 3, as follows (Sullivan and Tetra Tech 2003):  

• To delineate the extents of metals in soil near Building A76 
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• To evaluate the presence of VOCs and the potential presence of DNAPL in 
groundwater near Building A216  

After the draft RI report was submitted (SulTech 2005), additional sampling was conducted to 
address comments and concerns expressed by the regulatory agencies and to supplement data 
collected during previous investigations.  The additional sampling was completed to further 
define the nature and extent of potential contamination in the vicinities of Buildings A258 and 
A280 (Appendix N). 

Results from previous sampling events conducted in Subarea 3 are presented in Section 4.3. 

4.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 4.3.1), physical and chemical characterizations 
(Sections 4.3.2 and 4.3.3), results of the fate and transport analysis (Section 4.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 4.3.5 and 4.3.6) conducted at 
Subarea 3.  Section 4.1 summarizes the previous investigations performed in Subarea 3. 

4.3.1  Field Activities Summary 

Figure 4-1 shows the sampling locations for Subarea 3.  The following data were collected from 
these sampling locations.   

• Between September 1997 and April 1999, 85 soil samples were collected at depths 
between 0 and 14.5 feet bgs from 24 sampling locations in Subarea 3 during the 
Group II/III accelerated study (PRC 1997c).  Additionally, 30 grab groundwater 
samples were collected from 30 sampling locations, and four groundwater samples 
were collected from four monitoring wells (A216W01, A216W02, A216W03, and 
A216W04).  These samples were collected to address metals and VOCs detected in 
soil samples collected near Buildings A76 and A216 during the Group II/III 
accelerated study (PRC 1997c). 

• Between March 1999 and March of 2000, 28 soil samples were collected at depths 
between 2 and 10 feet bgs from 29 pits in Subarea 3 during confirmation sampling for 
the MEC intrusive investigation (Weston 2002).  These samples were collected to 
address ammonium picrate that was detected in soil and to confirm that further 
excavation was not required.  

• Between June 1999 and January 2000, 14 groundwater samples were collected from 
four existing monitoring wells (A216W01, A216W02, A216W03, and A216W04) in 
Subarea 3 under the basewide groundwater monitoring program (Tetra Tech and 
Uribe & Associates 2000). 

• In August 2003, eight soil samples were collected from eight sampling locations at 
depths between 0.5 and 4.5 feet bgs (Sullivan and Tetra Tech 2003).  Additionally, 
eight grab groundwater samples were collected from eight sampling locations, and 
three groundwater samples were collected from three existing monitoring wells.  
These samples were collected to delineate the extents of cadmium and lead in soil 
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near Building A76 and to evaluate the potential presence of DNAPL associated with 
elevated VOC concentrations near Building A216.  Three ribbon NAPL samples were 
collected from three locations near Building A216, and four diffusion bag samples 
were collected from discrete intervals at four monitoring wells to characterize the 
vertical distribution of VOCs in groundwater and to evaluate the potential presence of 
DNAPL.   

• In July 2004, two soil gas samples were collected from two locations southeast of 
Building A216 to assess the presence of VOCs in soil gas where the highest 
concentrations of VOCs were detected in previous soil and groundwater 
investigations.   

• In November 2006, 10 soil samples were collected from five sampling locations 
within Subarea 3 at depths of 0 and 0.5 feet bgs and 2 to 4 feet bgs.  These samples 
were collected to further define the nature and extent of potential contamination in the 
areas surrounding Buildings A31, A54, A258, and A280.  Samples were analyzed for 
metals, PCBs, SVOCs, VOCs, explosives, and TPH (Appendix N). 

4.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 3. 

4.3.2.1  Geology 

The geology encountered in Subarea 3 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

4.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 3.  The elevation of groundwater in monitoring wells and soil borings was 
between 0 and 8 feet above msl. 

4.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 3 is within the upland habitat of IA F1, 
which is discussed in Section 2.3.2.3. 

4.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil, groundwater, and soil 
gas samples collected in Subarea 3.  Only chemicals at concentrations above comparison 
criteria or chemicals that were detected with no available criteria are discussed.  Chemicals 
detected at concentrations below comparison criteria are not discussed because they are not 
expected to pose a significant risk to human health or the environment.  However, the HHRA 
and SLERA and Step 3a risk refinement (summarized in Sections 4.3.5 and 4.3.6) considered 
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all detected chemicals, regardless of whether they exceeded comparison criteria.  Table 4-1 
summarizes the laboratory analysis for samples collected in Subarea 3.  Tables 4-2, 4-3, 4-4, 
and 4-5 summarize soil, groundwater, grab groundwater, and soil gas results for Subarea 3.  
Appendix G presents the complete analytical data tables for IA F1. 

4.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 3.   

Inorganic Compounds in Soil 

Cadmium and lead were the only inorganic compounds detected in soil at concentrations 
exceeding comparison criteria in Subarea 3 (Table 4-2).  The table below lists the 
locations where cadmium and lead were detected at concentrations exceeding the comparison 
criteria.  Figures 4-2 and 4-3 show the distribution of cadmium and lead concentrations within 
Subarea 3.   

Analyte Location ID Date 

Sample 
Depth  

(feet bgs) 
Concentration 

(mg/kg) 

Comparison  
Criterion  
(mg/kg) 

Cadmium A076SS001 a 09/19/97 0 to 0.5 14.6 7.5 
Cadmium A076SS002 a 09/19/97 0 to 0.5 14.2 7.5 
Cadmium A076SS003 a 09/19/97 0 to 0.5 47.4 7.5 
Cadmium A076SS004 a 09/19/97 0 to 0.5 69.5 7.5 
Cadmium A076SS005 a 09/22/97 0 to 0.5 8.3 7.5 
Cadmium A076SS006 a 09/22/97 0 to 0.5 37.9 7.5 
Cadmium A076SS011 a 05/18/98 0 to 0.5 130 7.5 

Lead A031-2 11/06/06 0 to 2.0 460 345.6 
Lead A076GB001 a 05/19/98 0 to 0.5 454 345.6 
Lead A076SS002 a 09/19/97 0 to 0.5 650 J 345.6 
Lead A076SS003 a 09/19/97 0 to 0.5 1,500 J 345.6 
Lead A076SS004 a 09/19/97 0 to 0.5 759 J 345.6 
Lead A076SS005 a 09/22/97 0 to 0.5 1,100 345.6 
Lead A076SS006 a 09/22/97 0 to 0.5 1,780 345.6 
Lead A076SS011 a 05/18/98 0 to 0.5 675 J 345.6 
Lead A076SS015 a 05/18/98 0 to 0.5 649 345.6 

Notes: 

a   Composite sample.  Analytical results of composite samples are not used in the risk assessments. 

bgs Below ground surface 
ID Identification 
J Estimated 
mg/kg Milligrams per kilogram 
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Organic Compounds in Soil 

Vinyl chloride was the only organic compound detected in soil at a concentration (51 mg/kg) 
exceeding the comparison criterion (1.7 mg/kg) (Table 4-2).  This VOC was detected in one soil 
confirmation sample collected from the bottom of an excavation during the MEC intrusive 
investigation, from location 208UX4261 at a depth of 10.0 to 10.2 feet bgs.  All other soil 
sample concentrations are either non-detect or below comparison criteria for vinyl chloride. 

The SVOC phenanthrene, for which no comparison criterion exists, was detected at low 
concentrations in four of 68 soil samples in Subarea 3 (Table 4-2).  Similarly, the SVOC 
acenaphthylene, which also has no comparison criterion, was detected at 0.054 J mg/kg in one of 
52 soil samples. 

4.3.3.2  Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 3.   

Inorganic Compounds in Groundwater 

Manganese, molybdenum, and nickel were the only inorganic compounds detected in 
groundwater at concentrations above the comparison criteria (Table 4-3).  The table below lists 
the locations where manganese, molybdenum, and nickel were detected in groundwater at 
concentrations exceeding the comparison criteria. 

Analyte Location ID Date 
Sample 

Type 
Concentration 

(µg/L) 

Comparison 
Criterion  

(µg/L) 
Manganese A216W02 08/14/03 GW 11,100 5,400 
Molybdenum A216W04 08/15/03 GW 28 8.8 

Nickel A216W04 08/15/03 GW 22.5 7.5 

Notes: 

µg/L  Micrograms per liter 
GW Groundwater sample collected from monitoring well 
ID Identification 

Organic Compounds in Groundwater 

No SVOCs or TPH were detected at concentrations above the comparison criteria in 
groundwater (Tables 4-3 and 4-4).   The paragraphs below discuss the frequency of detection and 
distribution of organic compounds in groundwater within Subarea 3.   

Volatile Organic Compounds in Groundwater 

Cis-1,2-dichlororoethene (cis-1,2-DCE) and vinyl chloride were detected at concentrations above 
comparison criteria in groundwater samples from Subarea 3 (Tables 4-3 and 4-4).  Figure 4-5 
shows the distributions of cis-1,2-DCE and vinyl chloride in monitoring well and grab 
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groundwater samples at Subarea 3.  The table below lists the locations where cis-1,2-DCE and 
vinyl chloride were detected at concentrations above the comparison criteria. 

Analyte Location ID Date 
Sample 

Type 
Concentration 

(µg/L) 

Comparison 
Criterion 

(µg/L) 
cis-1,2-DCE A216W04 06/23/99 GW 6,500 590 
cis-1,2-DCE A216W04 10/05/99 GW 5,700 590 
cis-1,2-DCE A216W04 03/15/00 GW 1,800 590 
cis-1,2-DCE A216W04 05/17/00 GW 1,600 590 
cis-1,2-DCE A216GB019 8/13/2003 GB 840 590 

Vinyl Chloride A216GB008 5/27/1998 GB 5,600 780 
Vinyl Chloride A216VB007 3/18/1999 GW 8,400 780 
Vinyl Chloride A216W04 5/17/2000 GW 2,100 780 
Vinyl Chloride A216W04 6/23/1999 GW 1,900 780 
Vinyl Chloride  A216W04 10/5/1999 GW 3,800 780 
Vinyl Chloride A216W04 3/15/2000 GW 1,700 780 

Notes: 

µg/L Micrograms per liter 
DCE Dichloroethene 
GB Grab groundwater sample collected from direct-push boring  
GW Groundwater sample collected from monitoring well 
ID Identification 

Groundwater results for chlorinated solvents, including vinyl chloride, decreased sharply 
between samples collected before the removal action in spring 2000 (8,400 µg/L) and after the 
removal action in August 2003 (160 µg/L), indicating that contaminant mass reduction has been 
achieved.  Furthermore, results at downgradient wells (A216W02 and A216W03) are non-detect 
and below criteria in all samples from 1999 through 2008, indicating that the chlorinated 
solvents are not migrating via a groundwater pathway.  In addition, the upgradient well 
(A216W01) was consistently non-detect from 1999 through 2003.   

As stated in Section 4.2, the presence of DNAPL in groundwater was investigated based on 
previously detected VOC concentrations in soil and groundwater samples collected near 
Building A216.  Results of the ribbon NAPL sampling at locations A216GB016, A216GB017, 
and A216GB019 showed no evidence of DNAPL in groundwater near Building A216; therefore 
DNAPL is likely not present. 

Explosive Compounds in Groundwater 

The explosive compounds RDX, 1,3-dinitrobenzene, 2,6-dinitrotoluene, nitrobenzene, and 
perchlorate (for which no comparison criteria exist) were detected at low concentrations in 
groundwater samples from Subarea 3.  The table below lists the locations where these 
compounds were detected. 
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Analyte Location ID Date Sample Type 
Concentration  

(µg/L) 
RDX A216VB003 03/17/99 GB  7.0 J 
RDX A216VB004 03/17/99 GB 25 
RDX A216GB013 02/05/99 GB 17.0 
RDX A216W01 08/11/03 GW 0.5 J 
RDX A216W04 06/24/99 GW 21 J 

1,3-Dinitrobenzene A216W01 08/11/03 GW 1.7 J 
1,3-Dinitrobenzene A216W04 06/24/99 GW 1.0 J 
2,6-Dinitrotoluene A216W01 08/11/03 GW 0.3 J 

Nitrobenzene A216W04 06/24/99 GW 3.9 J 
Perchlorate A216W03 08/15/03 GW 5  
Perchlorate A216W04 08/15/03 GW 5  

Notes: 

µg/L Micrograms per liter ID Identification 
GB Grab groundwater sample collected from direct-push boring J Estimated value 
GW Groundwater sample collected from monitoring well RDX Cyclotrimethylene trinitramine 

4.3.3.3  Soil Gas Sample Results 

No VOCs were detected above comparison criteria in the two soil gas samples collected in 
2004 in Subarea 3 (Table 4-5).  

4.3.3.4  Summary of Soil, Groundwater, and Soil Gas Sample Results 

Soil Sample Results 

Cadmium and lead were detected above soil at Subarea 3.  Lead and cadmium concentrations 
detected above the comparison criteria in soil are likely a result of building activities related to 
the paint booth; lead and cadmium contamination was delineated laterally and vertically during 
sampling in 1997, 1998, and 2003 (PRC 1997c, Sullivan and Tetra Tech 2003). Lead and 
cadmium were not identified as risk drivers for human or ecological health in Subarea 3, and 
no further action is recommended for lead and cadmium in Subarea 3. 

Vinyl chloride was the only organic compound detected in soil above its comparison criterion 
(Table 4-2).  One soil sample (208UX4261), collected at 10 feet bgs, contained vinyl chloride 
at a concentration (51 mg/kg) above the comparison criterion (1.7 mg/kg). This sample, shown 
in Figure 4-4, is located at the bottom of a former excavation that was completed along a storm 
drain line to remove ammonium picrate during the MEC intrusive investigation (Weston 
2002).  The likely source of the vinyl chloride is leakage from the removed line or from 
connecting lines and associated sumps on the south side of Building A216.  The Navy has 
investigated potential points of release from Building A216 (see sampling points in Figures 4-4 
and 4-5), and has not found evidence of a continuing release.  Former Building A216 contained 
solvent stills and clean solvent storage tanks which may have served as the source; chlorinated 
solvents may have traveled from the solvent stills or storage tanks in former Building A216 
through the storm drain system to the area near well A216W04, where it may have been released 
into subsurface soil and groundwater via leaks in the storm drain system.   
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Vinyl chloride in soil is delineated laterally by soil and groundwater samples, and vertically by 
groundwater samples.  Although no deeper soil samples were collected at 208UX4261, borings 
for wells A216W02, A216W03, and A216W04 were advanced to 14 feet bgs approximately 80, 
200, and 20 feet southeast, northeast, and south of 208UX4261, respectively.  Soil borings 
A216W02 and A216W03 are downgradient of 208UX4261 and soil boring A216W04 is cross 
gradient of 208UX4261 based on the calculated hydrologic gradient in Subarea 3.  Soil samples 
were collected from borings A216W02, A216W03, and A216W04 at approximately two foot 
intervals from 2 feet bgs to 14 feet bgs, and vinyl chloride was not detected in the samples 
(Figure 4-4).  Further, groundwater samples were collected from the monitoring wells in August 
2003.  Vinyl chloride was not detected in the groundwater samples collected from downgradient 
wells A216W02 and A216W03.  While vinyl chloride was detected in the groundwater samples 
collected from well A216W04, the concentrations were below the comparison criteria in the 
most recent sampling event in August 2003 (Figure 4-5).  Grab groundwater samples were also 
collected from 5 to 20 feet bgs in October 1998 and August 2003 in the vicinity of 208UX4261: 
from A216GB009 (approximately 40 feet upgradient); A216GB019 (approximately 15 feet 
crossgradient); and A216GB018 (approximately 40 feet downgradient).  The groundwater 
samples were collected from deeper interval depths than the 208UX4261 soil sample.  Vinyl 
chloride was either not detected as in the A216GB018 groundwater sample or was below the 
comparison criteria as in the A216GB009 and A216GB019 groundwater samples (Figure 4-5). 
These soil and groundwater sample analytical results define the lateral and vertical extent of 
vinyl chloride contamination identified in soil sample 208UX4261 at 10 feet bgs.  The vinyl 
chloride detected at 208UX4261 was not detected in soil samples collected from boring 
A216W04, approximately 20 feet south of 208UX4261, and it is not contributing as an on-going 
source to groundwater in vicinity of 208UX4261.  No further action is recommended for vinyl 
chloride in soil in Subarea 3. 

Groundwater Sample Results 

Manganese, molybdenum, and nickel were the only inorganic compounds detected in 
groundwater above the comparison criteria, each exceeding the comparison criteria only once.  
Nickel also exceeded the NAWQC aquatic life protection criterion of 36 µg/L.  

Two chlorinated solvents were detected at concentrations exceeding their groundwater 
comparison criteria in Subarea 3.  Results for cis-1,2-DCE exceeded the groundwater 
comparison criterion in four of 26 groundwater monitoring well samples, with a maximum 
concentration of 6,500 µg/L, and exceeded comparison criteria in one of two grab groundwater 
samples with a maximum concentration of 840 µg/L (Figure 4-5).  Vinyl chloride was detected 
above the comparison criterion in four of 26 groundwater monitoring well samples at Subarea 3, 
with a maximum concentration of 3,800 µg/L, and in two of 29 grab groundwater samples with a 
maximum concentration of 8,400 µg/L (Figure 4-5).  All samples with results exceeding 
comparison criteria were collected in a concentrated area along the utility corridor downgradient 
of Building A216 near well A216W04. The depths of the samples collected at locations 
A216GB008 and A216W004 were between 5 and 16 feet bgs, and the sample from location 
A216GB019 was collected from 5 to 20 feet bgs; the depth of the sample collected at 
A216VG007 is unknown.  

As indicated above in the Soil Sample Results section, the upstream source of chlorinated 
solvents in the vicinity of former Building A216 may be activities conducted within former 
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Building A216, although the exact source is unknown.  The Navy has investigated potential 
points of release from Building A216 (see sampling points in Figures 4-4 and 4-5), and has not 
found evidence of a continuing release.  Former Building A216 contained solvent stills and clean 
solvent storage tanks which may have served as the source; chlorinated solvents may have 
traveled from the solvent stills or storage tanks in former Building A216 through the storm drain 
system to the area near well A216W04, where it may have been released into subsurface soil and 
groundwater via leaks in the storm drain system.   

Historical high VOC concentrations in Subarea 3 are delineated laterally and vertically by other 
groundwater samples in the immediate area. Groundwater samples collected 40 and 80 feet 
upgradient (southwest) of the area with the highest VOC concentrations along the storm drain 
line were either below comparison criteria (A216GB014) or were non-detect (A216VB005).  
The extent of chlorinated solvents in groundwater is also delineated downgradient, where VOC 
concentrations are either below comparison criteria or non-detect (A216GB011, A216VB002, 
and A216VB001), and crossgradient (A216VB003, A216VB008, A216GB010) (Figure 4-5).  
The extent of VOCs in groundwater is also delineated vertically by a grab groundwater sample 
that was collected from 5 to 20 feet bgs in August 2003 approximately 40 feet downgradient of 
the highest detected VOC concentrations at location A216GB018.  At this location, cis-1,2-DCE 
was detected at a concentration below the comparison criterion and vinyl chloride was not 
detected (Figure 4-5). These groundwater sample analytical results define the lateral and vertical 
extent of chlorinated solvent contamination in Subarea 3.   

Five explosives (RDX, 1,3-dinitrobenzene, 2,6-dinitrotoluene, perchlorate, and nitrobenzene), 
for which there are no comparison criteria, were inconsistently detected at low concentrations in 
groundwater samples collected on the south side of Building A216.  The likely source of 
low-level explosives in groundwater in Subarea 3 is ordnance production and renovation within 
Building A216. 

Soil Gas Sample Results 

No VOCs were detected above comparison criteria in the two soil gas samples collected in 
2004 in Subarea 3.  

4.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling for IA F1 was conducted for metals and 
chlorinated ethenes with concentrations in monitoring wells that consistently exceeded ambient 
water quality criteria concentrations in groundwater (Section 1.5).  Appendix K presents the fate 
and transport evaluation. 

Manganese, molybdenum, nickel, cis-1,2–DCE, and vinyl chloride were the compounds used for 
the fate and transport modeling in Subarea 3.  Fate and transport modeling predicted that none of 
these chemicals will exceed comparison criteria at the POE. 

In 2008, MNA was evaluated at IA F1 (ChaduxTt 2009); the results are presented in 
Appendix L.  The MNA study results indicate that VOCs and TPH concentrations in 
groundwater are decreasing, which suggests that natural attenuation is occurring at IA F1.  The 
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presence of methane and the concentrations of dissolved oxygen further suggest that conditions 
are favorable for reductive dechlorination.  In addition, the presence of daughter products such as 
cis-1,2-DCE and vinyl chloride provides further evidence that reductive dechlorination is 
occurring at IA F1. 

4.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 3.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion  
Industrial Worker 3 × 10-8 8 × 10-8 3 × 10-7 9 × 10-6 0.05 0.05 0.08 0.2 
Hypothetical Resident 3 × 10-7 9 × 10-7 2 × 10-6 3 × 10-5 0.7 0.7 0.8 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 7 × 10-6 1 × 10-4 1 × 10-4 9 × 10-6 0.1 0.1 0.1 0.2 
Hypothetical Resident 9 × 10-5 2 × 10-3 2 × 10-3 3 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

For the minimal disturbance scenario (0 to 2 feet bgs), the estimated cancer risks for the future 
commercial/industrial worker and hypothetical resident are below the risk management range of 
10-6 to 10-4 for cancer effects.  These results are based on the application of soil gas data that 
were collected in Subarea 3 near an area of elevated VOCs in soil and groundwater.  The 
estimated cancer risks for the commercial/industrial worker and hypothetical resident are within 
the risk management range based on results modeled assuming vapor intrusion of groundwater to 
indoor air.  No chemical-specific cancer risk estimates for surface soil exceeded 1 × 10-6; thus, 
no soil risk drivers were identified for the minimal disturbance scenario using federal toxicity 
criteria.  No chemicals were identified as driving risk based on vapor intrusion modeling of soil 
gas into indoor air.  However, based on the results of modeling vapor intrusion of groundwater 
into indoor air, vinyl chloride was identified as a risk driver in groundwater.  The HI for both 
minimal disturbance scenario receptors was below or equal to the noncancer threshold of 1. 
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Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 3 × 10-6 3 × 10-5 3 × 10-5 8 × 10-6 0.06 0.06 0.09 0.2 
Construction Worker 7 × 10-7 4 × 10-6 5 × 10-6 1 × 10-6 0.7 0.7 10 (10) 5 (4) 
Hypothetical Resident 1 × 10-5 1 × 10-4 1 × 10-4 3 × 10-5 0.7 0.7 0.9 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 1 × 10-5 2 × 10-4 2 × 10-4 8 × 10-6 0.1 0.1 0.1 0.2 
Construction Worker 7 × 10-7 4 × 10-6 5 × 10-6 1 × 10-6 0.7 0.7 10 (10) 5 (4) 
Hypothetical Resident 1 × 10-4 2 × 10-3 2 × 10-3 3 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

The cancer risk result for the construction worker was less than the risk management range of 
10-6 to 10-4 for cancer effects, but is within the risk management range for the 
commercial/industrial worker and hypothetical resident.  Vinyl chloride was identified as a 
cancer risk driver in subsurface soil and groundwater based on modeling vapor intrusion of 
groundwater into indoor air for both the future commercial/industrial worker and hypothetical 
future resident.    No risk drivers were identified based on the modeling vapor intrusion of soil 
gas into indoor air.  The estimated total HIs were less than or equal to the threshold of 1 for 
noncarcinogens for all intrusive development exposure scenarios (future commercial/industrial 
worker, construction worker, and hypothetical future resident). 

The EPCs for lead in surface soil (134 mg/kg) and subsurface soil (67 mg/kg) are below the 
modified OEHHA industrial CHHSL (345.6 mg/kg).  The modified OEHHA residential CHHSL 
(105.6 mg/kg) is exceeded by the EPC for lead in surface soil, but not by the EPC for lead in 
subsurface soil.  The EPC for lead in groundwater (0.000068 mg/L) does not exceed the 
conservative EPA and State of California regulatory action level of 0.015 mg/L.  Thus, lead was 
identified as a risk driver for a hypothetical resident in surface soil at Subarea 3, but was not 
identified as a risk driver for future commercial/industrial workers based on the planned reuse of 
Subarea 3. 

4.3.6  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

Section 2.3.6 presents the complete conclusions of the SLERA and Step 3a risk refinement for 
the upland habitat, which was evaluated as a whole.  Ecological risk was not quantitatively 
evaluated for individual subareas; however, assessment of the spatial distribution of sample 
results did occur within each subarea for each COEC that exceeded a risk-based concentration 
within that subarea.  This section discusses risk associated with the COECs in surface soil 
identified for the upland habitat in Subarea 3. Concentrations of VOCs detected in soil gas 
samples collected in Subarea 3 do not pose unacceptable risk to burrowing mammals. 

Concentrations of lead in surface soil in only one sample exceed the concentration at which the HQ 
using the high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  Lead 
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poses little to no incremental risk in Subarea 3 and therefore is not recommended for further 
evaluation in Subarea 3.  

There are no samples analyzed for zinc within Subarea 3 with concentrations greater than the 
level at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the ornate 
shrew. Therefore, zinc poses little to no incremental risk in Subarea 3 and is not recommended for 
further evaluation in Subarea 3. 

There are no samples analyzed for dioxin-like congeners within Subarea 3 with concentrations 
greater than the level at which the HQ using the high TRV equals 1.0 for the most sensitive 
receptor, the western meadowlark.  Therefore, dioxin-like congeners pose little to no incremental 
risk in Subarea 3, and is not recommended for further evaluation in Subarea 3. 

No further evaluation of ecological risk in Subarea 3 is recommended. 

4.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil, groundwater, and soil 
gas investigations at Subarea 3.  A summary of the decision recommendations for the subarea 
also is included. 

4.4.1  Soil Investigation 

No chemicals in Subarea 3 were detected at concentrations above comparison criteria in more 
than one soil sample.  Vinyl chloride was detected in a sample collected at 10 feet bgs at location 
208UX4261 at a concentration of 51 mg/kg, exceeding the comparison criteria of 1.7 mg/kg.  
Vinyl chloride detected at location 208UX4261 is delineated laterally by soil and groundwater 
samples, and vertically by groundwater samples.  Based on an intrusive development scenario (0 
to 10 feet bgs), vinyl chloride was identified in the HHRA as a risk driver for the future 
commercial/industrial worker and the hypothetical future resident using the federal toxicity 
criteria.  Lead was also identified as a risk driver in surface soil for a hypothetical future resident. 

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
However, no COECs were identified for Subarea 3 based on an analysis of their spatial 
distribution, and therefore, no further action is recommended to address ecological risk in 
Subarea 3. 

4.4.2  Groundwater Investigation 

Manganese, molybdenum, and nickel were the only inorganic compounds detected in groundwater 
above the comparison criteria, each exceeding the comparison criteria only once.  The VOCs cis-
1,2-DCE and vinyl chloride were the only chemicals consistently detected above comparison 
criteria in groundwater in Subarea 3 (Figure 4-2).  Cis-1,2-DCE and vinyl chloride in groundwater 
are concentrated at the removed storm drain line and may be the result of former leakage from the 
removed line or from connecting lines on the south side of Building A216.  The extents of 
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cis-1,2-DCE and vinyl chloride in groundwater are delineated by downgradient concentrations 
below comparison criteria. 

The HHRA estimated cancer risks for the future commercial/industrial worker and hypothetical 
future resident based on vapor intrusion of groundwater into indoor air in Subarea 3 are within 
the risk management range.  Vinyl chloride was identified as a risk driver in groundwater. 

4.4.3  Soil Gas Investigation 

No VOCs were detected above comparison criteria in the two soil gas samples collected in 
2004 in Subarea 3.  

The HHRA estimated cancer risks for the future commercial/industrial worker and hypothetical 
future resident based on vapor intrusion of soil gas into indoor air in Subarea 3 are less than the 
risk management range. 

Soil gas in Subarea 3 does not pose risk to ecological receptors.  

4.4.4  Decision Summary 

The investigation of Subarea 3 was conducted to resolve the following study questions identified 
in the DQOs: 

• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 3? 

• Have chemicals in soil from Subarea 3 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 

• Do concentrations of chemicals in soil, groundwater, or soil gas pose risk to human 
health? 

• Do concentrations of chemicals in soil or soil gas pose unacceptable risk to ecological 
receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 3? 

Human health risk-based decisions were made for Subarea 3 using the (1) future 
commercial/industrial worker, (2) future construction worker, and (3) hypothetical future 
resident under future condition.  Ecological risk-based decisions were made using the plant, 
invertebrate, and vertebrate receptors under current conditions.  Based on the decision rules 
established in DQOs, the following decisions can be made about Subarea 3: 

• The extents of metals, cis-1,2-DCE, and vinyl chloride in soil that exceeded the 
comparison criteria are adequately delineated. 
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• VOCs (1,2-DCE and vinyl chloride) have migrated to groundwater.  However, the 
original source of VOCs in groundwater (the former storm drain) was removed.  Soil 
sampling in the area does not indicate a continuing source of VOCs in the soil. Three 
metals (manganese, molybdenum, and nickel) were detected above their comparison 
criterion in one sample each; the extent of metals in groundwater is adequately 
delineated. 

• Vinyl chloride was identified as a risk driver to a future commercial/industrial 
worker and hypothetical future resident for 0 to 10 feet bgs, the cancer risk was 
estimated in the low- to mid-range of the risk management range.  Vinyl chloride 
in groundwater was identified as a risk driver for a future commercial/industrial 
worker or hypothetical future resident based on vapor intrusion of groundwater 
to indoor air and risks are within the risk management range based on federal 
toxicity criteria.  In addition, no risk drivers were identified based on the 
modeling of soil gas vapor intrusion into indoor air.  Lead was identified as a risk 
driver for a hypothetical resident in surface soil at Subarea 3, but was not 
identified as a risk driver for future commercial/industrial workers based on the 
planned reuse of Subarea 3. 

• Concentrations of chemicals in soil or soil gas in Subarea 3 do not pose unacceptable 
risks to ecological receptors. The groundwater exposure pathway is incomplete for 
ecological receptors.   

• Further evaluation of chemicals in soil, groundwater, and soil gas in Subarea 3 is not 
recommended. 

Condensed Conclusions/Recommendations for Subarea 3 — No chemicals detected in soil, 
groundwater, or soil gas pose an unacceptable risk to human health in Subarea 3 based on federal 
toxicity criteria.  The cancer risks for each receptor were within or below the EPA risk 
management range (10-6 to 10-4) for carcinogens, and the noncancer hazards were below the 
threshold of 1 for noncarcinogens.  No COECs were identified in soil or soil gas as posing 
unacceptable risk to ecological receptors in Subarea 3.  Therefore, no further evaluation is 
recommended to address risks to human or ecological health in Subarea 3.
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2012-07-10    v:\mare island\projects\052_f1_ri\4-3_lead_subarea3.mxd    TtEMI-AL    simon.cardinale

Notes:
*

bgs
IA
J
mg/kg

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram

Maximum Lead Concentration*

! Not Detected (ND)

! Below Industrial
Comparison Criterion
(345.6 mg/kg)

! Above Industrial
Comparison Criterion

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

Removed Structure

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 4-3

IA F1 Remedial Investigation Report

!

!

!

!!

(

(

(

((

208UX4157
10.4  (2')

208UX4156
32.9  (2')

208UX4154
23.2  (2')

208UX4155
79.8  (2')

208UX4153
31.5  (4')

LEAD CONCENTRATIONS IN SOIL,
SUBAREA 3, 0 TO 10 FEET BELOW

GROUND SURFACE



This page intentionally left blank



!
!
!!!

!

!

!

!

!

!
!

!

!

!

!

!
!

!
!

!

!
!

!!

!!

!!

!!

!

!

!
!

!

!

!!!

!!!

!!!!

!!

!

!

!!

!!

!!

!

!!

!!
!!!!!!!

!!!!!!!

!!!!!!

!!!!!!!

!

!!

!!

!!

!

!
!

!
!

!

!

(
(
(
((

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

((

(

(

(

(

(

.

.

.

.

.

.

.

.

.

U

U

U

U

U

U

U

U

U
.

.

.

.

(

(

(

(

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)
MMM)

MMM) MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

MMM)

(

(

(

(

(

(

(

(

(

(

(

(

A131
A192

A75

A76

A278

A54

A260

A31

208UX4165
ND  (5')

208UX4164
ND  (5')
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2012-04-16    v:\mare island\projects\052_f1_ri\4-4_vc_subarea3.mxd    TtEMI-AL    simon.cardinale

Notes:
*

†

bgs
IA
J
mg/kg

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram

Maximum Vinyl Chloride Concentration*

! Not Detected (ND)

! Below Industrial
Comparison Criterion
(1.7 mg/kg)

! Above Industrial
Comparison Criterion

( Surface Sample Location

. Soil Boring Location

U Vacuum Boring

MMM) Storm Water Drain

( Storm Drain Manhole

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Approximate Groundwater
Flow Direction

Subarea Boundary

2000 Excavation Area

Removed Structure

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 4-4

VINYL CHLORIDE CONCENTRATIONS
IN SOIL, SUBAREA 3, ALL DEPTHS

IA F1 Remedial Investigation Report
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51  (10')
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0.04  (4')
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0.001 J  (7')

208UX4196
0.009 J  (4')

A216VB007
ND  (1.5')
0.2 J  (6.5')

A216VB002
ND  (6.5')

208UX4201
0.002 J  (4')

A216W04
ND  (2')
ND  (3.5')
ND  (6')
ND  (8')
ND  (10')
ND  (12')
ND  (14')

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.
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A258A69

A131

A192

A
142

A75

A
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A76

A54

A260

A31

A6

A076GB001
VC ND (MAY 98)

A076GB002
VC ND (MAY 98)

A076GB003
VC ND (MAY 98)

A216GB001
VC 0.4 J (SEP 97)

A216GB002
VC ND (SEP 97)

A216GB003
VC ND (OCT 97)

A216GB004
VC ND (MAY 98)

A216GB005
VC ND (MAY 98)A216GB006

VC ND (MAY 98)

A216GB007
VC ND (MAY 98)

A216GB008
VC 5,600 (MAY 98)

A216GB009
VC 100 (OCT 98)

A216GB010
VC ND (OCT 98)

A216GB011
VC ND (OCT 98)

A216GB012
VC ND (OCT 98)

A216GB013
VC ND (FEB 99)

A216GB014
VC 10 (FEB 99)

A216GB015
VC 5 (FEB 99)

A216GB018
cis-1,2-DCE 0.5 (AUG 03)
trans-1,2-DCE ND (AUG 03)
VC ND (AUG 03)

A216GB019
cis-1,2-DCE 840 J (AUG 03)

trans-1,2-DCE 120 J (AUG 03)
VC 170 J (AUG 03)

A216VB001
VC ND (MAR 99)

A216VB002
VC ND (MAR 99)

A216VB003
VC 1 (MAR 99)

A216VB004
VC ND (MAR 99)

A216VB005
VC ND (MAR 99)

A216VB006
VC ND (MAR 99)

A216VB007
VC 8,400 (MAR 99)

A216VB008
VC ND (MAR 99)

A216VB009
VC ND (MAR 99)

A216W01
cis-1,2-DCE ND (JUN 99)
cis-1,2-DCE ND (OCT 99)
cis-1,2-DCE ND (JAN 00)

cis-1,2-DCE ND (MAY 00)
cis-1,2-DCE ND (AUG 03)
cis-1,2-DCE ND (AUG 03)

trans-1,2-DCE ND (JUN 99)
trans-1,2-DCE ND (OCT 99)
trans-1,2-DCE ND (JAN 00)

trans-1,2-DCE ND (MAY 00)
trans-1,2-DCE ND (AUG 03)
trans-1,2-DCE ND (AUG 03)

VC ND (JUN 99)
VC ND (OCT 99)
VC ND (JAN 00)
VC ND (MAY 00)
VC ND (AUG 03)
VC ND (AUG 03)

A216W02
cis-1,2-DCE ND (JUN 99)
cis-1,2-DCE ND (OCT 99)
cis-1,2-DCE ND (MAR 00)
cis-1,2-DCE 0.3 J (MAY 00)
cis-1,2-DCE ND (AUG 03)
cis-1,2-DCE 0.3 J (AUG 03)
cis-1,2-DCE ND (JUN 08)
trans-1,2-DCE ND (JUN 99)
trans-1,2-DCE ND (OCT 99)
trans-1,2-DCE ND (MAR 00)
trans-1,2-DCE ND (MAY 00)
trans-1,2-DCE ND (AUG 03)
trans-1,2-DCE ND (AUG 03)
trans-1,2-DCE ND (JUN 08)
VC ND (JUN 99)
VC ND (OCT 99)
VC ND (MAR 00)
VC ND (MAY 00)
VC ND (AUG 03)
VC ND (AUG 03)
VC ND (JUN 08)

A216W03
cis-1,2-DCE ND (JUN 99)
cis-1,2-DCE ND (SEP 99)
cis-1,2-DCE ND (JAN 00)
cis-1,2-DCE 0.2 J (MAY 00)
cis-1,2-DCE 0.6 (AUG 03)
cis-1,2-DCE ND (AUG 03)
cis-1,2-DCE 0.1 J (JUN 08)
trans-1,2-DCE ND (JUN 99)
trans-1,2-DCE ND (SEP 99)
trans-1,2-DCE ND (JAN 00)
trans-1,2-DCE ND (MAY 00)
trans-1,2-DCE ND (AUG 03)
trans-1,2-DCE ND (AUG 03)
trans-1,2-DCE ND (JUN 08)
VC ND (JUN 99)
VC ND (SEP 99)
VC ND (JAN 00)
VC ND (MAY 00)
VC ND (AUG 03)
VC ND (AUG 03)
VC ND (JUN 08)

A216W04
cis-1,2-DCE 6,500 (JUN 99)
cis-1,2-DCE 5,700 (OCT 99)
cis-1,2-DCE 1,800 (MAR 00)
cis-1,2-DCE 1,600 (MAY 00)
cis-1,2-DCE 5 (AUG 03)
cis-1,2-DCE 12 (AUG 03)
trans-1,2-DCE 96 (JUN 99)
trans-1,2-DCE 74 (OCT 99)
trans-1,2-DCE 21 (MAR 00)
trans-1,2-DCE 30 J (MAY 00)
trans-1,2-DCE 2 (AUG 03)
trans-1,2-DCE 5 (AUG 03)
VC 1,900 (JUN 99)
VC 3,800 (OCT 99)
VC 1,700 (MAR 00)
VC 2,100 (MAY 00)
VC 47 (AUG 03)
VC 160 (AUG 03)

208UX4261

A216

A216A

A7

40 0 40 80

Feet

2012-04-16    v:\mare island\projects\052_f1_ri\4-5_dce_vc_gw_subarea3.mxd    TtEMI-AL    simon.cardinale

Notes:
1

2

3

bgs
ft
IA
J
µg/L
VOC

Labels indicate concentration in µg/L and the
month and year the sample was collected.
Water Board chronic Environmental
Screening Level (ESL) (Water Board 2008.)
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Feet
Investigation Area
Estimated detection
Micrograms per liter
Volatile organic compound

VOC Concentration1

! Not Detected (ND)
! Below Comparison Criterion
! Above Comparison Criterion

. Soil Boring

A Monitoring Well
*( Vacuum Boring

! Location of soil sample 203UX4261
with vinyl chloride result exceeding
comparison criteria

MMM) Storm Water Drain
( Storm Drain Manhole

Underground Utility Line
Replaced Line3

Line Abandoned in Place3

Removed Line3

Approximate Groundwater
Flow Direction
Subarea Boundary
2000 Excavation Area

Building/Structure
Road
Site Feature

Wetland
Mudflat
Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 4-5
1,2-DCE AND VINYL CHLORIDE

CONCENTRATIONS IN
GROUNDWATER, SUBAREA 3

IA F1 Remedial Investigation Report

Analytes and Comparison Criteria Shown
cis-1,2 Dichloroethene (DCE)
trans-1,2-Dichloroethene (DCE)
Vinyl chloride (VC)

590 μg/L2

590 μg/L2

780 μg/L2

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.
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Type of Analysis

TABLE 4-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Soil Gas

Anions    0    0   18   18   0

Dissolved gases    0    0    2    2   0

Dissolved metals    0    0    3    3   0

Explosives   17   15   38   70   0

Low-level volatile organic compounds    9    7   35   51   0

Low-level volatile organic compounds (Method 8260)*    0    0    8    8   0

Percent moisture   49   47    0   96   0

Pesticides   31   19    0   50   0

pH    8   19    0   27   0

Polychlorinated biphenyls    8    8    0   16   0

Semivolatile organic compounds   31   21    3   55   0

Semivolatile organic compounds (Method 8270)*    8    8    4   20   0

Sulfide    0    0    2    2   0

Total dissolved solids    0    0   16   16   0

Total metals   45   54    1  100   0

Total organic carbon    1    0    0    1   0

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)   31   18    9   58   0

Total petroleum hydrocarbons-extractables-Silica Gel (TPH-dr & TPH-mr)    8    8    0   16   0

Total petroleum hydrocarbons-purgeables (TPH-gr)   39   27    9   75   0

Volatile organic compounds   56   17    0   75   2

Volatile organic compounds (Method 8260)*    8    8   12   28   0

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr

 Page 1 of 1                                                                  Final RI Report, IA F1
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Analyte

TABLE 4-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
32/32ALUMINUM 32,000 14,700 35,000  0 42,000  0   0 100,000 *  0   0A258-2

40/82ANTIMONY 56.8 10.2 8.5  0 12  0   0 410  0   0A076SS004

40/40ARSENIC 20.1 11.9 36  0 44 40   0 0.25  0   0A076SS011

40/40BARIUM 681 223 --  0 --  0   0 100,000 *  0   0A076SS006

23/40BERYLLIUM 0.88 0.51 0.9  0 1.1  0   0 190  0   0A258-1

31/84CADMIUM 130 11.8 5.2  7 5.6  7   7 7.5  7   7A076SS011

74/74CALCIUM 111,000 12,200 ---- ---- -- ---- --A076SS014

82/82CHROMIUM 899 123 140  0 160  0   0 100,000 *  0   0A076SS001

40/82COBALT 68.9 16.4 --  0 --  0   0 300  0   0A076SS003

80/82COPPER 368 J 57.5 120  0 150  0   0 41,000  0   0A076SS011

74/74IRON 62,300 36,000 62,000  0 87,000  0   0 100,000 *  0   0A076SS011

87/90LEAD 1,780 134 59  9 59  9   9 345.6  9   9A076SS006

32/32MAGNESIUM 12,000 6,860 ---- ---- -- ---- --A258-2

74/74MANGANESE 1,600 575 1,600  0 2,400  0   0 23,000  0   0A258-1

22/40MERCURY 0.56 0.18 2  0 10  0   0 310  0   0A076SS003

10/40MOLYBDENUM 23.6 2.9 --  0 --  0   0 5,100  0   0A076SS007

81/82NICKEL 124 48.7 130  0 150  0   0 20,000  0   0208UX4153

66/66POTASSIUM 20,800 11,400 ---- ---- -- ---- --A076SS012

15/40SELENIUM 2.2 0.76 --  0 --  0   0 5,100  0   0A031-1

2/82SILVER 0.091 J 0.075 --  0 --  0   0 5,100  0   0A054-1

31/32SODIUM 7,940 1,520 ---- ---- -- ---- --A076SS005

1/40THALLIUM 0.081 J 0.081 ---- ---- -- ---- --A031-1

44/44TIN 48 12.9 --  0 --  0   0 100,000 *  0   0A076SS011

44/44TITANIUM 5,510 4,110 --  0 --  0   0 100,000 *  0   0A076SS021

82/82VANADIUM 182 88.7 190  0 220  0   0 1,000  0   0208UX4201

82/82ZINC 7,060 557 230  0 270  0   0 100,000 *  0   0A076SS003

Volatile Organic Compounds (mg/kg)
2/1031,2-DICHLOROETHANE 0.004 J 0.0030 --  0 --  0   0 2.2  0   0208UX4153

19/871,2-DICHLOROETHENE (TOTAL) 770 41.3 --  0 --  0   0 9,200  0   0208UX4261

2/103ACETONE 0.097 J 0.097 --  0 --  0   0 100,000 *  0   0208UX4202

3/103BENZENE 0.003 J 0.0020 --  0 --  0   0 5.4  0   0208UX4157

15/103CARBON DISULFIDE 0.026 0.0067 --  0 --  0   0 3,700  0   0208UX4162

1/16CIS-1,2-DICHLOROETHENE 0.00016 J 0.00016 --  0 --  0   0 2,000  0   0A258-2

1/103ETHYLBENZENE 0.016 0.016 --  0 --  0   0 27  0   0208UX4157

1/103TETRACHLOROETHENE 0.003 J 0.0030 --  0 --  0   0 2.6  0   0208UX4155

3/103TOLUENE 0.009 J 0.0035 --  0 --  0   0 45,000  0   0208UX4157

11/103TRICHLOROETHENE 0.015 0.0030 --  0 --  0   0 14  0   0208UX4155

7/103VINYL CHLORIDE 51 7.3 --  1 --  1   1 1.7  1   1208UX4261

3/103XYLENE (TOTAL) 0.032 0.013 --  0 --  0   0 2,700  0   0208UX4157

Semivolatile Organic Compounds (mg/kg)
3/681,4-DICHLOROBENZENE 0.69 0.25 --  0 --  0   0 12  0   0208UX4261

1/684-METHYLPHENOL 0.098 J 0.098 --  0 --  0   0 3,100  0   0208UX4261
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Analyte

TABLE 4-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
1/52ACENAPHTHYLENE 0.054 J 0.054 --  0 --  0   0 33,000 #  0   0A076SS001

1/68ANTHRACENE 0.03 J 0.030 --  0 --  0   0 100,000 *  0   0A076SS001

3/68BENZO(A)ANTHRACENE 0.12 J 0.058 --  0 --  0   0 2.1  0   0A076SS001

4/68BENZO(A)PYRENE 0.089 J 0.041 --  0 --  0   0 0.21  0   0A076SS001

5/68BENZO(B)FLUORANTHENE 0.15 J 0.060 --  0 --  0   0 2.1  0   0A076SS001

7/68CHRYSENE 0.1 J 0.038 --  0 --  0   0 13  0   0A076SS015

9/68FLUORANTHENE 0.25 J 0.048 --  0 --  0   0 22,000  0   0A076SS001

4/68PHENANTHRENE 0.22 J 0.099 --  0 --  0   0 100,000 #  0   0A076SS001

6/68PHENOL 0.38 J 0.10 --  0 --  0   0 100,000 *  0   0208UX4261

11/68PYRENE 0.069 J 0.030 --  0 --  0   0 17,000  0   0A076SS015

13/68TOTAL HMW PAHS 0.705 0.13 ---- ---- -- ---- --A076SS001

4/68TOTAL LMW PAHS 0.304 0.12 ---- ---- -- ---- --A076SS001

PCBs/Pesticides (mg/kg)
7/504,4'-DDD 0.44 0.083 --  0 --  0   0 7.2  0   0A076SS003

4/504,4'-DDE 0.022 J 0.0084 --  0 --  0   0 5.1  0   0A076SS004

9/504,4'-DDT 1.2 0.18 --  0 --  0   0 7  0   0A076SS003

4/50AROCLOR-1260 0.19 J 0.064 --  0 --  0   0 0.74  0   0A076SS002

2/50HEPTACHLOR 0.0009 J 0.00080 --  0 --  0   0 0.38  0   0208UX4164

1/16PCB-101 0.0066 J 0.0066 ---- ---- -- ---- --A054-2

1/16PCB-118 0.0014 J 0.0014 --  0 --  0   0 0.38  0   0A054-2

1/16PCB-128 0.0039 J 0.0039 ---- ---- -- ---- --A054-2

3/16PCB-138 0.025 J 0.0085 ---- ---- -- ---- --A054-2

1/16PCB-153 0.028 J 0.028 ---- ---- -- ---- --A054-2

1/16PCB-170 0.016 J 0.016 ---- ---- -- ---- --A054-2

4/16PCB-180 0.025 J 0.0065 ---- ---- -- ---- --A054-2

1/16PCB-183 0.0066 J 0.0066 ---- ---- -- ---- --A054-2

1/16PCB-187 0.012 J 0.012 ---- ---- -- ---- --A054-2

1/16PCB-195 0.0026 J 0.0026 ---- ---- -- ---- --A054-2

1/16PCB-206 0.0012 J 0.0012 ---- ---- -- ---- --A054-2

1/16PCB-209 0.0005 J 0.00050 ---- ---- -- ---- --A054-2

1/16PCB-28 0.00041 J 0.00041 ---- ---- -- ---- --A258-2

2/50TOTAL CHLORDANES 0.0009 0.00080 ---- ---- -- ---- --208UX4164

9/50TOTAL DDTS 1.64 0.25 ---- ---- -- ---- --A076SS003

5/5TOTAL PCBS 0.1208 0.025 --  0 --  0   0 0.74 #  0   0A054-2

Total Petroleum Hydrocarbons (mg/kg)
22/65DIESEL RANGE ORGANICS 400 HLY 36.1 --  0 --  0   0 500  0   0A258-2

3/66GASOLINE RANGE ORGANICS 10 3.8 --  0 --  0   0 500  0   0208UX4261

48/63MOTOR OIL RANGE ORGANICS 640 H 76.0 --  0 --  0   0 2,500  0   0A031-2

Explosives (mg/kg)
1/32HMX 0.25 J 0.25 --  0 --  0   0 49,000  0   0A280-2

1/21NITROGLYCERINE 0.25 J 0.25 --  0 --  0   0 62  0   0A031-2
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Analyte

TABLE 4-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Explosives (mg/kg)
1/32RDX 0.43 J 0.43 --  0 --  0   0 24  0   0A280-2

Total Organic Carbon (mg/kg)
1/1TOC 12,100 12,100 ---- ---- -- ---- --A216W04

Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Cal/EPA California Human Health Screening Level
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene

DDT Dichlorodiphenyltrichloroethane
DDE

#
*
--
CHHSL
DDD

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

DTSC Cal/EPA, Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency
ESL Environmental screening level
H Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.
EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

HMW High-molecular-weight
HMX High melting explosive
J Estimated value
L Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.
LMW Low-molecular-weight
mg/kg Milligram per kilogram
OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl
PRG Preliminary remediation goal

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

RDX Cyclotrimethylene trinitramine
RSL Regional screening level
Tetra Tech Tetra Tech EM Inc.
TOC Total Organic Carbon
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.  April 9.
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient
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Number of
Locations

with
Detected
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Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality
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Number of
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with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 4-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/4ALUMINUM 83.5 83.5 480   0 940  1   0   087A216W04

3/4ANTIMONY 2.27 1.5 5.6   0 15  3 --   0--A216W03

4/4ARSENIC 53.5 29.7 78   0 110  4   0   036A216W03

4/4BARIUM 404 139 1,200   0 2,300  4 --   0--A216W04

0/4BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/4CADMIUM ND ND 16   0 82  0 --   0--

4/4CALCIUM 353,000 203,000 680,000   0 980,000  4 --   0--A216W03

2/4CHROMIUM 3.4 J 3.4 22   0 180  2 --   0--A216W04

1/4COBALT 4.3 J 4.3 100   0 250  1 --   0--A216W04

0/4COPPER ND ND 33   0 200  0 --   0--

4/4IRON 31,300 10,800 140,000   0 1,100,000  4 --   0--A216W04

4/4LEAD 1.28 J 0.50 10   0 22  4 --   0--A216W04

4/4MAGNESIUM 978,000 487,000 1,500,000   0 3,100,000  4 --   0--A216W03

4/4MANGANESE 11,100 3,010 5,400   1 9,100  4 --   1--A216W02

0/4MERCURY ND ND 0.22   0 0.85  0 --   0--

4/4MOLYBDENUM 28 J 8.5 8.8   1 13  4 --   1--A216W04

3/4NICKEL 22.5 J 9.8 7.5   1 82  3   1   08.2A216W04

4/4POTASSIUM 198,000 95,900 210,000   0 300,000  4 --   0--A216W03

0/4SELENIUM ND ND 12   0 20  0 --   0--

0/4SILVER ND ND 15   0 74  0 --   0--

4/4SODIUM 7,140,000 3,320,000 7,400,000   0 21,500,000  4 --   0--A216W03

2/4THALLIUM 0.02 J 0.015 -- -- --  2 -- ----A216W02

0/4VANADIUM ND ND 140   0 300  0 --   0--

3/4ZINC 12.8 J 8.6 260   0 490  3 --   0--A216W04

Volatile Organic Compounds (µg/L)
2/261,1-DICHLOROETHENE 3 1.7 -- -- --  1 -- ----A216W04

1/92-BUTANONE 23 J 23.0 -- -- --  1 -- ----A216W04

2/17ACETONE 96 J 50.6 -- -- --  2 -- ----A216W04

3/26BENZENE 0.4 J 0.33 -- -- --  1 -- ----A216W04
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TABLE 4-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
8/26CARBON DISULFIDE 3 1.5 -- -- --  3 -- ----A216W02

1/26CHLOROMETHANE 0.29 J 0.29 -- -- --  1 -- ----A216W04

11/26CIS-1,2-DICHLOROETHENE 6,500 1,420 -- -- --  3   4 --590A216W04

1/26ETHYLBENZENE 0.16 0.16 -- -- --  1 -- ----A216W03

4/26TOLUENE 0.24 0.20 -- -- --  3 -- ----A216W04

6/26TRANS-1,2-DICHLOROETHENE 96 38.1 -- -- --  1   0 --590A216W04

2/26TRICHLOROETHENE 2 1.3 -- -- --  1   0 --360A216W04

6/26VINYL CHLORIDE 3,800 1,620 -- -- --  1   4 --780A216W04

2/26XYLENE (TOTAL) 0.8 0.65 -- -- --  2 -- ----A216W03

Semivolatile Organic Compounds (µg/L)
0/ 4None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
3/6DIESEL RANGE ORGANICS 0.39 Y 0.20 -- -- --  3   0 --5A216W04

2/6MOTOR OIL RANGE ORGANICS 0.1 L 0.10 -- -- --  2   0 --5A216W02, A216W03

Explosives (µg/L)
2/201,3-DINITROBENZENE 1.7 J 1.6 -- -- --  2 -- ----A216W01

1/192,6-DINITROTOLUENE 0.3 J 0.30 -- -- --  1 -- ----A216W01

1/19NITROBENZENE 3.9 J 3.9 -- -- --  1 -- ----A216W04

2/6PERCHLORATE 5 I 5.0 -- -- --  2 -- ----A216W03, A216W04

2/19RDX 21 J 10.8 -- -- --  2 -- ----A216W04

Major Anions (mg/L)
18/18CHLORIDE 14,100 5,460 -- -- --  4 -- ----A216W03

1/6NITRATE (AS N) 1.15 1.2 -- -- --  1 -- ----A216W01

7/11NITRATE+NITRITE AS NITROGEN 2 0.86 -- -- --  4 -- ----A216W01

15/16ORTHO-PHOSPHATE (AS P) 4.4 J 0.90 -- -- --  4 -- ----A216W04

16/18SULFATE 760 J 235 -- -- --  4 -- ----A216W03
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TABLE 4-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Dissolved Gases (mg/L)
2/2METHANE 8.2 4.9 -- -- --  2 -- ----A216W02

Sulfide (mg/L)
1/2SULFIDE 9.9 9.9 -- -- --  1 -- ----A216W03

Total Disolved Solids (mg/L)
16/16TDS 25,000 10,700 -- -- --  4 -- ----A216W03
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.
Milligram per litermg/L

--
EPA
ESL
J
L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 4-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.
Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

NAWQC National Ambient Water Quality Criteria
ND None detected
RDX Cyclotrimethylene trinitramine
TDS Total dissolved solids
Tetra Tech Tetra Tech EM Inc.

Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml

TPH Total petroleum hydrocarbons
Water Board
Y
µg/L

San Francisco Bay Regional Water Quality Control Board
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

c Comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based on gross contamination ceiling levels where groundwater is not a current
or potential source of drinking water - 5 mg/L.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).
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TABLE 4-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
16/271,2-DICHLOROETHENE (TOTAL) 41,000 3,940 -- -- -- 16 -- ----A216GB008

3/272-BUTANONE 68 52.0 -- -- --  3 -- ----A216GB010

3/29ACETONE 54 29.3 -- -- --  3 -- ----A216GB009

1/29BENZENE 0.4 J 0.40 -- -- --  1 -- ----A216GB003

11/29CARBON DISULFIDE 6 J 2.2 -- -- -- 11 -- ----A216GB009, A216GB010,
A216GB014

2/2CIS-1,2-DICHLOROETHENE 840 J 420 -- -- --  2   1 --590A216GB019

5/29TOLUENE 5 1.3 -- -- --  5 -- ----A216GB013

1/2TRANS-1,2-DICHLOROETHENE 120 J 120 -- -- --  1   0 --590A216GB019

4/29TRICHLOROETHENE 360 J 93.3 -- -- --  4   0 --360A216VB007

8/29VINYL CHLORIDE 8,400 1,790 -- -- --  8   2 --780A216VB007

6/29XYLENE (TOTAL) 2 J 1.2 -- -- --  6 -- ----A216GB013, A216VB003

Semivolatile Organic Compounds (µg/L)
1/34-METHYLPHENOL 0.2 J 0.20 -- -- --  1 -- ----A216GB002

Total Petroleum Hydrocarbons (mg/L)
0/ 3None Detected ND ND -- -- --  0 -- ----

Explosives (µg/L)
3/12RDX 25 16.3 -- -- --  3 -- ----A216VB004
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per liter
National Ambient Water Quality CriteriaNAWQC

--
EPA
ESL
J
mg/L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 4-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.
Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

ND None detected
RDX Cyclotrimethylene trinitramine
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board

Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml

µg/L Microgram per liter

c Comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based on gross contamination ceiling levels where groundwater is not a current
or potential source of drinking water - 5 mg/L.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).
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TABLE 4-5: SUMMARY OF SOIL GAS ANALYTICAL RESULTS, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location of Maximum
Detected Result a

Volatile Organic Compounds (µg/m³)
2/21,2,4-TRIMETHYLBENZENE 86 45.1   2   062,000A216SG002

2/21,3,5-TRIMETHYLBENZENE 23 12.1   2   062,000 #A216SG002

2/21,3-BUTADIENE 14 8.7   2   0820A216SG002

1/21,3-DICHLOROBENZENE 2.2 2.2   1   01,760,000 #A216SG002

1/21,4-DIOXANE 7.6 7.6   1   03,200A216SG002

2/22-BUTANONE 26 20.0   2   044,000,000A216SG002

2/22-HEXANONE 9 6.6   2   0260,000A216SG002

2/24-ETHYLTOLUENE 30 15.9   2   044,000,000 #A216SG002

2/24-METHYL-2-PENTANONE 3.5 2.6   2   026,000,000A216SG002

2/2ACETONE 280 225   2   0280,000,000A216SG002

2/2BENZENE 19 17.0   2   03,200A216SG002

2/2CARBON DISULFIDE 28 17.5   2   06,200,000A216SG002

1/2CHLOROFORM 7.1 7.1   1   01,060A216SG002

1/2CHLOROMETHANE 0.86 0.86   1   0780,000A216SG002

2/2CIS-1,2-DICHLOROETHENE 50 28.1   2   0520,000 #A216SG002

2/2CYCLOHEXANE 16 15.5   2   052,000,000A216SG001

2/2ETHANOL 64 60.5   2   036,000,000 #A216SG001

2/2ETHYLBENZENE 81 53.5   2   09,800A216SG002

1/2FREON 113 2.1 2.1   1   0260,000,000A216SG001

1/2FREON 12 1.4 1.4   1   01,760,000A216SG002

2/2HEPTANE 20 17.0   2   06,200,000 #A216SG002

2/2ISOPROPYL ALCOHOL 3.4 2.8   2   062,000,000A216SG002

1/2METHYLENE CHLORIDE 4.9 4.9   1   052,000A216SG002

2/2STYRENE 8.7 5.3   2   08,800,000A216SG002

1/2TETRACHLOROETHENE 5.4 5.4   1   04,200A216SG002

2/2TETRAHYDROFURAN 1.1 1.1   2   0176,000 #A216SG001, A216SG002

2/2TOLUENE 330 265   2   044,000,000A216SG002

1/2TRANS-1,2-DICHLOROETHENE 9.3 9.3   1   0520,000A216SG002

1/2TRICHLOROETHENE 8.2 8.2   1   012,200A216SG002

2/2TRICHLOROFLUOROMETHANE 2.6 1.8   2   06,200,000A216SG002

1/2VINYL ACETATE 12 12.0   1   01,760,000A216SG002

1/2VINYL CHLORIDE 1.8 1.8   1   05,600A216SG002
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TABLE 4-5: SUMMARY OF SOIL GAS ANALYTICAL RESULTS, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location of Maximum
Detected Result a

Volatile Organic Compounds (µg/m³)
2/2XYLENE (TOTAL) 450 288   2   0880,000A216SG002

Notes:
Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Cal/EPA, Department of Toxic Substances Control
U.S. Environmental Protection Agency
Regional screening level
Microgram per cubic meter

#
DTSC
EPA
RSL
µg/m³

Source: DTSC.  2011.   "Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance)."  October.  Available on-line at:
          http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf.
EPA.  2010.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November 11.

a "Other" criteria are US EPA (2010) industrial RSLs for ambient air with applied DTSC (2011) default attenuation factors of 0.0005 for future industrial buildings.
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5.0  SUBAREA 4 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 4 within IA F1 
and Figure 5-1 presents sampling locations. 

5.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY  

Subarea 4 is bounded by Subarea 2 to the north, Subarea 6 (the wetland subarea) to the east, 
Subarea 5 to the south, and Subarea 3 to the west (Figure 1-3).  Subarea 4 contains buildings 
A75, A131, A159, A225, A248, A256, A278, and an unnamed building north of Building A248 
(Figure 1-3).  It also formerly contained Building A190, which was demolished between 1982 
and 1985.  This subarea comprises about 10.61 acres.  Subarea 4 includes both grassy areas and 
remnant asphalt areas.  Portions of the site that previously were paved are now unpaved as a 
result of excavations conducted along Blake and Garino Avenues during the MEC intrusive 
investigation (Weston 2002).  All of the buildings in Subarea 4 are currently vacant and locked.  
Access to any of the buildings must be arranged through the Navy.  The paragraphs below 
briefly describe the current conditions of all buildings located in Subarea 4 and the previous 
investigations associated with the buildings.  Section 1.2.3 of this RI report describes the 
previous investigations conducted within IA F1, and Table 1-1 summarizes the IA F1 buildings 
and investigations.  Building locations and associated sampling locations are shown on 
Figure 5-1 and Section 5.3.1 discusses the number and types of sampling conducted during 
previous investigations.  Data collected during previous investigations described below were 
incorporated into the HHRA conducted for Subarea 4 and the ERA conducted for the upland 
habitat; results for the risk assessments are described in Sections 5.3.5 and 5.3.6.  

Building A75 

Building A75, a 31,683-ft2 steel building with corrugated, galvanized iron sheeting and a 
concrete floor, was constructed in 1918 and is located between Gardner and Garino Avenues and 
between Railroad and Blake Avenues.  A covered walkway with an overhead conveyor system 
connects Building A75 to Building A76.  Building A76 is discussed as part of Subarea 3 in 
Section 4.0.  Building A75 is surrounded by grassy areas on the northern and western sides, 
asphalt on the east, and disturbed dirt caused by removal of metallic anomalies to the south.  The 
building historically was used to repair ammunition boxes, to manufacture silk powder bags, and 
as a paint and print shop.   

Building A75 is divided into three rooms:  the northern room was the lid and box painting area; 
the central room contained the print shop, grit blast area, and silk storage room; and the southern 
room was used for box repair (PRC 1995d).  The grit blast area historically contained a 
grit-blasting machine and associated grit pit, two paint-drying ovens, and a spray-painting booth.  
The grit pit is located below the grit blasters and houses the lower parts of the blasters as well as 
a large floor drain; there are floor drains in each room of the building.  During the ordnance PA 
investigation, the floor and floor drain in the grit pit were both covered with a thick, white 
residue (PRC 1995c).  
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Seven pipes protrude from the southeast side of Building A75 at evenly spaced intervals.  During 
August 1996 field activities, the pipes were investigated using a remote camera system and were 
found to be generally open and unclogged; however, their origins could not be identified 
(PRC 1997c).  Two of the pipes drain to bare soil.  A dust collector was near the south end of the 
building, and two sumps and one utility vault were near the northern corner of Building A75.  In 
addition, the sumps were exposed and contained water and an outfall pipe.  The utility vault was 
dry (PRC 1997c). 

Building A75 was recommended for further investigation of floor drains and sumps and 
evaluation of potential effects to soil in the PA (PRC 1995c).  Soil and groundwater 
contamination may have resulted from leaks in former sumps associated with Building A75 and 
from contaminated liquids draining through openings in the floor.  To address these concerns, 
three rounds of sampling were conducted between 1997 and 1999 during the Group II/II 
accelerated study to evaluate the lateral and vertical extent of contamination.  No analytes in 
groundwater samples were detected in excess of comparison criteria.  Soil sampling locations 
containing TPH and lead concentrations above updated comparison criteria were identified.  
Additional investigation was conducted in 2003 (Sullivan and Tetra Tech 2003) to delineate the 
extent of TPH-mr, cadmium and metal detections at the Building A75 area.  Investigations in 
2003 sufficiently characterized the building and surrounding area.  The HHRA for Subarea 4 and 
the ERA for the upland habitat identified high concentrations of lead that pose risk to human and 
ecological health, and high concentrations of zinc that pose risk to ecological health, along the 
south side of Building A75, and recommends further evaluation to address these human and 
ecological risks. 

In 1999, Weston excavated four pits, 1-O10, 2-O10, 1-M9, and 2-M9, in the Building A75 area 
as part of the metallic anomaly removal (Weston 2002).  Confirmation samples were collected 
from these pits.  TPH-mr was detected in soil at Pits 1-M9 and 2-M9 at concentrations that 
exceeded investigation-specific comparison criteria (Sullivan and Tetra Tech 2003), but did not 
exceed comparison criteria for the RI.   

Building A131 

Building A131 is a 18,411-ft2 building made of tile bricks with a roof of corrugated steel over 
wood.  The building is located on Garino Avenue south of Building A258.  The area surrounding 
the building is soil.  Building A131 was constructed in 1921 and was used as an ordnance 
warehouse.  The building is split into three compartments.  The compartments currently were 
used to store crane parts, empty ordnance containers, and handling parts.  Four roof vents were in 
each compartment.  No tanks, sumps, or floor drains were associated with the building.  No 
known spills or releases have occurred inside or outside of the building (PRC 1995c).  In 1987, a 
dummy nose cone containing magnesium-thorium alloy was removed.  There was no loose 
contamination, and the building was released after a radiological survey (Navy 1996b).  No 
further action was recommended at this building in the ordnance PA (1995c).   

Building A159 

Building A159, a 9,876-ft2 concrete building, was constructed in 1933 and is located south of 
Gardner Avenue and east of Blake Avenue.  This building was used to assemble and renovate 
bag charges (generally bags containing gunpowder as a charge) and to break down fixed and 
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semi-fixed ammunition (ammunition with and without permanently attached cartridge cases).  
The first floor of the building is made up of three areas separated by concrete fire walls:  a 
priming room in the northern end of the building, a stacking room in the middle of the building, 
and a tanking room in the southern end of the building.  The floor of the building consists of 
concrete and tile.  No tanks or sumps were associated with this building.  

The IAS identified “major contamination” in Building A159, and it was decontaminated in June 
1975.  These activities included vacuuming, sweeping, dismantling, and removing machinery 
and structures, as well as washdown of the building interior.  Drain lines were removed as part of 
this effort.  In addition, the IAS concluded that the ground surrounding Building A159 was 
contaminated with propellant grains.  As a result, a controlled fire was used to decontaminate the 
surrounding soil (E&E 1983).   

The PA recommended further investigation at Building A159 to assess the success of the 
decontamination procedures and any effect to the surrounding areas (PRC 1995c).  During a site 
visit in 1996, Tetra Tech personnel noted a hole and a stain in the floor of the priming room, and 
a few patched cracks in the floor of the stacking room with an orange-yellow tint (ammonium 
picrate) (PRC 1997c).  During the Group II/III accelerated study, one round of sampling was 
conducted in 1997 to characterize the extent of soil contamination resulting from the controlled 
fire and possible drainage of liquids through holes and cracks in the floor.  TPH-mr and 
antimony were detected in soil at one location at concentrations slightly exceeding comparison 
criteria.  Additionally, lead was detected in soil at one location underneath the building at a 
concentration that only slightly exceeded the comparison criteria.  Further sampling to address 
TPH-mr and metals concentrations detected during the initial round of sampling was not 
recommended because metallic anomaly removal activities were planned.  Soil at the location 
containing concentrations of TPH-mr and antimony exceeding criteria was removed during the 
metallic anomaly removal activities.  Soil at the location containing lead exceeding comparison 
criteria has not been removed; however, the isolated concentration was below the updated 
comparison criteria and, therefore, no further sampling is recommended at this location (Sullivan 
and Tetra Tech 2003).   

As part of metallic anomaly removal (Weston 2002), Weston excavated one large pit, 1-Q12, in 
the Building A159 area.  The purpose of the intrusive investigation in the vicinity of Building 
A159 was to remove the surface soil and screen it for propellant grains (smokeless powder).  
Confirmation samples were collected from this pit in November 1999 and one location contained 
a concentration of TPH-mr that exceeded updated comparison criteria.  Weston concluded that 
no appreciable quantity of additional smokeless propellant was recovered (Weston 2002).  
Additional investigation was conducted in 2003 to further delineate the TPH-mr concentrations 
detected during the metallic anomaly removal activities at Building A159.  Investigations in 
2003 sufficiently characterized the building and surrounding area.   

During the building explosive hazard decontamination in 2010, blast doors and pass-through 
shields associated with the building were disassembled.  An electric motor used to run a 
conveyor within the building was also disassembled and removed.  The conveyor shaft and pit 
were decontaminated by power washing.  Decontamination wash water was temporarily held in 
waste water holding tanks, and disposed of properly at the end of the investigation.  Two missile 
shapes found on the loading dock of this building were investigated and identified as safe to 
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transport and were moved to Building A258 for storage.  The confirmation sampling results 
confirmed that decontamination was successful (all results were below the minimum 
concentrations determined to be reactive or to present an explosives hazard) 
(NAVSURFWARCENDIV 2011).  No further action is recommended for Building A159. 

Former Building A190 

Building A190 was constructed in 1939 and demolished between 1982 and 1985 and is located 
southwest of Building A225; the building footprint can be seen on Figure 5-1.  The building 
footprint is covered with non-native grasses.  Building A190 was historically used as a boiler 
house.  Building A190 was considered a low priority building and was not investigated in the PA 
as it was already demolished; however, soils associated with building activities were investigated 
in the additional sampling investigation in 2007 (SulTech 2007a).  No soil staining was observed 
during a site walk on October 17, 2011. 

USTs associated with Building A190 include UST A-190(1), A-190(2), A-190(3), and A-190(4), 
which formerly contained fuel or water for the boiler house and comprised three steel USTs and 
one concrete UST.  The USTs were removed in 1992, and subsequent sampling was conducted 
(PRC 1992, 1994a; Tetra Tech 2001a) to investigate a hydrocarbon spill associated with the fuel 
UST.  The UST site was closed as a low-risk fuel site (Tetra Tech 2001a).   

The former building A190 area was further investigated as part of the 2006 to 2007 data gap 
sampling investigation.  Four soil samples were collected from two locations (A190-1 and A190-
2) in the vicinity of former Building A190 to determine if former building activities 
contaminated soil beneath the former approximate location of Building A190.  Investigations in 
2003 further characterized the building and surrounding area.  The ERA for the upland habitat 
found that dioxin-like congeners pose unacceptable risk to birds and mammals at location A190-
1.  However, the ERA also concluded that dioxin-like congeners are not widespread throughout 
the upland habitat and that the quality of the habitat around Building A190 did not encourage 
foraging in the area, resulting in an incomplete exposure pathway.  Further evaluation of dioxin-
like congeners at Building A190 is not recommended, and no further investigation or action is 
recommended for this building.  

Building A225 

Building A225 is a 10,200-ft2 concrete building located on Uhuru Drive in the ordnance 
production area.  Building A225 has a corrugated steel roof and windows covered by steel doors.  
The building was constructed in 1942 as an ordnance warehouse.  The area surrounding the 
building is soil.  No sumps, floor drains, or air emissions control systems were associated with 
the building.   

During the 1995 ordnance PA the following observations were made: an empty powder can was 
observed under the building, and a ruptured 8-inch pipe covered in white residue runs under the 
building.  The pipe, however, does not connect to Building A225; historical records do not 
indicate to what the pipe is connected.  A separator board and large old equipment parts were 
also observed under the north side of the building.  The building is located on a filled area that 
may contain UXO.  Since no CERCLA contamination was identified, no further action under the 
IR program was recommended for Building A225 in the ordnance PA (PRC 1995c); however, 
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the vicinity of the building was recommended for further investigation of potential UXO.  The 
vicinity of Building A225 was evaluated as part of the UXO intrusive investigation (Weston 
2002).  No further ordnance action is required (Sullivan and Tetra Tech 2003).   

In July 1990, a 200-gallon fuel oil UST (UST-A225) was removed from near the west side of the 
building (PRC 1995c).  During excavation, an oil odor was observed in soil, and samples were 
collected (PRC 1991b).  TPH was the only chemical detected at concentrations above 
comparison criteria.  The ordnance PA recommended that the extent of petroleum-contaminated 
soil from the former UST be further investigated (PRC 1995c).  Additional samples were 
collected in 2006, and the UST was recommended for closure as a low risk fuel site (SulTech 
2007b).  The UST was closed in January 2011 with a land use control for industrial use only 
(Water Board 2011). 

As part of metallic anomaly removal (Weston 2002), numerous 14-inch gun propelling charge 
containers (powder cans) were unearthed near Building A225 east of Blake Ave adjacent to an 
underground steam line vault.  Since the cans and adjacent soil were visibly stained and emitted 
the distinct odor of a petroleum product, the cans most likely had been filled with Bunker C fuel 
oil and buried.  Subsequent sampling was used to confirm that all petroleum-contaminated soil 
had been removed.  The extremely thick, viscous nature and low volatility of Bunker C fuel oil 
had apparently limited migration of the oil.  A storm drain containing oily water was also 
unearthed west of Building A225.  The surrounding oil-contaminated soil was stockpiled and the 
drain line removed to a point near A225 where the remainder of the line running under the 
building was drained and capped.  Subsequent sampling of the storm drain excavation revealed 
chemicals below screening levels (Weston 2002).   

Building A248  

Building A248, a 14,673-ft2 concrete building with a steel roof, was constructed in 1942 and is 
located southwest of Blake Avenue.  Concrete and asphalt lie on the eastern, southern, and 
western sides of Building A248, and disturbed dirt from the removal during the MEC intrusive 
investigation is present on its northern and northeastern sides (Weston 2002).  A crawl space is 
present beneath Building A248.  A concrete pad that may have underlain machinery or 
equipment is located along the northeastern wall of the building (PRC 1997c).  No tanks or 
sumps were identified.  Although old vents were present in the building, no air emissions 
controls were observed. (PRC 1995c). 

Building A248 originally was used for assembly, breakdown, and overhaul of cartridges.  The 
building is divided into four primary rooms:  a former canister loading and defusing area, a 
former priming and breakdown area, a former assembling area, and a former boxing area 
(PRC 1997c).  A former motor room is attached to the northwestern end of the former canister 
loading and defusing area.  The former canister loading area historically contained canister-
loading machines, a manually operated 40-millimeter (mm) defusing machine, and a hazardous 
materials storage area.  The former priming and breakdown area held a Detrex solvent machine 
for degreasing components, two case-priming machines, and a 40-mm hydraulic breakdown 
machine.  The former assembling area had cartridge assembly machines and two automatic 
gauging machines.  The former boxing area had an automatic paint machine, drying ovens, a 
fuze assembly line, a water tester, a conveyor, buffing fixtures, and gauges for a 20-mm aircraft 
renovation line.  
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In the 1970s, the building was used as an electronics laboratory; subsequently, it was used as 
administrative offices.  The interior of this building was modified with the addition of 
partitioning walls, furniture, a false floor, a new ducting system, and a drop ceiling.   

No floor drains were identified in the building during the ordnance PA, but drains outside the 
building were observed.  Building A248 was recommended for further investigation to assess 
whether drains outside the building were connected to the building (PRC 1995c).  In August 
1996, in preparation for the Group II/III accelerated study, the drains were investigated using a 
remote camera system and were found to be unclogged, free of sedimentation, with a flow 
direction toward neighboring Building A278.  The drains were found to originate in a concrete 
floor within the former motor room, where two bermed areas contained drains (PRC 1997c).  
Potential soil contamination beneath Building A248 may have resulted from historical 
operations, including cartridge assembly, canister loading, painting, and leaks or cracks in the 
floor.  To address these concerns, three rounds of soil sampling were conducted between 1997 
and 1999 as part of the Group II/III accelerated study; no groundwater sampling was conducted.  
Soil samples containing TPH-mr were identified at concentrations that exceeded comparison 
criteria (1997c).  

An additional investigation was conducted in 2003 to further delineate the TPH-mr detections 
and evaluate the potential presence of VOCs or SVOCs in areas with elevated TPH 
concentrations in soil at Building A248.  Investigations in 2003 sufficiently characterized the 
building and surrounding area.  TPH in soil and groundwater was evaluated in the TPH technical 
memorandum; no further action is recommended for TPH in the area around Building A248 
(Appendix O).   

As part of metallic anomaly removal, Weston excavated two pits, 1-Q8 and 1-R10, in the 
Building A248 area.  Confirmation soil samples were collected from these pits in March 1999.  
No constituents were detected at concentrations that exceeded updated comparison criteria 
(Weston 2002). 

During the building explosive hazard decontamination in 2010 and 2011, the decontamination 
team inspected Building A248, removed the building contents, and power washed the building 
interior.  Asbestos-containing materials such as the transite false ceiling and a mastic-type 
flooring material were removed.  The process piping was removed and decontaminated.  The 
new ducting system was removed, and the old ducting system was inspected and left in place. 
Buried drain lines between Buildings A248 and A278 were exposed, remotely removed, and 
decontaminated.  Decontamination wash water was temporarily held in wastewater holding tanks 
and disposed of properly at the end of the investigation.  The sampling results confirmed 
that decontamination was successful (NAVSURFWARCENDIV 2011).  No further action is 
recommended for Building A248. 

Unnamed Building North of Building A248 

The unnamed building north of Building A248 is a 2,000-ft2 pre-manufactured building that was 
placed on site sometime between 1987 and 1993 for administrative office use by Naval Sea 
Systems Command.  No tanks, sumps, or floor drains are associated with this building.  The 
building is raised from ground level by a metal frame.  The building is currently vacant.  The 
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area surrounding the building is soil and asphalt.  No known spills or releases have occurred 
inside or outside of the building, and no further action is recommended for this building. 

Building A256 

Building A256 is a 1,280-ft2 corrugated iron and wood framed building with a concrete floor 
constructed in 1943.  The area surrounding the building is soil and asphalt.  The building is 
located along Mare Island Strait at the intersection of Gardner Avenue and Uhuru Drive.  
Building A256 was used as an ordnance warehouse and is empty.  No tanks, sumps, drains, or air 
emissions systems were associated with the building.  No further action was recommended at 
this building in the ordnance PA (PRC 1995c).   

Building A278 

Building A278 is 360-ft2 and was used as a vacuum system house for Building A248.  It is 
located north of Building A248 and was constructed in 1948.  The building comprises two 
rooms, both of which are empty.  A recessed edge ran around the perimeter of each room, but no 
drain was identified.  No tanks or air emissions control systems were associated with the 
building.  The entire building, including floors, walls, and ceiling is constructed of 
noncompromised concrete.  Two subsurface utility lines covered by metal plates run between 
Building A278 and Building A248.  The area surrounding the building is paved with asphalt, and 
soil berms abut the building on the northeast and northwest sides.  Building A278 is not 
suspected to have released hazardous substances to the environment (PRC 1997c). 

The building was referred to the RI program to assess whether any drains or sumps are 
associated with the building and what types of wastes might have been present in the building.  
The August 1996 field effort confirmed that no drains were associated with the building and 
recommended no further investigation as part of the Group II/III accelerated study, as the 
building was sufficiently characterized (PRC 1997c).  

Soil east of the building was investigated during the additional sampling investigation in 2006 to 
2007 to determine if there was any soil contamination associated with former uses.  Four soil 
samples were collected from two locations (A278-1 and A278-2) in the vicinity of Building 
A278 to evaluate whether former building activities contaminated soil surrounding Building 
A278.  Investigations in 2006 to 2007 sufficiently characterized the building and surrounding 
area.  No further investigation or action is recommended for this building. 

During the 2010 building explosive hazard decontamination effort, it was found that each interior 
room of Building A278 contained a trench that drained into another trench between Buildings 
A248 and A278.  During the building explosive hazard decontamination in 2010, the interior of 
the building was decontaminated by power washing.  The trench lines and piping between these 
two buildings were removed and decontaminated.  Decontamination wash water was temporarily 
held in wastewater holding tanks, and disposed of properly at the end of the investigation.  The 
decontamination confirmation sampling results confirmed that decontamination was successful 
(NAVSURFWARCENDIV 2011).   
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Subarea 4 Summary 

Soil and groundwater data associated with Subarea 4 buildings were evaluated in the HHRA for 
Subarea 4 and the ERA for the upland habitat, as described in Sections 5.3.5 and 5.3.6.  The risk 
assessments identified high concentrations of lead that pose risk to human and ecological health, 
and high concentrations of zinc that pose risk to ecological health, along the south side of 
Building A75.  Further evaluation in the feasibility study is recommended to address these 
human and ecological risks.  The remainder of Subarea 4 is recommended for no further action 
under CERCLA in this RI. 

5.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Group II/III accelerated study (PRC 1997c), several UST investigations 
(PRC 1992, 1994a; Tetra Tech 2001a), and the MEC intrusive investigation (Weston 2002) were 
evaluated to determine if additional samples should be collected from Subarea 4.  Based on the 
evaluation, the revised draft final SAP for IA F1 proposed that additional sampling be conducted 
in Subarea 4, as follows (Sullivan and Tetra Tech 2003):  

• To delineate the extents of metals, SVOCs, explosives, and TPH in soil near 
Buildings A75 and A248 

• To delineate the extents of explosives and TPH in soil near Building A159 

• To evaluate the potential presence of metals, VOCs, SVOCs, explosives, and TPH in 
groundwater near Building A248 

After the draft RI report had been submitted (SulTech 2005), additional sampling was conducted 
to address comments and concerns expressed by the regulatory agencies and to supplement data 
collected during previous investigations.  The additional sampling was completed to further 
define the nature and extent of potential contamination in the vicinities of Building A278 and 
former Building A190 (Appendix N). 

Results from previous sampling events conducted in Subarea 4 are presented in Section 5.3. 

5.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 5.3.1), physical and chemical characterizations 
(Sections 5.3.2 and 5.3.3), results of the fate and transport analysis (Section 5.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 5.3.5 and 5.3.6) conducted at 
Subarea 4.  Section 5.1 summarizes the previous investigations performed in Subarea 4. 

5.3.1  Field Activities Summary 

Figure 5-1 shows the sampling locations for Subarea 4.  The following data were collected from 
these sampling locations.   
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• Between April 1992 and July 1997, 148 soil samples were collected at depths 
between 2 and 16 feet bgs from 59 sampling locations in Subarea 4; these samples 
were collected during the UST study (PRC 1992, 1994a; Tetra Tech 2001a).  
Additionally, 21 grab groundwater samples were collected from 21 sampling 
locations, and 15 groundwater samples were collected from three monitoring wells 
(A190W01, A190W02, and A190W03). 

• In January 1993, five soil samples were collected at depths between 2 and 16 feet bgs 
from five sampling locations in Subarea 4; these samples were collected during the 
UST study (PRC 1992, 1994a; Tetra Tech 2001a). 

• In December 1997, one groundwater sample was collected from well 019A225W01 
in Subarea 4; this sample was collected during the UST study (PRC 1992, 1994a; 
Tetra Tech 2001a).  

• In March 1998, two soil samples were collected at a depth of 8 feet bgs from one 
location (SPR-A221WSSP801) during the MEC intrusive investigation (Weston 
2002). 

• Between May to October 1998, 53 soil samples were collected at depths between 0 
and 10 feet bgs from 12 sampling locations in Subarea 4; these samples were 
collected during the Group II/III accelerated study (PRC 1997c).  Additionally, six 
grab groundwater samples were collected from six sampling locations.  These 
samples were collected to address metals, SVOCs, and TPH detected near Building 
A75; chromium detected in samples collected near Building A159; and SVOCs and 
TPH detected in soil samples collected near Building A248 during the Group II/III 
accelerated study. 

• In October 1998, three groundwater samples were collected from three existing 
monitoring wells (A190W01, A190W03, and A190W04) as part of the Group II/III 
accelerated study (PRC 1997c). 

• Between March 1999 and March 2000, 70 soil samples were collected at depths 
between 1 and 8.5 feet bgs from 72 pits in Subarea 4; these samples were collected 
during confirmation sampling for the MEC intrusive investigation (Weston 2002) to 
address ammonium picrate that was detected in soil and to confirm that further 
excavation was not required.  

• In August 2003, 37 soil samples were collected from 15 sampling locations at depths 
between 0 and 10.5 feet bgs (Sullivan and Tetra Tech 2003).  Additionally, one grab 
groundwater sample was collected from one sampling location.  These samples were 
collected to delineate the extents of metals and TPH in soil near Building A75; to 
delineate the extent of TPH near Buildings A159 and A248; to evaluate the potential 
presence of nitrocellulose near Building A159; and to evaluate the potential presence 
of VOCs and SVOCs near Building A248. 

• In November 2006, eight soil samples were collected from four sampling locations 
within Subarea 4 at depths of 0 and 0.5 feet bgs and 2 to 4 feet bgs.  These samples 
were collected to further define the nature and extent of potential contamination in the 
areas surrounding Buildings A190 and A278.  Samples were analyzed for metals, 
PCBs, SVOCs, VOCs, explosives, and TPH (Appendix N). 
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5.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 4. 

5.3.2.1  Geology 

The geology encountered in Subarea 4 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

5.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 4.  The elevation of groundwater in monitoring wells and soil borings was 
between 0 and 2 feet above msl. 

5.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 4 is within the upland habitat of IA F1, 
which is discussed in Section 2.3.2.3. 

5.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil and groundwater samples 
collected in Subarea 4.  Only chemicals at concentrations above comparison criteria or chemicals 
that were detected with no available criteria are discussed.  Chemicals detected at concentrations 
below comparison criteria are not discussed because they are not expected to pose a significant risk 
to human health or the environment.  However, the HHRA and SLERA and Step 3a risk 
refinement (summarized in Sections 5.3.5 and 5.3.6) considered all detected chemicals, regardless 
of whether they exceeded comparison criteria.  Table 5-1 summarizes the laboratory analysis on 
samples collected in Subarea 4.  Tables 5-2, 5-3, and 5-4 summarize soil, groundwater, and grab 
groundwater results for Subarea 4.  Appendix G presents the complete analytical data tables for IA 
F1. 

5.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 4.   

Inorganic Compounds in Soil 

Cadmium and lead were the only inorganic compounds detected in soil at concentrations 
exceeding comparison criteria in Subarea 4 (Table 5-2).  The table below lists the locations 
where cadmium and lead were detected at concentrations exceeding the comparison criteria. 
Figure 5-2 shows the distribution of cadmium concentrations within Subarea 4.  Lead was 
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identified as posing risk to ecological receptors at Subarea 4 and exceeds the comparison criteria 
in three locations; Figure 5-3 shows the distribution of lead concentrations within Subarea 4.   

Analyte Location ID Date 

Sample 
Depth  

(feet bgs) 
Concentration 

(mg/kg) 

Comparison 
Criterion  
(mg/kg) 

Cadmium A075GB002 09/19/97 0 to 0.5 9.6 7.5 
Cadmium A075GB003 09/19/97 0 to 0.5 9.1 7.5 
Cadmium A075GB006 05/28/98 3.0 to 4.0 62.5 7.5 
Cadmium A075GB008 05/28/98 3.0 to 4.0 10.4 7.5 
Cadmium A075GB008 05/28/98 5.0 to 6.0 8.1 7.5 
Cadmium A075GB013 08/04/03 6.5 to 7.0 42.3 7.5 

Lead A075GB001 09/19/97 0 to 0.5 517 J 345.6 
Lead A075GB002 09/19/97 0 to 0.5 1,550 J 345.6 
Lead A075GB003 09/19/97 0 to 0.5 6,810 J 345.6 

Notes: 

bgs Below ground surface 
ID Identification 
J Estimated 
mg/kg Milligrams per kilogram 

Organic Compounds in Soil 

No VOCs or SVOCs were detected in soil at concentrations exceeding the comparison criteria 
(Table 5-2).  PCBs and TPH were the only organic compounds detected above their comparison 
criteria.  The paragraphs below discuss the frequency of detection and distribution of organic 
compounds in soil within Subarea 4. 

Polychlorinated Biphenyls in Soil 

The PCB Aroclor-1260 was detected in one soil sample at a concentration (0.92 mg/kg) 
exceeding the comparison criterion (0.74 mg/kg) (Table 5-2).  This sample (208UX4138) was 
collected at a depth of 1.0 to 1.5 feet bgs (Figure 5-1).  The PCB congener PCB-126 was 
detected in one soil sample at a concentration (0.00087 mg/kg) exceeding the comparison 
criterion (0.00011 mg/kg) (Table 5-2).  This sample (A190-1) was collected at a depth of 0 to 2.0 
feet bgs (Figure 5-1). 

Petroleum Indicators in Soil 

Figures 5-4 and 5-5 show the distribution of TPH-dr concentrations within Subarea 4.  The table 
below lists the locations where TPH was detected at concentrations above the comparison 
criteria. 
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Location ID Date 
Sample Depth 

(feet bgs) 
Concentration 

(mg/kg) 
Comparison Criterion  

(mg/kg) 
TPH-dr      

A075GB016 08/05/03 2.0 to 2.5 620 500 
A075GB016 08/05/03 6.0 to 6.5 1,000 500 
A075GB017 08/05/03 2.0 to 2.5 3,200 D 500 
A190W02 09/22/95 1.5 to 2.0 620 500 

A248GB001 08/14/03 0 to 0.5 710 Y 500 
UST190-B-7 05/01/92 4.5 to 5.0 740 500 
UST190-B-10 05/01/92 6.5 to 7.0 720 500 
UST190-B-10 05/01/92 8.0 to 8.5 2,300 500 
USTA225-1 11/27/06 3.0 to 4.0 1,400 500 

TPH-mr      
A075GB016 08/05/03 6.0 to 6.5 5,300 2,500 
A075GB017 08/05/03 2.0 to 2.5 7,000 M 2,500 

Note: 

bgs Below ground surface 
D Chromatographic pattern resembles diesel 
ID Identification 
D Chromatographic pattern resembles motor oil 
mg/kg Milligrams per kilogram 
TPH-dr Total petroleum hydrocarbons-diesel range 
TPH-mr Total petroleum hydrocarbons-motor oil range 
Y Detected petroleum hydrocarbon did not match the standard pattern 

5.3.3.2  Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 4. 

Inorganic Compounds in Groundwater 

Aluminum, barium, manganese, and nickel detected in groundwater at concentrations exceeding 
comparison criteria in Subarea 4 (Tables 5-3 and 5-4).  The table below lists the locations where 
these analytes were detected at concentrations above the comparison criteria.  
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Analyte Location ID. Date 
Sample 

Type 
Concentration 

(µg/L) 

Comparison 
Criterion  

(µg/L) 
Aluminum A248GB003 08/12/03 GB 3,960 480 

Barium A190W04 08/06/03 GW 2,210 1,200 
Manganese A248GB003 08/12/03 GB 7,770 5,400 

Nickel A190W04 08/06/03 GW 21.2 7.5 
Nickel A190W01 08/08/03 GW 15.6 7.5 
Nickel A248GB003 08/12/03 GB 20.3 7.5 

Notes: 

µg/L Micrograms per liter 
GB Grab groundwater sample collected from direct-push boring 
GW Groundwater sample collected from monitoring well 
ID Identification 

Organic Compounds in Groundwater 

No VOCs or SVOC were detected in groundwater at concentrations exceeding the comparison 
criteria (Tables 5-3 and 5-4).  TPH-dr was the only organic compound detected above its 
comparison criterion.  The section below discusses the frequency of detection and distribution of 
organic compounds in groundwater within Subarea 4. 

Petroleum Indicators in Soil 

TPH-dr was detected in groundwater above the comparison criterion of 0.64 mg/L for areas 
within 300 feet of Mare Island Strait at Subarea 4 (Table 5-3).   TPH-dr was detected in 13 of 18 
groundwater monitoring well samples, and none of the results exceeded the comparison criterion.  
TPH-dr was detected in 19 of 27 grab groundwater samples, and three results exceeded the 
comparison criterion.  Figure 5-6 shows the distribution of TPH-dr concentrations in 
groundwater within Subarea 4.  The table below lists the locations where TPH-dr was detected at 
concentrations above the comparison criterion. 

Analyte Location ID. Date 
Sample 

Type 
Concentration 

(mg/L) 

Comparison 
Criterion  

(mg/L) 
TPH-dr UST190-B-10 05/05/1992 GB 0.8 0.64 
TPH-dr UST190-B-11 05/06/1992 GB 1.6 0.64 
TPH-dr UST190-B-14 05/06/1992 GB 2.5 0.64 

Notes: 

mg/L Milligrams per liter 
GB Grab groundwater sample collected from direct-push boring 
ID Identification 
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5.3.3.3  Summary of Soil and Groundwater Sample Results 

Soil Sample Results 

Cadmium and lead were detected above the comparison criteria in soil at Subarea 4.  PCBs 
Aroclor-1260 and PCB-126 were each detected in one soil sample at Subarea 4 at concentrations 
above the comparison criteria. 

Cadmium results were above criterion in two surface soil samples (borings A075GB002 and 
A075GB003) from Subarea 4 (Figure 5-2), and in four subsurface samples (borings 
A075GB006, A075GB008, and A075GB013).  Lead was detected at concentrations above its 
comparison criterion in three surface soil samples collocated with the samples in which cadmium 
concentrations exceeded its comparison criterion (Figure 5-3).  The soil samples were collected 
along the wall on the southeastern side of Building A75, and concentrations were delineated 
vertically and horizontally.  The likely source of the cadmium and lead elevated concentrations is 
from spray paint activities conducted at Building A75.   

Zinc poses ecological risk in Subarea 4 collocated with the elevated cadmium and lead 
concentrations in the area to the south of Building A75; however, the maximum concentration 
detected at the site, 5,880 J mg/kg, does not exceed the comparison criterion for zinc of 
100,000 mg/kg; therefore, a figure showing concentrations of zinc in soil is not shown in the 
main text of this report.  Figure J-6 in Appendix J shows the distribution of zinc in soil compared 
with risk-based values for ecological receptors. 

TPH-dr was detected at concentrations above the Tier 2 SLs in soil in six TPH areas within 
Subarea 4 – TPH Areas 5, 6, 7, 8, 11, and 13 – and TPH-mr was detected at a concentration 
above the Tier 2 SL in soil in TPH Area 6 only (Figures 5-4 and 5-5).  The most likely sources 
of TPH in soil at Subarea 4 are (1) utility lines (TPH Area 5); (2) a release into a storm drain 
inlet along the road (TPH Area 6); (3) incidental leaks or spills from heavy equipment used 
during ordnance production and storage (TPH Area 6 and 7); (4) machinery pads in the east 
corner of Building A248 (TPH Area 8); and (5) residual contamination associated with removed 
UST A-225 (TPH Areas 11 and 13). 

Given the limited extent of residual TPH above Tier 2 SLs in soils, a technical evaluation was 
conducted to evaluate whether these TPH areas meet the closure criteria for low-risk fuel sites 
(Appendix O).  The technical evaluation determined that no further action is required for these 
six TPH areas because (1) industrial operations that may have contributed to TPH releases at 
each TPH area ceased prior to 1996 and sources of TPH contamination have been removed; 
(2) each TPH Area has been adequately characterized laterally and vertically and residual TPH 
contamination is limited primarily to soil; (3) little or no groundwater impact exists; (4) surface 
soil to surface water and groundwater to surface water migration pathways do not exist; and 
(5) no additional human health risks or (6) ecological risks have been identified for surrogate 
chemicals associated with the residual TPH contamination.  Details of the evaluation for each 
TPH area are provided in Appendix O.  The regulatory agencies concurred with the Navy’s 
recommendations for no further action at TPH Areas 5, 6, 7, 8, 11, and 13 within Subarea 4 
(Appendix O).  
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Groundwater Sample Results 

Aluminum, barium, manganese, and nickel were detected in groundwater at concentrations 
exceeding comparison criteria in Subarea 4.  Aluminum, barium, and manganese exceeded the 
comparison concentration in one sample each.  Nickel was detected above its comparison criteria 
(7.5 µg/L [ambient] and 8.2 µg/L [NAWQC aquatic life protection criterion]) in samples from 
two monitoring wells (A190W01 and A190W04) in Subarea 4.  Nickel was detected in only one 
grab groundwater sample (location A248GB003) from across the subarea.  

TPH-dr was detected in three groundwater samples within Subarea 4 above the comparison 
criterion of 0.64 mg/L for areas within 300 feet of Mare Island Strait – TPH Areas 11, 14, and 15 
(Figure 5-6).  The detected concentrations of TPH-dr found in grab groundwater samples are 
relatively low – ranging from 0.68 to 2.5 mg/kg – and detections appear to be localized around 
former UST investigations based on monitoring well sampling data through 2003. Monitoring 
well data is typically preferred over grab groundwater data as it captures seasonal fluctuations 
and reduces the amount of sediments in groundwater samples. Grab samples were used only to 
substantiate monitoring well results.   

Given the limited extent of residual TPH above Tier 2 SLs in soil and groundwater, a technical 
evaluation was conducted to evaluate whether these TPH areas meet the closure criteria for 
low-risk fuel sites (Appendix O).  The technical evaluation determined that no further action is 
required for TPH Areas 11, 14, and 15 because (1) industrial operations that may have 
contributed to TPH releases ceased prior to 1996 and sources of TPH contamination have been 
removed; (2) each TPH Area has been adequately characterized laterally and vertically by nearby 
groundwater monitoring well samples; (3) little or no groundwater impact exists based on more 
recent groundwater monitoring well results; (4) surface soil to surface water and groundwater to 
surface water migration pathways do not exist; and (5) no additional human health risks or (6) 
ecological risks have been identified for surrogate chemicals associated with the residual TPH 
contamination.  Details of the evaluation for each TPH area are provided in Appendix O.   

5.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling for IA F1 was conducted for metals and 
chlorinated ethenes with concentrations detected in monitoring wells that consistently exceeded 
comparison criteria in groundwater (Section 1.5).  Appendix K presents the fate and transport 
evaluations. 

Aluminum, barium, manganese, and nickel were the compounds used for the fate and transport 
modeling for Subarea 4.  Based on model simulations, aluminum, barium, and nickel 
concentrations are likely to exceed comparison criteria at the POE (Mare Island Strait tidal 
wetland).  The estimated maximum concentration of aluminum at the POE was 1,721 µg/L, 
which exceeds the comparison criterion of 480 µg/L.  The estimated maximum concentration of 
barium at the POE was 2,210 µg/L, which exceeds the comparison criterion of 1,200 µg/L.  The 
estimated maximum concentration of nickel at the POE was 21.2 µg/L, which exceeds the 
comparison criterion of 7.5 µg/L.  The predicted concentrations of these compounds are likely 
overestimated because of the conservative assumptions used in the modeling.  Model sensitivity 
analysis was performed using chemical-specific distribution coefficients (EPA 1996c) that 
account for the COPC retardation due to sorption.  Results indicate that incorporation of 
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retardation into the model would cause predicated concentrations of barium and nickel at the 
POE to exceed comparison criteria only after a period of hundreds of years.  Retardation of 
aluminum in groundwater could not be evaluated because published values for the distribution 
(sorption) coefficient are not available.  However, based on predominantly above-neutral pH 
values reported for soils and groundwater (see Appendix G), aluminum is expected to 
precipitate out of solution and thus is not considered to present a significant threat to aquatic 
receptors in the Mare Island Strait. 

5.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 4.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-6 7 × 10-6 7 × 10-6 1 × 10-5 0.2 0.2 0.2 0.2 
Hypothetical Resident 2 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (1) 2 (1) 2 (1) 2 (<1) 

The cancer risk results for the commercial/industrial worker and hypothetical resident are within 
the risk management range of 10-6 to 10-4 for cancer effects.  Most of the cancer risk in surface 
soil is attributed to exposure to dioxin-like congeners for both the future commercial/industrial 
worker and hypothetical future resident.  In addition, benzo(a)pyrene was also identified as a 
cancer risk driver to a hypothetical future resident.  The HI for the commercial/industrial worker 
is below the noncancer threshold of 1.  The HI for the hypothetical future resident is 2, which 
exceeds the noncancer threshold of 1.  The highest target organ segregated HI for exposure to 
surface soil and groundwater is 1, based on developmental effects of dioxin-like congeners, and 
is equal to the threshold HI of 1 for noncarcinogens. 

Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 5 × 10-6 5 × 10-6 6 × 10-6 1 × 10-5 0.2 0.2 0.2 0.2 
Construction Worker 1 × 10-6 1 × 10-6 1 × 10-6 2 × 10-6 1 (<1) 1 (<1) 10 (10) 5 (4) 
Hypothetical Resident 2 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (<1) 2 (<1) 2 (1) 2 (<1) 

The cancer risk results for the commercial/industrial worker, construction worker, and 
hypothetical resident are within the risk management range of 10-6 to 10-4 for cancer effects.  
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Most of the cancer risk in subsurface soil is attributed to exposure to dioxin-like congeners for both 
the future commercial/industrial worker and hypothetical future resident.  In addition, naphthalene 
was identified as a risk driver for the hypothetical future resident for the inhalation of volatiles 
chemicals in soil.  The estimated total HI was less than the threshold of 1 for noncarcinogens for 
the future commercial/industrial worker and construction worker.  The HI for the hypothetical 
future resident is 2, which exceeds the noncancer threshold of 1.  The highest target organ 
segregated HI for exposure to surface soil is 1, based on developmental effects of dioxin-like 
congeners, and is equal to the threshold HI of 1 for noncarcinogens.  Thus, no noncancer risk 
drivers were identified for Subarea 4. 

The EPC for incremental lead in surface soil of 623 mg/kg exceeds both the modified OEHHA 
residential and industrial CHHSLs (105.6 and 345.6 mg/kg).  The EPC for incremental lead in 
subsurface soil of 336 mg/kg exceeds the modified OEHHA residential CHHSL, but does not 
exceed the modified OEHHA industrial CHHSL.  The EPC for lead in groundwater (0.00050 
mg/L) does not exceed the conservative EPA and State of California regulatory action level of 
0.015 mg/L.  Therefore, lead was identified as a risk driver for both residential and industrial 
exposure to surface soil and residential exposure to subsurface soil at Subarea 4.  An assessment 
of the distribution of lead in soil at Subarea 4 indicated that only the lead concentrations in the 
area south of Building A75 exceeded the modified industrial OEHHA CHHSL.  

5.3.6  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

Section 2.3.6 presents the complete conclusions of the SLERA and Step 3a risk refinement for 
the upland habitat which was evaluated as a whole.  Ecological risk was not quantitatively 
evaluated for individual subareas; however, assessment of the spatial distribution of sample 
results did occur within each subarea for each COEC that exceeded a risk-based concentration 
within that subarea.  This section discusses risk associated with the COECs identified for the 
upland habitat in Subarea 4. 

Concentrations of lead in seven samples exceed the level at which the HQ using the high TRV 
equals 1.0 for the most sensitive receptor, the western meadowlark.  The ERA indicated that most 
of the risk posed by lead in the upland area to birds and mammals is associated with the 
disproportionately high concentrations of lead in samples collected in the area south of Building 
A75 in Subarea 4 and around Building A17 in Subarea 5.  Therefore, further evaluation of lead in 
the area south of Building A75 in Subarea 4 is recommended. 

Three samples analyzed for zinc in Subarea 4 with concentrations greater than the level at which 
the HQ using the high TRV equals 1.0 for the most sensitive receptor, the ornate shrew.  High zinc 
concentrations that pose risk to ecological receptors are collocated with elevated lead 
concentrations in the area south of Building A75.  Therefore, further evaluation of zinc in the area 
south of Building A75 in Subarea 4 is recommended. 

Dioxin-like congeners pose unacceptable risk to birds and mammals at only one location within 
the upland habitat:  location A190-1 in Subarea 4.  However, the habitat quality around former 
Building A190 does not encourage foraging in the area and results in an incomplete exposure 
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pathway.  Furthermore, dioxin-like congeners are not widespread throughout the upland habitat, 
and further evaluation of dioxin-like congeners at IA F1 is not recommended.    

In summary, further evaluation of lead and zinc in the area south of Building A75 in Subarea 4 is 
recommended.  The general area of the proposed remedial action footprint for lead and zinc is 
presented in Figure 5-7. 

5.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil and groundwater 
investigations at Subarea 4.  A summary of the decision recommendations for the subarea also is 
included. 

5.4.1  Soil Investigation 

Cadmium and lead were detected above the comparison criteria, and all metals are adequately 
delineated.   

TPH was detected at concentrations above comparison criteria in soil at the following locations: 
(1) near former UST A-225, (2) near former pits excavated during the MEC intrusive 
investigation, (3) near excavations for former UST A-190, and (4) beneath the southeastern 
corner of Building A248.  The likely sources of TPH are (1) incidental leaks or spills from heavy 
equipment used during ordnance production and storage when the site was active or during 
excavation of former USTs or pits excavated during the MEC intrusive investigation (Weston 
2002), or (2) soil associated with removed USTs or associated piping.  Given the limited extent 
of residual TPH above Tier 2 SLs in soils, a technical evaluation was conducted to assess 
whether TPH areas at Subarea 4 meet the closure criteria for low-risk fuel sites.  The regulatory 
agencies concurred with the Navy’s recommendation for no further action at TPH Areas 5, 6, 7, 
8, 11, and 13 within Subarea 4 (Appendix O).  

The HHRA showed that concentrations of dioxin-like congeners and benzo(a)pyrene in soil in 
Subarea 4 contribute to estimates of cancer risk within the risk management range for future 
commercial/industrial workers and hypothetical future residents exposed to surface and 
subsurface soils.  In addition, naphthalene in subsurface soil was also identified as a risk driver to 
a hypothetical future resident.  Lead was identified as a risk driver for a hypothetical future 
residential exposure to surface and subsurface soil and to a future commercial/industrial worker 
exposed to surface soil at Subarea 4.  The general area of the proposed remedial action footprint 
for lead is presented in Figure 5-7. 

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
Concentrations of lead and zinc pose unacceptable risk to ecological receptors in Subarea 4 in 
the area to the south of Building A75, but not other parts of the subarea.  The general area of the 
proposed remedial action footprint for lead and zinc is presented in Figure 5-7.  Dioxin-like 
congeners pose unacceptable risk to birds and mammals at only one location within the upland 
habitat:  location A190-1 in Subarea 4; however, dioxin-like congeners are not widespread 
throughout the upland habitat.    
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5.4.2  Groundwater Investigation 

Nickel was the only compound detected in more than one sample at concentrations above 
comparison criteria in groundwater samples collected from monitoring wells within Subarea 4. 

TPH was detected at concentrations above the comparison criterion for aquatic receptors in 
groundwater near former UST A-190.  The likely source of TPH is soil associated with removed 
USTs.  Given the limited extent of residual TPH above Tier 2 SLs in groundwater, a technical 
evaluation was conducted to assess whether TPH areas at Subarea 4 meet the closure criteria 
for low-risk fuel sites.  No further action is recommended for TPH Area 11, 14, and 15 within 
Subarea 4 (Appendix O).  

Results of fate and transport modeling indicate that predicted concentrations of aluminum, 
barium, and nickel at the POE would exceed comparison criteria after a period of hundreds of 
years at Subarea 4.  

Groundwater in Subarea 4 does not pose risk to human health or the environment. 

5.4.3  Decision Summary 

The investigation of Subarea 4 was conducted to resolve the following study questions identified 
in the DQOs: 

• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 4? 

• Have chemicals in soil from Subarea 4 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 

• Do concentrations of chemicals in soil or groundwater pose risk to human health? 

• Do concentrations of chemicals in soil or groundwater pose unacceptable risk to 
ecological receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 4? 

Human health risk-based decisions were made for Subarea 4 using (1) the future 
commercial/industrial worker, (2) the future construction worker, and (3) the hypothetical future 
resident under future conditions.  Ecological risk-based decisions were made using the plant, 
invertebrate, and vertebrate receptors under current conditions.  Based on the decision rules 
established in DQOs, the following decisions can be made about Subarea 4: 

• The lateral and vertical extents of metals and elevated PCBs in soil are adequately 
characterized within Subarea 4.  The lateral and vertical extents of elevated TPH in 
soil are adequately characterized within the area of the former USTs A-225 and A-
190, the former pipeline, the areas around Building A248, and south of Building A75. 
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• Chemicals in soil have not migrated to groundwater.  Barium, manganese, nickel, and 
TPH-dr were detected above comparison criteria in groundwater samples collected 
within Subarea 4; metals and TPH-dr in groundwater are adequately delineated. 

• Concentrations of dioxin-like congeners and benzo(a)pyrene in soil within 
Subarea 4 contribute to risk within the risk management range for the future 
commercial/industrial workers and hypothetical future residents exposed to 
surface and subsurface soils.  In addition, naphthalene in subsurface soil was 
also identified as a risk driver to a hypothetical future resident.  Lead was 
identified as a risk driver to a hypothetical future resident exposed to surface and 
subsurface soil, and to a future commercial/industrial worker exposed to surface 
soil.  Removal of high concentrations of lead in soil in the area south of 
Building A75 would significantly reduce risks to a future commercial/industrial 
worker.  The general area of the proposed remedial action footprint for lead is 
presented in Figure 5-7.  Groundwater does not pose risk to human health in 
Subarea 4. 

• Lead and zinc in soil were identified as posing unacceptable risk to ecological 
receptors in the area south of Building A75.  The general area of the proposed 
remedial action footprint for lead and zinc is presented in Figure 5-7.  The 
groundwater exposure pathway is incomplete for ecological receptors.   

• Further evaluation of lead and zinc in the area south of Building A75 is 
recommended in a FS. 

Condensed Conclusions/Recommendations for Subarea 4 — No chemicals detected in 
groundwater pose an unacceptable risk to human health in Subarea 4.  The estimated cancer risks 
for each receptor were within or below the EPA risk management range (10-6 to 10-4) for 
carcinogens.  The noncancer hazards were below the noncancer threshold of 1 for the 
commercial/industrial and construction workers.  The noncancer hazards for the hypothetical 
future resident were greater than the noncancer threshold of 1; however, the highest target organ 
segregated HIs for the residents were equal to or less than the threshold of 1.  Soil and 
groundwater contaminants, with the exception of lead in soil, do not pose an unacceptable risk to 
human health based on the planned reuse of IA F1.  Lead is present at levels that may pose risk 
to a hypothetical future resident in surface and subsurface soil and to a future 
commercial/industrial worker in surface soil.  An assessment of the distribution of lead in soil at 
Subarea 4 indicated that only the lead detected in the area south of Building A75 exceeded the 
modified industrial OEHHA CHHSL.  Removal of high concentrations of lead in surface soil in 
this area would significantly reduce risks to a future commercial/industrial worker.  The general 
area of the proposed remedial action footprint for lead is presented in Figure 5-7.  Further 
evaluation of risk from exposure to lead in surface soil by a future commercial/industrial worker 
in the area south of Building A75 is recommended for Subarea 4. 

Lead and zinc pose unacceptable risk to ecological receptors in the area to the south of Building 
A75, and the area should be further evaluated.  The results of the Step 3a risk refinement 
indicated that removal of high concentrations of lead and zinc in this area would significantly 
reduce risks to ecological receptors.  The general area of the proposed remedial action footprint 
for lead and zinc is presented in Figure 5-7.  Further evaluation of risk from lead and zinc in 
surface soil to ecological receptors in the area south of Building A75 is recommended for 
Subarea 4. 
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FIGURE 5-1

SAMPLING LOCATIONS,
SUBAREA 4

IA F1 Remedial Investigation Report
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IA F1 Remedial Investigation Report
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FIGURE 5-3

LEAD CONCENTRATIONS IN SOIL,
SUBAREA 4, 0 TO 2 FEET BELOW

GROUND SURFACE
IA F1 Remedial Investigation Report
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208UX4018
15.1  (2')

208UX4040
95.3 J  (1')

A075SS001
10.8  (0')

208UX4017
45.2  (2')

208UX4016
20.5  (2')
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TPH Area 15

TPH Area 14

208UX4005
ND (2')

208UX4006
ND (3.5')

208UX4007
ND (4')

208UX4008
ND (2')

208UX4009
ND (2')

208UX4010
ND (4')

208UX4016
ND (2')

208UX4017
14 Y (2')

208UX4018
ND (2')

208UX4019
ND (2')

208UX4036
ND (3')

208UX4037
ND (3')

208UX4038
ND (3')

208UX4039
ND (3')

208UX4040
ND (1')

208UX4056
ND (2')

A075GB001
ND (0')
ND (1.5')
ND (4.5')

A075GB002
25 (0')
ND (1.5')
ND (4')
A075GB003
ND (0')
ND (0.5')
ND (3')

UST190-
PT-33
ND (7')
ND (8.5')

UST190-PT-34
ND (5')
ND (9')

UST190-PT-35
ND (5')
ND (10')

UST190-PT-7
ND (4')
ND (8.8')

A075GB007
ND (1')
ND (3')
ND (5')

A075GB008
ND (1')
ND (3')
ND (5')

A075GB013
59 H (0')

A075GB018
ND (4')
ND (6')

A075SS001
8 J (0')

A190W02
620 (1.5')
ND (5.5')
ND (8')
ND (12')

A248GB001
710 Y (0')
23 D (2')
11 D (4')

A248GB002
ND (2')
ND (4')

A248GB003
ND (0')
ND (2')
ND (4')

A248GB004
100 H (0')
ND (2')
ND (4')

A248HA001
ND (1')
1 Y (3')

A248SS001
ND (0')

A248SS002
ND (0')

A248SS003
ND (0')

A248SS004
ND (0')

A248SS005
ND (0')

A248SS006
ND (0')

A248SS008
ND (0')A248SS009

66 Y (0') A248SS010
390 Y (0')

A278-1
9 HY (0')
2 HY (2')

A278-2
6 HY (0')
3 HY (2')

UST190-B-1
ND (4.5')
15 (9.5')
ND (14.5')

UST190-B-13
10 (5')
11 (6.5')
69 (8')

UST190-B-14
2 (5')
17 (6.5')
43 (8')

UST190-B-16
2 (5')
36 (6.5')
14 (8')

UST190-B-17
8 (3.5')
5 (5')
2 (6.5')
4 (8')

UST190-B-18
ND (3.5')
28 (5')
2 (6.5')

UST190-B-19
5 (3.5')
6 (5')
2 (6.5')
3 (8')
ND (9.5')

UST190-B-2
ND (3.5')
3 (6')
ND (8.5')
3 (11')

UST190-B-3
2 (3.5')
ND (5')
ND (8') UST190-B-4

2 (3.5')
ND (5')
ND (6.5')

UST190-B-5
ND (3.5')
ND (5')
ND (6.5')

UST190-B-6
ND (3.5')
ND (6.5')
3 (11')

UST190-B-7
740 (4.5')
30 (6')
ND (8')

UST A190
(Site Closed)

UST
A225
(Site
Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

A075GB006

A075GB009

MX0024

MX0030

MX0022

MX0021

TPH Area 13

TPH
Area 8

TPH Area 6

TPH Area 11

TPH Area 7

TPH Area 5

A130

A258

A225

A131

A256

A75 A159

A76

A248

A54

A266

A31
A72

A65
A49

A71

50 0 50 100

Feet

2012-09-20    V:\Mare Island\Projects\052_F1_RI\5-4_TPH-dr_Subarea4.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Industrial
Comparison Criterion
(500 mg/kg)

! Above Industrial
Comparison Criterion

| Monitoring Well
. Soil Boring Location
( Surface Sample Location
£¡ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 5-4

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
D
H
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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208UX4262
21 (3')

208UX4263
ND (3')

208UX4264
22 (3')

208UX4265
13 (3')

208UX4266
ND (8')

208UX4269
67 H (8')

208UX4270
53 H (3')

208UX4271
9 H (3')

208UX4272
17 H (3')

UST190-PT-21
ND (5')
ND (8.5')

UST190-PT-22
ND (5.5')
ND (8.5')

UST190-PT-23
ND (5.5')
ND (8.5')

UST190-
PT-24
ND (5.5')
ND (9')

UST190-
PT-25
ND (6')
ND (9')

UST190-
PT-26
ND (3')
ND (9')

UST190-PT-27
ND (5')

UST190-PT-8
ND (5.5')
18 (6')
ND (10.5')

UST190-PT-9
ND (8')

USTA225-1
160 HY (0.5')
1,400 H (3')
190 HY (9.5')

A190W03
ND (2')
10 J (6')
ND (9.5')
ND (15.5')

A190W04
ND (3.5')
ND (6.5')
ND (10')

UST190-B-10
22 (2')
6 (4')
720 (6.5')
2,300 (8')
330 (9.5')
ND (11')

UST190-B-9
13 (2')
12 (3.5')
ND (5')
36 (6.5')

MX
0024

UST A225
(Site Closed)
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191TN-A190-S-05-SW-R
93 (5')

208UX4148
21 Y (8')

208UX4149
82 J (4')

208UX4150
31 Y (4')

208UX4151
ND (4')

208UX4152
8 Y (4')

UST190-PT-16
ND (4')
ND (9.5')

UST190-PT-17
ND (5.5')
ND (9')

UST190-PT-19
ND (1.5')
ND (8')

UST190-PT-2
8 (9')

UST190-PT-20
ND (3')
ND (8.5')

UST190-PT-28
ND (5')
ND (10')

                             UST190-PT-29
                             ND (4')
                             ND (10')

UST190-PT-3
ND (7')

UST190-
PT-30
ND (3.5')
ND (8')

UST190-PT-31
ND (4')
ND (8')

UST190-PT-32
ND (4')
ND (8')

UST190-PT-4
ND (8')

UST190-PT-5
ND (9')

UST190-PT-6
ND (8.8')

A190-1
150 HY (0')
89 HY (2')

A190-2
89 HY (0')
96 HY (2')

A190W01
ND (2')
ND (4.5')
12 J (9')
ND (15.5')

UST190-B-11
16 (2')
17 (5')
65 (6.5')

UST190-B-12
4 (5')
3 (6.5')
4 (8')

UST190-B-15
3 (5')
3 (6.5')
8 (8')

UST190-B-20
11 (3.5')
3 (5')
3 (6.5')
8 (8')

UST190-PT-1
110 (6')
ND (9')

UST190-PT-10
ND (6')
ND (9.5')

UST190-PT-11
50 (4')
100 (9.5')

UST190-PT-12
ND (4.5')
ND (8')

UST190-PT-13
ND (4.5')
ND (9.5')

UST190-PT-14
ND (3.5')
ND (7.5')

UST190-PT-15
ND (9.5')

UST A190 (Site Closed)
UST A190 (1)(2)(3)(4) (Site Closed)
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208UX4099
ND (2')

208UX4100
ND (2')

208UX4101
ND (2')

208UX4102
ND (2')

208UX4103
ND (5.5')

208UX4128
ND (1')

208UX4129
ND (1')

208UX4130
ND (1')

208UX4131
ND (1')

208UX4132
ND (1')

208UX4133
ND (1')

208UX4134
ND (1')

208UX4135
ND (1')

208UX4136
32 Y (1')

208UX4137
ND (1')

208UX4138
ND (1')

208UX4139
ND (1')

208UX4140
ND (1')

208UX4141
67 Y (1')

208UX4142
ND (1')

208UX4143
ND (1')

208UX4144
ND (1')

208UX4145
ND (1')

208UX4146
21 Y (1')

208UX4147
ND (1') A159GB001

ND (2')
65 H (4')

A159GB002
79 H (1')
37 H (2')
ND (4')

A159SS001
ND (0')

A159SS002
ND (0')

A159SS003
ND (0')

A159SS004
ND (0')

A159SS005
ND (0')

UST190-B-8
ND (3')
ND (5')
ND (6.5')
58 (8')
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208UX4041
ND (2')

208UX4042
ND (2')

208UX4044
ND (2')

208UX4045
ND (6')

208UX4046
ND (2')

208UX4047
ND (2')

208UX4048
ND (2')

208UX4049
120 Y (2')

208UX4050
ND (5')

208UX4085
ND (2.5')

A075GB014
53 H (8')

A075GB015
ND (2')
34 D (4')
ND (6')
ND (8')

A075GB016
620 D (2')
35 H (4')
1,000 H (6')
ND (8')

A075GB017
3,200 D (2')
ND (4')
ND (6')
21 D (8')

MX0022
MX0021

!!
!!!

!!!
!

( (

(((

.
(

208UX4011
ND (2')

208UX4012
ND (2')
208UX4013
ND (2')

208UX4014
ND (2')

208UX4015
ND (3.5')

A248GB003
ND (0')
ND (2')
ND (4')

A248SS007
ND (0')

MX0030

0 40

Feet

0 40

Feet

0 30

Feet

0 60

Feet

0 25

Feet

Approximate TPH Area
boundary where a result
for TPH-dr in soil exceeds
Tier 2 SL

Approximate TPH Area
boundary where a result
for TPH-dr in groundwater
exceeds Tier 2 SL
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208UX4005
ND (2')

208UX4006
ND (3.5')

208UX4007
4 J (4')

208UX4008
78 Y (2')

208UX4009
77 Y (2')

208UX4010
110 Y (4')

208UX4016
ND (2')

208UX4017
8 J (2')

208UX4018
2 J (2')

208UX4019
ND (2')

208UX4036
69 Y (3')

208UX4037
77 Y (3')

208UX4038
7 J (3')

208UX4039
ND (3')

208UX4040
6 J (1')

208UX4041
760 Y (2')

208UX4042
550 Y (2')

208UX4044
850 Y (2')
208UX4045
980 Y (6')

208UX4046
600 Y (2')

208UX4047
ND (2')

208UX4048
78 Y (2')

208UX4049
210 Y (2')

208UX4050
ND (5')

208UX4056
100 J (2')

208UX4085
1,200 Y (2.5')

A075GB001
590 (0')
ND (1.5')
120 (4.5')

A075GB002
170 (0')
ND (1.5')
ND (4')

A075GB003
120 (0')
ND (0.5')
ND (3')

USTA225-1
1,400 H (0.5')
660 HL (3')
700 HL (9.5')

A075GB007
9 Y (1')
14 Y (3')
10 Y (5')

A075GB008                            
92 Y (1')
14 Y (3')
28 Y (5')

A075GB013
570 M (0')

A075GB014
700 M (8')

A075GB015
38 M (2')
150 M (4')
21 MJ (6')
34 MJ (8')

A075GB016
1,700 M (2')
190 M (4')
5,300 M (6')
ND (8')

A075GB017
7,000 M (2')
ND (4')
ND (6')
77 M (8')

A075GB018
82 M (4')
79 M (6')

A075SS001
60 M (0')

A190-1
710 H (0')
230 HL (2')

A190-2
570 H (0')
500 H (2')

A190W01
ND (2')
ND (4.5')
110 (9')
53 (15.5')

A190W02
ND (1.5')
ND (5.5')
ND (8')
ND (12')

A190W04
64 Y (3.5')
20 Y (6.5')
15 Y (10')

A248GB001
1,800 M (0')
15 J (2')
18 Y (4')

A248GB002
ND (2')
ND (4')

A248GB004
720 M (0')
ND (2')
ND (4')

A248HA001
ND (1')
ND (3')

A248SS001
160 Y (0')

A248SS002
190 Y (0')

A248SS003
190 Y (0')

A248SS004
2,100 Y (0')

A248SS005
380 Y (0')

A248SS006
88 Y (0')

A248SS008
1,800 Y (0')

A248SS009
460 Y (0')

A248SS010
2,100 Y (0')

A278-1
33 H (0')
12 H (2')

A278-2
75 H (0')
27 H (2')

MX0024

MX0030

MX0022
MX0021

A075GB006

A075GB009

UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

UST A71 N
(Site Closed)

TPH Area 6

TPH Area 15

TPH Area 14

TPH Area 13

TPH Area 5

TPH Area 7

TPH Area 11

TPH Area 8

A130

A258

A225

A131

A256

A75

A159

A76

A248

A54

A266

A31

A72

A65
A49

A71

50 0 50 100

Feet

2012-09-20    V:\Mare Island\Projects\052_F1_RI\5-5_TPH-mr_Subarea4.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (2,500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well
. Soil Boring Location
( Surface Sample Location

£¡ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 5-5

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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208UX4262
190 J (3')

208UX4263
ND (3')

208UX4264
85 (3')

208UX4265
88 (3')

208UX4266
130 (8')

208UX4269
550 M (8')

208UX4270
170 M (3')

208UX4271
77 M (3')

208UX4272
140 M (3')

A190W03
9 J (2')
20 (6')
21 (9.5')
ND (15.5')
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TPH Area
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2007 - 2008 TCRA
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Aquatic Receptors
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Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 5-6

TPH-dr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
mg/L
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

Approximate TPH Area boundary
where a result for TPH-dr in soil
exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for TPH-dr in
groundwater exceeds Tier 2 SL

2012-09-20    V:\Mare Island\Projects\052_F1_RI\5-6_TPH-dr_GW_Subarea4.mxd    TtEMI-AL    simon.cardinale
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2012-08-24    v:\mare island\projects\052_f1_ri\5-7_lead_zinc_remediation_subarea4.mxd    TtEMI-AL    simon.cardinale

Notes:
*

bgs
IA
J
mg/kg

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram

!( Lead and Zinc Sampling Location

!( Sample Posing Human Health
or Ecological Risk

Approximate Remedial
Action Footprint

Subarea Boundary

2000 Excavation Area

Removed Structure

Habitat Types

Developed Area

Non-native Grassland

Grassland Depression

Ruderal Vegetation

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 5-7

PROPOSED REMEDIAL ACTION
FOOTPRINT FOR LEAD AND ZINC

SOUTH OF BUILDING A75, SUBAREA 4
IA F1 Remedial Investigation Report
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Type of Analysis

TABLE 5-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Aromatic volatiles   10    3   26   39

Explosives   23   29    4   56

Low-level volatile organic compounds    0    0    6    6

Percent moisture  119   58    0  177

Pesticides   26   53    0   79

pH    8   20    0   28

Polychlorinated biphenyls    4    6    0   10

Semivolatile organic compounds   53   66    4  123

Semivolatile organic compounds (Method 8270)*    7    7    3   17

Total metals   84   95    3  182

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)  193   92   45  330

Total petroleum hydrocarbons-extractables-Silica Gel (TPH-dr & TPH-mr)    6    5    1   12

Total petroleum hydrocarbons-purgeables (TPH-gr)   64   68   38  170

Volatile organic compounds   49   49   21  119

Volatile organic compounds (Method 8260)*   10   10    4   24

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr

 Page 1 of 1                                                                   Final RI Report, IA F1
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Analyte

TABLE 5-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
44/44ALUMINUM 35,400 16,300 35,000  0 42,000  0   0 100,000 *  0   0UST190-B-15

42/139ANTIMONY 74 7.8 8.5  0 12  0   0 410  0   0A075GB002

57/57ARSENIC 31.8 12.1 36  0 44 57   0 0.25  0   0A075GB005

48/48BARIUM 831 159 --  0 --  0   0 100,000 *  0   0UST190-B-10

37/63BERYLLIUM 1.1 0.64 0.9  0 1.1  0   0 190  0   0UST190-B-8

38/141CADMIUM 62.5 5.6 5.2  6 5.6  6   6 7.5  5   5A075GB006

134/134CALCIUM 82,500 11,100 ---- ---- -- ---- --UST190-B-4

138/138CHROMIUM 251 J 91.7 140  0 160  0   0 100,000 *  0   0A075GB002

48/138COBALT 27.1 13.6 --  0 --  0   0 300  0   0UST190-B-5

140/142COPPER 227 J 47.8 120  0 150  0   0 41,000  0   0A075GB003

134/134IRON 74,000 37,500 62,000  0 87,000  0   0 100,000 *  0   0208UX4128

145/146LEAD 6,810 J 117 59  3 59  3   3 345.6  3   3A075GB003

44/44MAGNESIUM 15,200 6,730 ---- ---- -- ---- --A248SS004

134/134MANGANESE 1,700 547 1,600  0 2,400  0   0 23,000  0   0A190-1

22/48MERCURY 2.7 0.43 2  0 10  0   0 310  0   0UST190-B-7

4/48MOLYBDENUM 0.97 J 0.63 --  0 --  0   0 5,100  0   0A190-1

138/138NICKEL 119 50.2 130  0 150  0   0 20,000  0   0A075GB010

130/130POTASSIUM 26,000 12,000 ---- ---- -- ---- --A075GB012

6/48SELENIUM 2.1 0.79 --  0 --  0   0 5,100  0   0A248SS002

5/138SILVER 4 J 3.5 --  0 --  0   0 5,100  0   0208UX4018

40/44SODIUM 4,410 1,550 ---- ---- -- ---- --A248SS004

0/48THALLIUM ND ND ---- ---- -- ---- --

91/92TIN 43.8 14.0 --  0 --  0   0 100,000 *  0   0208UX4040

92/92TITANIUM 5,710 4,060 --  0 --  0   0 100,000 *  0   0A075GB005

138/138VANADIUM 211 103 190  0 220  0   0 1,000  0   0A075GB011

142/142ZINC 5,880 J 251 230  0 270  0   0 100,000 *  0   0A075GB003

Volatile Organic Compounds (mg/kg)
5/971,2-DICHLOROETHENE (TOTAL) 0.34 0.076 --  0 --  0   0 9,200  0   0208UX4262

1/1152-HEXANONE 0.013 0.013 --  0 --  0   0 1,400  0   0UST190-B-10

20/117ACETONE 0.17 J 0.11 --  0 --  0   0 100,000 *  0   0208UX4133, 208UX4136,

27/129BENZENE 0.011 J 0.0036 --  0 --  0   0 5.4  0   0208UX4013

45/117CARBON DISULFIDE 0.072 0.010 --  0 --  0   0 3,700  0   0208UX4272

8/117CHLOROMETHANE 0.003 J 0.0020 --  0 --  0   0 500  0   0208UX4152

5/130ETHYLBENZENE 0.025 J 0.011 --  0 --  0   0 27  0   0208UX4040

1/117METHYLENE CHLORIDE 0.011 J 0.011 --  0 --  0   0 53  0   0208UX4152

1/115STYRENE 0.001 0.0010 --  0 --  0   0 36,000  0   0A248GB001

5/116TETRACHLOROETHENE 0.14 J 0.031 --  0 --  0   0 2.6  0   0208UX4040

23/130TOLUENE 0.23 0.032 --  0 --  0   0 45,000  0   0UST190-B-7

3/116TRICHLOROETHENE 0.014 J 0.0060 --  0 --  0   0 14  0   0208UX4040

2/116VINYL CHLORIDE 0.008 J 0.0045 --  0 --  0   0 1.7  0   0208UX4262

11/130XYLENE (TOTAL) 0.17 J 0.033 --  0 --  0   0 2,700  0   0208UX4040
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Analyte

TABLE 5-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
2/952,4-DINITROTOLUENE 0.55 J 0.32 --  0 --  0   0 5.5  0   0A159SS002

4/1332-METHYLNAPHTHALENE 5.6 J 1.5 --  0 --  0   0 4,100  0   0UST190-B-7

4/133ACENAPHTHENE 9.2 2.4 --  0 --  0   0 33,000  0   0UST190-B-7

1/125ACENAPHTHYLENE 0.021 J 0.021 --  0 --  0   0 33,000 #  0   0A075GB001

12/133ANTHRACENE 7.6 J 0.68 --  0 --  0   0 100,000 *  0   0UST190-B-7

23/133BENZO(A)ANTHRACENE 0.24 J 0.052 --  0 --  0   0 2.1  0   0208UX4012

19/132BENZO(A)PYRENE 0.18 J 0.048 --  0 --  0   0 0.21  0   0208UX4012

20/132BENZO(B)FLUORANTHENE 0.35 J 0.071 --  0 --  0   0 2.1  0   0A075GB001

7/126BENZO(G,H,I)PERYLENE 0.07 J 0.038 --  0 --  0   0 17,000 #  0   0208UX4012

6/132BENZO(K)FLUORANTHENE 0.2 J 0.097 --  0 --  0   0 1.3  0   0208UX4142

5/113CARBAZOLE 0.049 J 0.030 --  0 --  0   0 86  0   0208UX4142

43/133CHRYSENE 0.35 J 0.063 --  0 --  0   0 13  0   0208UX4142

1/132DIBENZ(A,H)ANTHRACENE 0.032 J 0.032 --  0 --  0   0 0.21  0   0A075GB001

4/133DIBENZOFURAN 7.1 J 1.8 --  0 --  0   0 1,000  0   0UST190-B-7

38/133FLUORANTHENE 14 0.45 --  0 --  0   0 22,000  0   0UST190-B-7

4/133FLUORENE 7.7 2.0 --  0 --  0   0 22,000  0   0UST190-B-7

1/133HEXACHLOROBENZENE 0.055 0.055 --  0 --  0   0 1.1  0   0A248GB002

1/133HEXACHLOROETHANE 0.056 0.056 --  0 --  0   0 120  0   0A248GB002

5/132INDENO(1,2,3-CD)PYRENE 0.066 J 0.041 --  0 --  0   0 2.1  0   0208UX4012

4/133N-NITROSODIPHENYLAMINE (1) 0.1 J 0.052 --  0 --  0   0 350  0   0A159SS002

5/133NAPHTHALENE 6.3 J 1.3 --  0 --  0   0 18  0   0UST190-B-7

27/133PHENANTHRENE 40 1.6 --  0 --  0   0 100,000 #  0   0UST190-B-7

4/132PHENOL 0.16 J 0.12 --  0 --  0   0 100,000 *  0   0A075GB002

44/133PYRENE 10 0.32 --  0 --  0   0 17,000  0   0UST190-B-7

53/133TOTAL HMW PAHS 24 0.73 ---- ---- -- ---- --UST190-B-7

28/133TOTAL LMW PAHS 76.4 2.9 ---- ---- -- ---- --UST190-B-7

PCBs/Pesticides (mg/kg)
9/794,4'-DDD 0.015 J 0.0052 --  0 --  0   0 7.2  0   0A248SS004

6/794,4'-DDE 0.01 0.0060 --  0 --  0   0 5.1  0   0208UX4129

26/794,4'-DDT 0.16 0.017 --  0 --  0   0 7  0   0208UX4138

1/79ALDRIN 0.012 J 0.012 --  0 --  0   0 0.1  0   0A248SS004

6/79ALPHA-CHLORDANE 0.02 J 0.011 --  0 --  0   0 6.5  0   0208UX4271

1/81AROCLOR-1254 0.054 0.054 --  0 --  0   0 0.74  0   0208UX4103

8/81AROCLOR-1260 0.92 0.16 --  1 --  1   1 0.74  1   1208UX4138

5/79BETA-BHC 0.007 0.0038 --  0 --  0   0 0.96  0   0208UX4262

4/79DIELDRIN 0.01 J 0.0047 --  0 --  0   0 0.11  0   0208UX4138

3/79ENDOSULFAN I 0.0031 J 0.0022 --  0 --  0   0 3,700  0   0A248SS004

4/79ENDRIN 0.015 J 0.0075 --  0 --  0   0 180  0   0A248SS004

4/79ENDRIN ALDEHYDE 0.009 J 0.0058 ---- ---- -- ---- --208UX4138

4/79ENDRIN KETONE 0.03 J 0.0097 ---- ---- -- ---- --A248SS004

10/79GAMMA-CHLORDANE 0.022 0.0074 --  0 --  0   0 6.5  0   0208UX4271

7/79HEPTACHLOR 0.0027 J 0.0010 --  0 --  0   0 0.38  0   0A248SS004

11/79HEPTACHLOR EPOXIDE 0.0035 J 0.0013 --  0 --  0   0 0.19  0   0A248SS004
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Analyte

TABLE 5-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

PCBs/Pesticides (mg/kg)
2/79METHOXYCHLOR 0.052 J 0.035 --  0 --  0   0 3,100  0   0A248SS004

2/8PCB-101 0.0068 0.0037 ---- ---- -- ---- --A190-1

3/8PCB-105 0.0047 0.0035 --  0 --  0   0 0.38  0   0A190-2

4/8PCB-118 0.0015 0.0011 --  0 --  0   0 0.38  0   0A190-1

1/8PCB-126 0.00087 0.00087 --  1 --  1   1 0.00011  1   1A190-1

4/8PCB-128 0.0011 0.00072 ---- ---- -- ---- --A190-1

4/8PCB-138 0.0036 0.0026 ---- ---- -- ---- --A190-1

4/8PCB-153 0.0047 J 0.0022 ---- ---- -- ---- --A190-1

1/8PCB-156 0.00051 J 0.00051 --  0 --  0   0 0.38  0   0A190-1

4/8PCB-170 0.0015 0.00098 ---- ---- -- ---- --A190-2

4/8PCB-180 0.0036 0.0021 ---- ---- -- ---- --A190-2

4/8PCB-183 0.00099 0.00052 ---- ---- -- ---- --A190-2

4/8PCB-187 0.0022 0.0013 ---- ---- -- ---- --A190-2

3/8PCB-206 0.0011 0.00079 ---- ---- -- ---- --A190-2

3/8PCB-209 0.0022 J 0.0013 ---- ---- -- ---- --A190-2

1/8PCB-28 0.00018 J 0.00018 ---- ---- -- ---- --A278-2

1/8PCB-44 0.00062 J 0.00062 ---- ---- -- ---- --A190-1

1/8PCB-52 0.00075 0.00075 ---- ---- -- ---- --A190-1

2/8PCB-66 0.0022 J 0.0018 ---- ---- -- ---- --A190-2

5/79TOTAL BHC 0.007 0.0038 ---- ---- -- ---- --208UX4262

17/79TOTAL CHLORDANES 0.043 0.0096 ---- ---- -- ---- --208UX4271

26/79TOTAL DDTS 0.16 0.020 ---- ---- -- ---- --208UX4138

10/79TOTAL ENDRINS 0.045 0.0092 ---- ---- -- ---- --A248SS004

5/5TOTAL PCBS 0.02255 0.012 --  0 --  0   0 0.74 #  0   0A190-1

Total Petroleum Hydrocarbons (mg/kg)
105/295DIESEL RANGE ORGANICS 3,200 D 143 --  9 --  9   9 500  7   7A075GB017

5/56FUEL OIL 28,000 15,200 ---- ---- -- ---- --UST190-PT-1

21/132GASOLINE RANGE ORGANICS 10 J 3.3 --  0 --  0   0 500  0   0208UX4049

127/161MOTOR OIL RANGE ORGANICS 7,000 M 374 --  2 --  2   2 2,500  2   2A075GB017

2/5UNKNOWN MOTOR OIL RANGE 700 356 ---- ---- -- ---- --A190W02

Explosives (mg/kg)
2/43PICRIC ACID 0.029 J 0.028 --  0 --  0   0 1,200 #  0   0A278-2
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Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Benzene hexachloride
Cal/EPA California Human Health Screening Level
Chromatographic pattern resembles diesel

DDD Dichlorodiphenyldichloroethane
D

#
*
--
BHC
CHHSL

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

DDE Dichlorodiphenyldichloroethene
DDT Dichlorodiphenyltrichloroethane
DTSC Cal/EPA, Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.

EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

ESL Environmental screening level
HMW High-molecular-weight
J Estimated value
LMW Low-molecular-weight
M Chromatographic pattern resembles motor oil
mg/kg Milligram per kilogram
ND None detected

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

PRG Preliminary remediation goal
RSL Regional screening level
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
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TABLE 5-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Water Board San Francisco Bay Regional Water Quality Control Board

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.
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TABLE 5-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/2ALUMINUM 55.2 J 55.2 480   0 940  1   0   087A190W04

0/2ANTIMONY ND ND 5.6   0 15  0 --   0--

2/2ARSENIC 64.3 50.4 78   0 110  2   0   036A190W04

2/2BARIUM 2,210 1,140 1,200   1 2,300  2 --   0--A190W04

0/2BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/2CADMIUM ND ND 16   0 82  0 --   0--

2/2CALCIUM 529,000 364,000 680,000   0 980,000  2 --   0--A190W04

1/2CHROMIUM 15.1 15.1 22   0 180  1 --   0--A190W04

0/2COBALT ND ND 100   0 250  0 --   0--

0/2COPPER ND ND 33   0 200  0 --   0--

2/2IRON 21,200 11,300 140,000   0 1,100,000  2 --   0--A190W04

2/2LEAD 0.496 0.32 10   0 22  2 --   0--A190W01

2/2MAGNESIUM 609,000 500,000 1,500,000   0 3,100,000  2 --   0--A190W01

2/2MANGANESE 3,160 2,040 5,400   0 9,100  2 --   0--A190W04

0/2MERCURY ND ND 0.22   0 0.85  0 --   0--

2/2MOLYBDENUM 7.24 7.2 8.8   0 13  2 --   0--A190W04

2/2NICKEL 21.2 18.4 7.5   2 82  2   2   08.2A190W04

2/2POTASSIUM 162,000 89,500 210,000   0 300,000  2 --   0--A190W01

0/2SELENIUM ND ND 12   0 20  0 --   0--

0/2SILVER ND ND 15   0 74  0 --   0--

2/2SODIUM 4,340,000 3,590,000 7,400,000   0 21,500,000  2 --   0--A190W01

0/2THALLIUM ND ND -- -- --  0 -- ----

1/2VANADIUM 9.2 J 9.2 140   0 300  1 --   0--A190W01

2/2ZINC 7 J 4.7 260   0 490  2 --   0--A190W01

Volatile Organic Compounds (µg/L)
1/12-BUTANONE 3.5 J 3.5 -- -- --  1 -- ----USTA225-1

1/2ACETONE 18 18.0 -- -- --  1 -- ----USTA225-1

1/2METHYL TERTIARY BUTYLETHER 0.08 0.080 -- -- --  1 -- ----A190W04
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TABLE 5-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Semivolatile Organic Compounds (µg/L)
0/ 2None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
13/18DIESEL RANGE ORGANICS 0.43 D 0.18 -- -- --  5   0 --5USTA225-1

1/15GASOLINE RANGE ORGANICS 0.044 J 0.044 -- -- --  1   0 --5USTA225-1

14/18MOTOR OIL RANGE ORGANICS 0.58 Y 0.19 -- -- --  5   0 --5A190W02

Explosives (µg/L)
0/ 3None Detected ND ND -- -- --  0 -- ----
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Notes:

No screening criterion or ambient limit has been established
Chromatographic pattern resembles diesel
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per litermg/L

--
D
EPA
ESL
J

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 5-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

NAWQC National Ambient Water Quality Criteria
ND None detected
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
TPH-dr Total petroleum hydrocarbons-diesel range

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

TPH-gr Total petroleum hydrocarbons-gasoline range
TPH-mr
Water Board
Y
µg/L

Total petroleum hydrocarbons-motor oil range
San Francisco Bay Regional Water Quality Control Board
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  None of the results for samples collected within the buffer zone exceed the comparison criteria for TPH-gr, TPH-dr, or TPH-mr in Subarea 4.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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TABLE 5-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/1ALUMINUM 3,960 3,960 480   1 940  1   1   187A248GB003

1/1ANTIMONY 0.516 0.52 5.6   0 15  1 --   0--A248GB003

1/1ARSENIC 20.3 20.3 78   0 110  1   0   036A248GB003

1/1BARIUM 212 212 1,200   0 2,300  1 --   0--A248GB003

0/1BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/1CADMIUM ND ND 16   0 82  0 --   0--

1/1CALCIUM 144,000 144,000 680,000   0 980,000  1 --   0--A248GB003

1/1CHROMIUM 12.5 J 12.5 22   0 180  1 --   0--A248GB003

1/1COBALT 7.2 J 7.2 100   0 250  1 --   0--A248GB003

0/1COPPER ND ND 33   0 200  0 --   0--

1/1IRON 13,600 13,600 140,000   0 1,100,000  1 --   0--A248GB003

1/1LEAD 6.81 6.8 10   0 22  1 --   0--A248GB003

1/1MAGNESIUM 212,000 212,000 1,500,000   0 3,100,000  1 --   0--A248GB003

1/1MANGANESE 7,770 7,770 5,400   1 9,100  1 --   0--A248GB003

1/1MERCURY 0.11 J 0.11 0.22   0 0.85  1 --   0--A248GB003

1/1MOLYBDENUM 8.09 8.1 8.8   0 13  1 --   0--A248GB003

1/1NICKEL 20.3 J 20.3 7.5   1 82  1   1   08.2A248GB003

1/1POTASSIUM 51,900 51,900 210,000   0 300,000  1 --   0--A248GB003

0/1SELENIUM ND ND 12   0 20  0 --   0--

0/1SILVER ND ND 15   0 74  0 --   0--

1/1SODIUM 1,650,000 1,650,000 7,400,000   0 21,500,000  1 --   0--A248GB003

1/1THALLIUM 0.083 J 0.083 -- -- --  1 -- ----A248GB003

1/1VANADIUM 13.8 13.8 140   0 300  1 --   0--A248GB003

1/1ZINC 19.3 19.3 260   0 490  1 --   0--A248GB003

Volatile Organic Compounds (µg/L)
2/231,2-DICHLOROETHENE (TOTAL) 17 9.0 -- -- --  2 -- ----UST190-B-2

1/62-BUTANONE 17 J 17.0 -- -- --  1 -- ----A075GB009

1/64-METHYL-2-PENTANONE 4 J 4.0 -- -- --  1 -- ----A075GB009

2/7ACETONE 29 J 25.0 -- -- --  2 -- ----A075GB009
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TABLE 5-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
1/28BROMODICHLOROMETHANE 1 1.0 -- -- --  1 -- ----UST190-B-2

2/7CARBON DISULFIDE 0.8 J 0.60 -- -- --  2 -- ----A075GB009

3/28CHLOROFORM 22 10.7 -- -- --  2 -- ----UST190-B-2

3/24CIS-1,2-DICHLOROETHENE 17 6.1 -- -- --  3   0 --590UST190-B-2

3/28TOLUENE 1 J 0.67 -- -- --  3 -- ----A075GB009

1/28XYLENE (TOTAL) 0.3 J 0.30 -- -- --  1 -- ----A075GB002

Semivolatile Organic Compounds (µg/L)
2/41,3-DICHLOROBENZENE 0.8 J 0.55 -- -- --  2 -- ----A075GB001

2/52,4-DICHLOROPHENOL 0.5 J 0.40 -- -- --  2 -- ----A075GB001

1/5PENTACHLOROPHENOL 0.4 J 0.40 -- -- --  1 -- ----A075GB001

Total Petroleum Hydrocarbons (mg/L)
19/27DIESEL RANGE ORGANICS 2.5 0.66 -- -- -- 18   0 --5UST190-B-14

1/23GASOLINE RANGE ORGANICS 0.15 0.15 -- -- --  1   0 --5UST190-B-17

Explosives (µg/L)
0/ 1None Detected ND ND -- -- --  0 -- ----
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per liter
National Ambient Water Quality CriteriaNAWQC

--
EPA
ESL
J
mg/L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 5-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

ND None detected
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
TPH-dr Total petroleum hydrocarbons-diesel range
TPH-gr Total petroleum hydrocarbons-gasoline range

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

TPH-mr Total petroleum hydrocarbons-motor oil range
Water Board
µg/L

San Francisco Bay Regional Water Quality Control Board
Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  Three results for samples collected within the buffer zone exceed the comparison criteria for TPH-dr.  None of the results for samples collected within the buffer zone
exceed the comparison criteria for TPH-gr or TPH-mr in Subarea 4.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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6.0 SUBAREA 5 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 5 within IA F1 
and Figure 6-1 presents associated sampling locations. 

6.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY  

Subarea 5 is bounded by Subareas 3 and 4 to the north, Mare Island Strait to the east, Subarea 
7 to the south, and IA E to the west.  This subarea comprises about 11.61 acres.  Subarea 5 
contains Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, A71, A72, A103, A108, 
A144, A145, A246, A266, A267, A276, and A288 (Figure 1-3).  Former buildings A53, A62, 
A73, A198, A913, and an unnamed building northwest of Building A16 are also located within 
Subarea 5.  Subarea 5 includes paved and unpaved areas.  Portions of the site that previously 
were paved are now unpaved as a result of excavations conducted along Railroad and Blake 
Avenues during the MEC intrusive investigation (Weston 2002).  All of the buildings in 
Subarea 5 are currently vacant and locked.  Access to any of the buildings must be arranged 
through the Navy.  The paragraphs below briefly describe the current conditions of all buildings 
located in Subarea 5 and the previous investigations associated with the buildings.  Section 1.2.3 
of this RI report describes the previous investigations conducted within IA F1, and Table 1-1 
summarizes the IA F1 buildings and investigations.  Building locations and associated sampling 
locations are shown on Figure 6-1, and Section 6.3.1 discusses the number and types of sampling 
conducted during previous investigations.  Data collected during previous investigations 
described below were incorporated into the HHRA conducted for Subarea 5 and the ERA 
conducted for the upland habitat; results for the risk assessments are described in Sections 6.3.5 
and 6.3.6.  

ARS-4 

Building ARS-4 is an 810-ft2 air raid shelter constructed in 1942.  It is located south of Building 
A267.  No hazardous materials were stored or generated in this building.  No tanks, sumps, floor 
drains, or air emissions controls were associated with this building.  No known spills or releases 
have occurred inside or outside of the building.  Therefore, Building ARS-4 was not 
recommended for investigation.  Building ARS-4 was evaluated as part of the UXO intrusive 
investigation and no source of contamination was identified (Weston 2002).  

Building A15 

Building A15 is an 800-ft2 brick building, constructed in 1902, with a wooden floor and roof.  The 
building is located south of Building A266 and was used as a maintenance warehouse by the 
Bureau of Supplies and Accounts (Navy 1961).  No tanks, sumps, floor drains, or air emissions 
controls were associated with this building.  A covered wood deck exists outside the entrance, with 
an old sink and an emergency shower/eye wash station.  Attached to the back of the building are 
four brick open-air compartments.  No known spills or releases have occurred inside or outside the 
building.  Since no potential contamination was identified, no further action was recommended 
for this building in the PA. (PRC 1995c). 
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This building was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A015-1 and A015-2) in the 
vicinity of Building A15 to determine if former building activities contaminated soil in the 
Building A15 vicinity.  Investigations in 2006 to 2007 sufficiently characterized the building and 
surrounding area.  No further investigation or action is recommended for this building. 

Building A16 

Building A16 is a 960-ft2 brick building with a corrugated steel roof constructed in 1890.  The 
building is located south of Building A266 and was used as a Supplies and Accounts 
maintenance warehouse.  Window openings on the north and south walls have been filled with 
bricks.  The building is split into two rooms, and only the south room was accessible for 
inspection.  All of the following observations of the environmental conditions and room fixtures 
pertain to the south room.  Windows in the north wall of the south room that appear to have 
connected to the north room have been filled with bricks.  No floor drains were associated with 
the building.  A crack in the floor runs from north to south, and large cracks were present in the 
north and south walls.  The area surrounding the building is asphalt, and railroad tracks run along 
the east side of the building.  A roof drainage system is along the east wall, as well as in an 
associated drainage trench along the north, west, and south walls.  A transformer house is located 
near the south wall.  The transformer house was not investigated because there was no indication 
of a release.  No known spills or releases have occurred inside or outside of building.  No further 
action was recommended for this building in the PA (PRC 1995c). 

An investigation was conducted under the Navy’s UST program to locate a suspected 
UST near Building A16.  A geophysical survey was conducted, but an UST was not found 
(PRC 1991a). No further action was recommended for the building (Water Board 2009b). 

Unnamed Building to the Northwest of Building A16 

The 190-ft2 unnamed building northwest of Building A16 was demolished sometime between 
1995 and 2004.  The historical use of the building is unknown.  Dirt and grass were observed in 
the building footprint.  No stains were observed on the concrete foundation on a site walk on 
February 17, 2012.  No further action or investigation is recommended for this former building. 

Building A17 

Building A17, a 3,900-ft2 building, was constructed in 1905 and is located between Railroad 
Avenue and Maseda Road.  The building is currently vacant and bordered by disturbed dirt 
caused by the metallic anomaly removal on the northern and northeastern sides, grassy areas on 
the southern and southeastern sides, and concrete on the western side.  This building historically 
was used to store bulk powder and large projectiles and was also used as a paint shop.  Wastes 
associated with activities at the building may have included explosive powder residue, paints, 
and solvents.   

The building contains two rooms:  an eastern room, formerly a paint shop; and a western room, 
formerly a storage area for bulk powder and large projectiles.  A spray painting room is in the 
southwest corner of the former paint shop, and formerly contained an air washer, water curtain, 
water circulating pump, and tank and exhaust system.  A 2- by-2-foot drain in the middle of the 
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spray painting room has drips of dried paint on and around it.  An additional drain is in a small 
access way behind the former paint shop.  During 1996 field activities, the two drains were 
discovered to be connected to each other by a 16-foot drain line (PRC 1997c).  The drain line was 
partially clogged with an epoxy-like resin substance, and it did not drain into an outlet.  In addition, 
this line did not appear to have any breaks or cracks (PRC 1997c).   

Openings are present at the bottoms of the walls on all four sides of the building.  Each opening 
has a screen that was possibly used as an air vent or as a drain for wastewater from floor 
washing.  Any liquids flowing through these openings emptied onto exposed soil outside the 
building on the north, east, and south sides.   

Potential soil and groundwater contamination at Building A17 was suspected as a result of 
historical floor and wall washing, and the building was recommended for further investigation in 
the ordnance PA (PRC 1995c).  During washing, contaminated rinse water may have drained 
through openings at the bottom of the walls.  To address this concern, three rounds of sampling 
were conducted between 1997 and 1999 as part of the Group II/III accelerated study.  No 
groundwater samples were collected.  During the final round of sampling, lead and TPH-mr were 
detected at concentrations exceeding the updated comparison criteria.  The likely source of 
elevated lead associated with Building A17 is from painting conducted inside the building (PRC 
1997c). 

An additional investigation was conducted in 2003 (Sullivan and Tetra Tech 2003) to more fully 
delineate the contamination in soil at Building A17.  Three samples were collected to evaluate 
concentrations of metals in soil that had accumulated in the open gutter-like concrete drain line 
on the north side of Building A17.  Lead was detected in two residue samples at concentrations 
exceeding the industrial PRG of 750 mg/kg (Sullivan and Tetra Tech 2004).   

Two metallic anomaly removals were conducted at the Building A17 area as part of the MEC 
intrusive investigation. Two pits, 1-AA10 and 1-Y10, were excavated, and confirmation samples 
were collected in December 1999.  Of about 20 confirmation soil samples collected from the pits 
during the initial round, one contained a concentration of TPH-mr that exceeded comparison 
criteria (Weston 2002).  TPH-mr in soil from the confirmation sample and surrounding area was 
evaluated in the TPH technical memorandum; no further action was recommended for TPH in 
Subarea 5 (Appendix O). 

In November 2004, the Navy conducted a drain line cleanout on the north side of Building A17, 
and disposed of lead-contaminated soil and debris collected from the drain line.  The drain had 
contained a substantial amount of sedimentation and appeared to collect runoff from the 
surrounding area.  Soil and debris were also removed from the culvert located at the eastern end 
of the drain line.  Removed soil, debris, and investigation-derived waste (IDW) were placed in 
drums and disposed of at an approved facility as hazardous waste.  Additionally, the condition of 
the concrete drain line was visually inspected after the cleanout process to evaluate whether the 
integrity of the drain had been undermined or if the concrete contained cracks that may provide a 
contaminant pathway to underlying soils (SulTech 2004).  After the drain line was cleaned and 
inspected, 11 soil samples were collected below cracks in the drain line at biased locations, 
where the drain line appeared to provide a contaminant pathway to underlying soils (SulTech 
2005); soil samples were analyzed for lead.  The ERA results (Sections 6.3.5 and 6.3.6) for the 
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upland habitat indicate that ecological risks are associated with lead around Building A17.  
Further evaluation in a feasibility study is recommended to address the ecological risk associated 
with elevated lead concentrations around east, west, and south sides of the building.   

SSPORTS conducted PCB assessment survey at Building A17 in 1994 (Tetra Tech 1998).  A 
PCB data gap assessment was performed in 2003 and 2006 to further evaluate the extent of PCB 
contamination at the building.  Based on the data gap sampling results, abatement and 
verification were recommended (Sullivan 2007).  PCB-contamination concerns associated with 
Building A17 are being addressed under the PCB program. 

Building A20 

Building A20 is a 4,944-ft2 building constructed in 1863 of brick and concrete.  The concrete 
covering the brick is crumbling at the floor level.  Building A20 is located south of Building A266 
next to Building A267.  The building was previously used as an ordnance warehouse and was 
subsequently used to store miscellaneous items.  No tanks, sumps, floor drains, or air emission 
control systems were associated with the building.  The area surrounding the building is asphalt 
and soil.  No known spills or releases have occurred inside or outside of the building.  Since no 
potential contamination was identified, no further action was recommended at this building in the 
PA (PRC 1995c). 

Former UST A-191 was located near the southern corner of Building A20.  The tank was removed 
in September 1990 and the site was closed (PRC 1991b; Sullivan and Tetra Tech 2005). 

Building A42 

Building A42 is a 1,750-ft2 building constructed in 1890 and used as an Officers Quarters.  Half of 
the building is within IA F1.  No storage, release, or disposal of hazardous substances or petroleum 
products has occurred in Building A42 (MINS 1994).  Building A42 was considered a low-
priority building and was not investigated in the PA (PRC 1995c). 

Building A49 

Building A49 is a 6,800-ft2 concrete building constructed in 1912 (Navy 1961).  The building is 
located north of the cemetery across from Railroad Avenue and was used as an ordnance 
warehouse.  Building A49 is connected to Building A65.  The area surrounding the building is 
paved with concrete and asphalt.  An area next to Building A49 was used as hazardous waste 
storage.  A small acid stain was visible in the southwest corner of the building, and minor stains 
were present in the east end of the building.  No sumps, tanks, or air emission controls were 
associated with the building.  The building was recommended to the MINS compliance program to 
determine the nature of the stains on the floor (PRC 1995c).  Further investigation to assess the 
condition of building and floors was conducted, and the building was administratively and 
physically closed in 1995 (Sullivan and Tetra Tech 2003). 

Former Buildings A53 and A73 

Buildings A53 and A73 were 4,500-ft2 and 9,000-ft2 buildings built in 1918 and 1910, and were 
both demolished in 1985. They were located close to the shore of the Mare Island Strait and 
historically connected by ramps to Building A198 (also demolished in 1985), which was on a 
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dock off the shore of IA F1 (see Figure 6-1).  These buildings were historically used for 
ordnance production operations.  The building footprints are no longer apparent, and no soil 
staining was observed during a site walk on October 17, 2011. 

Buildings A53 and A73 were considered low-priority buildings and were not investigated in the 
ordnance PA, as they were already demolished; however, soils associated with building activities 
were investigated as part of the 2006 to 2007 data gap sampling investigation.  Four soil samples 
were collected from two locations (A053-1 and A053-2) in the vicinity of Building A53, and 
four soil samples were collected from two locations (A073-1 and A073-2) in the vicinity of 
Building A73 to evaluate whether former building activities contaminated soil surrounding 
former Building A53 and A73.  The 2006 to 2007 investigation sufficiently characterized the 
upland area surrounding the former buildings.  No further investigation or action is 
recommended for this building; however, additional evaluation or investigation may be 
warranted to further characterize activities conducted nearby in the wetland.  One of the sample 
locations associated with Building A53 was located within the geographical footprint of Subarea 
6 (wetland).  As a result, samples from location A053-2 were evaluated in the HHRA for 
Subarea 6 and the ERA for the wetland habitat.  The risk assessment results indicate that 
ecological risks are associated with concentrations of molybdenum and barium in soil in location 
A053-2. 

Former Building A62 

Building A62 was a 4,000-ft2 building built in 1917 and demolished in 1985.  The building was 
historically used for ordnance production operations.  Building A62 was considered a low 
priority building and was not investigated in the PA as it was already demolished; however, soils 
associated with building activities were investigated in the additional sampling investigation in 
2007 (SulTech 2007a).  The building footprint is no longer apparent, and no soil staining was 
observed during a site walk on October 17, 2011. 

This building was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A062-1 and A062-2) in the 
vicinity to determine if former building activities contaminated soils surrounding Building A62.   
Investigations conducted in 2006 to 2007 sufficiently characterized the area in the vicinity of 
former Building A62.  No further investigation or action is recommended for former Building 
A62. 

Building A65 

Building A65 is a 6,850-ft2 brick building with a corrugated steel roof that was constructed in 
1917.  The area surrounding the building is soil and asphalt.  Building A65 is located north of the 
cemetery.  The building was used as an ordnance warehouse.  No sumps, tanks, or floor drains 
were associated with this building.  The roof has three vents, and the floor has some cracks.  No 
known spills or releases have occurred inside or outside the building.  No further action was 
recommended for this building in the ordnance PA (PRC 1995c). 

Although historical records did not indicate the presence of PCB-containing electrical 
equipment, SSPORTS conducted a PCB assessment survey at Building A65 in 1996 (SSPORTS 
1997).  A PCB data gap assessment was performed in 2003 and 2006 to further evaluate the 
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extent of PCB contamination at the building.  Based on the data gap sampling results, none of the 
samples was detected above the proposed cleanup level and hence no further action is 
recommended at Building A65 (Sullivan 2007). 

Building A71 

Building A71, an 18,500-ft2 building, was constructed in 1907 and is located between Blake and 
Railroad Avenues (Figure 6-1).  Building A71 is surrounded by dirt disturbed during the MEC 
intrusive investigation (Weston 2002).  Historically, Building A71 was used as a garage and 
locomotive roundhouse and for storage of inert ordnance.  Activities conducted in this building 
included metal parts cleaning, steam cleaning, sandblasting, crane disassembly, railroad car 
maintenance, and painting.  A former paint booth on the western corner of Building A71 had an 
air washer, a water curtain, and a water-circulating pump.  Other equipment within the building 
included a tank and exhaust system, a gasoline-metering pump, two grinding machines, one 
chemical cleansing vat, two portable electric grease tubs, one grease rack, and four oil pumps 
(PRC 1997c).  A steam cleaning area and a collection system for sandblast grit were located 
outside of the southern corner of the building.   

Former UST A-71N was outside the northern corner of Building A71, former UST A-71S was 
outside near the southeastern corner of the building, and former UST A-71 was midway between 
the other two USTs.  Former UST A-71W was located on the southwest side of Building A71.  
UST A-71N and A-71S were removed in August 1990, UST A-71 was removed in January 1993, 
and UST A-71W was removed in July 1998.  Subsequent sampling after UST removal was 
conducted and the site was found to be low risk and was recommended for no further action and 
closed (Sullivan and Tetra Tech 2005).   

A utility vault just north of former UST A-71S does not appear to collect runoff from 
surrounding areas.  Partial railroad tracks run up to the southern corner of the building.  Storm 
sewer catch basins northwest of the former paint booth and near the southern corner of Building 
A71 contained significant sedimentation (PRC 1997c). 

Contamination of soil and groundwater was suspected in the vicinity of the former steam 
cleaning, sandblasting, and UST areas of Building A71, and the building was recommended for 
further investigation in the PA (PRC 1995c). To delineate the extent of potential contamination, 
two rounds of sampling were conducted between 1997 and 1999 as part of the Group II/III 
accelerated study.  No analytes were detected at concentrations in excess of comparison criteria 
for groundwater.  Arsenic and manganese were detected in soil at concentrations exceeding 
comparison criteria (Sullivan and Tetra Tech 2003).  An additional investigation was conducted 
in 2003 (Sullivan and Tetra Tech 2003) to delineate the extent of arsenic concentrations in soil at 
Building A71.  Investigations in 2003 sufficiently characterized the building and surrounding 
area.  No further investigation or action is recommended for Building A71. 

Although historical records did not indicate the presence of PCB-containing electrical 
equipment, SSPORTS conducted a PCB assessment survey at Building A71 in 1996 (SSPORTS 
1997).  A PCB data gap assessment was performed in 2003 and 2006 to further evaluate the 
extent of PCB contamination at the building.  Based on the data gap sampling results, abatement 
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and verification were recommended (Sullivan 2007).  PCB-contamination concerns associated 
with Building A71 are being addressed under the PCB program. 

Weston excavated pits Pit 1-V10 and Pit 1-U10 as part of the metallic anomaly removal near 
Building A71. Confirmation samples were collected from the pits in March 1999.  TPH-mr was 
detected at Pit 1-V10 at concentrations slightly above comparison criteria.  TPH in soil and 
groundwater was evaluated in the TPH technical memorandum; no further action was 
recommended for TPH in the area around Building 71 (Appendix O).   

Building A72 

Building A72 is a 7,550-ft2 steel-framed, corrugated steel building, constructed in 1918.  The 
building is located west of Building A266 near Building A71.  The area around the building is 
paved with asphalt to the north and east.  There are old railroad tracks to the south, and soil with 
ruderal vegetation to the west.  Building A72 was used as a supplies and accounts maintenance 
warehouse.  No tanks, sumps, floor drains, or air emissions controls were associated with this 
building.  No known spills or releases have occurred inside or outside the building.  No further 
action was recommended for this building in the ordnance PA (PRC 1995c). 

Building A103 

Building A103, built in 1918, is a 216-ft2, single-room concrete bunker formerly used as a 
magazine storage building.  It is located southeast of Building A267.  No electrical vaults were 
located near Building A103.  No tanks, sumps, floor drains, or air emissions controls were 
associated with this building.  No known spills or releases have occurred inside or outside the 
building.  No further action was recommended for this building in the ordnance PA (PRC 
1995c).   

Building A108 

Building A108 is a 70-ft2 building on the southwest side of Building A267 housing a generator 
with an attached steam or smoke stack.  The construction date is unknown, but it was likely built 
at the same time (circa 1945) as Building A267.  The building was considered a low priority and 
was not investigated during the ordnance PA (PRC 1995c). 

Building A144 

Building A144, built in 1929, is a 135-ft2 enclosed structure of cinder block with a flat roof and 
an unattached cinder block wall foundation area and is surrounded by grass, asphalt, and bare 
soil.  Building A144 is located west of Railroad Avenue and 300 feet west of the Mare Island 
Strait, east of Building A267, and north of Building A17.  It was formerly used as an electrical 
distribution center.  Building A144 contains an uncovered 250-square-foot pad and a vault that 
lies in the southwest area of the building. All transformers at the building were removed and 
concrete samples from the transformer pads were collected and analyzed for PCBs (SSPORTS 
1997).  A PCB data gap assessment was performed in 2003 and 2006 to further evaluate the 
extent of PCB contamination at the building.  Based on the data gap sampling results, abatement 
and verification were recommended (Sullivan 2007).  PCB-contamination concerns associated 
with Building A253 are being addressed under the PCB program. 
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Building A145 

Building A145 is a 350-ft2 building constructed in 1929.  The surrounding area is covered with 
asphalt and weeds (PRC 1995).  Half of the building was formerly used as a transformer house; 
the other half was formerly used for storage of personal vehicles.  SSPORTS conducted a PCB 
assessment survey at Building A145 in 1997 (SSPORTS 1997).  A PCB data gap assessment was 
performed in 2003 and 2006 to further evaluate the extent of PCB contamination at the building.  
Based on the data gap sampling results, none of the samples was detected above the proposed 
cleanup level and hence no further action is recommended at Building A145 (Sullivan 2007).  No 
further investigation or action is recommended under CERCLA. 

Former Building A198 

Building A198 was a 7,700-ft2 building demolished in 1985 and was historically used as a store 
house.  The building was constructed in 1941, on a dock that extended into Mare Island strait and 
was connected to Buildings A53 and A73 via ramps.  The ramp footprints are no longer 
apparent, and no soil staining was observed during a site walk on October 17, 2011. 

Building A198 was considered a low priority building and was not investigated in the ordnance 
PA as it was already demolished; however, soils in the vicinity of the docks associated with 
former Building A198 were investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A198-1 and A198-2) in the 
vicinity of Building A198 to determine if former building activities contaminated soils in the 
vicinity of Building A198 vicinity.  The 2006 to 2007 investigation sufficiently characterized the 
area surrounding the former building and dock.  Sample location A198-1 was evaluated as part 
of Subarea 5 in the HHRA and the upland habitat in the ERA; no unacceptable risks were 
identified that are associated with former Building A198.  Sample location A198-2 is located 
within the Subarea 6 (wetland) footprint; soil samples from A198-2 were evaluated in the HHRA 
for Subarea 6 and the ERA for the wetland habitat.  Although ERA results for the wetland habitat 
as a whole indicate that ecological risks are associated with concentrations of barium, copper, 
lead, molybdenum, and zinc, concentrations of these COECs at location A198-2 do not pose 
unacceptable risk to ecological receptors.  Therefore, no further investigation or action is 
recommended for the vicinity of former Building A198. 

Building A246 

Building A246, built in 1948, is a 4,440-ft2 building formerly used as an investigation and security 
training facility, and later used as office space for the Naval Investigative Service.  The building is 
located north of Pier 34 near Mare Island Strait. The area around the building is covered with 
asphalt.  A 2,000-gallon diesel UST (UST A-246E) was removed near the building in January 
1993 (PRC 1995c).  The site was recommended for closure as a low-risk fuel site (Sullivan and 
Tetra Tech 2005).  Building A246 was investigated as part of the NNPP.  With the exception of a 
camera lens with a reading of Thorium-232, which was removed from the building, no 
contamination was reported and the building was released after a radiological survey (Navy 
1996a).  The building is located on a filled area that may contain UXO.  Since no CERCLA 
contamination was identified, no further action under the IR program was recommended for 
Building A246 in the ordnance PA (PRC 1995c); however, the vicinity of the building was 
recommended for further investigation of potential UXO.  The vicinity of Building A246 was 
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evaluated as part of the UXO intrusive investigation (Weston 2002).  No further ordnance action 
is required (Sullivan and Tetra Tech 2003).   

An UST (UST-A246W) was suspected to be located on the east side of Building A246.  The 
suspected UST was inspected under the UST program and was determined to be a concrete 
footer rather than a UST.  As a result, the UST site was closed (PRC 1992, 1994a). 

Building A266 

Building A266 is a 71,515-ft2, two story building, reinforced concrete with a flat roof, built in 
1945.  The walls are concrete, and the floor is wooden brick.  Building A266 is located at the 
southeastern terminus of Blake Street, approximately 50 feet northeast of Building A71.  The 
building was built on fill material and is approximately 160 feet southwest of Mare Island Strait.  
The area surrounding the building is paved with asphalt on the north, east, and south sides.  A 
long and narrow grassy strip runs along the western side of the building, and two metal plates in 
this area cover up former excavation areas (PRC 1995c).  The building was used for maintenance 
of heavy equipment, and previously housed a machine shop, a welding shop, a sheet metal shop, 
a blacksmith shop, a carpenter shop, a plumbing shop, a drafting room, and office spaces for the 
Maintenance and Utilities Brach and the Maintenance Control Branch.  According to Navy 
personnel, explosives were never handled in the building (PRC 1995c).  The southern portion of 
Building A266 is two stories and the northern portion is one story; there is also a transformer 
station attached to the northwestern wall.  The building is currently vacant, and the floor of the 
building is covered by a number of sheets of plywood that are attached to the wooden brick floor 
with screws.  During the August 1996 field effort, no stains, holes or sumps were found beneath 
the plywood sheets.   

A silt-filled sump was located in the eastern portion of the parking lot between Buildings A288 
and A266.  Two catch basins are associated with Building A266, one along the east side of the 
building and the other near the northern corner (PRC 1995c).  Eight pipes that discharge to the 
strait were found protruding from the flood wall along the waterfront.  

Potential discharges from pipes protruding from the building’s floodwall were recommended for 
evaluation under the offshore ERA.  The building was evaluated as part of the Group II/III 
accelerated study.  No releases of CERCLA contaminants to the environment were identified or 
suspected, so no sampling was conducted.  

This building was further investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Four soil samples were collected from two locations (A266-1 and A266-2) in the 
vicinity of Building A266 to determine if former building activities impacted soil surrounding 
Building A266.  Investigations in 2006 to 2007 sufficiently characterized the building and 
surrounding area.  No further investigation or action is recommended under CERCLA for this 
building. 

During the ordnance PA inspection, dark, oil-stained asphalt was present on the eastern side of 
the transformer station (PRC 1997c).  Building A266 has undergone multiple investigations 
under the PCB program and was recommended for abatement and verification sampling under 
the same program (Sullivan 2004; Sullivan and Tetra Tech 2007; ERS-JV 2009). 
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Suspected UST A266S may have been located at a potential former gas station (circa 1930s) near 
the southwest corner of Building A266.  Investigations conducted in 1997 and 2011 determined 
that there is no UST present at that location and that if a gas station and associated UST had been 
at this location, they would have been removed during construction of Building A266 in 1945.  
Results of all soil samples collected during the suspected UST A266S investigation were less 
than Tier 1 ESLs (SSPORTS 1998; SES-Tech 2011).  The Water Board provided a closure letter 
recommending no further action for suspected UST A266S in May 2012 (Water Board 2012). 

Building A267 

Building A267, a 12,396-ft2 building, was constructed in 1945 and is located west of 
Building A17.  Building A267 is bordered by concrete on the western and northern sides and 
grassy soil on the southern and eastern sides.  It was used as a repair shop and battery charging 
facility.  The building contains a repair shop, a main room, and a battery and truck storage room.  
The repair shop contains minor oil stains, a floor drain, and a large work pit.  The work pit, which 
was approximately 6 feet wide, 6 feet long, and 5 feet deep, was also investigated during the field 
effort and discovered to contain piping in the southwestern corner.  The piping was not 
investigated using a remote camera system because it has no openings; no drains or outlets were 
observed in the associated sump.  Mare Island microfiche files showed “hydraulic ejector” piping 
in the southwest comer of the sump (Mare Island Undated, as cited in PRC 1997c).   

Electrical equipment and two concrete banks formerly used to charge batteries are in the middle 
of the main room.  The main room also contains three floor drains near the northeastern end of 
the battery charging banks.  The three floor drains in the main room were observed to be clogged 
with a sludge-like substance during the August 1996 field work (PRC 1997c).  According to Mare 
Island microfiche files, the drain lines flow toward the middle drain and exit the building 
midway along the northern wall (Mare Island Undated, as cited in PRC 1997c).  The battery and 
truck storage room contains no floor drains or sumps. 

Oil stains were visible on the concrete floors throughout the building, possibly from the 
operation of forklifts (PRC 1995c).  A clogged catch basin was reported outside the southeast 
corner of Building A267 in the center of a concrete apron and retaining wall.  In addition, former 
UST A-191 was located near the southern corner of Building A20 (west of Building A267), and 
former UST A-267 was located near the southern corner of Building A267; both USTs were 
removed in 1990 (PRC 1996a, MINS 1994).  The UST site was approved for closure in 2009 
(Water Board 2009a).   

Soil and groundwater contamination at Building A267 was suspected as a result of potentially 
leaky floor drains, former USTs, and the utility vault located on the site, and Building A267 was 
recommended for further investigation (PRC 1995c).  To address these concerns, four rounds of 
sampling were conducted between 1997 and 1999 as part of the Group II/III accelerated study.  
Initial soil samples exhibited concentrations of TPH-mr in excess of the comparison criteria.  No 
metals contamination was found at this site.  No contaminants were found in groundwater in 
excess of comparison criteria.   

An additional investigation was conducted in 2003 (Sullivan and Tetra Tech 2003) to evaluate 
the potential presence of VOC or SVOC in areas with elevated TPH concentrations in soil at 
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Building A267.  Soil gas samples were collected in 2004 to evaluate the presence of VOCs in 
soil gas in the area east of Building A267, where the highest concentrations of VOCs were 
detected during previous sampling events.  Investigations in 2003 and 2004 sufficiently 
characterized the building and surrounding area.  No further investigation or action is 
recommended for Building A267. 

Building A276 

Building A276 is a 70-ft2 fire alarm tower constructed in 1942.  No hazardous materials were 
stored and generated in the tower.  A 300-gallon AST was removed near the building in 
September 1994.  It was considered to be a low-priority structure and was not inspected during 
the ordnance PA.  No stains were observed during a site walk on February 17, 2012.  Building 
A276 is recommended for no further investigation or action. 

Building A288 

Building A288 is a 2,223-ft2 building concrete and cinder block building constructed in 1953.  
The roof of the building is constructed of asphalt and asbestos, and the floor is tile.  Building 
A288 is located east of Building A266.  Building A288 was used as the smokeless powder 
surveillance laboratory.  Previous operations in the building consisted of preparing surveillance 
and replacement samples and conducting surveillance tests of smokeless powder samples.  No 
floor drains or sumps are associated with the building.  Building A288 is surrounded by a grassy 
area on the north and east sides and by asphalt on the west and south sides.  The building housed 
an electric pot and a surveillance oven (PRC 1997c).   

The building was evaluated in the Group II/III accelerated study FSAP, which concluded that no 
releases of hazardous substances to the environment were identified or suspected.  Building 
A288 was considered sufficiently characterized and no further action was recommended (PRC 
1997c). 

This building was later investigated as part of the 2006 to 2007 data gap sampling investigation.  
Four soil samples were collected from two locations (A288-1 and A288-2) in the vicinity of 
Building A288.  These samples were collected to determine if former building activities 
contaminated soil surrounding and underneath Building A288.  Sample location A288-2 was 
collected from within Building A288 and underneath a floor drain identified by the regulatory 
agencies.  Unlike the other sample locations, groundwater was encountered at the bottom of the 
boring, and consequently a groundwater sample was collected from this sample location and 
analyzed for VOCs, SVOCs, metals, and PCBs (Sullivan and Tetra Tech 2007).  The 
groundwater sample was collected from an undeveloped well through a temporary well screen 
and was excluded from the RI report dataset, as the results are not representative of site 
conditions because of the sampling method.  Investigations in 2006 to 2007 sufficiently 
characterized the building and surrounding area.  No further investigation or action is 
recommended for Building A288. 

Building A913 

Building A913 was a 290-ft2 building demolished sometime between 1995 and 2004.  It is 
located southeast of Building A72.  Dirt and grass were observed in the building footprint.  Its 
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former use is unknown.  It was considered to be a low-priority structure and was not inspected 
during the PA.  No stains were observed on the concrete foundation on a site walk on February 
17, 2012.  No further investigation or action is recommended for Building A913. 

Subarea 5 Summary 

Soil, groundwater, and soil gas data associated with Subarea 5 buildings were evaluated in the 
HHRA for Subarea 5 and the ERA for the upland habitat, as described in Sections 6.3.5 and 
6.3.6.  The risk assessment results indicate that ecological risks are associated with lead around 
Building A17.  Further evaluation in a feasibility study is recommended to address these 
ecological risks.  The remainder of Subarea 5 is recommended for no further action under 
CERCLA in this RI.   

6.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Group II/III accelerated study (PRC 1997c), the Mare Island basewide 
groundwater monitoring program (PRC 1995e), several UST investigations (PRC 1991a, 1991b, 
1992, 1994a, 1995f; SSPORTS 1998b, 1998e; Tetra Tech and Morrison Knudsen 1998), and the 
MEC intrusive investigation (SSPORTS 1999; Weston 2002) were evaluated to decide whether 
additional samples should be collected from Subarea 5.  Based on the evaluation, the revised 
draft final SAP for IA F1 proposed that additional sampling be conducted in Subarea 5, as 
follows (Sullivan and Tetra Tech 2003):  

• To further delineate the extent of arsenic at Building A17 

• To further delineate and characterize the extents of lead and TPH in soil at Building 
A17 

• To evaluate the potential presence of VOCs or SVOCs in soil at Building A17 

• To evaluate the potential presence of VOCs or explosives in groundwater at 
Building A17 

• To evaluate the potential presence of VOCs, SVOCs, explosives, and TPH in soil and 
groundwater at Buildings A17, A71, and A267 

In 2004, additional samples were collected during the drain line cleanout at Building A17 to 
evaluate residual concentrations of lead (SulTech 2004). 

After the draft RI report was submitted (SulTech 2005), additional sampling was conducted to 
address comments and concerns expressed by the regulatory agencies and to supplement data 
collected during previous investigations.  The additional sampling was completed to further 
define the nature and extent of potential contamination in the vicinities of  Buildings A15, A73, 
A266, and A288, and former Buildings A53, A62, A73, and A198 (Appendix N). 

The results from previous sampling events conducted in Subarea 5 are presented in Section 6.3. 
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6.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 6.3.1), physical and chemical characterizations 
(Sections 6.3.2 and 6.3.3), results of the fate and transport analysis (Section 6.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 6.3.5 and 6.3.6) conducted at 
Subarea 5.  Section 6.1 summarizes the previous investigations performed in Subarea 5. 

6.3.1  Field Activities Summary  

Figure 6-1 shows the sampling locations for Subarea 5.  The following data were collected from 
these sampling locations.   

• In March 1998, two soil samples were collected at a depth of 8 feet bgs from 
sampling two locations to evaluate the potential presence of TPH and BTEX in soil 
after the excavation of a 2.5-inch steel pipe as part of the MEC intrusive investigation 
(SSPORTS 1999). 

• Between January 1992 and March 1993, seven soil samples were collected at depths 
between 2.5 and 5 feet bgs at seven sampling locations during the UST study (PRC 
1992, 1994a, 1995f; Tetra Tech and Morrison Knudsen 1998). 

• Between May and December 1997, two soil samples were collected at depths 
between 5 and 16.5 feet bgs at one soil boring location; these samples were collected 
during the UST study.  Additionally, four groundwater samples were collected from 
four monitoring wells (A267W02, A267W03, A267W04, and A267W05).  These 
samples were collected to address lead, SVOCs, and TPH detected in samples 
collected near Building A17; VOCs and TPH detected in samples collected near 
Building A267; and VOCs, SVOCs, TPH and metals detected in soil samples 
collected near Building A71 during the Group II/III accelerated study (PRC 1997c). 

• Between March 1999 and March 2000, 33 soil samples were collected at depths 
between 1 and 7.5 feet bgs from 32 pits in Subarea 5; these samples were collected 
during confirmation sampling for the MEC intrusive investigation (Weston 2002) to 
address ammonium picrate that was detected in soil and to confirm that further 
excavation was not required. 

• Between June 1999 and January 2000, 14 groundwater samples were collected from 
four existing monitoring wells in Subarea 5 under the basewide groundwater 
monitoring program (Tetra Tech and Uribe & Associates 2000). 

• In August 2003, 20 soil samples were collected from 18 sampling locations at depths 
between 0 and 12.5 feet bgs (Sullivan and Tetra Tech 2003).  Additionally, six grab 
groundwater samples were collected from six sampling locations, and four groundwater 
samples were collected from four existing monitoring wells (A267W02, A267W03, 
A267W04, and A267W05).  These samples were collected to delineate the extents of 
lead and TPH around Building A17; to evaluate the potential presence of VOCs, 
SVOCs, and TPH near Building A17; to recharacterize the disturbed areas around 
Building A17; to delineate the extent of arsenic around Building A71; and to evaluate 
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the potential presence of VOCs or SVOCs associated with elevated TPH concentrations 
near Building A267.  

• In July 2004, two soil gas samples were collected from two locations east of Building 
A267 to assess the presence of VOCs in soil gas where the highest concentrations of 
VOCs were detected in previous groundwater investigations.  

• On November 2, 2004, 11 soil samples were collected along the length of the drain line 
on the north side of Building A17.  These samples were collected below cracks in the 
drain line at biased locations, where the drain line appeared to offer a contaminant 
pathway to underlying soils (SulTech 2004).   

• In November 2006, 24 soil samples were collected from 12 sampling locations within 
Subarea 5 at depths of 0 and 0.5 feet bgs and 2 to 4 feet bgs.  These samples were 
collected to further define the nature and extent of potential contamination in the areas 
surrounding Buildings A15, A53, A62, A73, A198, A266, and A288.  Samples were 
analyzed for metals, PCBs, SVOCs, VOCs, explosives, and TPH.  In addition, one grab 
groundwater sample was collected in the boring near Building A288 for the same 
purpose.  The groundwater sample was analyzed for metals, SVOCs, and VOCs 
(Appendix N).  This sample was removed from the dataset because it was collected 
from an undeveloped well through a temporary well screen, as the results are not 
representative of site conditions because of the sampling method. 

6.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 5. 

6.3.2.1  Geology 

The geology encountered in Subarea 5 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

6.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 5.  The elevation of groundwater in monitoring wells and soil borings was 
between 0 and 12 feet above msl. 

6.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 5 is within the upland habitat of IA F1, 
which is discussed in Section 2.3.2.3. 
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6.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil, groundwater, and soil 
gas samples collected in Subarea 5.  Only chemicals at concentrations above comparison 
criteria or chemicals that were detected with no available criteria are discussed.  Chemicals 
detected at concentrations below comparison criteria are not discussed because they are not 
expected to pose a significant risk to human health or the environment.  However, the HHRA 
and SLERA and Step 3a risk refinement (summarized in Sections 6.3.5 and 6.3.6) considered 
all detected chemicals, regardless of whether they exceeded comparison criteria.  Table 6-1 
summarizes the laboratory analysis for samples collected in Subarea 5.  Tables 6-2, 6-3, 6-4, 
and 6-5 summarize soil, groundwater, grab groundwater, and soil gas results for Subarea 5.  
Appendix G presents the complete analytical data tables for IA F1. 

6.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 5. 

Inorganic Compounds in Soil 

Arsenic, cadmium, and lead were the only inorganic compounds detected in soil at 
concentrations exceeding comparison criteria in Subarea 5 (Table 6-2).  The table below lists the 
locations where arsenic, cadmium, and lead were detected at concentrations exceeding the 
comparison criteria.  Lead was identified as posing risk to ecological receptors at Subarea 5 and 
exceeds the comparison criteria in 12 locations; Figure 6-2 shows the distribution of lead 
concentrations within Subarea 5. 

Analyte Location ID Date Sample Depth  
(feet bgs) 

Concentration 
(mg/kg) 

Comparison 
Criterion  
(mg/kg) 

Arsenic A071GB002 09/29/97 6.0 to 7.0 67.8 36 
Cadmium A062-1 11/07/06 2.0 to 4.0 33 7.5 
Cadmium A266-1 11/07/06 0 to 2.0 12 7.5 

Lead 208UX4025 3/29/99 1.0 to 1.5 510 J 345.6 
Lead 208UX4223 12/9/99 1.0 to 1.5 544 345.6 
Lead 208UX4224 12/9/99 1.0 to 1.5 594 345.6 
Lead 208UX4227 12/9/99 1.0 to 1.5 673 345.6 
Lead A015-1 11/6/06 2.0 to 4.0 350 345.6 
Lead A017GB002 6/2/98 1.5 to 2.5 559 345.6 
Lead A017HA002 5/19/98 1.0 to 2.0 749 345.6 
Lead A017SS011 11/02/04 0.5 to 0.5 1,290 345.6 
Lead A017SS013 11/02/04 0.5 to 0.5 375 345.6 
Lead A017SS014 11/02/04 0.5 to 0.5 510 345.6 
Lead A017SS017 11/02/04 0.5 to 0.5 1,260 345.6 
Lead A266-1 11/7/2006 0.0 to 2.0 480 345.6 
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Note: 

bgs Below ground surface 
ID Identification 
 J Estimated 
mg/kg Milligrams per kilogram 

Organic Compounds in Soil 

No VOCs, PCBs, or pesticides were detected in soil at concentrations exceeding the comparison 
criteria (Table 6-2).  One SVOC (benzo[a]pyrene) and TPH were the only organic compounds 
detected above their comparison criteria.  The paragraphs below discuss the frequency of 
detection and distribution of organic compounds in soil within Subarea 5. 

Semivolatile Compounds in Soil 

Benzo(a)pyrene was detected at a concentration of 0.29 J mg/kg in a sample collected at 5 feet 
bgs at location A267GB001, exceeding its comparison criterion of 0.21 mg/kg.  

Petroleum Indicators in Soil 

TPH-mr was the only petroleum hydrocarbon detected in soil at a concentration of 3,900 
Y mg/kg, exceeding the Tier 2 SL of 2,500 mg/kg (Table 6-2).  The sample that exceeded its 
comparison criterion was collected from location A017GB007 at a depth of 1 to 1.5 feet bgs. 

6.3.3.2 Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 5.   

Inorganic Compounds in Groundwater 

Molybdenum and nickel were the only inorganic compounds detected at concentrations 
exceeding their comparison criteria in groundwater (Tables 6-3 and 6-4).  The table below 
lists the locations where these analytes were detected at concentrations above the comparison 
criteria.  

Analyte Location ID Date 
Sample 

Type 
Concentration 

(µg/L) 

Comparison 
Criterion  

(µg/L) 
Molybdenum A267W02 02/16/99 GW 27.5 8.8 
Molybdenum A267W02 07/31/03 GW 29.5 J 8.8 

Nickel USTA71M03 08206/03 GW 19 J 7.5 

Notes: 

µg/L Micrograms per liter 
GW Groundwater sample collected from monitoring well 
ID Identification 
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Organic Compounds Detected in Groundwater 

No SVOCs, PCBs, pesticides or TPH were detected in groundwater above comparison criteria at 
Subarea 5.  The paragraphs below discuss the frequency of detection and distribution of organic 
compounds in groundwater at Subarea 5. 

Volatile Organic Compounds in Groundwater 

VOCs (PCE and TCE), were detected at concentrations above comparison criteria in 
groundwater samples from Subarea 5 (Tables 6-3 and 6-4).  Figure 6-3 shows the distribution 
of DCE, PCE, and TCE concentrations in monitoring well and grab groundwater samples 
within Subarea 5.  The table below lists the locations where these analytes were detected at 
concentrations above the comparison criteria.   

Analyte Location ID Date 
Sample 

Type 
Concentration 

(µg/L) 
Comparison Criterion  

(µg/L) 

PCE A267W03 04/12/99 GW 190 120 
PCE A267W03 06/03/99 GW 390 120 
PCE A267W03 09/27/99 GW 180 120 
PCE A267W03 01/25/00 GW 480 120 
PCE A267W03 07/31/03 GW 140 120 
TCE A267W02 06/01/98 GW 370 J 360 
TCE A267W02 02/16/99 GW 550 360 
TCE A267W02 06/04/99 GW 530 360 
TCE A267W02 09/27/99 GW 540 360 
TCE A267W02 01/24/00 GW 630 360 

Notes: 
µg/L Micrograms per liter J Estimated value 
GW Groundwater sample collected from monitoring well PCE Tetrachloroethene 
ID Identification TCE Trichloroethene 

Explosive Compounds in Groundwater 

The explosives 1,3-dinitrobenzene, 2,6-dinitrotoluene, nitrobenzene, and perchlorate (for which 
no comparison criteria exist) were detected at low concentrations in groundwater samples 
collected from Subarea 5 (Tables 6-3 and 6-4).  1,3-Dinitrobenzene and 2,6-dinitrotoluene were 
detected in one grab groundwater collected from a direct-push boring (A017GB010) at 
concentrations of 1.8 and 3.1 µg/L.  Nitrobenzene and perchlorate were detected in one sample 
collected from monitoring well A267W05 at concentrations of 1.3 µg/L and 2.4 µg/L, 
respectively 

6.3.3.3  Soil Gas Sample Results 

This section discusses the results for VOCs detected in soil gas samples collected from Subarea 5 
east of Building A267.   
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VOCs in Soil Gas  

One VOC, PCE, was detected in one of two samples (location A267SG001) at a concentration 
of 6,300 µg/m3, which exceeds the comparison criterion of 4,200 µg/m3.  The soil gas sample 
is located next to well A267W03, where PCE was detected above its comparison criterion in 
groundwater samples. 

6.3.3.4  Summary of Chemicals in Soil, Groundwater, and Soil Gas 

Soil Sample Results 

Arsenic, cadmium, and lead were the only inorganic compounds detected in soil at 
concentrations exceeding comparison criteria in Subarea 5.  Arsenic exceeded the comparison 
criteria in one sample collected from boring A071GB002 located near the northern corner of 
Building A71 adjacent to a storm drain line, which is a likely source of the arsenic.  Cadmium 
was detected at concentrations exceeding its comparison criteria at boring A062-1 located 
northwest of Building A288 near Mare Island Strait, and in surface soil from boring A266-1, 
located at the eastern corner of Building A266.  The occurrence of arsenic and cadmium are 
isolated and generally bounded vertically and laterally by other samples collected in the 
immediate area.  Both elevated levels of cadmium occurred in shallow soil (less than 4 feet bgs) 
and a likely source is surface spillage. Cadmium detections are likely associated with historical 
painting conducted in Building A17. 

Lead was detected at concentrations above comparison criteria in twelve soil samples along the 
drain line on the north side of Building A17 (A017SS011 and A017SS017).  These detections are 
likely associated with historical painting inside Building A17.  The building contains an opening 
at the bottom of the walls on all four sides of the building.  During historical floor washing inside 
the building, contaminated rinse water may have drained through openings at the bottom of the 
walls and into the gutter-like drain lines outside the building, leaving the observed residue 
deposited in the drain.  The lateral and vertical extents of lead in soil are adequately 
characterized because lead concentrations in surface and subsurface adjacent samples were 
below comparison criteria.   

One SVOC (benzo[a]pyrene) and TPH were the only organic compounds in soil detected above 
the comparison criteria.  A likely source for benzo(a)pyrene in Subarea 5 is the breakdown of 
TPH or asphalt. 

TPH-mr was detected at a concentration above the Tier 2 SL in soil in one sample within 
Subarea 5 – TPH Area 9.  The sample in which TPH-mr exceeded its comparison criterion had 
been collected from location A017GB007 at a depth of 1 to 1.5 feet bgs; this location is near 
the eastern corner of Building A17 along Railroad Avenue.  The most likely source of TPH-mr 
in soil is surface spillage along the road or elevated detections due to the presence of asphalt 
directly above the sample depth interval. 

Given the limited extent of residual TPH above Tier 2 SLs in soils, a technical evaluation was 
conducted to evaluate whether TPH areas at IA F1 meet the closure criteria for low-risk fuel 
sites (Appendix O).  The technical evaluation determined that no further action is required for 
TPH Area 9 because (1) industrial operations that may have contributed to TPH releases at each 



 

Final RI Report, IA F1 6-19 CHAD-3213-0064-0004 

TPH area ceased prior to 1996 and sources of TPH contamination have been removed; (2) each 
TPH area has been adequately characterized laterally and vertically, and residual TPH 
contamination is limited primarily to soil; (3) little or no groundwater impact exists; (4) surface 
soil to surface water and groundwater to surface water migration pathways do not exist; and 
(5) no additional human health risks or (6) ecological risks have been identified for surrogate 
chemicals associated with the residual TPH contamination.  Details of the evaluation for TPH 
Area 9 are provided in Appendix O.  The regulatory agencies concurred with the Navy’s 
recommendations for no further action at TPH Area 9 within Subarea 5 (Appendix O).  

Groundwater Sample Results 

Molybdenum and nickel were the only inorganic compounds detected at concentrations 
exceeding their comparison criteria in groundwater.  Nickel exceeded both the ambient criterion 
of 7.5 µg/L and the NAWQC aquatic life protection criterion of 8.2 µg/L. 

Two VOCs (TCE and PCE) were detected above comparison criteria in groundwater in samples 
from two monitoring wells (A267W02 and A267W03) in Subarea 5.  PCE was detected at a 
maximum concentration of 480 µg/L, and TCE was detected at a maximum concentration of 630 
µg/L (Figure 6-2).  Downgradient wells indicate that the solvent contamination is bounded 
downgradient, and grab groundwater samples at A267015, A267GB005, and A265GB006 show 
that solvents have not migrated to the southeast or northwest of the initial spill area.  
Furthermore, the south and west boundary of Subarea 5 and IA F1 are only 50 feet away from 
well A267W03, and the boundary corresponds with a steep rise in topography caused by the 
hillside.  The only structures on the hill are military housing, which are unlikely to be a source of 
chlorinated solvents.   

Building A267 is unlikely to be the source of chlorinated solvents.  The floor drains within the 
building did not connect to the storm drain line outside of and along the east side of the building, 
where locations A267W02 and A267W03 are sited.  According to Mare Island microfiche files, 
the floor drain lines flow toward the middle drain and exit the building midway along the 
northern wall (Mare Island undated, as cited in PRC 1997).  Results for all soil and groundwater 
samples at the north side of Building A267 are non-detect for chlorinated solvents (locations 
A267GB001, A267GB002, A267GB003, and A267GB017 for soil, and locations A267GB005, 
A267GB006, and A267GB011 for groundwater). 

The source of the VOCs detected in wells A267W02 and A267W03 is likely disposal of solvents 
used in neighboring Building A17 directly into the storm drains located on the east side of 
Building A267. Grab groundwater samples from closed UST A267 (USTA267-1 and 
A67GB016) contained non-detect to very low levels of solvents, indicating the UST was not the 
source of the release.  In addition, a grab groundwater sample collected along the storm drain 
line (A267GB004) contained very low levels of solvents, indicating that solvent was not leaking 
from the storm drain pipe or migrating along the utility corridor bedding.   

TCE and vinyl chloride were analyzed and not detected in 113 soil samples.  Cis-1,2-DCE was 
analyzed and not detected in 29 soil samples.  PCE was analyzed in 113 soil samples and 
detected in two samples from the boring for well A267W03 at concentrations (0.022 mg/kg and 
0.036 mg/kg) less than the screening criterion (2.6 mg/kg).  These non-detect and very low 
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results indicate that an ongoing source of chlorinated solvents in Subarea 5 is not present.  
Furthermore, the concentrations of chlorinated solvents in groundwater have degraded over time.  
The most recent round of sampling (June 2008) indicates that all VOC concentrations are below 
comparison criteria at well A267W03.  Well A267W02 was not able to be located during the 
June 2008 sampling event; however, the July 2003 result for TCE was lower than previous 
sample concentrations and equal to the comparison criteria, and none of the results for the other 
VOCs exceeds comparison criteria.  Therefore, the extent of VOCs in groundwater adequately 
characterized and no further action is recommended for Subarea 5 for chlorinated solvents. 

According to Appendix L of the draft final and final RI report, Monitored Natural Attenuation 
Technical Memorandum (October 2009), conditions in groundwater beneath IA F1 appear 
favorable for reductive dechlorination of chlorinated solvents because of the reducing conditions.  
Ongoing reductive dechlorination is indicated by the presence of biologically produced daughter 
products, such as cis-1,2-dichloroethene and vinyl chloride, that were not previously detected in 
the source area. 

Soil Gas Sample Results 

PCE was the only VOC detected above comparison criteria in soil gas in the two soil gas 
samples in Subarea 5.  The soil gas samples were collected in 2004 to further investigate the area 
near wells A267W02 and A267W03, where VOCs were detected above groundwater comparison 
criteria.  The likely source of VOCs in soil gas is likely a one-time disposal of solvents used in 
Building A17 directly into the storm drains located on the east side of Building A267.  As 
concentrations of PCE in groundwater have decreased over time, it is likely that soil gas 
concentrations have also decreased over time through natural attenuation. 

6.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling for IA F1 was conducted for metals and 
chlorinated ethenes with concentrations in monitoring wells that exceeded comparison criteria 
in groundwater (Section 1.5).  Appendix K presents the fate and transport evaluations results. 

Nickel, TCE, PCE, and vinyl chloride were identified as COPCs for Subarea 5.  Fate and 
transport modeling predicted that none of the VOCs will exceed comparison criteria at the POE.  
However, the predicted concentrations of nickel (simulated worst case concentration of 9.3 µg/L) 
would exceed comparison criteria (7.5 µg/L) at the POE (Mare Island Strait intertidal mudflat).  
Model sensitivity analysis was performed using chemical-specific distribution coefficients 
(EPA 1996c) that account for the COPC retardation due to sorption.  In light of the findings of 
the sensitivity analysis, the incorporation of retardation prevents concentrations of nickel from 
exceeding criteria only after a period of a thousand years; therefore, the discharge of nickel from 
groundwater is not considered to present a significant threat to aquatic receptors in the Mare 
Island Strait.   

In June 2008, an evaluation of MNA was conducted at IA F1 (ChaduxTt 2009); the results are 
presented in Appendix L.  The MNA study results indicated that VOCs and TPH concentrations 
in groundwater are decreasing, which suggests that natural attenuation is occurring at IA F1.  
The presence of methane and the concentrations of dissolved oxygen further suggest that 
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conditions are favorable for reductive dechlorination.  In addition, the presence of daughter 
products such as cis-1,2-DCE and vinyl chloride provides further evidence that reductive 
dechlorination is occurring at IA F1. 

6.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 5.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 1 × 10-6 2 × 10-6 3 × 10-6 6 × 10-6 0.08 0.08 0.1 0.1 
Hypothetical Resident 4 × 10-6 6 × 10-6 9 × 10-6 2 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 2 × 10-6 3 × 10-6 4 × 10-6 6 × 10-6 0.09 0.09 0.1 0.1 
Hypothetical Resident 1 × 10-5 2 × 10-5 2 × 10-5 2 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

For the minimal disturbance scenario (0 to 2 feet bgs), the estimated cancer risks for the future 
commercial/industrial worker and hypothetical resident are within the risk management range of 
10-6 to 10-4 for cancer effects from esposure to surface soil and using either soil gas or 
groundwater to model indoor air concentrations.  Risk drivers were not identified for the future 
commercial/industrial worker because no chemicals were estimated to pose a chemical-specific 
cancer risk greater than 1 × 10-6.  However, most of the cancer risk to the hypothetical future 
resident, based on federal toxicity criteria, is attributed to benzo(a)pyrene in soil and inhalation 
of PCE and TCE in indoor air from groundwater.  Based on the results of modeling vapor 
intrusion of soil gas into indoor air, the only chemical that poses a concern in indoor air is PCE.   
The noncancer HIs for the commercial/industrial worker and hypothetical future resident are 
equal to or below the noncancer threshold of 1. 
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Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 8 × 10-7 1 × 10-6 2 × 10-6 1 × 10-5 0.1 0.1 0.2 0.1 
Construction Worker 5 × 10-7 6 × 10-7 7 × 10-7 2 × 10-6 12 (11) 12 (11) 21 (11) 2 (1) 
Hypothetical Resident 4 × 10-6 5 × 10-6 7 × 10-6 4 × 10-5 2 (<1) 2 (<1) 2 (<1) 1 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 1 × 10-6 2 × 10-6 3 × 10-6 1 × 10-5 0.1 0.1 0.2 0.1 
Construction Worker 5 × 10-7 6 × 10-7 7 × 10-7 2 × 10-6 12 (11) 12 (11) 21 (10) 2 (1) 
Hypothetical Resident 1 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (<1) 2 (<1) 2 (<1) 1 (<1) 

The cancer risk result for the construction worker was less than the risk management range of 
10-6 to 10-4 for cancer effects; the cancer risks are within the risk management range for the 
commercial/industrial worker and hypothetical resident.  Cancer risk drivers were not identified 
for the future commercial/industrial worker or construction worker because no chemicals were 
estimated as having a chemical-specific cancer risk greater than 1 × 10-6 based on federal toxicity 
critieria.  However, most of the cancer risk to the hypothetical future resident, based on federal 
toxicity criteria, is attributed to benzo(a)pyrene in soil and inhalation of PCE and TCE in indoor 
air from groundwater.  Only PCE was identified as a cancer risk driver for a hypothetical 
resident based on modeling the vapor intrusion of soil gas into indoor air.   

The estimated total HI was less than the threshold of 1 for noncarcinogens for the future 
commercial/industrial worker.  The HI for the construction worker was 12, which exceeds the 
threshold of 1 and is based on inhalation of manganese particulates in outdoor air.  The highest 
target organ segregated HI for exposure to surface soil (11) is associated with effects to the 
central nervous system.  The risk results for the construction worker are likely overestimating the 
potential risk.  The long-term risk estimate (250 days per year for 25 years) for the 
commercial/industrial worker indicates cancer risk at the low end of the risk management range 
and a noncancer hazard below the threshold of 1.  A construction worker is assumed to be only 
on site for 250 days for 1 year.  Furthermore, a construction worker is assumed to ingest three 
times the amount of soil per day than a commercial/industrial worker and has a PEF that is three 
magnitudes of order greater than a commercial/industrial worker and thus is assumed to inhale 
significantly more particulates during the work day.  Manganese was not historically used at the 
site and may be naturally present.  Manganese is found in basalt and chert formations, and chert 
was documented at Subarea 5 where one of the higher detections of manganese was sampled.  
Based on the above factors, it is recommended that manganese not be carried forward as a 
chemical of concern for the construction worker at Subarea 5.  In addition, the total HI for the 
hypothetical resident (unrestricted use) is 2, which exceeds the noncancer threshold of 1.  
However, the highest target organ segregated HI for residential exposure to subsurface soil and 
groundwater (via vapor intrusion) is 0.9, which is less than the threshold HI of 1.   

Though this HHRA did not estimate risk for a future adult and child recreational user in Subarea 5, 
the HHRA evaluated the potential risk to a future adult and child residential user, which is 
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considered a more conservative, unrestricted use exposure scenario than a recreational user.  There 
were no unacceptable risks to the hypothetical resident (unrestricted use); thus, the residential risk 
estimate is expected to be protective of a recreational user who has similar exposure parameters but 
the fraction ingested is expected to be only half the amount of soil per day as the resident and the 
recreator would be present on site for 1/12th (2 hours per day) the amount of time as the resident is 
on site (24 hours per day).  Thus, the cancer risk and noncancer hazard estimates for a future 
recreational user are expected to be more than 50 percent lower than the estimates for the 
residential user.  Based on the discussion provided above for Subarea 5, no noncancer risk drivers 
were identified for Subarea 5. 

The EPCs for incremental lead in surface soil (328 mg/kg) and subsurface soil (205 mg/kg) 
exceed the modified OEHHA residential CHHSL (105.6 mg/kg), but do not exceed the modified 
OEHHA industrial CHHSL (345.6 mg/kg).  The EPC for lead in groundwater (0.000085 mg/L) 
does not exceed the conservative EPA and State of California regulatory action level of 0.015 
mg/L.  Therefore, lead was identified as a risk driver for surface and subsurface soil at Subarea 5 
for a future hypothetical adult and child resident.   

6.3.6  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

Subarea 5 was evaluated in the SLERA and Step 3a risk refinement as a part of the upland 
habitat, which includes Subareas 1 through 5 and 7.  Please see Section 2.3.6 for the complete 
conclusions of the SLERA and Step 3a risk refinement for the upland habitat.   Ecological risk 
was not quantitatively evaluated for individual subareas; however, assessment of the spatial 
distribution of sample results did occur within each subarea for each COEC that exceeded a risk-
based concentration within that subarea.  This section discusses risk associated with the COECs 
in surface soil identified for the upland habitat in Subarea 5.  Concentrations of VOCs detected in 
soil gas samples collected in Subarea 5 do not pose unacceptable risk to burrowing mammals. 

Concentrations of lead in surface soil in 21 samples exceed the concentration at which the HQ 
using the high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  The ERA 
indicated that most of the risk posed by lead in the upland area to birds and mammals is associated 
with the disproportionately high concentrations of lead in samples collected in the area south of 
Building A75 in Subarea 4 and around Building A17 in Subarea 5.  Therefore, further evaluation 
of lead in the area around Building A17 in Subarea 5 is recommended.  The general area of the 
proposed remedial action footprint for lead is presented in Figure 6-4. 

Only one surface soil sample within Subarea 3 contained zinc at a concentration greater than the 
level at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the ornate 
shrew.  Therefore, zinc poses little to no incremental risk in Subarea 5 and is not recommended for 
further evaluation in Subarea 5.  

There are no samples of dioxin-like congeners in surface soil within Subarea 5 with 
concentrations greater than the level at which the HQ using the high TRV equals 1.0 for the most 
sensitive receptor, the western meadowlark.  Therefore, dioxin-like congeners poses little to no 
incremental risk in Subarea 5, and is not recommended for further evaluation in Subarea 5. 
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In summary, further evaluation of lead in the area around Building A17 in Subarea 5 is 
recommended.  The general area of the proposed remedial action footprint for lead is presented in 
Figure 6-4. 

6.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil, groundwater, and soil 
gas investigations at Subarea 5.  A summary of the decision recommendations for the subarea 
also is included. 

6.4.1  Soil Investigation 

Cadmium and lead were the only chemicals detected in more than one sample at concentrations 
above comparison criteria.  Cadmium was detected at two locations (A062-1 and A266-1) in 
Subarea 5.  Both elevated concentrations occurred in shallow soil (less than 4 feet bgs), and a 
likely source is surface spillage.  

TPH-mr was detected at a concentration above the Tier 2 SL in soil in one sample within 
Subarea 5 – TPH Area 9. The regulatory agencies concurred with the Navy’s recommendation 
for no further action at TPH Area 9 within Subarea 5 (Appendix O).  

The HHRA showed that concentrations of benzo(a)pyrene in soil in Subarea 5 contribute to 
estimates of cancer risk within the risk management range for commercial/industrial workers and 
hypothetical future residents exposed to surface and subsurface soils.  Lead was also identified as 
a risk driver to a hypothetical future resident exposed to surface and subsurface soils. 

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
Concentrations of lead pose unacceptable risk to ecological receptors in Subarea 5 in the area 
around Building A17.  Dioxin-like congeners and zinc do not pose unacceptable risk to 
ecological receptors in Subarea 5.    

6.4.2  Groundwater Investigation 

Molybdenum and nickel were the only inorganic compounds detected at concentrations 
exceeding their comparison criteria in groundwater.  Molybdenum was detected exceeding the 
criterion in two samples from the same well.  Nickel exceeded its comparison criterion in one 
sample.  Metals are adequately delineated in groundwater in Subarea 5. 

VOCs (TCE and PCE) were also detected at concentrations above comparison criteria in 
groundwater samples from Subarea 5 (Figure 6-2).  The extent of VOCs in groundwater is 
adequately delineated by a downgradient well (A267W04).  The likely source of VOCs in 
groundwater is the repair shop in Building A267.  Fate and transport modeling, including 
retardation, indicated that concentrations of dissolved nickel in groundwater in Subarea 5 do not 
present a significant threat to aquatic receptors in the Mare Island Strait. 
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The cancer risks for the future commercial/industrial worker and future residents based on vapor 
intrusion of groundwater into indoor air in Subarea 5 are within the risk management range.  
TCE and PCE were identified as risk drivers in groundwater (as indoor air) to a hypothetical 
future resident. 

6.4.3  Soil Gas Investigation 

PCE was the only VOC detected above comparison criteria in soil gas in the two soil gas 
samples in Subarea 5.  The soil gas samples were collected in 2004 to further investigate the area 
near wells A267W02 and A267W03, where VOCs were detected above groundwater comparison 
criteria.  The likely source of VOCs in soil gas is likely disposal of solvents used in Building 
A17 directly into the storm drains located on the east side of Building A267.  As 
concentrations of PCE in groundwater have decreased over time, it is likely that soil gas 
concentrations have also decreased over time through natural attenuation. 

The cancer risks for the future commercial/industrial worker and future residents based on vapor 
intrusion of soil gas into indoor air in Subarea 5 are below the risk management range.  Only 
PCE was identified as a risk driver in soil gas (as indoor air) to a hypothetical future resident. 

Soil gas in Subarea 3 does not pose risk to ecological receptors.  

6.4.4  Decision Summary 

The investigation of Subarea 5 was conducted to resolve the following study questions identified 
in the DQOs: 

• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 5? 

• Have chemicals in soil from Subarea 5 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 

• Do concentrations of chemicals in soil, groundwater, or soil gas pose risk to human 
health? 

• Do concentrations of chemicals in soil or soil gas pose unacceptable risk to ecological 
receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 5? 

Human health risk-based recommendations were made for Subarea 5 using (1) the future 
commercial/industrial worker and (2) the future construction worker, and (3) hypothetical future 
resident.  Ecological risk-based recommendations for the upland habitat of Subarea 5 were made 
based on the assessment of risk to plant, invertebrate, and vertebrate receptors under current 
conditions.  Based on the decision rules established in DQOs, the following statements can be 
made about Subarea 5: 
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• The lateral and vertical extents of metals, benzo(a)pyrene, and TPH concentrations in 
soil are adequately characterized within Subarea 5.   

• TCE and PCE in soil may have migrated to groundwater in Subarea 5, though soil 
concentrations of TCE and PCE are low and do not exceed comparison criteria.  
Molybdenum and nickel were detected in groundwater at concentrations exceeding 
their comparison criteria.  The lateral and vertical extents of metals and VOCs (PCE 
and TCE) in groundwater are adequately characterized within Subarea 5. 

• Concentrations of benzo(a)pyrene in soil contribute to cancer risks for 
commercial/industrial workers exposed to surface and subsurface soils within the risk 
management range.  Concentrations of TCE and PCE in groundwater contribute to 
cancer risk estimates within the risk management range for a future 
commercial/industrial worker and hypothetical future resident based on vapor 
intrusion of groundwater into indoor air.  Only PCE was identified as a cancer risk 
driver within the risk management range based on vapor intrusion of soil gas into 
indoor air. 

• Lead in soil was identified as posing unacceptable risk to ecological receptors in 
the area around Building A17.  The general area of the proposed remedial action 
footprint for lead is presented in Figure 6-4.  Concentrations of chemicals in soil 
gas do not pose risk to ecological health in Subarea 5. The groundwater 
exposure pathway is incomplete for ecological receptors.   

• Further evaluation of lead in the area around Building A17 is recommended via 
a FS. 

Condensed Conclusions/Recommendations for Subarea 5 — No chemicals detected in soil or 
groundwater pose an unacceptable risk to human health in Subarea 5.  The estimated cancer risks 
for each receptor were within or below the EPA risk management range (10-6 to 10-4) for 
carcinogens.  The noncancer hazards were below the noncancer threshold of 1 for the 
commercial/industrial and construction workers.  The noncancer hazards for the future resident 
were greater than or equal to the noncancer threshold of 1; however, the highest target organ 
segregated HIs for the residents were both less than the threshold of 1.  No further evaluation is 
recommended to address risk to human health in soil or groundwater for Subarea 5.   

Lead poses unacceptable risk to ecological receptors in the area around Building A17, and the 
area should be further evaluated.  The results of the Step 3a risk refinement indicated that 
limiting exposure to the high concentrations of lead in this area would significantly reduce risks 
to ecological receptors.  The general area of the proposed remedial action footprint for lead in 
soil is presented in Figure 6-4.  Further evaluation of risk from lead in surface soil to ecological 
receptors around Building A17 is recommended for Subarea 5.  No risks from other chemicals in 
soil or soil gas were identified.  
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VC ND (SEP 97)

A071GB002
PCE ND (SEP 97)
TCE ND (SEP 97)

VC ND (SEP 97)

USTA267-1
cis-1,2-DCE ND (FEB 07)

trans-1,2-DCE ND (FEB 07)
PCE 0.3 J (FEB 07)

TCE ND (FEB 07)
VC ND (FEB 07)

USTA71M01
cis-1,2-DCE ND (AUG 03)

trans-1,2-DCE ND (AUG 03)
PCE ND (AUG 03)
TCE ND (AUG 03)

VC ND (AUG 03)

USTA71M02
cis-1,2-DCE ND (AUG 03)

trans-1,2-DCE ND (AUG 03)
PCE ND (AUG 03)
TCE ND (AUG 03)

VC ND (AUG 03)

USTA71M03
cis-1,2-DCE ND (AUG 03)

trans-1,2-DCE ND (AUG 03)
PCE ND (AUG 03)
TCE ND (AUG 03)

VC ND (AUG 03)

A267GB004
cis-1,2-DCE 8 (SEP 97)
trans-1,2-DCE 0.6 J (SEP 97)
PCE 6 (SEP 97)
TCE 2 J (SEP 97)
VC 4 (SEP 97)

A267GB005
PCE ND (JUN 98)
TCE ND (JUN 98)

VC ND (JUN 98)

A267GB006
PCE ND (MAY 98)
TCE ND (MAY 98)

VC ND (MAY 98)

A267GB009
PCE ND (OCT 98)
TCE 4 (OCT 98)
VC ND (OCT 98)

A267GB010
PCE 13 (OCT 98)
TCE 7 J (OCT 98)
VC ND (OCT 98)

A267GB011
PCE ND (OCT 98)
TCE ND (OCT 98)

VC ND (OCT 98)

A267GB013
PCE ND (FEB 99)
TCE ND (FEB 99)
VC ND (FEB 99)

A267GB014
PCE ND (FEB 99)
TCE 1 J (FEB 99)
VC ND (FEB 99)

A267GB015
PCE ND (FEB 99)
TCE ND (FEB 99)
VC ND (FEB 99)

A267GB016
PCE ND (FEB 99)
TCE ND (FEB 99)

VC ND (FEB 99)

A267W02
cis-1,2-DCE 110 J (JUN 99)

cis-1,2-DCE ND (SEP 99)
cis-1,2-DCE 98 (JAN 00)
cis-1,2-DCE 79 (JUL 03)

trans-1,2-DCE 4 (JUN 99)
trans-1,2-DCE 3 (SEP 99)
trans-1,2-DCE 5 (JAN 00)
trans-1,2-DCE 5 (JUL 03)

PCE ND (JUN 98)
PCE ND (FEB 99)
PCE ND (JUN 99)
PCE ND (SEP 99)
PCE ND (JAN 00)
PCE ND (JUL 03)

A267W03
cis-1,2-DCE 400 (JUN 99)
cis-1,2-DCE 470 (SEP 99)
cis-1,2-DCE 590 (JAN 00)
cis-1,2-DCE 380 (JUL 03)
cis-1,2-DCE ND (JUN 08)
trans-1,2-DCE 1 (JUN 99)
trans-1,2-DCE 3 (SEP 99)
trans-1,2-DCE ND (JAN 00)
trans-1,2-DCE 2 (JUL 03)
trans-1,2-DCE ND (JUN 08)
PCE 190 (APR 99)
PCE 390 (JUN 99)
PCE 180 (SEP 99)
PCE 480 (JAN 00)

A267W04
cis-1,2-DCE 9 (JUN 99)
cis-1,2-DCE 12 J (SEP 99)
cis-1,2-DCE 10 (JAN 00)
cis-1,2-DCE 4 (JUL 03)
cis-1,2-DCE 2 (JUN 08)
trans-1,2-DCE ND (JUN 99)
trans-1,2-DCE ND (SEP 99)
trans-1,2-DCE ND (JAN 00)
trans-1,2-DCE 0.3 (JUL 03)
trans-1,2-DCE ND (JUN 08)
PCE 13 (APR 99)
PCE 18 (JUN 99)
PCE 39 J (SEP 99)
PCE 24 (JAN 00)

A267W05
cis-1,2-DCE 0.5 J (JUN 99)
cis-1,2-DCE ND (SEP 99)
cis-1,2-DCE 0.8 (JAN 00)
cis-1,2-DCE 0.2 (JUL 03)
cis-1,2-DCE ND (JUN 08)
trans-1,2-DCE ND (JUN 99)
trans-1,2-DCE ND (SEP 99)
trans-1,2-DCE ND (JAN 00)
trans-1,2-DCE ND (JUL 03)
trans-1,2-DCE ND (JUN 08)
PCE 2 J (APR 99)
PCE 5 (JUN 99)
PCE 5 J (SEP 99)
PCE 4 (JAN 00)

A288-2
cis-1,2-DCE ND (NOV 06)
trans-1,2-DCE ND (NOV 06)
PCE ND (NOV 06)
TCE ND (NOV 06)
VC ND (NOV 06)

PCE 14 (JUL 03)
PCE 6 (JUN 08)
TCE 5 (APR 99)
TCE 6 (JUN 99)
TCE 12 J (SEP 99)
TCE 9 (JAN 00)
TCE 6 (JUL 03)
TCE 2 (JUN 08)
VC ND (APR 99)
VC ND (JUN 99)
VC ND (SEP 99)
VC ND (JAN 00)
VC ND (JUL 03)
VC ND (JUN 08)

PCE 140 (JUL 03)
PCE 0.4 J (JUN 08)
TCE 21 (APR 99)
TCE 45 (JUN 99)
TCE 40 (SEP 99)
TCE 42 (JAN 00)
TCE 26 (JUL 03)
TCE ND (JUN 08)
VC ND (APR 99)
VC ND (JUN 99)
VC ND (SEP 99)
VC ND (JAN 00)
VC 11 (JUL 03)
VC ND (JUN 08)

PCE 3 (JUL 03)
PCE 3 (JUN 08)
TCE 11 (APR 99)
TCE 22 (JUN 99)
TCE 24 J (SEP 99)
TCE 17 (JAN 00)
TCE 13 J (JUL 03)
TCE 6 (JUN 08)
VC ND (APR 99)
VC ND (JUN 99)
VC ND (SEP 99)
VC ND (JAN 00)
VC ND (JUL 03)
VC ND (JUN 08)

 

TCE 370 J (JUN 98)
TCE 550 (FEB 99)
TCE 530 (JUN 99)
TCE 540 (SEP 99)
TCE 630 (JAN 00)
TCE 360 (JUL 03)

VC ND (JUN 98)
VC ND (FEB 99)
VC ND (JUN 99)
VC ND (SEP 99)
VC ND (JAN 00)

VC 2 (JUL 03)

A71W

A-16

A64

A191

A267

A71

A71 S

A71 N

A266S

A246W A246E

A914 (1
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2012-04-16    v:\mare island\projects\052_f1_ri\6-3_dce_pce_tce_vc_gw_subarea5.mxd    TtEMI-AL    simon.cardinale

Notes:
1

2

3

bgs
IA
J
µg/L
VOC

Labels indicate concentration in µg/L and the
month and year the sample was collected.
Water Board chronic Environmental
Screening Level (ESL) (Water Board 2008.)
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated detection
Micrograms per liter
Volatile organic compound

VOC Concentration1

! Not Detected (ND)
! Below or Equal To

Comparison Criterion
! Above Comparison Criterion
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( Surface Sample
MMM) Storm Water Drain
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KK. Storm Water Outfall
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2000 Excavation Area
Approximate Groundwater
Flow Direction
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Building/Structure
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Wetland
Mudflat
Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 6-3
DCE, PCE, TCE AND VINYL

CHLORIDE CONCENTRATIONS IN
GROUNDWATER, SUBAREA 5

IA F1 Remedial Investigation Report

Analytes and Comparison Criteria Shown
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Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.
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Notes:
*
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IA
J
mg/kg

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram

!( Lead Sampling Location

!( Sample Posing Ecological Risk
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Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 6-4

IA F1 Remedial Investigation Report

PROPOSED REMEDIAL ACTION
FOOTPRINT FOR LEAD AROUND

BUILDING A17, SUBAREA 5
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Type of Analysis

TABLE 6-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Soil Gas

Anions    0    0   16   16   0

Aromatic volatiles   13    1    4   18   0

Dissolved gases    0    0    3    3   0

Dissolved metals    0    0    4    4   0

Explosives   15   13   27   55   0

General chemistry    0    0    1    1   0

Low-level volatile organic compounds   12    2   21   35   0

Low-level volatile organic compounds (Method 8260)*    0    0    8    8   0

Organotins    2    1    0    3   0

Percent moisture   93   54    0  147   0

Pesticides   18   29    0   47   0

pH   33   18    0   51   0

Polychlorinated biphenyls   12   12    0   24   0

Semivolatile organic compounds   37   41    5   83   0

Semivolatile organic compounds (Method 8270)*   14   14    4   32   0

Sulfide    0    0    3    3   0

Total dissolved solids    0    0   19   19   0

Total metals   78   73    3  154   0

Total organic carbon    1    0    0    1   0

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)   61   48   30  139   0

Total petroleum hydrocarbons-extractables-Silica Gel (TPH-dr & TPH-mr)   14   13    1   28   0

Total petroleum hydrocarbons-purgeables (TPH-gr)   34   43   15   92   0

Volatile organic compounds   38   34    0   74   2

Volatile organic compounds (Method 8260)*   16   13   13   42   0

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr
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Analyte

TABLE 6-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
25/25ALUMINUM 31,900 15,700 35,000  0 42,000  0   0 100,000 *  0   0A017GB002

37/113ANTIMONY 25.2 5.3 8.5  0 12  0   0 410  0   0A017HA002

60/62ARSENIC 67.8 9.6 36  1 44 60   1 0.25  1   1A071GB002

47/47BARIUM 3,370 253 --  0 --  0   0 100,000 *  0   0A071GB002

51/56BERYLLIUM 3 0.58 0.9  0 1.1  0   0 190  0   0A017HA004

33/113CADMIUM 33 3.3 5.2  2 5.6  2   2 7.5  2   2A062-1

91/91CALCIUM 150,000 15,100 ---- ---- -- ---- --A071GB002

113/113CHROMIUM 1,200 J 86.2 140  0 160  0   0 100,000 *  0   0A062-1

46/113COBALT 45.6 16.5 --  0 --  0   0 300  0   0A071GB002

110/113COPPER 2,900 J 87.8 120  0 150  0   0 41,000  0   0A062-1

91/91IRON 82,200 45,300 62,000  0 87,000  0   0 100,000 *  0   0A017GB007

117/129LEAD 1,290 133 59 12 59 12  12 345.6 12  12A017SS011

25/25MAGNESIUM 13,000 7,850 ---- ---- -- ---- --A267GB004

91/91MANGANESE 21,100 1,330 1,600  0 2,400  0   0 23,000  0   0A071GB002

24/47MERCURY 2.1 0.31 2  0 10  0   0 310  0   0A266-2

18/47MOLYBDENUM 1.5 0.45 --  0 --  0   0 5,100  0   0A062-2

109/113NICKEL 130 J 47.9 130  0 150  0   0 20,000  0   0A062-1, A071GB002

88/89POTASSIUM 19,700 9,980 ---- ---- -- ---- --A017HA003

8/47SELENIUM 10.1 2.0 --  0 --  0   0 5,100  0   0A071GB002

10/113SILVER 4 J 1.9 --  0 --  0   0 5,100  0   0208UX4030

17/25SODIUM 3,630 961 ---- ---- -- ---- --A017HA004

0/47THALLIUM ND ND ---- ---- -- ---- --

69/69TIN 31 12.8 --  0 --  0   0 100,000 *  0   0208UX4028

69/69TITANIUM 7,240 3,710 --  0 --  0   0 100,000 *  0   0A017GB007

111/113VANADIUM 317 109 190  0 220  0   0 1,000  0   0A017GB007

113/113ZINC 4,800 J 254 230  0 270  0   0 100,000 *  0   0A266-1

Volatile Organic Compounds (mg/kg)
1/1131,2-DICHLOROETHANE 0.004 J 0.0040 --  0 --  0   0 2.2  0   0208UX4025

3/841,2-DICHLOROETHENE (TOTAL) 0.003 J 0.0023 --  0 --  0   0 9,200  0   0A267W03

5/1102-BUTANONE 0.99 J 0.32 --  0 --  0   0 100,000 *  0   0208UX4227

5/112ACETONE 0.12 J 0.099 --  0 --  0   0 100,000 *  0   0208UX4224, 208UX4227

5/127BENZENE 0.14 0.041 --  0 --  0   0 5.4  0   0208UX4025

2/113BROMOMETHANE 0.001 J 0.00079 --  0 --  0   0 32  0   0A267GB003

8/112CARBON DISULFIDE 0.013 J 0.0038 --  0 --  0   0 3,700  0   0208UX4025

1/113CHLOROBENZENE 0.006 J 0.0060 --  0 --  0   0 1,400  0   0208UX4029

1/113CHLOROFORM 0.072 J 0.072 --  0 --  0   0 1.5  0   0A015-2

1/113CHLOROMETHANE 0.00021 J 0.00021 --  0 --  0   0 500  0   0A266-2

2/127ETHYLBENZENE 1.1 0.56 --  0 --  0   0 27  0   0A015-2

2/113TETRACHLOROETHENE 0.036 0.029 --  0 --  0   0 2.6  0   0A267W03

15/127TOLUENE 5.1 0.35 --  0 --  0   0 45,000  0   0A015-2

7/127XYLENE (TOTAL) 5.9 0.85 --  0 --  0   0 2,700  0   0A015-2
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Analyte

TABLE 6-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
1/822,4-DINITROTOLUENE 0.94 0.94 --  0 --  0   0 5.5  0   0208UX4025

1/932,6-DINITROTOLUENE 0.04 J 0.040 --  0 --  0   0 620  0   0208UX4025

2/1062-METHYLNAPHTHALENE 0.08 J 0.072 --  0 --  0   0 4,100  0   0A267GB002

5/106ACENAPHTHENE 0.19 J 0.071 --  0 --  0   0 33,000  0   0208UX4026

6/106ANTHRACENE 0.21 J 0.091 --  0 --  0   0 100,000 *  0   0A267GB001

9/106BENZO(A)ANTHRACENE 0.34 J 0.12 --  0 --  0   0 2.1  0   0A267GB001

11/102BENZO(A)PYRENE 0.29 J 0.10 --  1 --  1   1 0.21  1   1A267GB001

8/102BENZO(B)FLUORANTHENE 0.25 J 0.11 --  0 --  0   0 2.1  0   0208UX4025

5/98BENZO(G,H,I)PERYLENE 0.054 0.033 --  0 --  0   0 17,000 #  0   0A017SS008

7/101BENZO(K)FLUORANTHENE 0.28 J 0.14 --  0 --  0   0 1.3  0   0A073-1

1/106BIS(2-ETHYLHEXYL)PHTHALATE 0.014 J 0.014 --  0 --  0   0 120  0   0A288-1

3/106CARBAZOLE 0.087 J 0.040 --  0 --  0   0 86  0   0A267GB001

13/106CHRYSENE 0.38 J 0.14 --  0 --  0   0 13  0   0A267GB001

4/106DIBENZOFURAN 0.084 J 0.038 --  0 --  0   0 1,000  0   0208UX4026

19/106FLUORANTHENE 0.69 0.16 --  0 --  0   0 22,000  0   0A267GB001

4/106FLUORENE 0.16 J 0.067 --  0 --  0   0 22,000  0   0208UX4026

7/102INDENO(1,2,3-CD)PYRENE 0.073 J 0.035 --  0 --  0   0 2.1  0   0A267GB001

1/106N-NITROSODIPHENYLAMINE (1) 0.086 J 0.086 --  0 --  0   0 350  0   0208UX4025

4/106NAPHTHALENE 0.059 J 0.024 --  0 --  0   0 18  0   0208UX4030

11/106PHENANTHRENE 1.1 0.16 --  0 --  0   0 100,000 #  0   0208UX4026

5/106PHENOL 0.1 J 0.067 --  0 --  0   0 100,000 *  0   0A267GB004

18/106PYRENE 1.1 0.19 --  0 --  0   0 17,000  0   0A267GB001

23/106TOTAL HMW PAHS 2.885 0.55 ---- ---- -- ---- --A267GB001

12/106TOTAL LMW PAHS 1.65 0.26 ---- ---- -- ---- --208UX4026

PCBs/Pesticides (mg/kg)
2/474,4'-DDD 0.0035 J 0.0033 --  0 --  0   0 7.2  0   0A267GB002

6/474,4'-DDE 0.041 0.016 --  0 --  0   0 5.1  0   0208UX4223

9/474,4'-DDT 0.034 0.013 --  0 --  0   0 7  0   0208UX4223

1/47ALDRIN 0.0032 J 0.0032 --  0 --  0   0 0.1  0   0A267GB002

1/47AROCLOR-1254 0.029 0.029 --  0 --  0   0 0.74  0   0208UX4219

2/47AROCLOR-1260 0.048 0.037 --  0 --  0   0 0.74  0   0208UX4230

2/47DIELDRIN 0.0048 0.0034 --  0 --  0   0 0.11  0   0A267GB001

6/47ENDRIN KETONE 0.027 0.0095 ---- ---- -- ---- --A267GB001

1/47HEPTACHLOR EPOXIDE 0.0015 0.0015 --  0 --  0   0 0.19  0   0A267GB001

2/47METHOXYCHLOR 0.045 J 0.039 --  0 --  0   0 3,100  0   0A267GB001

8/24PCB-101 0.014 0.0035 ---- ---- -- ---- --A288-1

4/24PCB-105 0.0063 0.0020 --  0 --  0   0 0.38  0   0A288-1

6/24PCB-118 0.0086 0.0021 --  0 --  0   0 0.38  0   0A288-1

8/24PCB-128 0.0014 J 0.00071 ---- ---- -- ---- --A198-1

18/24PCB-138 0.0071 J 0.0018 ---- ---- -- ---- --A198-1

12/24PCB-153 0.0089 J 0.0025 ---- ---- -- ---- --A198-1

1/24PCB-156 0.00031 J 0.00031 --  0 --  0   0 0.38  0   0A288-1

12/24PCB-170 0.0042 J 0.0017 ---- ---- -- ---- --A015-2
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Analyte

TABLE 6-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

PCBs/Pesticides (mg/kg)
16/24PCB-180 0.0068 J 0.0020 ---- ---- -- ---- --A198-1

11/24PCB-183 0.0019 J 0.00074 ---- ---- -- ---- --A198-1

11/24PCB-187 0.004 J 0.0015 ---- ---- -- ---- --A198-1

3/24PCB-195 0.00088 J 0.00047 ---- ---- -- ---- --A198-1

11/24PCB-206 0.005 J 0.0012 ---- ---- -- ---- --A198-1

11/24PCB-209 0.0047 J 0.0017 ---- ---- -- ---- --A198-1

9/24PCB-28 0.013 0.0018 ---- ---- -- ---- --A288-1

2/24PCB-44 0.017 0.0087 ---- ---- -- ---- --A288-1

1/24PCB-49 0.014 0.014 ---- ---- -- ---- --A288-1

3/24PCB-52 0.019 0.0068 ---- ---- -- ---- --A288-1

1/24PCB-66 0.026 0.026 ---- ---- -- ---- --A288-1

1/24PCB-8 0.00083 J 0.00083 ---- ---- -- ---- --A288-1

1/47TOTAL CHLORDANES 0.0015 0.0015 ---- ---- -- ---- --A267GB001

11/47TOTAL DDTS 0.075 0.020 ---- ---- -- ---- --208UX4223

6/47TOTAL ENDRINS 0.027 0.0095 ---- ---- -- ---- --A267GB001

21/21TOTAL PCBS 0.0962 0.013 --  0 --  0   0 0.74 #  0   0A288-1

Total Petroleum Hydrocarbons (mg/kg)
33/132DIESEL RANGE ORGANICS 250 Y 38.6 --  0 --  0   0 500  0   0A267GB005

9/78GASOLINE RANGE ORGANICS 120 J 21.3 --  0 --  0   0 500  0   0208UX4030

93/129MOTOR OIL RANGE ORGANICS 3,900 Y 234 --  1 --  1   1 2,500  1   1A017GB007

Explosives (mg/kg)
1/262,4-DINITROTOLUENE 0.11 0.11 --  0 --  0   0 5.5  0   0A017GB010

1/262-NITROTOLUENE 0.15 0.15 --  0 --  0   0 13  0   0A017GB010

Organotins (mg/kg)
0/ 3None Detected ND ND ---- ---- -- ---- --

Total Organic Carbon (mg/kg)
1/1TOC 8,460 8,460 ---- ---- -- ---- --A267W04
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Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Cal/EPA California Human Health Screening Level
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene

DDT Dichlorodiphenyltrichloroethane
DDE

#
*
--
CHHSL
DDD

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

DTSC Cal/EPA, Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency
ESL Environmental screening level
HMW High-molecular-weight

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.

EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

J Estimated value
LMW Low-molecular-weight
mg/kg Milligram per kilogram
ND None detected
OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

PRG Preliminary remediation goal
RSL Regional screening level
Tetra Tech Tetra Tech EM Inc.

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

TOC Total Organic Carbon
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
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TABLE 6-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.



Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
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with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality
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Other
Water
Quality
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Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 6-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
3/7ALUMINUM 80.5 J 70.7 480   0 940  3   0   087A267W04

5/7ANTIMONY 0.293 J 0.23 5.6   0 15  5 --   0--A267W02

7/7ARSENIC 4.2 J 2.3 78   0 110  6   0   036A267W02

7/7BARIUM 260 107 1,200   0 2,300  6 --   0--USTA71M01

0/7BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/7CADMIUM ND ND 16   0 82  0 --   0--

7/7CALCIUM 138,000 76,000 680,000   0 980,000  6 --   0--A267W04

0/7CHROMIUM ND ND 22   0 180  0 --   0--

1/7COBALT 1.2 J 1.2 100   0 250  1 --   0--A267W02

0/7COPPER ND ND 33   0 200  0 --   0--

6/7IRON 276 80.8 140,000   0 1,100,000  6 --   0--A267W03

6/7LEAD 0.484 0.18 10   0 22  6 --   0--USTA71M03

7/7MAGNESIUM 119,000 70,500 1,500,000   0 3,100,000  6 --   0--A267W04

7/7MANGANESE 1,450 320 5,400   0 9,100  6 --   0--USTA71M03

1/7MERCURY 0.19 J 0.19 0.22   0 0.85  1 --   0--A267W02

7/7MOLYBDENUM 29.5 J 8.9 8.8   2 13  6 --   2--A267W02

6/7NICKEL 19 J 5.1 7.5   1 82  6   1   08.2USTA71M03

7/7POTASSIUM 8,530 J 3,280 210,000   0 300,000  6 --   0--A267W02

1/6SELENIUM 5 5.0 12   0 20  1 --   0--USTA71M01

0/7SILVER ND ND 15   0 74  0 --   0--

7/7SODIUM 769,000 413,000 7,400,000   0 21,500,000  6 --   0--A267W02

5/7THALLIUM 0.017 J 0.0096 -- -- --  5 -- ----A267W02

2/7VANADIUM 4.6 J 4.5 140   0 300  2 --   0--A267W04

7/7ZINC 41.4 10.5 260   0 490  6 --   0--USTA71M03

Volatile Organic Compounds (µg/L)
1/281,1-DICHLOROETHENE 0.38 0.38 -- -- --  1 -- ----A267W03

5/51,2-DICHLOROETHENE (TOTAL) 240 79.6 -- -- --  4 -- ----A267W03

1/191,4-DICHLOROBENZENE 0.12 0.12 -- -- --  1 -- ----A267W05

1/142-BUTANONE 1 J 1.0 -- -- --  1 -- ----A267W05
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TABLE 6-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
1/17ACETONE 1.1 J 1.1 -- -- --  1 -- ----USTA267-1

1/32BENZENE 0.22 0.22 -- -- --  1 -- ----A267W02

1/28BROMOFORM 0.2 J 0.20 -- -- --  1 -- ----USTA267-1

1/28CARBON DISULFIDE 0.53 0.53 -- -- --  1 -- ----USTA71M01

1/28CARBON TETRACHLORIDE 0.17 0.17 -- -- --  1 -- ----A267W05

2/28CHLOROFORM 0.8 J 0.70 -- -- --  1 -- ----A267W05

15/23CIS-1,2-DICHLOROETHENE 590 144 -- -- --  4   0 --590A267W03

19/28TETRACHLOROETHENE 480 79.8 -- -- --  4   5 --120A267W03

8/23TRANS-1,2-DICHLOROETHENE 4.9 2.9 -- -- --  3   0 --590A267W02

23/28TRICHLOROETHENE 630 143 -- -- --  4   5 --360A267W02

2/28VINYL CHLORIDE 11 6.3 -- -- --  2   0 --780A267W03

Semivolatile Organic Compounds (µg/L)
0/ 4None Detected ND ND -- -- --  0 -- ----

Total Petroleum Hydrocarbons (mg/L)
12/24DIESEL RANGE ORGANICS 0.2 0.092 -- -- --  4   0 --5A267W03

4/10GASOLINE RANGE ORGANICS 0.22 G 0.11 -- -- --  4   0 --5A267W03

10/25MOTOR OIL RANGE ORGANICS 0.13 0.075 -- -- --  4   0 --5A267W04

Explosives (µg/L)
1/17NITROBENZENE 1.3 1.3 -- -- --  1 -- ----A267W05

1/6PERCHLORATE 0.24 0.24 -- -- --  1 -- ----A267W05

Major Anions (mg/L)
15/15CHLORIDE 1,110 499 -- -- --  4 -- ----A267W04

7/8NITRATE (AS N) 2.86 J 1.2 -- -- --  4 -- ----A267W04

5/8NITRATE+NITRITE AS NITROGEN 3.7 2.8 -- -- --  3 -- ----A267W05

10/12ORTHO-PHOSPHATE (AS P) 0.36 J 0.12 -- -- --  4 -- ----A267W03

16/16SULFATE 264 151 -- -- --  4 -- ----A267W04
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TABLE 6-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Dissolved Gases (mg/L)
1/3METHANE 0.54 0.54 -- -- --  1 -- ----A267W03

General Chemistry (mg/L)
1/1CARBON DIOXIDE 49 49.0 -- -- --  1 -- ----A267W02

1/1FERROUS IRON 0.0428 J 0.043 -- -- --  1 -- ----A267W02

1/1METHANE 0.012 0.012 -- -- --  1 -- ----A267W02

Sulfide (mg/L)
1/3SULFIDE 0.08 0.080 -- -- --  1 -- ----A267W05

Total Disolved Solids (mg/L)
19/19TDS 3,150 1,590 -- -- --  7 -- ----A267W04
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Chromatographic pattern resembles gasoline
Estimated value
Milligram per litermg/L

--
EPA
ESL
G
J

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 6-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

NAWQC National Ambient Water Quality Criteria
ND None detected
TDS Total dissolved solids
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

TPH-dr Total petroleum hydrocarbons-diesel range
TPH-gr
TPH-mr
Water Board
µg/L

Total petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range
San Francisco Bay Regional Water Quality Control Board
Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  None of the results for samples collected within the buffer zone exceed the comparison criteria for TPH-gr, TPH-dr, or TPH-mr in Subarea 5.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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TABLE 6-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Volatile Organic Compounds (µg/L)
2/111,2-DICHLOROETHENE (TOTAL) 12 6.5 -- -- --  2 -- ----A267GB010

2/122-BUTANONE 31 22.0 -- -- --  2 -- ----A267GB009

4/124-METHYL-2-PENTANONE 4 J 1.6 -- -- --  4 -- ----A267GB006

1/14ACETONE 79 J 79.0 -- -- --  1 -- ----A267GB004

1/14BENZENE 0.36 0.36 -- -- --  1 -- ----A017GB010

3/14CARBON DISULFIDE 0.7 J 0.50 -- -- --  3 -- ----A267GB006

1/14CHLOROFORM 2.8 J 2.8 -- -- --  1 -- ----A017GB012

1/3CIS-1,2-DICHLOROETHENE 8 8.0 -- -- --  1   0 --590A267GB004

1/14ETHYLBENZENE 0.2 J 0.20 -- -- --  1 -- ----A267GB004

1/2METHYL TERTIARY BUTYLETHER 0.23 0.23 -- -- --  1 -- ----A017GB010

2/14TETRACHLOROETHENE 13 9.5 -- -- --  2   0 --120A267GB010

8/14TOLUENE 0.8 J 0.54 -- -- --  8 -- ----A267GB005

1/3TRANS-1,2-DICHLOROETHENE 0.6 J 0.60 -- -- --  1   0 --590A267GB004

4/14TRICHLOROETHENE 7 J 3.5 -- -- --  4   0 --360A267GB010

1/14VINYL CHLORIDE 4 4.0 -- -- --  1   0 --780A267GB004

5/14XYLENE (TOTAL) 1 J 0.51 -- -- --  5 -- ----A267GB004

Semivolatile Organic Compounds (µg/L)
1/5PHENOL 1 J 1.0 -- -- --  1 -- ----A071GB001

Total Petroleum Hydrocarbons (mg/L)
2/4DIESEL RANGE ORGANICS 0.39 Y 0.23 -- -- --  2   0 --5A267GB006

1/5GASOLINE RANGE ORGANICS 0.12 Y 0.12 -- -- --  1   0 --5A267GB004

Explosives (µg/L)
1/51,3-DINITROBENZENE 1.8 1.8 -- -- --  1 -- ----A017GB010

1/52,6-DINITROTOLUENE 3.1 3.1 -- -- --  1 -- ----A017GB010
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Estimated value
Milligram per liter
National Ambient Water Quality CriteriaNAWQC

--
EPA
ESL
J
mg/L

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 6-4: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
TPH-dr Total petroleum hydrocarbons-diesel range
TPH-gr Total petroleum hydrocarbons-gasoline range
TPH-mr Total petroleum hydrocarbons-motor oil range

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

Water Board San Francisco Bay Regional Water Quality Control Board
Y
µg/L

Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values for gross contamination concerns (Water Board 2008) based
on gross contamination ceiling levels where groundwater is not a current or potential source of drinking water - 5 mg/L.  For groundwater within the 300 foot buffer zone, the
comparison criteria is based on values protective of aquatic receptors: TPH-gr - 0.443 mg/L (Montgomery Watson 1999, Water Board 2003); TPH-dr and TPH-mr - 0.64 mg/L (Water
Board 1999).  Three results for samples collected within the buffer zone exceed the comparison criteria for TPH-dr.  None of the results for samples collected within the buffer zone
exceed the comparison criteria for TPH-gr, TPH-dr, or TPH-mr in Subarea 5.

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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TABLE 6-5: SUMMARY OF SOIL GAS ANALYTICAL RESULTS, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location of Maximum
Detected Result a

Volatile Organic Compounds (µg/m³)
1/21,2,4-TRIMETHYLBENZENE 160 160   1   062,000A267SG002

1/21,3,5-TRIMETHYLBENZENE 44 44.0   1   062,000 #A267SG002

1/22-BUTANONE 34 34.0   1   044,000,000A267SG002

1/24-ETHYLTOLUENE 58 58.0   1   044,000,000 #A267SG002

2/2ACETONE 350 265   2   0280,000,000A267SG002

1/2BENZENE 31 31.0   1   03,200A267SG002

1/2CIS-1,2-DICHLOROETHENE 120 120   1   0520,000 #A267SG001

1/2ETHYLBENZENE 130 130   1   09,800A267SG002

1/2HEPTANE 32 32.0   1   06,200,000 #A267SG002

1/2TETRACHLOROETHENE 6,300 6,300   1   14,200A267SG001

2/2TOLUENE 540 309   2   044,000,000A267SG002

1/2TRANS-1,2-DICHLOROETHENE 23 23.0   1   0520,000A267SG001

1/2TRICHLOROETHENE 260 260   1   012,200A267SG001

1/2XYLENE (TOTAL) 790 790   1   0880,000A267SG002

Notes:
Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Cal/EPA, Department of Toxic Substances Control
U.S. Environmental Protection Agency
Regional screening level
Microgram per cubic meter

#
DTSC
EPA
RSL
µg/m³

Source: DTSC.  2011.   "Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance)."  October.  Available on-line at:
          http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf.
EPA.  2010.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November 11.

a "Other" criteria are US EPA (2010) industrial RSLs for ambient air with applied DTSC (2011) default attenuation factors of 0.0005 for future industrial buildings.
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Final RI Report, IA F1 7-1 CHAD-3213-0064-0004 

7.0 SUBAREA 6 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 6 within IA F1 
and Figure 7-1 presents sampling locations. 

7.1  SITE DESCRIPTION, CURRENT CONDITIONS, AND INVESTIGATION HISTORY 

Subarea 6 is a wetland, bounded by IR04 to the north, Mare Island Strait to the east, and 
Subareas 1, 2, 4, and 5 to the west (Figure 1-3).  This subarea comprises about 6.66 acres.  The 
entire subarea is unpaved and slopes gently toward Mare Island Strait.  No buildings remain on 
site, though Buildings A53 and A198 were located close to the shore and on connecting docks; 
current conditions of the former buildings and associated investigations are described as part of 
the upland Subarea 5 in Section 6.1.  Coastal salt marsh wetland comprises the majority of 
Subarea 6, from the northernmost point southward to the location of former Building A198.  
Coast salt marsh wetland is characterized by the prevalence of pickleweed and other wetland 
species such as cordgrass, marsh gumplant, bush seepweed, fat heat, and California sea 
lavender.  The ecological habitat is of moderate quality with regard to functions and values; 
however, some areas are rather degraded as a result of the physical influence of tidal waters 
and the overall disturbed nature of the site.  To the southeast of the former location of Building 
A198, Subarea 6 is primarily sandy shoreline with minimal ecological habitat.   

Depths to groundwater range from about 0 to 3 feet bgs, depending on the tide.  Groundwater 
flows to the northeast, discharging into Mare Island Strait.  The transient nature of the 
sediments means that they are more likely to be affected by upstream sediments associated 
with Mare Island Strait than by surface soils from Mare Island.  There are five outfalls 
(Outfalls 33, 34, 35, 102, and 202) located within the geographical border of Subarea 6.  One 
additional outfall, Outfall 36, has never been observed in the field and remains unconfirmed – 
it may be located offshore.  Outfalls 33, 34, and 35 are flooded by water during mid- to high 
tides; Outfalls 102 (associated with locations SM102-01 and SM102) and 202 (associated with 
locations SM49o and SM049-[IN PIPE]) are located in the riprap along the shore and also 
drain offshore.  Outfalls 33, 34, 35, 102, and 202 and their sloughs, where applicable, are 
considered offshore locations, as they drain off shore and are not included in the investigation 
of IA F1.  Sediment data collected from sloughs at the mouths of Outfalls 33, 34, 35, 102, and 
202 are being evaluated as part of the IA K investigation.  IA F1 includes the onshore wetlands 
located above the high tide line, and IA K includes mudflats, offshore areas, and the sediments 
associated with Outfalls 33, 34, 35, 102, and 202, because they are located below the high tide 
line.  The Navy is currently evaluating potential contamination associated with outfalls that 
drain to the offshore areas of Mare Island under the IA K RI report.  Thus, the Navy is 
addressing Outfalls 33, 34, 35, 102, and 202 in the RI for IA K.  Samples associated with these 
outfalls and associated sloughs were not included in the HHRA or SLERA and Step 3a risk 
refinement dataset for Subarea 6, and will not be included in future investigations or the FS 
conducted for IA F1.  Any remedial action necessary for these outfalls (and their sloughs) will 
be identified during the investigation of IA K.  Samples collected to assess contamination 
associated with Outfall 36 (SM036-02 and SM036) are included in the HHRA and ERA dataset 
for the wetland habitat, as Outfall 36 could not be located in the field.  
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Previous Investigations Contributing to the Subarea 6 Dataset 

Section 1.2.3 describes all previous investigations conducted within IA F1.  Five of these 
investigations included Subarea 6:  the Phase II OU 3 RI for IR04 (PRC 1996), the Group II/III 
accelerated study (PRC 1997c), the 2006 to 2007 data gap sampling investigation (SulTech 
2007a; Appendix N), and the 2008 to 2009 IA K offshore sampling investigations (Tetra Tech 
2009).  Data collected during previous investigations described below were incorporated into the 
HHRA conducted for Subarea 6 and the ERA conducted for the wetland habitat; results for the 
risk assessments are described in Sections 7.3.5 and 7.3.6.  

The Phase II RI included grid sampling around Buildings A215, A220, A221, A222, and A223 
to assess the potential presence of SBM.  This grid extended into portions of the wetland area.  
Section 7.3.1 discusses the number and types of sampling conducted during the Phase II RI. 

As part of the Group II/III accelerated study and specifically the investigation for AOC 6, 
which is located southeast of Building A223 (in Subarea 1) and within the geographical border 
of Subarea 6, 12 sediment samples and three groundwater samples were collected during two 
rounds of sampling.  Samples collected in Subarea 6 were analyzed for TPH-mr and TPH-dr 
only.  All results were below screening criteria (Sullivan and Tetra Tech 2003).   

Additional investigation was conducted in 2003 to more fully delineate contamination associated 
with onshore buildings associated with the outfalls.  Sediment below Outfall 102 was sampled to 
evaluate the possibility that contaminants identified near Buildings A17, A71, and A267 (metals, 
TPH-mr, or PCBs) had migrated to the strait through the storm drain system.  Sediment below 
Outfalls 36, 38, 39, and 49 was proposed for sampling to characterize conditions immediately 
adjacent to the outfalls and was analyzed for TPH, metals, and PCBs (Sullivan and Tetra Tech 
2003).  Only samples collected for characterization of Outfall 36 are included in this IA F1 RI 
report (because Outfall 36 was not able to be located in the field, and any impacts to the soil may 
instead be related to activities in the wetland).  Results for the other outfalls are included in the 
IA K (offshore) RI report (Battelle 2009). 

Former Buildings A53 and A198, discussed in Section 6.1, were investigated as part of the 2006 
to 2007 data gap sampling investigation.  Four soil samples were collected from two locations 
(A053-1 and A053-2) in the vicinity of Building A53 and four soil samples were collected from 
two locations (A198-1 and A198-2) in the vicinity of Building A198 to evaluate whether former 
building activities contaminated soils near either of the buildings.  One of the sample locations 
from each of the buildings (A053-2 and A198-2) was located within the Subarea 6 (wetland) 
footprint, and the other sample locations were located within Subarea 5.   

In 2009, two sediment samples were also collected within Subarea 6 from the suspected location 
of Outfall 36 from 0 to 1 and 0 to 6 feet bgs as part of the IA K RI to evaluate the potential 
presence of metals, PCBs, pesticides, SVOCs, or TPH caused by runoff from buildings within IA 
F1.   

Subarea 6 Summary 

Soil and sediment data associated samples collected within the Subarea 6 footprint were 
evaluated in the HHRA for Subarea 6 and the ERA for the wetland habitat, as described in 
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Sections 7.3.5 and 7.3.6.  The HHRA concluded that no unacceptable risks are present for human 
recreators.  The ERA results indicate that ecological risks to individual salt marsh harvest mice, a 
federally endangered species, are associated with concentrations of barium, copper, lead, 
molybdenum, and zinc in Subarea 6.  Concentrations of these metals pose risk to individual salt 
marsh harvest mice in the north portion of the site at locations IR04SD003 and IR04SD004.  
Concentrations of barium, copper, lead, and molybdenum pose unacceptable risk to individual 
salt marsh harvest mice at locations SM036 and SM036-02 in the center of the site.  Only 
concentrations of molybdenum and barium pose unacceptable risk to individual salt marsh 
harvest mice at location A053-2, and concentrations of none of the COECs at location A198-2 
pose unacceptable risk to ecological receptors.  Further evaluation of the COECs in sediment is 
recommended in Subarea 6.  Although sediment data are limited in Subarea 6 based on the small 
number of samples, the Navy plans to make remedial decisions using the available data.   

7.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Phase II RI for IR04, the offshore ERA, and the Group II/III accelerated study 
were evaluated to determine if additional samples should be collected from Subarea 6.  Based on 
the evaluation, the revised draft final SAP for IA F1 (Sullivan and Tetra Tech 2003) proposed 
that additional sampling be conducted in Subarea 6 to evaluate the potential presence of:  

• Metals, PCBs, and TPH in sediment at Outfalls 36, 38, 39, and 49; two of the outfalls 
(38 and 39) were under a pier and could not be sampled 

• Chemicals in Outfall 102 from Buildings A17, A71, A266, and A267 

Results of this additional sampling and from previous sampling events are presented in the 
following section. 

7.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 7.3.1), physical and chemical characterizations 
(Sections 7.3.2 and 7.3.3), results of the fate and transport analysis (Section 7.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 7.3.5 and 7.3.6) conducted at 
Subarea 6.  Section 7.1 summarizes the previous investigations performed in Subarea 6. 

7.3.1  Field Activities Summary  

Figure 7-1 shows the sampling locations for Subarea 6.  The following data were collected from 
these sampling locations.   

• Between November 1993 and October 1994, six sediment samples were collected at 
depths between 0 and 6.5 feet bgs from two sampling locations within Subarea 6.  
These samples were collected during the Phase II OU 3 RI sampling for IR04 
(PRC 1996b) as part of grid sampling of the area. 
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• Between May and October 1998, 12 soil samples were collected at depths between 
1 and 12.5 feet bgs from three sampling locations in Subarea 6.  Additionally, three 
grab groundwater samples were collected from three sampling locations.  These 
samples were collected during the Group II/III accelerated study (Sullivan and Tetra 
Tech 2003).   

• In August 2003, one surface (0 to 0 feet bgs) sediment sample was collected from the 
suspected location of Outfall 36 (Sullivan and Tetra Tech 2003).  This sample was 
collected to evaluate the potential presence of metals, PCBs, or TPH caused by runoff 
from buildings within IA F1.  Outfall 36 was not located in the field. 

• In November 2006, four soil samples were collected from two sampling locations 
within Subarea 6 at depths of 0 and 0.5 feet bgs and 2 to 4 feet bgs.  These samples 
were collected to further define the nature and extent of potential contamination in the 
areas surrounding former Buildings A53 and A198.  Samples were analyzed for 
metals, PCBs, SVOCs, VOCs, explosives, and TPH (Appendix N). 

• In February 2009, two sediment samples were collected from the suspected location 
of Outfall 36 from 0 to 1 and 0 to 6 feet bgs as part of the IA K RI.  These samples 
were collected to evaluate the potential presence of metals, PCBs, pesticides, SVOCs, 
or TPH caused by runoff from buildings within IA F1.  Outfall 36 was not located in 
the field. 

7.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 6. 

7.3.2.1  Geology 

The geology encountered in Subarea 6 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

7.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  No additional wells were 
installed in Subarea 6.  The elevation of groundwater in unscreened soil borings was between 0 
and 3 feet above msl. 

7.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 6 is within the tidal wetlands.  The tidal 
wetlands are characterized by a low zone, which is below the mean high water line, and an upper 
zone, which is located beyond the mean high water line (Tetra Tech 2002b).  The low zone 
receives the maximum tidal influence.  Dominant plants in the low zone include sedges (Scirpus 
spp.), pickleweed (Salicornia virginica), fleshy juamea (Jaumea carnosa), and cordgrass 
(Spartina foliosa).  Common plants in the upper zone include saltgrass (Disticlis spicata), 
saltbush (Atriplex spp.), and gumplant (Grindelia spp.).   
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The wetlands provide key habitat for the federally endangered salt marsh harvest mouse, a rodent 
species almost entirely dependent on pickleweed.  Shorebirds, waders, waterfowl, and songbirds 
use the tidal wetlands for migration, foraging, nesting, and roosting.  Commonly found bird 
species include killdeer, great blue heron, and red-winged blackbird (Agelaius phoeniceus).  The 
northern harrier also forages in wetland and upland habitats.  The California vole and gray fox 
use the wetlands in conjunction with the upland habitat. 

7.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in sediment and grab 
groundwater samples collected in Subarea 6.  Only chemicals at concentrations above comparison 
criteria or chemicals that were detected with no available criteria are discussed.  Chemicals 
detected at concentrations below comparison criteria are not discussed because they are not 
expected to pose a significant risk to human health or the environment.  However, the HHRA and 
SLERA and Step 3a risk refinement (summarized in Sections 7.3.5 and 7.3.6) considered all 
detected chemicals, regardless of whether they exceeded comparison criteria.  Table 7-1 
summarizes the laboratory analyses for samples collected in Subarea 6.  Tables 7-2 and 7-3 
summarize sediment and grab groundwater results for Subarea 6.  Appendix G presents the 
complete analytical data tables for IA F1. 

7.3.3.1  Sediment Sample Results 

This section discusses the results for inorganic and organic compounds detected in sediment 
samples collected from Subarea 6.   

Inorganic Compounds in Sediment 

No inorganic compounds were detected at concentrations above comparison criteria in sediment 
samples from Subarea 6. 

Organic Compounds in Sediment 

No VOCs, PCBs, TPH, or organotins were detected above the comparison criteria in sediment 
(Table 7-2).  The paragraphs below discuss the frequency of detection and distribution of organic 
compounds in sediment samples from Subarea 6. 

Semivolatile Organic Compounds in Sediment 

One SVOC (benzo[a]pyrene) was detected (0.23 mg/kg) above the comparison criteria of 0.21 
mg/kg in one sediment samples from Subarea 6 (Table 7-2).   

7.3.3.2  Groundwater Results 

No compounds were detected at concentrations above comparison criteria in grab groundwater 
samples from Subarea 6.  No monitoring wells were installed in Subarea 6. 

No chemicals were detected at concentrations above comparison criteria in grab groundwater 
samples from Subarea 6.  Two samples were collected and analyzed for TPH-dr and TPH-mr 
only.   
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7.3.3.3  Summary of Sediment and Grab Groundwater Sample Results 

Sediment Sample Results 

No chemicals with available comparison criteria were detected in sediment samples at 
concentrations exceeding comparison criteria in Subarea 6. 

Groundwater Sample Results 

No chemicals were detected at concentrations above comparison criteria in grab groundwater 
samples from Subarea 6.  Only samples for TPH were collected.  Groundwater was not evaluated 
in the human health or ecological risk assessments because exposure to groundwater at Subarea 6 
is not considered a complete exposure pathway for human or ecological receptors. 

7.3.4  Fate and Transport Evaluation 

Fate and transport modeling was not completed for Subarea 6 because no monitoring wells were 
installed, and only 3 grab groundwater samples were collected for TPH analysis in this subarea. 

7.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 6.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Recreational User 1 × 10-5 1 × 10-5 2 × 10-5 1 × 10-4 0.5 0.5 0.7 4 (3) 

Based on the future use of the subarea as an open space conservation area, only a recreational 
user was considered for exposure to surface soil (0 to 2 feet bgs) at Subarea 6.  The estimated 
cancer risk for the future recreational user is 1 × 10-5, which is within the risk management 
range of 10-6 to 10-4 for cancer effects.  Most of the cancer risk is attributed to contact with 
benzo(a)pyrene and dibenz(a,h)anthracene in surface soil.  The HI for the future recreational 
user is 0.5, which is below the noncancer threshold of 1.  Exposure assumptions used to 
determine risk are identical to the exposure assumptions used to estimate risk to a resident, 
except the recreational user is expected to be onsite only 2 hours per day rather than 24 hours 
per day and is expected to ingest only half the amount of soil per day as the resident.  Thus, the 
estimates of risk for the future recreational user are conservative. 
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Lead was identified as a COPC in surface sediment at Subarea 6.  The EPC for incremental lead 
in surface sediment is 95 mg/kg.  The EPC for lead in surface sediment does not exceed the 
modified OEHHA residential or industrial CHHSLs (105.6 and 345.6 mg/kg).  Thus, lead was not 
identified as a risk driver at Subarea 6.   

7.3.6  Ecological Risk Assessment Summary for the Wetland Habitat (Subarea 6) 

Subarea 6 was evaluated in the SLERA and Step 3a risk refinement as the wetland habitat.  This 
section summarizes the conclusions of the SLERA and Step 3a risk refinement for the wetland 
habitat. The SLERA and Step 3a risk refinement methodology and approach are discussed in 
Section 1.7, and the CSM for the wetland habitat, including receptors and exposure pathways, is 
discussed in Section 1.7.2.1. 

Barium, copper, lead, molybdenum, and zinc were identified as COECs based on the Step 3a risk 
refinement for the wetland habitat. 

Copper was identified as a COEC for plants because of the magnitude of exposure and because 
concentrations exceeded the Mare Island ambient fill concentrations.  Barium, copper, lead, and 
zinc were identified as COECs for individual salt marsh harvest mice based on estimated daily 
doses that exceeded the low TRV.  Molybdenum was also identified as a COEC for other 
herbivorous small mammals.  Barium and molybdenum were also identified as COECs for 
benthic macroinvertebrates based on the risk decision for the salt marsh harvest mouse. 

Although barium, copper, lead, and zinc are present at concentrations that may pose risk to 
benthic macroinvertebrates (barium and copper) and individual salt marsh harvest mice (barium, 
copper, lead, and zinc), none of these COECs is widespread throughout the wetland habitat.  
Barium poses unacceptable risk to the salt marsh harvest mouse at location A053-2 only, which 
is located at the far southern end of the wetland habitat.  Copper is greater than ambient in only 
two of six locations (IR04SB003 and IR04SB004), both of which are located at the far northern 
end of the wetland habitat.  Although lead concentrations are greater than ambient in two 
locations (SM036 in the center of the wetland habitat, and IR03SD003 in the north of the 
wetland habitat), other samples with results less than ambient concentrations in the proximity of 
both samples indicate that lead at concentrations greater than ambient is not widespread in those 
areas of the wetland habitat.  Zinc concentrations exceed ambient values in only one sample 
(IR04SD003) on the northern end of the wetland habitat.   

Molybdenum is present at concentrations that pose risk to herbivorous mammals (and potentially 
to benthic macroinvertebrates) spatially throughout the habitat; molybdenum was detected in 
three samples, which are located at the northern end, the southern end, and in the center of the 
wetland habitat.  Concentrations from all detected samples pose unacceptable risk to individual 
salt marsh harvest mice. 

COECs pose unacceptable risk to ecological receptors in the wetland habitat at IA F1; further 
evaluation is recommended for barium, copper, lead, molybdenum, and zinc in the wetland 
habitat. 
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7.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil and groundwater 
investigations at Subarea 6.  A summary of the decision recommendations for the subarea also is 
included. 

7.4.1  Soil Investigation 

No chemicals with available comparison criteria, except benzo(a)pyrene in one sample, were 
detected in sediment samples at concentrations exceeding comparison criteria in Subarea 6. 

The HHRA results showed that concentrations of benzo(a)pyrene and dibenz(a,h)anthracene in 
sediment in Subarea 6 contribute to estimates of cancer risk within the risk management range 
for recreational visitors exposed to surface soil.   

Although barium, copper, lead, and zinc are present at concentrations that may pose risk to 
benthic macroinvertebrates (barium and copper) and individual salt marsh harvest mice (barium, 
copper, lead, and zinc), none of these COECs is widespread throughout the wetland habitat.  
Molybdenum and copper pose the greatest magnitude of risk to salt marsh harvest mice and 
herbivorous wetland mammals.  The estimate of risk is greatly influenced by concentrations of 
molybdenum and copper at location IR04SD003, located at the northernmost portion of the 
wetland.  The highest concentrations of lead and zinc were also detected at that location.  Further 
analysis would be needed to determine if removal of soil around location IR04SD003 would 
significantly reduce risk to ecological receptors in the wetland.  

7.4.2  Groundwater Investigation 

No chemicals were detected in groundwater samples from Subarea 6 at concentrations above 
comparison criteria.  Groundwater was not evaluated in the human health or ecological risk 
assessments because exposure to groundwater at Subarea 6 is not considered a complete 
exposure pathway for human or ecological receptors 

7.4.3  Decision Summary 

The investigation of Subarea 6 was conducted to resolve the following study questions identified 
in the DQOs; exposure to groundwater is not considered a complete exposure pathway for 
human or ecological receptors because Subarea 6 is a wetland: 

• Are extents of chemical concentrations in sediment that exceeded comparison criteria 
adequately characterized for Subarea 6? 

• Have chemicals in soil from Subarea 6 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 
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• Do concentrations of chemicals in sediment pose unacceptable risk to ecological 
receptors? 

• Do concentrations of chemicals in sediment warrant evaluation of removal action or 
remedial action alternatives via a FS for Subarea 6? 

Human health risk-based decisions for the wetland habitat of Subarea 6 were made using the 
recreational user (both child and adult) under future conditions.  Ecological risk-based decisions 
for the wetland habitat of Subarea 6 were made using the plant, invertebrate, and vertebrate 
receptors under current conditions.  Based on the decision rules established in DQOs, the 
following decisions can be made about Subarea 6: 

• No chemicals with available comparison criteria were detected in sediment samples 
from Subarea 6 at concentrations exceeding comparison criteria; therefore, chemicals 
were adequately characterized. 

• TPH-dr and TPH-mr may have migrated to groundwater in Subarea 6, as the 
compounds were detected in both sediment and groundwater; however, the 
groundwater comparison criteria were not exceeded.  Groundwater data for other 
contaminants are not available for Subarea 6, and therefore it is not known if other 
chemicals from soil have migrated to groundwater. Exposure to groundwater at 
Subarea 6 is not considered a complete exposure pathway for human or ecological 
receptors.   

• Concentrations of benzo(a)pyrene and dibenz(a,h)anthracene in soil contribute to 
cancer risks within the risk management range for a future recreational user exposed 
to surface soil. 

• Barium, copper, lead, molybdenum, and zinc in sediment pose unacceptable risk to 
ecological receptors, including the salt marsh harvest mouse, in the wetland habitat. 
The groundwater exposure pathway is incomplete for ecological receptors.   

• Concentrations of barium, copper, lead, molybdenum, and zinc in sediment warrant 
further evaluation via a FS. 

Condensed Conclusions/Recommendations for Subarea 6 — No chemicals detected in soil 
pose an unacceptable risk to human health in Subarea 6.  Groundwater was not evaluated in this 
subarea.  The cancer risk to a future recreational user was within the EPA risk management 
range (10-6 to 10-4), and the noncancer hazard was below the threshold of 1 for noncarcinogens.  
No further evaluation is recommended to address risk to human health in Subarea 6.  Barium, 
copper, lead, molybdenum, and zinc pose unacceptable risk to ecological receptors in the 
wetland habitat, and these chemicals should be further evaluated in Subarea 6.  Groundwater was 
not evaluated in Subarea 6 because exposure to groundwater at Subarea 6 is not considered a 
complete exposure pathway for human or ecological receptors.  
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Type of Analysis

TABLE 7-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 6
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Explosives    2    2    0    4

Organotins    5    3    0    8

Particle Size    4    2    0    6

Percent moisture   18    7    0   25

Pesticides    5    3    0    8

pH    4    2    0    6

Polychlorinated biphenyls    3    4    0    7

Polycyclic aromatic hydrocarbon    1    1    0    2

Semivolatile organic compounds    4    2    0    6

Semivolatile organic compounds (Method 8270)*    3    3    0    6

Total metals    7    6    0   13

Total organic carbon    4    2    0    6

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)   16    6    3   25

Total petroleum hydrocarbons-extractables-Silica Gel (TPH-dr & TPH-mr)    2    2    0    4

Total petroleum hydrocarbons-purgeables (TPH-gr)    6    4    0   10

Volatile organic compounds    4    2    0    6

Volatile organic compounds (Method 8260)*    2    2    0    4

Waste extraction tests metals    4    2    0    6

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr
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Analyte

TABLE 7-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 6
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
9/9ALUMINUM 47,100 24,200 35,000  0 42,000  0   0 100,000 *  0   0IR04SD004

4/13ANTIMONY 2.2 J 0.85 8.5  0 12  0   0 410  0   0IR04SD004

12/13ARSENIC 31.3 17.7 36  0 44 12   0 0.25  0   0IR04SD003

13/13BARIUM 180 J 94.4 --  0 --  0   0 100,000 *  0   0A198-2

13/13BERYLLIUM 1.4 0.62 0.9  0 1.1  0   0 190  0   0IR04SD004

10/13CADMIUM 1.9 1.3 5.2  0 5.6  0   0 7.5  0   0A198-2

7/7CALCIUM 6,750 J 3,810 ---- ---- -- ---- --SM036

13/13CHROMIUM 131 63.8 140  0 160  0   0 100,000 *  0   0IR04SD004

13/13COBALT 29.9 17.3 --  0 --  0   0 300  0   0IR04SD004

13/13COPPER 367 98.0 120  0 150  0   0 41,000  0   0IR04SD003

9/9IRON 51,400 36,400 62,000  0 87,000  0   0 100,000 *  0   0SM036

11/13LEAD 95 46.8 59  0 59  0   0 345.6  0   0IR04SD003

7/7MAGNESIUM 16,600 10,600 ---- ---- -- ---- --IR04SD004

9/9MANGANESE 614 373 1,600  0 2,400  0   0 23,000  0   0IR04SD003

13/13MERCURY 1.8 J 0.65 2  0 10  0   0 310  0   0IR04SD003

5/13MOLYBDENUM 3.5 J 1.7 --  0 --  0   0 5,100  0   0IR04SD003

13/13NICKEL 143 64.9 130  0 150  0   0 20,000  0   0IR04SD004

7/7POTASSIUM 7,200 J 3,990 ---- ---- -- ---- --IR04SD004

6/13SELENIUM 0.599 J 0.35 --  0 --  0   0 5,100  0   0SM036-02

4/13SILVER 1.6 0.65 --  0 --  0   0 5,100  0   0IR04SD004

9/9SODIUM 20,300 9,810 ---- ---- -- ---- --IR04SD003

1/13THALLIUM 0.214 0.21 ---- ---- -- ---- --SM036

13/13VANADIUM 160 J 83.5 190  0 220  0   0 1,000  0   0A198-2

13/13ZINC 326 150 230  0 270  0   0 100,000 *  0   0IR04SD003

Volatile Organic Compounds (mg/kg)
2/10ACETONE 0.19 J 0.19 --  0 --  0   0 100,000 *  0   0IR04SD004

3/10CARBON DISULFIDE 0.029 0.019 --  0 --  0   0 3,700  0   0IR04SD004

Semivolatile Organic Compounds (mg/kg)
1/22,6-DIMETHYLNAPHTHALENE 0.032 J 0.032 ---- ---- -- ---- --SM036-02

2/12BENZO(A)ANTHRACENE 0.1 0.095 --  0 --  0   0 2.1  0   0SM036-02

2/12BENZO(A)PYRENE 0.23 0.19 --  1 --  1   1 0.21  1   1SM036-02

2/12BENZO(B)FLUORANTHENE 0.23 0.19 --  0 --  0   0 2.1  0   0SM036-02

2/2BENZO(E)PYRENE 0.16 0.14 --  0 --  0   0 17,000 #  0   0SM036-02

2/12BENZO(G,H,I)PERYLENE 0.28 0.22 --  0 --  0   0 17,000 #  0   0SM036-02

2/12BENZO(K)FLUORANTHENE 0.061 0.052 --  0 --  0   0 1.3  0   0SM036-02

2/12CHRYSENE 0.14 0.092 --  0 --  0   0 13  0   0SM036-02

2/12DIBENZ(A,H)ANTHRACENE 0.04 J 0.038 --  0 --  0   0 0.21  0   0SM036-02

3/12FLUORANTHENE 0.32 0.16 --  0 --  0   0 22,000  0   0SM036-02

2/12INDENO(1,2,3-CD)PYRENE 0.18 0.15 --  0 --  0   0 2.1  0   0SM036-02

2/2PERYLENE 0.19 0.13 --  0 --  0   0 17,000 #  0   0SM036-02

1/12PHENANTHRENE 0.061 0.061 --  0 --  0   0 100,000 #  0   0SM036-02

3/12PYRENE 0.49 0.29 --  0 --  0   0 17,000  0   0SM036-02
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Analyte

TABLE 7-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
3/12TOTAL HMW PAHS 2.416 1.3 ---- ---- -- ---- --SM036-02

1/12TOTAL LMW PAHS 0.093 0.093 ---- ---- -- ---- --SM036-02

PCBs/Pesticides (mg/kg)
2/6PCB-101 0.0026 J 0.0016 ---- ---- -- ---- --SM036

1/1PCB-110 0.00051 0.00051 ---- ---- -- ---- --SM036-02

1/6PCB-118 0.001 J 0.0010 --  0 --  0   0 0.38  0   0SM036

2/6PCB-138 0.0021 J 0.0014 ---- ---- -- ---- --SM036

1/1PCB-149 0.00057 J 0.00057 ---- ---- -- ---- --SM036-02

1/6PCB-153 0.0035 J 0.0035 ---- ---- -- ---- --SM036

1/6PCB-156 0.00045 J 0.00045 --  0 --  0   0 0.38  0   0SM036

2/6PCB-170 0.0012 J 0.00085 ---- ---- -- ---- --SM036

1/1PCB-174 0.00035 J 0.00035 ---- ---- -- ---- --SM036-02

1/1PCB-177 0.00016 J 0.00016 ---- ---- -- ---- --SM036-02

2/6PCB-180 0.0023 J 0.0015 ---- ---- -- ---- --SM036

1/6PCB-183 0.00096 J 0.00096 ---- ---- -- ---- --SM036

2/6PCB-187 0.0018 J 0.0011 ---- ---- -- ---- --SM036

2/6PCB-206 0.00059 0.00054 ---- ---- -- ---- --SM036-02

2/6PCB-209 0.001 0.00074 ---- ---- -- ---- --SM036-02

1/6PCB-28 0.00022 J 0.00022 ---- ---- -- ---- --SM036

1/1PCB-33 0.0013 J 0.0013 ---- ---- -- ---- --SM036-02

1/6PCB-44 0.00027 J 0.00027 ---- ---- -- ---- --SM036

2/6PCB-52 0.00052 J 0.00042 ---- ---- -- ---- --SM036

1/6PCB-8 0.00085 J 0.00085 ---- ---- -- ---- --A053-2

3/3TOTAL PCBS 0.01547 0.0071 --  0 --  0   0 0.74 #  0   0SM036

Total Petroleum Hydrocarbons (mg/kg)
12/25DIESEL RANGE ORGANICS 350 Y 102 --  0 --  0   0 500  0   0IR04GB338

22/25MOTOR OIL RANGE ORGANICS 690 Y 267 --  0 --  0   0 2,500  0   0IR04GB328

Explosives (mg/kg)
0/ 4None Detected ND ND ---- ---- -- ---- --

Organotins (mg/kg)
2/5DIBUTYLTIN 0.03696 J 0.035 --  0 --  0   0 180  0   0IR04SD004

3/3MONOBUTYLTIN 0.02356 J 0.013 ---- ---- -- ---- --IR04SD004

4/8TOTAL ORGANOTINS 0.05845 0.030 ---- ---- -- ---- --IR04SD004

3/8TRIBUTYLTIN 0.00738 J 0.0039 --  0 --  0   0 180  0   0IR04SD003

Total Organic Carbon (mg/kg)
4/6TOC 59,400 22,600 ---- ---- -- ---- --IR04SD004
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Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Cal/EPA California Human Health Screening Level
Cal/EPA, Department of Toxic Substances Control
U.S. Environmental Protection Agency

ESL Environmental screening level
EPA

#
*
--
CHHSL
DTSC

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

HMW High-molecular-weight
J Estimated value
LMW Low-molecular-weight
mg/kg Milligram per kilogram

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.

EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

ND None detected
OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl
PRG Preliminary remediation goal
RSL Regional screening level
Tetra Tech Tetra Tech EM Inc.

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

TOC Total Organic Carbon
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
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CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 7-3: SUMMARY OF GRAB GROUNDWATER ANALYTICAL RESULTS, SUBAREA 6
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Total Petroleum Hydrocarbons (mg/L)
3/3DIESEL RANGE ORGANICS 0.35 Y 0.24 -- -- --  3   0 --0.64IR04GB328

2/3MOTOR OIL RANGE ORGANICS 0.2 Y 0.15 -- -- --  2   0 --0.64IR04GB328

Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Milligram per liter
National Ambient Water Quality Criteria
Tetra Tech EM Inc.Tetra Tech

--
EPA
ESL
mg/L
NAWQC

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.
Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c The TPH comparison criteria are based on values protective of aquatic receptors (Montgomery Watson 1999, Water Board 2003, Water Board 1999).
d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,

the Water Board ESLs were more conservative than NAWQCs.
e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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8.0  SUBAREA 7 

This section summarizes the subarea background, including current conditions and previous 
investigations; RI objectives and sampling design; RI results; and conclusions and 
recommendations for further action.  Figure 1-3 shows the location of Subarea 7 within IA F1 
and Figure 8-1 presents sampling locations. 

8.1  SITE DESCRIPTION, CURRENT CONDITIONS OF BUILDINGS, AND INVESTIGATION 
HISTORY  

Subarea 7 is bounded by Mare Island Strait to the east and south, IA E to the west, and other 
portions of IA F1 to the north (Figure 1-3).  This subarea comprises about 6.65 acres.  Subarea 7 
contains Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A11, A136, A154, A226, and A228 
(Figure 1-3).  Subarea 7 includes paved and unpaved areas.  All of the buildings in Subarea 7 are 
currently vacant and locked.  Access to any of the buildings must be arranged through the Navy.  
The paragraphs below briefly describe the current conditions of all buildings located in Subarea 
7 and the previous investigations associated with the buildings.  Section 1.2.3 of this RI report 
describes the previous investigations conducted within IA F1 and Table 1-1 summarizes the IA 
F1 buildings and investigations.  Building locations and associated sampling locations are shown 
on Figure 8-1, and Section 8.3.1 discusses the number and types of sampling conducted during 
previous investigations.  Data collected during previous investigations described below were 
incorporated into the HHRA conducted for Subarea 7 and the ERA conducted for the upland 
habitat; results for the risk assessments are described in Sections 8.3.5 and 8.3.6.  

Building ARS-7 

Building ARS-7 is a 710-ft2 air raid shelter constructed in 1942.  The building has four rooms, of 
which three were inspected as part of the PA.  No sumps, floor drains, or air emissions control 
systems were associated with the building.  The building is surrounded by asphalt.  No sources of 
contamination were identified, and no further investigation or action is recommended for this 
building. 

Building A1 

Building A1 is a 7,480-ft2 brick magazine constructed in 1858 (Navy 1961).  It is located 
between Buildings A2 and A154, northwest of the southeast end of Meseda Road.  The area 
bordering the south and west sides of the building is asphalt, and railroad tracks run along the 
south side of the building.  An approximately 3-foot-wide cement strip lines the north and east 
sides of the building (PRC 1995c).  Grass, shrubs, and trees are also present adjacent to the 
building (Sullivan and Tetra Tech 2004).  The building was the first built at MINS and was used 
to store explosives.  An explosion occurred in Building A1 in 1901, destroying the roof of the 
building and several surrounding buildings.  Building A1 is split into two compartments.  No 
tanks, sumps, floor drains, or air emissions controls were associated with this building (PRC 
1995c).   

No known spills or releases have occurred inside or outside the building. The Navy conducted a 
radiological survey of the building in 1994 as part of the building closure and compliance 
program; no radiological contamination was found.  The shoreline used to be directly in front of 
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Building A1, and the area of land from Building A1 to the current shoreline consists of fill.  The 
filled area was known to contain UXO and related material (PRC 1995c).  Since no potential 
chemical contamination was identified, no further action under the IR Program was 
recommended for Building A1 in the ordnance PA (PRC 1995c); however, the vicinity of 
Building A1 was recommended for further investigation of potential UXO.  The vicinity of 
Building A1 was evaluated as part of the UXO intrusive investigation (Weston 2002).  No 
further ordnance action is required (Sullivan and Tetra Tech 2003).   

Although records do not indicate that Building A1 has associated transformers or other 
potentially PCB-containing equipment, it was investigated as part of the PCB assessment survey 
in 1996 (SSPORTS 1997), and subsequently recommended for no further action under the PCB 
program in the PCB summary report (Sullivan and Tetra Tech 2004).   

Building A2 

Building A2 is a 2,400-ft2 brick building constructed in 1906.  The surrounding area consists of 
asphalt and light vegetation.  The building was previously used as an ordnance warehouse and 
subsequently used to store empty shelving and miscellaneous inert materials.  No tanks, sumps, 
floor drains, or air emissions controls were associated with the building.  No known spills or 
releases have occurred inside or outside of the building.  The shoreline used to be directly in 
front of neighboring Building A1, and the area of land from Building A1 to the current shoreline 
consists of fill.  The filled area was known to contain UXO and related material (PRC 1995c).  
Since no potential chemical contamination was identified, no further action was recommended 
under the IR program for this building (PRC 1995c); however, the vicinity of Building A1, 
which includes Building A4, was recommended for further investigation of potential UXO.  The 
vicinity of Building A1 was evaluated as part of the UXO intrusive investigation (Weston 2002).  
No further ordnance action is required (Sullivan and Tetra Tech 2003).   

Although records do not indicate that Building A2 has associated transformers or other 
potentially PCB-containing equipment, it was investigated as part of the PCB assessment survey 
in 1996 (SSPORTS 1997), and subsequently recommended for no further action under the PCB 
program in the PCB summary report (Sullivan and Tetra Tech 2004).   

Building A3 and Building A5 

Building A3 is connected to Building A5, and both buildings were originally used as ordnance 
warehouses.  The two buildings cover 3,000-ft2 brick, are constructed of brick, and are located 
northeast of Building A1.  Building A3 was constructed in 1858, and Building A5 was 
constructed in 1890.  The surrounding area is covered with asphalt.  The two buildings are 
divided into four compartments and stored miscellaneous items such as shovels and tools.  No 
tanks, sumps, floor drains, or air emission controls are associated with these buildings.  No 
sources of contamination were identified.  No further action was recommended for these 
buildings in the ordnance PA (PRC 1995c).  Projectile nose cones were excavated from a 
construction trench in front of the buildings in 1993.  Because ordnance-related materials were 
recovered in front of the buildings and the soils underneath the buildings are artificial fill, the 
ordnance PA determined it was possible that additional ordnance is buried in this area.  Since no 
potential chemical contamination was identified, no further action was recommended under the 
IR Program for this building (PRC 1995c); however, the vicinity of Building A1, which includes 
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Buildings A3 and A5, was recommended for further investigation of potential UXO.  The 
vicinity of Building A1 was evaluated as part of the UXO intrusive investigation (Weston 2002).  
No further ordnance action is required (Sullivan and Tetra Tech 2003).   

Although records do not indicate that Buildings A3 or A5 have associated transformers or other 
potentially PCB-containing equipment, they were investigated as part of the PCB assessment 
survey in 1996 (SSPORTS 1997) and subsequently recommended for no further action under the 
PCB program in the PCB summary report (Sullivan and Tetra Tech 2004).  The EPA concurred 
with the Navy’s recommendation for no further action of Building A5 under TSCA in March 
2012 (EPA 2012). 

Building A4 

Building A4 is 2,690-ft2 brick building constructed in 1864 (Navy 1961).  The surrounding area 
consists of soil and asphalt.  Building A4 is located near Building A1 and previously was used as 
a magazine.  No tanks, sumps, floor drains, or air emissions controls are associated with the 
building.  No known spills or releases have occurred inside or outside of the building.  The 
shoreline used to be directly in front of neighboring Building A1, and the area of land from 
Building A1 to the current shoreline consists of fill.  The filled area was known to contain UXO 
and related material (PRC 1995c).  Since no potential chemical contamination was identified, no 
further action was recommended under the IR Program for this building (PRC 1995c); however, 
the vicinity of Building A1, which includes Building A4, was recommended for further 
investigation of potential UXO.  The vicinity of Building A1 was evaluated as part of the UXO 
intrusive investigation (Weston 2002).  No further ordnance action is required (Sullivan and 
Tetra Tech 2003).   

Several oil-like stains found on the building floor were removed under the building closure 
program and the building was physically and administratively closed following a routine closure 
process.  Although records do not indicate that Building A4 had associated transformers or other 
potentially PCB-containing equipment, it was investigated as part of the PCB assessment survey 
in 1996 (SSPORTS 1997), and subsequently recommended for no further action under the PCB 
program in the PCB summary report (Sullivan and Tetra Tech 2004).   

Building A6 

Building A6 is a 3,300- ft2 brick building constructed in 1895 (Navy 1961).  The building is 
located near Building A1 and was used as an ordnance warehouse.  No tanks, sumps, or air 
emissions controls were identified in the building.  No known spills or releases have occurred 
inside or outside of the building.  Since no potential contamination was identified, no further 
action was recommended under the IR Program for this building (PRC 1995c); however, the 
vicinity of Building A1, which includes Building A6, was recommended for further investigation 
of potential UXO.  The vicinity of Building A1 was evaluated as part of the UXO intrusive 
investigation (Weston 2002).  No further ordnance action is required (Sullivan and Tetra Tech 
2003).  

Although records do not indicate that Building A6 had associated transformers or other 
potentially PCB-containing equipment, it was investigated as part of the PCB assessment survey 
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in 1996 (SSPORTS 1997) and subsequently recommended for no further action under the PCB 
program in the PCB summary report (Sullivan and Tetra Tech 2004).   

Building A8 

Building A8 is a 2,280-ft2 corrugated steel building, constructed in 1908.  The building is located 
near Building A1 and was used for ordnance storage.  The building is empty and no tanks, 
sumps, floor drains, or vents are visible.  The shoreline used to be directly in front of neighboring 
Building A1, and the area of land from Building A1 to the current shoreline consists of fill.  The 
filled area was known to be contaminated with ordnance and related material.  No known spills 
or releases have occurred inside or outside of the building.  Since no potential contamination was 
identified, the ordnance PA recommended no further action under the IR Program for this 
building (PRC 1995c); however, the vicinity of Building A1, which includes Building A8, was 
recommended for further investigation of potential UXO.  The vicinity of Building A1 was 
evaluated as part of the UXO intrusive investigation (Weston 2002).  No further ordnance action 
is required (Sullivan and Tetra Tech 2003).  

Although records do not indicate that Building A8 had associated transformers or other 
potentially PCB-containing equipment, it was investigated as part of the PCB assessment survey 
in 1996 (SSPORTS 1997) and subsequently recommended for no further action under the PCB 
program in the PCB summary report (Sullivan and Tetra Tech 2004). 

Building A11 

Building A11 is a 780-ft2 gun cotton magazine, built in 1895.  No tanks, sumps, floor drains, or 
vents were associated with this building.  No known spills or releases have occurred inside or 
outside the building.  The shoreline used to be directly in front of neighboring Building A1, and 
the area of land from Building A1 to the current shoreline consists of fill.  The filled area was 
known to contain UXO and related material (PRC 1995c).  Since no potential chemical 
contamination was identified, no further action was recommended under the IR Program for this 
building (PRC 1995c); however, the vicinity of Building A1, which includes Building A8, was 
recommended for further investigation of potential UXO.  The vicinity of Building A1 was 
evaluated as part of the UXO intrusive investigation (Weston 2002).  No further ordnance action 
is required (Sullivan and Tetra Tech 2003). 

Building A136 

Building A136 is a single-story 793-ft2 building built in 1942 and moved in 1953.  The building 
is constructed of a wood frame with sheet metal siding and roof and a concrete floor.  It was 
formerly used as a Coast Guard storage unit.  It is located at Railroad Avenue and Tyler Road.  
The area immediately adjacent to Building A136 consists of light vegetation, bare soil, and 
cracked asphalt in poor condition (Sullivan and Tetra Tech 2004).  During a 1983 survey, two 
emitting radium dial clocks were found and removed from the building.  There was no 
contamination of the building reported, and the building was released after a radiological survey 
(Navy 1996a).  No further action was recommended for this building under CERCLA (PRC 
1995c).   
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One non-PCB transformer was located at the site and removed in 1992.  This building was 
evaluated under the PCB program (SSPORTS 1997; Sullivan and Tetra Tech 2004).  Based on 
the sampling results, Building A136 was recommended for closure (Sullivan 2007).  No known 
spills or releases have occurred inside or outside of the building.   

Building A154 

Building A154 is a 4,930-ft2 building constructed as an ordnance warehouse in 1931 and consists 
of a concrete bermed floor with a corrugated steel roof.  The building is located south of 
Building A266.  Drums and small tanks were also stored in a fenced asphalt area that surrounds 
the concrete floor area.  The area outside the fence was asphalt that was excavated to remove 
railroad ties.  No known spills or releases have occurred inside or outside the building.  Since no 
potential contamination was identified, no further action was recommended for this building 
under CERCLA (PRC 1995c). Although records do not indicate that Building A154 had 
associated transformers or other potentially PCB-containing equipment, it was investigated as 
part of the PCB assessment survey in 1996 (SSPORTS 1997) and subsequently recommended 
for no further action under the PCB program in the PCB summary report (Sullivan and Tetra 
Tech 2004). 

Building A226 

Building A226 was a 200-ft2 structure constructed in 1942 with concrete floors, walls, and roof.  It 
is surrounded by asphalt, concrete, and light vegetation.  Building A226 is located immediately 
north of ARS-7 and 40 feet southeast of Building A11.  Five subgrade electrical vaults are 
associated with and in the vicinity of Building A226.  Immediately adjacent to the north wall of 
Building A226 is an uncovered 200-square-foot concrete pad.  Building A226 was originally 
located northwest of Building A228, but was moved to its current location in 1947 and was used as 
an electrical distribution center (Sullivan 2007).   

Building A226 was not recommended for further investigation under CERLCA; however, soils 
associated with building activities were investigated as part of the 2006 to 2007 data gap 
sampling investigation.  Four soil samples were collected from two locations (A226-1 and A226-
2) in the vicinity of former Building A226 to evaluate whether former building activities 
contaminated soils in the vicinity of Building A226.  The investigation in 2006 to 2007 
sufficiently characterized the building and surrounding area.  No further investigation or action is 
recommended for this building under CERCLA. 

A 500-gallon UST containing diesel and water was removed from the northwest corner of 
Building A226 in July 1990 (Mare Island NSY 1994a).  One soil sample was collected next to 
the UST and contained TPH-dr at 1,600 µg/kg (ERM-West 1990).  The ordnance PA 
recommended that Building A226 be investigated to characterize the extent of petroleum-
contaminated soil from the former UST under the UST program.  Subsequent sampling was 
conducted, and the site was found to be a low-risk fuel site and was recommended for closure 
with no further action (PRC 1991b; Tetra Tech and Morrison Knudsen 1998; Water Board 2004; 
Sullivan and Tetra Tech 2005).  No further investigation was recommended under the CERCLA 
program.  No soil staining was observed on the building footprint during a site walk on 
October 17, 2011. 
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SSPORTS conducted a PCB assessment at Building A226 in 1996 (SSPORTS 1997).  A PCB 
data gap assessment was performed in 2003 and 2006 to further evaluate the extent of PCB 
contamination at the building.  Based on the data gap sampling results, abatement and 
verification were recommended (Sullivan 2007).  PCB-contamination concerns associated with 
Building A226 are being addressed under the PCB program. 

Building A228 

Building A228 is a 4,420-ft2 two-story concrete building and was constructed in 1948.  The 
building is located at Railroad Avenue and Tyler Road.  In 1995, the building was used by the 
Coast Guard.  In 1983, a clock and compass that contained radium were removed.  There was no 
evidence of leakage, and the building was released after a radiological survey (Navy 1996a, 
1996b). The building was considered low priority and not inspected in the ordnance PA (PRC 
1995c).   

Building A228 was later investigated as part of the 2006 to 2007 data gap sampling 
investigation.  Two soil samples were collected from one location (A228-2) in the vicinity of 
Building A228 to evaluate whether former building activities contaminated soils in the vicinity 
of Building A228.  The investigation in 2006 to 2007 sufficiently characterized the building and 
surrounding area.  No further investigation or action is recommended for this building. 

Subarea 7 Summary 

Soil and groundwater data associated with Subarea 7 buildings were evaluated in the HHRA for 
Subarea 7 and the ERA for the upland habitat as described in Sections 8.3.5 and 8.3.6.  The risk 
assessment results indicate that no unacceptable risks are associated with Subarea 7 buildings, 
and Subarea 7 is recommended for no further action under CERCLA in this RI. 

8.2  REMEDIAL INVESTIGATION OBJECTIVES AND SAMPLING DESIGN 

Section 1.3 summarizes the DQOs for the investigations conducted in IA F1.  Previous sampling 
results from the Mare Island basewide groundwater monitoring program (PRC 1995e), and the 
MEC intrusive investigation (Weston 2002) were evaluated to decide whether additional samples 
should be collected from Subarea 7.  Based on the evaluation, the revised draft final SAP for IA 
F1 (Sullivan and Tetra Tech 2003) proposed that additional sampling be conducted in Subarea 7, 
as follows: 

• To evaluate the presence of explosives, metals, PCBs, SVOCs, TPH-dr, TPH-mr, 
TPH-gr, and VOCs in surface soil near Building A228.   

• To evaluate the presence of TPH, BTEX, and perchlorate in groundwater.  

After the draft RI report had been submitted (SulTech 2005), additional sampling was conducted 
to address comments and concerns expressed by the regulatory agencies and to supplement data 
collected during previous investigations.  The additional sampling was completed to further 
define the nature and extent of potential contamination in the vicinities of Buildings A31, A54, 
and A228, and former Building A226 (Appendix N).  
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Results from previous sampling events conducted in Subarea 7 are presented in Section 8.3. 

8.3  REMEDIAL INVESTIGATION RESULTS 

This section summarizes field activities (Section 8.3.1), physical and chemical characterizations 
(Sections 8.3.2 and 8.3.3), results of the fate and transport analysis (Section 8.3.4), and results of 
the HHRA and SLERA and Step 3a risk refinement (Sections 8.3.5 and 8.3.6) conducted at 
Subarea 7.  Section 8.1 summarizes the previous investigations performed in Subarea 6. 

8.3.1  Field Activities Summary  

Figure 8-1 shows the sampling locations for Subarea 7.  The following data were collected from 
these sampling locations.   

• In April 1997, one soil sample was collected at a depth of 11.5 to 12 feet bgs 
from sampling location USTA914M04 to evaluate the potential presence of TPH and 
BTEX. 

• In December 1997, one groundwater sample was collected sampling location 
USTA226M02 to evaluate the potential presence of TPH and BTEX.  

• In November 1997, two soil samples were collected at a depth of 10 to 10.5 feet bgs 
and 15 to 15.5 feet bgs from sampling location USTA226M02 to evaluate the 
potential presence of TPH and BTEX.  

• In August 2003, one water sample was collected from location USTA914M04 and 
was analyzed for perchlorate, metals, SVOCs, and VOCs. 

• In March 2004, one water sample was collected from location USTA914M04 and 
was analyzed for perchlorate by two different analytical methods. 

• In November 2006, six soil samples were collected from three sampling locations 
within Subarea 7 at depths of 0 and 0.5 feet bgs and 2 to 4 feet bgs.  These samples 
were collected to further define the nature and extent of potential contamination in the 
areas surrounding Buildings A226 and A228.  Samples were analyzed for metals, 
PCBs, SVOCs, VOCs, explosives, and TPH (Appendix N). 

• On February 12, 2009, two soil samples were collected location SS206-01A.  The 
samples were collected from depths of 0 to 0.5 feet bgs and 0.5 to 2.0 feet bgs and 
were analyzed for metals, organotins, PCBs, pesticides, SVOCs, TPH-dr, and TPH-
mr.  These samples were also evaluated in the IA K RI Report (Battelle 2009). 

8.3.2  Physical Characteristics 

This section describes the geology, hydrogeology, and ecology of Subarea 7. 
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8.3.2.1  Geology 

The geology encountered in Subarea 7 is consistent with the generalized geology discussed in 
Section 1.2.4.2.  Figures 1-9 through 1-14 present cross sections A-A’ through F-F’.  Appendix E 
presents the lithologic logs. 

8.3.2.2  Hydrogeology 

As discussed in Section 1.2.4.3, generalized direction of groundwater flow in IA F1 is to the 
northeast, discharging into Mare Island Strait (Figures 1-18 and 1-19).  The elevation of 
groundwater in monitoring wells and soil borings was between 0 and 12 feet above msl. 

8.3.2.3  Ecology 

Section 1.2.4.4 describes the ecology in IA F1.  Subarea 7 is within the upland habitat of IA F1, 
which is discussed in Section 2.3.2.3. 

8.3.3  Chemical Characterization 

This section presents the nature and extent of chemicals detected in soil and groundwater 
samples collected in Subarea 7.  Only chemicals at concentrations above comparison criteria or 
chemicals that were detected with no available criteria are discussed.  Chemicals detected at 
concentrations below comparison criteria are not discussed because they are not expected to pose 
a significant risk to human health or the environment.  However, the HHRA and SLERA and 
Step 3a risk refinement (summarized in Sections 8.3.5 and 8.3.6) considered all detected 
chemicals, regardless of whether they exceeded comparison criteria.  Table 8-1 summarizes the 
laboratory analysis for samples collected in Subarea 7.  Tables 8-2 and 8-3 summarize soil and 
groundwater results for Subarea 7.  Appendix G presents the complete analytical data tables for 
IA F1.   

8.3.3.1  Soil Sample Results 

This section discusses the results for inorganic and organic compounds detected in soil samples 
collected from Subarea 7.   

Inorganic Compounds in Soil 

No inorganic criteria were detected in soil above the comparison criteria. 

Organic Compounds in Soil 

No VOCs, PCBs, or TPH were detected above the comparison criteria in soil.  One SVOC, 
benzo(a)pyrene was detected at a low level in soil at Subarea 7 (Table 8-2).  Benzo(a)pyrene was 
detected at a concentration of 0.22 mg/kg in the sample collected from location SS206-01A 
(0.5 to 2.0 feet bgs), exceeding the comparison criterion of 0.21 mg/kg. 
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8.3.3.2 Groundwater Results 

This section discusses the results for inorganic and organic compounds detected in groundwater 
samples collected from Subarea 7.  One groundwater sample was collected from Subarea 7 and 
was analyzed for metals, VOCs, SVOCs, TPH-gr, and explosives.  All detected chemical 
concentrations were less than the comparison criteria. 

8.3.3.3  Summary of Soil and Groundwater Sample Results 

Soil Sample Results 

One SVOC (benzo[a]pyrene) was detected (0.22 mg/kg) in one sample above the comparison 
criterion level of 0.21 mg/kg in soil from Subarea 7.  A likely source for the SVOC in Subarea 7 
is the breakdown of TPH or asphalt.  

Groundwater Sample Results 

One groundwater sample was collected from Subarea 7 and was analyzed for metals, VOCs, 
SVOCs, TPH-gr, and explosives.  No chemical results exceeded the comparison criteria. 

8.3.4  Fate and Transport Evaluation 

Groundwater contaminant fate and transport modeling was not conducted for chemicals detected 
in groundwater at Subarea 7 because no chemicals in groundwater exceeded the comparison 
criteria. 

8.3.5  Human Health Risk Assessment Summary 

This section summarizes the results of the incremental risk estimate from the HHRA conducted 
for Subarea 7.  The total and ambient risk estimates are provided in the tables below for 
comparison with the incremental risk results.  The ambient risk evaluation includes all inorganic 
chemicals that were determined to be statistically similar to ambient and were excluded from the 
incremental and total risk evaluations.  Appendix I contains the complete HHRA.  The HHRA 
methodology and approach, including receptors and exposure pathways, are discussed in 
Section 1.6 (see also Appendix I).  

Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 3 × 10-6 3 × 10-6 1 × 10-5 0.1 0.1 0.1 0.2 
Hypothetical Resident 5 × 10-6 7 × 10-6 8 × 10-6 5 × 10-5 1 (1) 1 (1) 1 (1) 2 (<1) 

The cancer risk results for the commercial/industrial worker and hypothetical resident are within 
the risk management range of 10-6 to 10-4 for cancer effects.  Most of the cancer risk to the 
commercial/industrial worker in surface soil is attributed to benzo(a)pyrene, and for the resident, 
is attributed to benzo(a)pyrene and cobalt.  The HI for the commercial/industrial worker is below 
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the noncancer threshold of 1.  However, the HI for the hypothetical future resident is 1, which 
equals the noncancer threshold of 1 and is attributed primarily to cobalt in surface soil.  The 
highest target organ segregated HI for exposure to surface soil and groundwater is also 1, which 
is equal to the threshold HI of 1. 

Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 3 × 10-6 3 × 10-6 1 × 10-5 0.09 0.09 0.09 0.2 
Construction Worker 1 × 10-6 1 × 10-6 5 × 10-7 2 × 10-6 1 (<1) 1 (<1) 1 (<1) 13 (12) 
Hypothetical Resident 5 × 10-6 7 × 10-6 8 × 10-6 4 × 10-5 1 (1) 1 (1) 1 (1) 2 (<1) 

The cancer risk results for the commercial/industrial worker, construction worker, and 
hypothetical resident are within the risk management range of 10-6 to 10-4 for cancer effects.  
Most of the cancer risk in subsurface soil is attributed to exposure to benzo(a)pyrene for both the 
future commercial/industrial worker and hypothetical future resident, as well as cobalt for the 
hypothetical resident.  The estimated total HI was less than the threshold of 1 for noncarcinogens 
for the future commercial/industrial worker and construction worker.  The HI for the 
hypothetical future resident is 1, which equals the noncancer threshold of 1 and is attributed 
primarily to cobalt in subsurface soil.  The highest target organ segregated HI for exposure to 
subsurface soil and groundwater is also 1, which is equal to the threshold HI of 1.  Though this 
HHRA did not estimate risk for a future adult and child recreational user in Subarea 7, the HHRA 
evaluated the potential risk to a future adult and child residential user (unrestricted use exposure 
scenario).  There were no unacceptable risks to the hypothetical resident at Subarea 7.  Similarly to 
what was noted above in Section 6.3.5 for Subarea 5, the residential risk estimate is expected to be 
protective of a recreational user at Subarea 7.   

Lead was identified as a COPC only in groundwater at Subarea 7, as it was determined that lead in 
soil was statistically similar to ambient concentrations.  The EPC for incremental lead in 
groundwater is 0.00037 mg/L, which is less than the conservative EPA and State of California 
regulatory action level of 0.015 mg/L.  Thus, lead was not identified as a risk driver at Subarea 7.   

8.3.6  Results of the Assessment of the Spatial Distribution of Sample Results for 
ERA Chemicals of Potential Ecological Concern 

Section 2.3.6 presents the complete conclusions of the SLERA and Step 3a risk refinement for 
the upland habitat, which was evaluated as a whole.  Ecological risk was not quantitatively 
evaluated for individual subareas; however, the spatial distribution of sample results was 
assessed within each subarea for each COEC that exceeded a risk-based concentration.  This 
section discusses risk associated with the COECs identified for the upland habitat in Subarea 7. 

Concentrations of lead in none of the samples collected exceed the level at which the HQ using the 
high TRV equals 1.0 for the most sensitive receptor, the western meadowlark.  Lead poses little to 
no incremental risk in Subarea 7 and therefore is not recommended for further evaluation in 
Subarea 7.  
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There are no samples of zinc within Subarea 7 with concentrations greater than the level at which 
the HQ using the high TRV equals 1.0 for the most sensitive receptor, the ornate shrew.  
Therefore, zinc poses little to no incremental risk in Subarea 7 and is not recommended for further 
evaluation in Subarea 7. 

There are no samples analyzed for dioxin-like congeners within Subarea 7 with concentrations 
greater than the levels at which the HQ using the high TRV equals 1.0 for the most sensitive 
receptor, the western meadowlark.  Therefore, dioxin-like congeners poses little to no incremental 
risk in Subarea 5 and are not recommended for further evaluation in Subarea 7. 

No further evaluation of ecological risk in Subarea 7 is recommended. 

8.4  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes conclusions and recommendations for the soil and groundwater 
investigations at Subarea 7.  A summary of the decision recommendations for the subarea also is 
included. 

8.4.1  Soil Investigation 

Benzo(a)pyrene was detected in only one sample, exceeding its comparison criterion by 
0.01 mg/kg.   

The HHRA results showed that concentrations of benzo(a)pyrene in soil in Subarea 7 contribute 
to estimates of cancer risk within the risk management range for commercial/industrial workers 
and hypothetical future residents exposed to surface (0 to 2 feet bgs) and subsurface soil (0 to 10 
feet bgs).  In addition, cobalt was identified as a noncancer risk driver for a hypothetical future 
resident in surface and subsurface soils, although the total HI was equal to the noncancer hazard 
threshold of 1.   

Lead, zinc, and dioxin-like congeners were identified as COECs in the upland habitat based on 
the SLERA and Step 3a risk refinement for the evaluation of Subareas 1 through 5 and 7.  
However, no COECs were identified for Subarea 7 based on an analysis of their spatial 
distribution, and therefore no further action is recommended to address ecological risk in 
Subarea 7. 

8.4.2  Groundwater Investigation 

No chemicals detected at concentrations above comparison criteria in groundwater samples 
collected from the monitoring well within Subarea 7.  Groundwater in Subarea 7 does not pose 
risk to human health or the environment. 

8.4.3  Decision Summary 

The investigation of Subarea 7 was conducted to resolve the following study questions identified 
in the DQOs: 
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• Are extents of chemical concentrations in soil that exceeded comparison criteria 
adequately characterized for Subarea 7? 

• Have chemicals in soil from Subarea 7 migrated to groundwater?  If so, are the nature 
and extent of groundwater impacts adequately characterized? 

• Do concentrations of chemicals in soil or groundwater pose risk to human health? 

• Do concentrations of chemicals in soil or groundwater pose unacceptable risk to 
ecological receptors? 

• Do concentrations of chemicals in soil or groundwater warrant evaluation of removal 
action or remedial action alternatives via a FS for Subarea 7? 

Human health risk-based recommendations were made for Subarea 7 using (1) the future 
commercial/industrial worker and (2) the future construction worker, and (3) hypothetical future 
resident.  Ecological risk-based recommendations for the upland habitat of Subarea 7 were made 
based on the assessment of risk to plant, invertebrate, and vertebrate receptors under current 
conditions.  Based on the decision rules established in DQOs, the following decisions can be 
made about Subarea 7: 

• Benzo(a)pyrene was detected in only one soil sample, exceeding its comparison 
criterion by 0.01 mg/kg, and the impact has been adequately characterized.   

• Chemicals detected in soil have not migrated to groundwater. 

• Concentrations of benzo(a)pyrene in soil contribute to cancer risks within the risk 
management range for commercial/industrial workers and residents exposed to 
surface and subsurface soils.  Concentrations of cobalt in soil contribute to the 
noncancer hazard equal to the noncancer threshold for future residents exposed to 
surface and subsurface soils. 

• Concentrations of chemicals in soil in Subarea 7 do not pose unacceptable risks to 
ecological receptors. The groundwater exposure pathway is incomplete for ecological 
receptors.   

• Further evaluation of chemicals in Subarea 7 is not recommended.  

Condensed Conclusions/Recommendations for Subarea 7 — No chemicals detected in soil or 
groundwater pose an unacceptable risk to human health in Subarea 7.  The cancer risks for each 
receptor were within or below the EPA risk management range (10-6 to 10-4) for carcinogens, and 
the noncancer hazards were less than or equal to the threshold of 1 for noncarcinogens.  No 
COECs were identified as posing unacceptable risk to ecological receptors in Subarea 7.  
Therefore, no further evaluation is recommended to address risks to human or ecological health 
in Subarea 7. 
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Type of Analysis

TABLE 8-1: SUMMARY OF LABORATORY ANALYSES PERFORMED AT SUBAREA 7
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Subsurface
Soil

Surface
Soil Groundwater

Total Number
of Samples

Total Number of Samples

Aromatic volatiles    3    0    1    4

Explosives    3    3    3    9

Organotins    0    2    0    2

Percent moisture    6    5    0   11

Pesticides    0    2    0    2

Polychlorinated biphenyls    3    5    0    8

Polycyclic aromatic hydrocarbon    0    2    0    2

Semivolatile organic compounds (Method 8270)*    3    5    1    9

Total metals    3    5    1    9

Total petroleum hydrocarbons-extractables (TPH-dr & TPH-mr)    3    2    2    7

Total petroleum hydrocarbons-extractables-Silica Gel (TPH-dr & TPH-mr)    3    3    0    6

Total petroleum hydrocarbons-purgeables (TPH-gr)    3    3    1    7

Volatile organic compounds (Method 8260)*    3    3    1    7

Notes:

Method analysis information is presented in Appendix B.*
Total petroleum hydrocarbons-diesel range
Total Petroleum hydrocarbons-gasoline range
Total petroleum hydrocarbons-motor oil range

TPH-dr
TPH-gr
TPH-mr
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Analyte

TABLE 8-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 7
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Metals (mg/kg)
2/2ALUMINUM 14,100 J 13,700 35,000  0 42,000  0   0 100,000 *  0   0SS206-01A

5/8ANTIMONY 3 1.1 8.5  0 12  0   0 410  0   0A226-2

8/8ARSENIC 17.9 8.5 36  0 44  8   0 0.25  0   0SS206-01A

8/8BARIUM 220 J 128 --  0 --  0   0 100,000 *  0   0A226-1

8/8BERYLLIUM 0.56 0.40 0.9  0 1.1  0   0 190  0   0A226-1

8/8CADMIUM 1.5 0.81 5.2  0 5.6  0   0 7.5  0   0A228-2

8/8CHROMIUM 51.2 24.1 140  0 160  0   0 100,000 *  0   0SS206-01A

8/8COBALT 29.3 12.6 --  0 --  0   0 300  0   0SS206-01A

8/8COPPER 60.8 31.5 120  0 150  0   0 41,000  0   0SS206-01A

2/2IRON 34,600 32,700 62,000  0 87,000  0   0 100,000 *  0   0SS206-01A

8/8LEAD 29 15.5 59  0 59  0   0 345.6  0   0A226-1

2/2MANGANESE 2,450 1,420 1,600  0 2,400  0   0 23,000  0   0SS206-01A

7/8MERCURY 0.51 0.10 2  0 10  0   0 310  0   0A228-2

3/8MOLYBDENUM 1.1 J 0.69 --  0 --  0   0 5,100  0   0A226-2

8/8NICKEL 81.2 32.3 130  0 150  0   0 20,000  0   0SS206-01A

4/8SELENIUM 1.6 0.66 --  0 --  0   0 5,100  0   0A226-2

5/8SILVER 0.34 0.20 --  0 --  0   0 5,100  0   0A226-2

2/2SODIUM 3,830 3,340 ---- ---- -- ---- --SS206-01A

0/8THALLIUM ND ND ---- ---- -- ---- --

8/8VANADIUM 120 J 50.8 190  0 220  0   0 1,000  0   0A228-2

8/8ZINC 128 J 69.9 230  0 270  0   0 100,000 *  0   0SS206-01A

Volatile Organic Compounds (mg/kg)
1/9ETHYLBENZENE 0.00092 J 0.00092 --  0 --  0   0 27  0   0A228-2

6/9TOLUENE 0.012 0.0030 --  0 --  0   0 45,000  0   0A228-2

3/9XYLENE (TOTAL) 0.0044 J 0.0025 --  0 --  0   0 2,700  0   0A228-2

Semivolatile Organic Compounds (mg/kg)
1/2ACENAPHTHYLENE 0.062 0.062 --  0 --  0   0 33,000 #  0   0SS206-01A

1/8ANTHRACENE 0.047 J 0.047 --  0 --  0   0 100,000 *  0   0SS206-01A

2/8BENZO(A)ANTHRACENE 0.13 0.13 --  0 --  0   0 2.1  0   0SS206-01A

2/8BENZO(A)PYRENE 0.22 0.18 --  1 --  1   1 0.21  1   1SS206-01A

2/8BENZO(B)FLUORANTHENE 0.31 0.23 --  0 --  0   0 2.1  0   0SS206-01A

2/2BENZO(E)PYRENE 0.17 0.13 --  0 --  0   0 17,000 #  0   0SS206-01A

2/8BENZO(G,H,I)PERYLENE 0.17 0.13 --  0 --  0   0 17,000 #  0   0SS206-01A

2/8BENZO(K)FLUORANTHENE 0.098 0.073 --  0 --  0   0 1.3  0   0SS206-01A

2/8CHRYSENE 0.28 0.21 --  0 --  0   0 13  0   0SS206-01A

2/8DIBENZ(A,H)ANTHRACENE 0.04 J 0.035 --  0 --  0   0 0.21  0   0SS206-01A

2/8FLUORANTHENE 0.73 0.45 --  0 --  0   0 22,000  0   0SS206-01A

2/8INDENO(1,2,3-CD)PYRENE 0.14 0.10 --  0 --  0   0 2.1  0   0SS206-01A

1/2PERYLENE 0.059 0.059 --  0 --  0   0 17,000 #  0   0SS206-01A

2/8PHENANTHRENE 0.41 0.24 --  0 --  0   0 100,000 #  0   0SS206-01A

2/8PYRENE 0.76 0.51 --  0 --  0   0 17,000  0   0SS206-01A

2/8TOTAL HMW PAHS 3.107 2.2 ---- ---- -- ---- --SS206-01A
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Analyte

TABLE 8-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of Samples
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Average
Detected

Result

99th
Ambient

Value

Number of
Samples

with Results
Greater than

"Other" Criteria "Other" a b b

Number of Locations
with Results
Greater than

"Other" Criteria & 95th
Ambient Value

Number of Samples
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Number of Locations
with Results
Greater than

"Other" Criteria & 99th
Ambient Value

Comparison Criteria

Location
of Maximum

Detected
Results

Semivolatile Organic Compounds (mg/kg)
2/8TOTAL LMW PAHS 0.519 0.30 ---- ---- -- ---- --SS206-01A

PCBs/Pesticides (mg/kg)
2/7PCB-128 0.00046 J 0.00036 ---- ---- -- ---- --A226-2

4/7PCB-138 0.0015 0.00071 ---- ---- -- ---- --A226-2

2/7PCB-153 0.00067 J 0.00054 ---- ---- -- ---- --A226-2

2/7PCB-170 0.0011 0.00088 ---- ---- -- ---- --A226-2

4/7PCB-180 0.0015 J 0.00082 ---- ---- -- ---- --A226-2

2/7PCB-183 0.0004 J 0.00032 ---- ---- -- ---- --A226-2

2/7PCB-187 0.00086 0.00067 ---- ---- -- ---- --A226-2

3/7PCB-206 0.00022 J 0.00019 ---- ---- -- ---- --SS206-01A

2/7PCB-209 0.0007 0.00045 ---- ---- -- ---- --SS206-01A

1/1PCB-60 0.0004 J 0.00040 ---- ---- -- ---- --SS206-01A

6/6TOTAL PCBS 0.00625 0.0021 --  0 --  0   0 0.74 #  0   0A226-2

Total Petroleum Hydrocarbons (mg/kg)
7/11DIESEL RANGE ORGANICS 91 HY 25.5 --  0 --  0   0 500  0   0A228-2

8/10MOTOR OIL RANGE ORGANICS 1,600 H 272 --  0 --  0   0 2,500  0   0A228-2

Explosives (mg/kg)
0/ 6None Detected ND ND ---- ---- -- ---- --

Organotins (mg/kg)
0/ 2None Detected ND ND ---- ---- -- ---- --
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Notes:

Risk-based comparison criterion is based on a surrogate value; see Appendix A.
Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil contact may be invalid (EPA 2010a).  Thus the ceiling limit is used as the screening criteria.
No screening criterion or ambient limit has been established
Cal/EPA California Human Health Screening Level
Cal/EPA, Department of Toxic Substances Control
U.S. Environmental Protection Agency

ESL Environmental screening level
EPA

#
*
--
CHHSL
DTSC

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

H Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
HMW High-molecular-weight
J Estimated value
LMW Low-molecular-weight

Source: DTSC.  2009.  "DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment (HHRA) Process at Department of Defense Sites and Facilities."  Office of Human and
Ecological Risk (HERO).  HERO HHRA Note Number 3.  November 10.

EPA.  2010a.  "Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update."  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/prg/>.

mg/kg Milligram per kilogram
ND None detected
OEHHA Cal/EPA, Office of Environmental Health Hazard Assessment
PAH Polycyclic aromatic hydrocarbon
PCB Polychlorinated biphenyl
PRG Preliminary remediation goal
RSL Regional screening level

Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, California."  April 19.
Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  San Francisco Bay Region.  May.

a "Other" criteria are primarily industrial use RSLs (EPA 2010a).  If a more conservative "Cal-modified 2004 EPA Region 9 PRG or OEHHA Soil CHHSL (DTSC 2009) " exists, then it was used instead of the RSL.
TPH criteria are gross contamination ceiling level ESLs for soil in industrial areas where groundwater is not a current or potential source of drinking water (Water Board 2008, CH2MHill 2009).

Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board

b 95th and 99th percentile ambient values for Mare Island fill material (Tetra Tech 2002a).

Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
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TABLE 8-2: SUMMARY OF SOIL ANALYTICAL RESULTS, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

CH2MHill.  2009.  Technical Memorandum, Tier 2 Risk Assessment Approach for Water Board Sites in the Eastern Early Transfer Parcel, Lennar Mare Island, Vallejo, California.
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
Locations

with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 8-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 7
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Metals (µg/L)
1/1ALUMINUM 74.1 J 74.1 480   0 940  1   0   087USTA914M04

1/1ANTIMONY 1.25 J 1.3 5.6   0 15  1 --   0--USTA914M04

1/1ARSENIC 5.2 5.2 78   0 110  1   0   036USTA914M04

1/1BARIUM 270 270 1,200   0 2,300  1 --   0--USTA914M04

0/1BERYLLIUM ND ND 1.6   0 3.4  0 --   0--

0/1CADMIUM ND ND 16   0 82  0 --   0--

1/1CALCIUM 192,000 192,000 680,000   0 980,000  1 --   0--USTA914M04

0/1CHROMIUM ND ND 22   0 180  0 --   0--

0/1COBALT ND ND 100   0 250  0 --   0--

0/1COPPER ND ND 33   0 200  0 --   0--

1/1IRON 96.7 96.7 140,000   0 1,100,000  1 --   0--USTA914M04

1/1LEAD 0.371 0.37 10   0 22  1 --   0--USTA914M04

1/1MAGNESIUM 269,000 269,000 1,500,000   0 3,100,000  1 --   0--USTA914M04

1/1MANGANESE 35.8 35.8 5,400   0 9,100  1 --   0--USTA914M04

0/1MERCURY ND ND 0.22   0 0.85  0 --   0--

1/1MOLYBDENUM 0.37 0.37 8.8   0 13  1 --   0--USTA914M04

1/1NICKEL 4.34 J 4.3 7.5   0 82  1   0   08.2USTA914M04

1/1POTASSIUM 42,200 42,200 210,000   0 300,000  1 --   0--USTA914M04

0/1SELENIUM ND ND 12   0 20  0 --   0--

0/1SILVER ND ND 15   0 74  0 --   0--

1/1SODIUM 1,160,000 1,160,000 7,400,000   0 21,500,000  1 --   0--USTA914M04

1/1THALLIUM 0.042 0.042 -- -- --  1 -- ----USTA914M04

0/1VANADIUM ND ND 140   0 300  0 --   0--

0/1ZINC ND ND 260   0 490  0 --   0--

Volatile Organic Compounds (µg/L)
0/ 2None Detected ND ND -- -- --  0 -- ----

Semivolatile Organic Compounds (µg/L)
0/ 1None Detected ND ND -- -- --  0 -- ----
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Analyte
Detection
Frequency

Maximum
Detected

Result

95th
Ambient

Value

Number of
Samples

with Results
Greater than
95th Ambient

Value

Average
Detected

Result

99th
Ambient

Value

Number of
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with
Detected
Results

Number of Samples
with Results Greater

than 95th 
Ambient Value
& Water Quality

Criterion

Other
Water
Quality

Criterion

Number of
Samples

with Results
Greater than
99th Ambient

Valuea b,c,d,e

TABLE 8-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Location
of Maximum

Detected
Result a

Total Petroleum Hydrocarbons (mg/L)
1/1GASOLINE RANGE ORGANICS 0.022 GJ 0.022 -- -- --  1   0 --0.443USTA914M04

Explosives (µg/L)
1/3PERCHLORATE 0.25 0.25 -- -- --  1 -- ----USTA914M04
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Notes:

No screening criterion or ambient limit has been established
U.S. Environmental Protection Agency
Environmental screening level
Chromatographic pattern resembles gasoline
Estimated value
Milligram per litermg/L

--
EPA
ESL
G
J

"R" and "Z" qualified data (rejected results and nonfuel TPH results, respectively) were excluded from the statistical summary.

TABLE 8-3: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Source: Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of the Proposed Freshwater Stream, Presidio of San Francisco,
California. May 4.
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California."  April 19.

a
b

95th and 99th percentile ambient values for Mare Island groundwater (Tetra Tech 2002a).
Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra Tech (2002a).  In those cases, the lesser of the freshwater and
saltwater NAWQC aquatic life protection continuous concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011).

NAWQC National Ambient Water Quality Criteria
ND None detected
Tetra Tech Tetra Tech EM Inc.
TPH Total petroleum hydrocarbons
Water Board San Francisco Bay Regional Water Quality Control Board

Water Board. 1999.  Adoption of Revised Site Cleanup Requirements - San Francisco International Airport:  California Environmental Protection Agency, Regional Water Quality Control Board, San
Francisco Bay Area Region, Board Order No. 99-045.

µg/L Microgram per liter

Water Board. 2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No.
R2-2003-0080. September 17.

c The TPH comparison criteria are based on values protective of aquatic receptors (Montgomery Watson 1999, Water Board 2003, Water Board 1999).

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) or the Water Board ESLs (Water Board 2008). In all cases,
the Water Board ESLs were more conservative than NAWQCs.

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008).

Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." May.
Water Board. 2011. Search Water Quality Goals On-Line. http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml
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9.0  CONCLUSIONS AND RECOMMENDATIONS 

The objectives of the RI were to address the following questions identified in Step 2 of the DQO 
process (EPA 2000a, 2000b): 

• Are extents of chemical concentrations in soil, sediment, groundwater, and soil gas 
that exceeded comparison criteria adequately characterized? 

• Have chemicals in soil migrated to groundwater?  If so, are the nature and extent of 
groundwater impacts adequately characterized? 

• Do concentrations of chemicals in soil, sediment, groundwater, or soil gas pose risk to 
human health? 

• Do concentrations of chemicals in soil, sediment, or soil gas pose unacceptable risk to 
ecological receptors? 

• Do concentrations of chemicals in soil, sediment, or soil gas warrant evaluation of 
removal action or remedial action alternatives via a FS? 

These questions were addressed through investigation and assessment of each specific subarea in 
the human health risk assessment and for the upland and wetland habitats in the ecological risk 
assessment.  The investigations were developed based on Step 3 of the DQO process, “Inputs to 
the Decisions.”  Using the diverse source information listed under Step 3 and the boundaries 
defined under Step 4, an initial investigation biased toward fully delineating each potential source 
of contamination was performed.  The decision rules defined under Step 5 and limits on error 
defined under Step 6 were then applied to the existing data.  If the DQOs were not met, additional 
site characterization was performed and assessed using Steps 2 through 6 of the DQO process. 

Section 9.1 addresses the five questions outlined above.  Section 9.2 summarizes the conclusions 
and recommendations for each subarea based on the results of the RI.  Table 9-1 and Figure 9-1 
summarizes the RI risk assessment conclusions and recommendations. 

9.1  CHEMICAL CHARACTERIZATION CONCLUSIONS 

Chemicals detected in soil samples at IA F1 at concentrations above comparison criteria include 
three metals (arsenic, cadmium, and lead), one SVOC (benzo[a]pyrene), one PCB and one PCB-
congener (Aroclor-1260 and PCB-126), one VOC (vinyl chloride), and three TPH compounds 
(diesel range, motor oil range, and gasoline range).  Chemicals detected in groundwater at IA F1 
at concentrations above comparison criteria include six metals (aluminum, arsenic, barium, 
manganese, molybdenum, and nickel) and four VOCs (cis-1,2-DCE, PCE, TCE, and vinyl 
chloride).  Chemicals detected above comparison criteria in soil gas at IA F1 include PCE only. 

The extents of soil and groundwater contaminants were adequately delineated at each subarea in 
IA F1 to assess removal action or remedial action alternatives in a FS.  CSMs were developed, 
and the migration and exposure pathways for soil, sediment, groundwater, and soil gas were 
defined based on the data set for each subarea in IA F1. 
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Potential contaminant migration pathways for IA F1 include volatilization to the atmosphere, 
transport through preferential pathways such as subsurface utilities, infiltration into the subsurface, 
migration to groundwater caused by fluctuations in the groundwater table, transport from 
groundwater to surface water, surface erosion by wind, and overland runoff to unpaved areas, 
ditches, and storm drains.  Fate and transport modeling for groundwater at IA F1 indicates that 
metals (aluminum, arsenic, barium, and nickel) may reach the POE at concentrations that exceed 
comparison criteria.  However, incorporation of metal retardation into the model indicated that 
these COPCs would not present any significant threat to aquatic receptors in the Mare Island 
Strait for hundreds of years, if at all.  

The conclusions regarding the nature and extent of contaminants and whether chemicals 
contribute to the incremental risk or HI in IA F1 based on planned reuse are: 

• Low-level SVOC (benzo[a]pyrene) concentrations in soil or sediment contribute to 
cancer risk estimates within the low end of the risk management range in Subareas 1, 
2, 4, 5, 6, and 7.  In addition, concentrations of vinyl chloride in soil at Subarea 3 and 
dioxin TEQ, lead, and naphthalene in soil at Subarea 4 contribute to cancer risk 
estimates within the low end of the risk management range.  Concentrations of cobalt 
in soil at Subarea 7 contribute to a noncancer hazard equal to the threshold for 
noncarcinogens.   

• Concentrations of VOCs in groundwater contribute to cancer risk estimates within the 
risk management range at Subarea 5 (TCE and PCE). 

• Concentrations of PCE in soil gas at Subarea 5 contribute to cancer risk estimates 
within the risk management range. 

• Concentrations of lead in surface soil in the area south of Building A75 pose an 
unacceptable risk to a future commercial/industrial worker.   

The conclusions regarding the nature and extent of contaminants and whether chemicals 
contribute to the ecological risk in IA F1 are: 

• Concentrations of lead and zinc in surface soil around Building A75 and 
concentrations of lead in surface soil around Building A17 pose potentially 
unacceptable risk to ecological receptors in the upland habitat.   

• Concentrations of barium, copper, lead, molybdenum, and zinc pose potentially 
unacceptable risk to ecological receptors in the wetland habitat. 

Table 9-1 and Figure 9-1 summarizes the RI risk assessment conclusions and recommendations. 

9.2  SUBAREA-SPECIFIC RI CONCLUSIONS AND RECOMMENDATIONS 

This section presents the conclusions and recommendations for each subarea in IA F1 based on 
planned resue: 
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• Subarea 1 – No unacceptable risks to human health were identified in soil or 
groundwater for Subarea 1 based on the planned reuse.  Subarea 1 was evaluated as 
part of the upland habitat in the ecological risk assessment.  Based on the distribution 
of the COECs in the upland habitat, COECs detected in Subarea 1 do not pose 
unacceptable risk to ecological receptors.  No further evaluation is recommended to 
address risk to human or ecological receptors for Subarea 1.  Concentrations of TPH-
dr in TPH Area 2b in Subarea 1 are not fully delineated; therefore, additional 
delineation and further evaluation of TPH Area 2b is recommended.  The area will be 
further investigated and discussed in the upcoming FS report. 

• Subarea 2 – No unacceptable risks to human health were identified in soil or 
groundwater for Subarea 2 based on the planned reuse.  Subarea 2 was evaluated as 
part of the upland habitat in the ecological risk assessment.  Based on the distribution 
of the COECs in the upland habitat, COECs detected in Subarea 2 do not pose 
unacceptable risk to ecological receptors.  No further evaluation is recommended to 
address risk to human or ecological receptors for Subarea 2.  

• Subarea 3 – No unacceptable risks to human health were identified in soil, 
groundwater, or soil gas for Subarea 3 based on the planned reuse.  Subarea 3 was 
evaluated as part of the upland habitat in the ecological risk assessment.  Based on the 
distribution of the COECs in the upland habitat, COECs detected in Subarea 3 do not 
pose unacceptable risk to ecological receptors.  No ecological risk is posed by 
concentrations of chemicals in soil gas.  No further evaluation is recommended to 
address risk to human or ecological receptors for Subarea 3.  

• Subarea 4 – Lead in surface soil poses an unacceptable risk to a future 
commercial/industrial worker in the area south of Building A75.  No other 
unacceptable risks to human health were identified in soil or groundwater for Subarea 
4 based on the planned reuse.  Subarea 4 was evaluated as part of the upland habitat 
in the ecological risk assessment.  Based on the distribution of the COECs in the 
upland habitat, lead and zinc pose unacceptable risk to ecological receptors in the area 
south of Building A75.  Further evaluation is recommended to address risk to a future 
commercial/industrial worker and ecological receptors within Subarea 4 in the area 
south of Building A75 (Table 9-1 and Figure 9-1). 

• Subarea 5 – No unacceptable risks to human health were identified in soil, 
groundwater, or soil gas for Subarea 5 based on the planned reuse.  Subarea 5 was 
evaluated as part of the upland habitat in the ecological risk assessment.  Based on the 
distribution of the COECs in the upland habitat, lead in soil poses unacceptable risk 
to ecological receptors in the area around Building A17.  No ecological risk is posed 
by concentrations of chemicals in soil gas.  Further evaluation is recommended to 
address risk to ecological receptors within Subarea 5 in the area around Building A17 
(Table 9-1 and Figure 9-1).  

• Subarea 6 – No unacceptable risks to human health were identified in sediment for 
Subarea 6 based on the planned reuse.  Barium, copper, lead, molybdenum, and zinc 
were identified as COECs based on the Step 3a risk refinement for the wetland 
habitat.  COECs pose unacceptable risk to ecological receptors in Subarea 6 and 
should be evaluated further (Table 9-1 and Figure 9-1). 
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• Subarea 7 – No unacceptable risks to human health were identified in soil or 
groundwater for Subarea 7 based on the planned reuse.  Subarea 7 was evaluated as 
part of the upland habitat in the ecological risk assessment.  Based on the distribution 
of the COECs in the upland habitat, COECs detected in Subarea 7 do not pose 
unacceptable risk to ecological receptors.  No further evaluation is recommended to 
address risk to human or ecological receptors within Subarea 7. 

Based on the results of the RI, HHRA, and SLERA and Step 3a risk refinement, human health 
and ecological risk from exposure to surface soil should be further evaluated in a FS in the area 
south of Building A75 in Subarea 4, and ecological risk from exposure to surface soil and 
sediment should be evaluated in a FS in the area around Building A17 in Subarea 5, and in all of 
Subarea 6.  No further evaluation is recommended for soil in the rest of IA F1 (Subareas 1, 2, 3, 
and 7, and in the areas not designated as needing further evaluation in Subareas 4 and 5).  
Concentrations of TPH-dr in TPH Area 2b in Subarea 1 are not fully delineated; therefore, 
additional delineation and further evaluation of TPH Area 2b is recommended.  The area will be 
further investigated and discussed in the upcoming FS report.  

Conservative fate and transport modeling predicted that metals in groundwater beneath IA F1 
(aluminum, arsenic, barium, and nickel) may reach the POE at concentrations that exceed 
comparison criteria.  However, incorporation of metal retardation into the model indicated that 
these COPCs would not present any significant threat to aquatic receptors in the Mare Island 
Strait for hundreds of years, if at all.  Therefore, no further action is recommended for 
groundwater at IA F1.  

The designated future land use of Subareas 1 through 4 and part of 5 is mixed use industrial.  A 
streamlined FS is therefore recommended to evaluate LUCs that will continue to restrict the 
property uses in Subareas 1 through 4 and the northern portion of Subarea 5 to commercial or 
industrial uses.  Human health risk associated with lead, and ecological risk associated with lead 
and zinc, in surface soil in the area south of Building A75 (Subarea 4), as well as lead around 
Building A17 (Subarea 5), should be evaluated in a FS because current concentrations pose risk 
to a future commercial/industrial worker and wildlife that may forage at the site under the current 
and future land use.  Preliminary evaluation of potential residual human health risks in Subarea 
4, and ecological risk in the upland habitat following remediation of the area south of Building 
A75 and the area around Building A17 indicates that residual concentrations of lead and zinc in 
surface soil remaining at the site post-remedy would be comparable to ambient concentrations.  
Concentrations of TPH-dr in TPH Area 2b in Subarea 1 are not fully delineated; therefore, 
additional delineation and further evaluation of TPH Area 2b is also recommended.  The area 
will be further investigated and discussed in the upcoming FS report.   

The designated future land use of the southern portion of Subarea 5 and all of Subarea 7 is a 
regional park.  Though this HHRA did not estimate risk for a site-specific future recreational 
user at Subareas 5 and 7, the HHRA evaluated a hypothetical future resident as an unrestricted 
use scenario.  There were no unacceptable risks for the hypothetical future resident; thus, the 
residential risk estimate is expected to be protective of a future recreational user. 
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In Subarea 6, ecological risk in surface sediment from metals should be evaluated via a FS 
because the the area will be maintained as a protected wetland habitat that is expected to support 
wildlife in the future. 

In summary, a FS is recommended to address human health risk from exposure to lead in surface 
soil in the area south of Building A75 in Subarea 4.  A FS is also recommended to address 
ecological risk from exposure to lead and zinc in surface soil in the area south of Building A75 in 
Subarea 4, from exposure to lead in surface soil in the area around Building A17 in Subarea 5, 
and from exposure to metals in Subarea 6.  LUCs should be evaluated for all subareas to restrict 
future reuse to mixed use industrial in Subareas 1 through 4 and the northern portion of Subarea 
5, a regional park in the southern portion of Subarea 5 and all of Subarea 7, and a conservation 
wetland area in Subarea 6.  No further evaluation is recommended for soil in Subareas 1, 2, 3, 
and 7, or in the areas of Subareas 4 and 5 not associated with the high lead and zinc 
concentrations south of Building A75 and around Building A17 based on the HHRA or ERA, as 
this RI did not identify unacceptable risk to human health or ecological receptors in these areas.   
Concentrations of TPH-dr in TPH Area 2b in Subarea 1 are not fully delineated; therefore, 
additional delineation and further evaluation of TPH Area 2b is also recommended.  The area 
will be further investigated and discussed in the upcoming FS report.  Table 9-1 and Figure 9-1 
summarizes the RI risk assessment conclusions and recommendations. 
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Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

IA F1 Remedial Investigation Report

PROPOSED AREAS FOR FURTHER
EVALUATION OR REMEDIAL ACTION

Investigation Area F1

Subarea Boundary

2007 - 2008 TCRA
Excavation Area

2000 Excavation Area

Removed Structure

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Approximate Remedial Action Footprint1

TPH-dr in Soil - Subarea 1
2

Lead and Zinc in Soil - Subarea 4
3

Lead in Soil - Subarea 5
4

Metals in Soil and Sediment - Subarea 6
5

Notes:
1.

2.
3.

4.

5.

FS
TCRA
TPH
TPH-dr

Conceptual remedial action footprints represent the approximate boundary recommended for further evaluation in
an FS.  Boundaries will be developed during the FS.
TPH Area 2b is recommended for further investigation or evaluation in a FS to address TPH-dr in soil.
Area to the south of Building A75 is recommended for further evaluation in a FS to address lead and zinc in soil.
Lead is a risk-driver for commercial / industrial human health receptors in Subarea 4 and poses potentially
unacceptable risk to invertebrates, birds, and mammals in the upland habitat.  Zinc poses potentially
unacceptable risk to plants, invertebrates, and mammals in the upland habitat.
Area around Building A17 is recommended for further evaluation in a FS to address lead in soil.  Lead poses
potentially unacceptable risk to invertebrates, birds, and mammals in the upland habitat.
Subarea 6 is recommended for further evaluation in a FS to address barium, copper, lead, molybdenum and zinc
in soil and sediment.  Barium, copper, lead, molybdenum and zinc pose potentially unacceptable risk to individual
salt marsh harvest mice in the wetland habitat.  Copper poses potentially unacceptable risk to plants, and barium
and molybdenum pose potentially unacceptable risk to invertebrates (based on the risk estimate for individual salt
marsh harvest mice).  Molybdenum poses potentially unacceptable risk to mammals.
Feasability Study
Time-Critical Removal Action
Total petroleum carbons
Total petroleum carbons - diesel range
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TABLE 9-1:  SUMMARY OF RISK ASSESSMENT CONCLUSIONS AND RI RECOMMENDATIONS
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Future Human Receptor 
(Soil Depth Interval)

Does 
Lead 

Pose a 
Risk? Cancer Risk 

Cancer 
Risk Drivers a

Hazard 
Index  b

Noncancer 
Risk Drivers 

c
Cancer 

Risk 
Cancer 

Risk Drivers a
Hazard 
Index  b

Noncancer 
Risk Drivers c

Further Evaluation 
Recommended 
Based on HHRA 

Results and 
Planned Future 

Reuse?
Commercial/Industrial Worker

(0 to 2 feet bgs)
Commercial/Industrial Worker

(0 to 10 feet bgs)
Construction Worker

(0 to 10 feet bgs)
Hypothetical Resident

(0 to 2 feet bgs)
Hypothetical Resident

(0 to 10 feet bgs)
Commercial/Industrial Worker

(0 to 2 feet bgs)
Commercial/Industrial Worker

(0 to 10 feet bgs)
Construction Worker

(0 to 10 feet bgs)
Hypothetical Resident

(0 to 2 feet bgs)
Hypothetical Resident

(0 to 10 feet bgs)
Commercial/Industrial Worker

(0 to 2 feet bgs)
Commercial/Industrial Worker

(0 to 10 feet bgs)
Construction Worker

(0 to 10 feet bgs)
Hypothetical Resident

(0 to 2 feet bgs)
Hypothetical Resident

(0 to 10 feet bgs)

Commercial/Industrial Worker
(0 to 2 feet bgs)

Commercial/Industrial Worker
(0 to 10 feet bgs)

Construction Worker
(0 to 10 feet bgs)

Hypothetical Resident
(0 to 2 feet bgs)

Hypothetical Resident
(0 to 10 feet bgs)

No change; vapor intrusion is not a complete pathway for 
construction workers

None

Vinyl chloride (soil)

Vinyl chloride (soil)

None

No

Yes

No

No

5E-06

None

Vinyl chloride 
(groundwater)
Vinyl chloride 

(soil and groundwater)

None

Vinyl chloride 
(groundwater)

Vinyl chloride 
(soil and groundwater)

Dioxin TEQ (soil)

Dioxin TEQ (soil)

None

1E-04

None Nod

Lead and Zinc
Yes, in area to 

the south of 
Building A75

Lead poses an 
unacceptable risk to human 

health in the area to the 
south of Building A75.  
Lead and zinc pose 
unacceptable risk to 

ecological receptors in the 
area to the south of 

Building A75; therefore lead 
and zinc in this area should 
be evaluated further in a or 

FS.

No further evaluation is 
recommended to address 

risk to humans or ecological 
receptors for Subarea 3.d

Further investigation of 
TPH Area 2b is 

recommended.  No further 
evaluation is recommended 
to address risk to humans 
or ecological receptors for 

Subarea 1.d

None Nod

No further evaluation is 
recommended to address 

risk to humans or ecological 
receptors for Subarea 2.d

None

2E-06 0.5 None

4E-07 0.6 None

None

6E-07

2E-06 0.2

None

Benzo(a)pyrene (soil)

None

Benzo(a)pyrene (soil)

Benzo(a)pyrene (soil)

None

None

None

None

Yes

Yes

Dioxin TEQ, 
Benzo(a)pyrene (soil)

Dioxin TEQ, Naphthalene 
(soil) 

4 Mixed 
Industrial

6E-06 0.2

2E-05 2 (<1)

2E-05 2 (1) Dioxin TEQ 
(soil)

1E-06 1 (<1) None

None

None

0.2 None

2 Mixed 
Industrial

6E-07 0.04

2E-06 0.5

None

None

3 Mixed 
Industrial

7E-06 0.1

7E-07 0.7 None

1E-05

1 (<1) None

9E-05 1 (<1) None

HHRA Results Based on Multi-Pathway Total

Nod

Nod

3E-08 0.05

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

RI Results 
and Conclusions

1 Mixed 
Industrial

6E-07 0.02

2E-06 0.08

8E-07 0.9 None

None

None

6E-06

Soil gas data not available; see risk results 
to left of this column.

1 (<1) None

Future 
Land UseSubarea

SLERA and Step 3a Risk 
Refinement Results and 

Conclusions
Evaluation Using Groundwater Vapor Intrusion Model Evaluation Using Soil Gas Vapor Intrusion Model

Nod Nod

Further 
Evaluation 

Recommended 
Based on 

SLERA and 
Step 3a Risk 
Refinement 

Results?

NA

Yes, for lead in 
area to the south of 

Building A75

SLERA and 
Step 3a Risk 
Refinement 

Results

None

0.04 None

Soil gas data not available; see risk results 
to left of this column.

None

3E-06 0.06 None

3E-07 0.7 None

1E-05 0.7 None

0.1 None

Soil gas data not available; see risk results 
to left of this column.

Final RI Report, IA F1 Page 1 of 2



TABLE 9-1:  SUMMARY OF RISK ASSESSMENT CONCLUSIONS AND RI RECOMMENDATIONS
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Future Human Receptor 
(Soil Depth Interval)

Does 
Lead 

Pose a 
Risk? Cancer Risk 

Cancer 
Risk Drivers a

Hazard 
Index  b

Noncancer 
Risk Drivers 

c
Cancer 

Risk 
Cancer 

Risk Drivers a
Hazard 
Index  b

Noncancer 
Risk Drivers c

Further Evaluation 
Recommended 
Based on HHRA 

Results and 
Planned Future 

Reuse?

HHRA Results Based on Multi-Pathway Total

RI Results 
and Conclusions

Future 
Land UseSubarea

SLERA and Step 3a Risk 
Refinement Results and 

Conclusions
Evaluation Using Groundwater Vapor Intrusion Model Evaluation Using Soil Gas Vapor Intrusion Model Further 

Evaluation 
Recommended 

Based on 
SLERA and 

Step 3a Risk 
Refinement 

Results?

SLERA and 
Step 3a Risk 
Refinement 

Results
Commercial/Industrial Worker

(0 to 2 feet bgs)
Commercial/Industrial Worker

(0 to 10 feet bgs)
Construction Worker

(0 to 10 feet bgs)
Hypothetical Resident

(0 to 2 feet bgs)
Hypothetical Resident

(0 to 10 feet bgs)

Recreational User
(0 to 2 feet bgs)

Commercial/Industrial Worker
(0 to 2 feet bgs)

Commercial/Industrial Worker
(0 to 10 feet bgs)

Construction Worker
(0 to 10 feet bgs)

Hypothetical Resident
(0 to 2 feet bgs)

Hypothetical Resident
(0 to 10 feet bgs)

Notes: For human health, the soil depth interval shown above for 0 to 2 feet bgs represents the minimal disturbance scenario and the 0 to 10 feet bgs represents the intrusive development scenario.  These future scenarios include exposures to soil, groundwater, and soil gas as discussed in Appendix I.
a Cancer risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06.  Risk drivers shown are based on the results of the incremental risk evaluation that was conducted using the federal toxicity criteria hierarchy.
b If the total hazard index exceeds the threshold of 1, values shown in parentheses represent the highest target organ segregated hazard index.
c Noncancer risk drivers are those chemicals for which the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on the results of the incremental risk evaluation that was conducted using the federal toxicity criteria hierarchy.
d The reuse of the site is mixed use/industrial (Subareas 1 through 4 and part of 5) and regional park (part of Subarea 5 and Subarea 7).  Therefore, industrial LUCs will be applied to the site as applicable.
e Manganese is not recommended for being carried forward as a chemical of concern for the construction worker at Subarea 5 because there is no risk is associated with the long-term commercial/industrial worker who is on site for 25 years and because manganese may be naturally occurring at the site.

bgs Below ground surface NE Not evaluated
COPEC Chemical of potential ecological concern RI Remedial investigation
FS Feasibility study SLERA Screening-level ecological risk assessment
HHRA Human health risk assessment TCE Trichloroethene
LUC Land use control TEQ Toxicity equivalent

No change; vapor intrusion is not a complete pathway for 
construction workers

None

None

Benzo(a)pyrene (soil), 
PCE (soil gas)

Benzo(a)pyrene (soil), 
PCE (soil gas)

None

None

4E-06 2 (<1)

None

4E-06 1 (<1)

0.1 None

No unacceptable risks to 
human health were 

identified for Subarea 6.  
COECs pose unacceptable 
risk to ecological receptors 

in Subarea 6; therefore, 
COECs in Subarea 6 

should be evaluated further 
in a FS.

No further evaluation is 
recommended to address 

risk to humans or ecological 
receptors for Subarea 7.d

None Yes, around 
Building A17

None Nod

Lead poses unacceptable 
risk to ecological receptors 
in the area around Building 
A17; therefore lead in this 
area should be evaluated 

further in a FS.

Barium, 
copper, lead, 
molybdenum, 

and zinc

YesNod

7 Regional 
Park

2E-06 0.1

No

No

No

No

No

No

No

No

No

Yes

Yes Benzo(a)pyrene (soil), 
PCE, TCE (groundwater)

Benzo(a)pyrene, 
Dibenzo(a,h)anthracene 

(soil)

Benzo(a)pyrene (soil)

Benzo(a)pyrene (soil)

1E-05 2 (<1)

5E-07 12 (11)

1E-06 0.08

1E-06 1 (<1) None

None

None

PCE (groundwater)

Benzo(a)pyrene (soil), 
PCE, TCE (groundwater)

1 (1)

None

1E-05 1 (<1)

8E-07

None

None

Benzo(a)pyrene (soil)

Benzo(a)pyrene (soil)

Manganese 
(soil) e

None

None

5E-06

1 (1)5E-06

0.092E-06

Soil gas data not available; see risk results 
to left of this column.

Soil gas data not available; see risk results 
to left of this column.

Cobalt (soil)

Cobalt (soil)

1E-06 0.1 None

5

Mixed 
Industrial/ 
Regional 

Park

2E-06

6
Conservation 

Area 
(Wetland)

1E-05 0.5 None

Nod

Nod

0.09 None
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TABLE A-1:  GROUNDWATER COMPARISON CRITERIA 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte 
95th Ambient 

Value a 
99th Ambient 

Value a Other Criteria b 

Metals       
Aluminum 480 940 87 
Antimony 5.6 15 NC 
Arsenic 78 110 36 
Barium 1,200 2,300 NC 
Beryllium 1.6 3.4 NC 
Cadmium 16 82 NC 
Calcium 680,000 980,000 NC 
Chromium 22 180 NC 
Cobalt 100 250 NC 
Copper 33 200 NC 
Iron 140,000 1,100,000 NC 
Lead 10 22 NC 
Magnesium 1,500,000 3,100,000 NC 
Manganese 5,400 9,100 NA 
Mercury 0.22 0.85 NC 
Molybedenum 8.8 13 NA 
Nickel 7.5 82 8.2 
Potassium 210,000 300,000 NC 
Selenium 12 20 NC 
Silver 15 74 NC 
Sodium 7,400,000 21,500,000 NC 
Thallium NA NA NC 
Vanadium 140 300 NC 
Zinc 260 490 NC 
Petroleum Indicators        
TPH-g NA NA 5,000/443 c 
TPH-dr NA NA 5,000/640 c 
TPH-mr NA NA 5,000/640 c 
Volatile Organic Compounds (VOC) d   
cis 1,2-dichloroethene (1,2-DCE) NA NA 590 e 
trans 1,2-dichloroethene (1,2-DCE) NA NA 590 e 
Tetrachloroethene (PCE) NA NA 120 e 
Trichloroethene (TCE) NA NA 360 e 
Vinyl chloride NA NA 780 e 



TABLE A-1:  GROUNDWATER COMPARISON CRITERIA (CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 
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Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in µg/L. 

a Ambient values for groundwater from Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil 
and Groundwater, Mare Island, California  (Tetra Tech 2002a).  

b Select NAWQC were considered for metals that exceeded the 95th percentile ambient value in groundwater from Tetra 
Tech (2002a).  In those cases, the lesser of the freshwater and saltwater NAWQC aquatic life protection continuous 
concentration (4-day average) criteria for protection of aquatic resources was considered (Water Board 2011). 

c For groundwater inland of the 300 foot buffer zone for aquatic receptors, comparison criteria for TPH are ceiling values 
for gross contamination concerns based on gross contamination ceiling levels where groundwater is not a current or 
potential source of drinking water – 5,000 µg/L (Water Board 2008).  For groundwater within the 300 foot buffer zone, 
the comparison criteria are based on values protective of aquatic receptors: TPH-gr – 443 µg/L (Montgomery Watson 
1999, Water Board 2003); TPH-dr and TPH-mr – 640 µg/L (Water Board 1999). 

d The listed VOC comparison criteria used the more conservative of either the specific EPA NAWQC (Water Board 2011) 
or the Water Board ESLs (Water Board 2008).  In all cases, the Water Board ESLs were more conservative than 
NAWQCs. 

e Water Board ESL groundwater screening level based on aquatic habitat goal (Table F-1b in Water Board 2008). 
  
µg/L Micrograms per liter 
EPA U.S. Environmental Protection Agency 
ESL Ecological Screening Levels 
NA Not available 
NAWQC National Ambient Water Quality Criteria  
NC Not considered – all values detected on site were less than ambient values. 
TPH-dr Total petroleum hydrocarbon – diesel range 
TPH-g Total petroleum hydrocarbon – gasoline range 
TPH-mr Total petroleum hydrocarbon –motor oil range 
 
 
References: 
Tetra Tech EM Inc (Tetra Tech).  2002a.   "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and 

Groundwater, Mare Island, California."  April 19. 
Montgomery Watson. 1999. Development of Point of Compliance Concentrations for Gasoline in Surface Waters and Sediments of 

the Proposed Freshwater Stream, Presidio of San Francisco, California. May 4. 
State of California Regional Water Quality Control Board (Water Board).  2003.  "A Compilation of Water Quality Goals."  Prepared 

by Jon B. Marshack, D. Env.  Senior Environmental Specialist.  August. 
Water Board.  1999.  Adoption of Revised Site Cleanup Requirements – San Francisco International Airport:  California 

Environmental Protection Agency, Regional Water Quality Control Board, San Francisco Bay Area Region, Board Order 
No. 99-045. 

Water Board.  2003.  Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the 
Property Located at The Presidio of San Francisco, Board Order No. R2-2003-0080. September 17. 

Water Board.  2008.  "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater."  May. 
Water Board.  2011. Search Water Quality Goals On-Line. 

http://www.waterboards.ca.gov/water_issues/programs/water_quality_goals/search.shtml 
 



 

Appendix A, IA F1 RI Report A-3  

TABLE A-2:  SOIL COMPARISON CRITERIA FOR METALS 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte 
95th Ambient 

Value a 
99th Ambient 

Value a 
Residential  

RSL b 
Industrial 

RSL b 
Aluminum 35,000 42,000 77,000 100,000 c 
Antimony 8.5 12 31 410 
Arsenic 36 44 0.062 0.25 
Barium NA NA 15,000 100,000 c 
Beryllium 0.9 1.1 16 190 
Cadmium 5.2 5.6 1.7 7.5 
Calcium NA NA NA NA 
Chromium III 
and IV 140 160 100,000 c 100,000 c 

Cobalt NA NA 23 300 
Copper 120 150 3,100 41,000 
Iron 62,000 87,000 55,000 100,000 c 
Lead 59 59 106.6 d 345.6 d 
Magnesium NA NA NA NA 
Manganese 1,600 2,400 1,800 23,000 
Mercury 2 10 23 310 
Molybdenum NA NA 390 5,100 
Nickel 130 150 1,500 20,000 
Potassium NA NA NA NA 
Selenium NA NA 390 5,100 
Silver NA NA 390 5,100 
Sodium NA NA NA NA 
Thallium NA NA NA NA 
Tin NA NA 47,000 100,000 c 
Titanium NA NA 100,000 c 100,000 c 
Vanadium 190 220 78 1,000 
Zinc 230 270 23,000 100,000 c 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a Tetra Tech.  2002a.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, 
Mare Island, California."  April 19.  

b If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

c Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil 
contact may be violated (EPA 2010).  Thus, the ceiling limit is used as the screening criteria. 

d The lead screening values are equal to the mathematical formula DTSC CHHSL + background values.  The CHHSL 
model provides levels (80 mg/kg for residential and 320 mg/kg for industrial) that are based on the amount of lead in the 
soil that would lead to an incremental increase in blood lead level of up to 1 µg/dL.  The 95th upper confidence limit on the 
mean of the background dataset for lead in Mare Island ambient fill is 25.6 mg/kg, based on the calculations conducted by 
John Christopher (DTSC) (DTSC 2007).  The Navy has agreed to not increase the blood lead levels to more than 
background + 1 µg/dL.  Therefore, the residential screening value for lead at IA F1 is 25.6 + 80 mg/kg  mg/kg = 106.6 
mg/kg, and the industrial screening value for lead will be 25.6 + 320 mg/kg = 345.6 mg/kg. 



TABLE A-2:  SOIL COMPARISON CRITERIA FOR METALS (CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 
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Notes (Continued): 
µg/dL Microgram per deciliter 
CHHSL California Human Health Screening Level 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
mg/kg Milligram per kilogram 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PRG Preliminary remediation goal 
RSL Regional Screening Level

References: 

DTSC.  2007.  Memorandum from John Christopher to Charles Gribble and Henry Chui, Mare Island Naval Shipyard: 95% Upper 
Confidence Limits on Means of Ambient/background Concentrations of Metals in Artificial Fill.”  December 28. 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November. 
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TABLE A-3:  SOIL COMPARISON CRITERIA FOR VOLATILE ORGANIC COMPOUNDS 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential RSL a Industrial RSL a 
1,1,2-Trichloroethane 1.1 5.3 
1,2-Dichlorobenzene 1,900 9,800 
1,3-Dichlorobenzene 530 2,100 
1,4-Dichlorobenzene  2.4 12 
1,2-Dichloroethane 0.43 2.2 
1,2-Dichloroethene (total) 700 9,200 
1,2,4-Trichlorobenzene  22 99 
2-Butanone 28,000 100,000 b 
2-Hexanone 210 1,400 
4,6-Dinitro-2-methylphenol 4.9 49 
Acetone 61,000 100,000 b 
Benzene 1.1 5.4 
Bromomethane 7.3 32 
Carbon disulfide 820 3,700 
Chlorobenzene 290 1,400 
Chloroform 0.29 1.5 
Chloromethane 120 500 
cis-1,2-Dichloroethene 160 2,000 
Ethylbenzene 5.4 27 
Methylene chloride 11 53 
Styrene 6,300 36,000 
Tetrachloroethene 0.55 2.6 
Toluene 5,000 45,000 
trans-1,2-Dichloroethene 150 690 
Trichloroethene 2.8 14 
Trichlorofluoromethane 790 3,400 
Vinyl chloride 0.06 1.7 
Xylene (total) 630 2,700 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

b Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil 
contact may be violated (EPA 2010).  Thus, the ceiling limit is used as the screening criteria. 



TABLE A-3:  SOIL COMPARISON CRITERIA FOR VOLATILE ORGANIC COMPOUNDS (CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 
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Notes (Continued): 
CHHSL California Human Health Screening Level 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PRG Preliminary remediation goal 
RSL Regional Screening Level 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November.
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TABLE A-4:  SOIL COMPARISON CRITERIA FOR SEMIVOLATILE ORGANIC COMPOUNDS 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential RSL a Industrial RSL a 
1,4-Dichlorobenzene 2.4 12 
2,6-Dinitrotoluene 61 620 
2-Methylnaphthalene 310 4,100 
2-Methylphenol 3,100 31,000 
4-Methylphenol 310 3,100 
4-Nitroaniline 24 86 
Acenaphthene b 3,400 33,000 
Acenaphthylene NA NA 
Anthracene 17,000 100,000 b 
Benzo(a)anthracene 0.15 2.1 
Benzo(a)pyrene 0.015 0.21 
Benzo(b)fluoranthene 0.15 2.1 
Benzo(e)pyrene c 1,700 17,000 
Benzo(g,h,i)perylene c 1,700 17,000 
Benzo(k)fluoranthene 0.38 1.3 
bis(2-Ethylhexyl)phthalate 35 120 
Carbazole 24 86 
Chrysene 3.8 13 
Dibenz(a,h)anthracene 0.015 0.21 
Dibenzofuran 78 1,000 
di-n-Butylphthalate 6,100 62,000 
Fluoranthene 2,300 22,000 
Fluorene 2,300 22,000 
Hexachlorobenzene 0.3 1.1 
Hexachloroethane 35 120 
Indeno(1,2,3-cd)pyrene 0.15 2.1 
Isophorone 510 1,800 
Naphthalene 3.6 18 
n-Nitrosodiphenylamine (1) 99 350 
Phenanthrene b 17,000 100,000 d 
Phenol 18,000 100,000 d 
Pyrene 1,700 17,000 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

b Anthracene was used as a surrogate. 
c Pyrene was used as a surrogate. 
d Risk-based screening criteria exceeds the theoretical ceiling limit of 100,000 mg/kg, above which assumptions for soil 

contact may be violated (EPA 2010).  Thus, the ceiling limit is used as the screening criteria. 



TABLE A-4:  SOIL COMPARISON CRITERIA FOR SEMIVOLATILE ORGANIC COMPOUNDS (CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 
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Notes (Continued): 
CHHSL California Human Health Screening Level 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PRG Preliminary remediation goal 
RSL Regional Screening Level 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November. 
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TABLE A-5:  SOIL COMPARISON CRITERIA FOR PESTICIDES, PCBS, AND TPH  
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential RSL a Industrial RSL a 
Pesticides      
4,4'-DDD 2 7.2 
4,4'-DDE 1.4 5.1 
4,4'-DDT 1.7 7 
Aldrin 0.029 0.1 
alpha-BHC 0.077 0.27 
alpha-Chlordane 1.6 6.5 
Aroclor-1254 0.22 0.74 
beta-BHC 0.27 0.96 
delta-BHC b 0.077 0.27 
Dieldrin 0.03 0.11 
Endosulfan I 370 3,700 
Endosulfan II  370 3,700 
Endosulfan sulfate NA NA 
Endrin 18 180 
Endrin aldehyde NA NA 
Endrin ketone NA NA 
gamma-BHC (Lindane) 0.52 2.1 
gamma-Chlordane 1.6 6.5 
Heptachlor 0.11 0.38 
Heptachlor epoxide 0.053 0.19 
Methoxychlor 310 3,100 
Pentachlorophenol 0.89 2.7 
PCBs    
Aroclor-1248 0.22 0.74 
Aroclor-1260 0.22 0.74 
PCB-105 0.11 0.38 
PCB-118 0.11 0.38 
PCB-126 0.000034 0.00011 
PCB-156 0.11 0.38 
All other PCB congeners NA NA 

Total PCBs 0.22 0.74 



TABLE A-5:  SOIL COMPARISON CRITERIA FOR PESTICIDES, PCBS, AND TPH (CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 
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Analyte Residential RSL a Industrial RSL a 
Petroleum Indicators    
Diesel range 100 c 500 c 
Fuel Oil NA NA 

Gasoline range 100 c 500 c 
Motor oil range 500 c 2,500 c 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

b alpha-BHC was used as a surrogate. 

c State of California Regional Water Quality Control Board (Water Board).  2008.  "Screening for Environmental Concerns 
at Sites with Contaminated Soil and Groundwater."  May. 

BHC Benzene hexachloride or hexachlorocyclohexane 
CHHSL California Human Health Screening Level 
DDD Dichlorodiphenyldichloroethane 
DDE Dichlorodiphenyldichloroethene 
DDT Dichlorodiphenyltrichloroethane 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PCB Polychlorinated biphenyl 
PRG Preliminary remediation goal 
RSL Regional Screening Level 
TPH Total petroleum hydrocarbons 
TRPH Total recoverable petroleum hydrocarbons 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November. 

Water Board.  2008.  “Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater.”  San Francisco 
Bay Region.  Interim Final November 2007.  Revised May 2008.
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TABLE A-6:  SOIL COMPARISON CRITERIA FOR ORGANOTINS 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

 

Analyte Residential RSL a Industrial RSL a 

Dibutyltin 18 180 

Monobutyltin NA NA 

Tributyltin 18 180 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

CHHSL California Human Health Screening Level 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PRG Preliminary remediation goal 
RSL Regional Screening Level 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November. 
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TABLE A-7:  SOIL COMPARISON CRITERIA FOR EXPLOSIVES 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential RSL a Industrial RSL a 

1,3-Dinitrobenzene 6.1 62 

2-Nitrotoluene 2.9 13 

2,4-Dinitrotoluene 1.6 5.5 

2,4,6-Trinitrotoluene 19 79 

HMX 3,800 49,000 

Nitroglycerine 6.1 62 

Picric acid b 120 1,200 

RDX 5.5 24 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in milligrams per kilogram. 

a If a more conservative "Cal-modified 2004 EPA Region 9 PRG" (DTSC 2009) or OEHHA CHHSL exists (DTSC 2009), 
then it was used instead of the EPA RSL (EPA 2010). 

b 2,4-Dinitrophenol was used as surrogate. 

 

CHHSL California Human Health Screening Level 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetra 
NA Not available 
OEHHA Office of Environmental Health Hazard Assessment 
PRG Preliminary remediation goal 
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine 
RSL Regional Screening Level 

References: 

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk 
Assessment (HHRA) Process at Department of Defense Sites and Facilities.”  Office of Human and Ecological Risk 
(HERO).  HERO HHRA Note Number 3.  November 10. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November. 
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TABLE A-8:  SOIL GAS COMPARISON CRITERIA FOR VOLATILE ORGANIC COMPOUNDS 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential RSL a Industrial RSL a 
1,2,4-Trimethylbenzene 7.30E+03 6.20E+04 
1,3,5-Trimethylbenzene b 7.30E+03 6.20E+04 
1,3-Butadiene 8.10E+01 8.20E+02 
1,3-Dichlorobenzene c 2.10E+05 1.76E+06 
1,4-Dioxane 3.20E+02 3.20E+03 
2-Butanone 5.20E+06 4.40E+07 
2-Hexanone 3.10E+04 2.60E+05 
4-Ethyltoluene d 5.20E+06 4.40E+07 
4-Methyl-2-Pentanone 3.10E+06 2.60E+07 
Acetone 3.20E+07 2.80E+08 
Benzene 3.10E+02 3.20E+03 
Carbon Disulfide 7.30E+05 6.20E+06 
Chloroform 1.10E+02 1.06E+03 
Chloromethane 9.40E+04 7.80E+05 
Cis-1,2-Dichloroethene e 6.30E+04 5.20E+05 
Cyclohexane 6.30E+06 5.20E+07 
Ethanol f 4.20E+06 3.60E+07 
Ethylbenzene 9.70E+02 9.80E+03 
Freon 113 3.10E+07 2.60E+08 
Freon 12 2.10E+05 1.76E+06 
Heptane g 7.30E+05 6.20E+06 
Isopropyl Alcohol 7.30E+06 6.20E+07 
m,p-Xylene h 7.30E+05 6.20E+06 
Methylene Chloride 5.20E+03 5.20E+04 
o-Xylene 7.30E+05 6.20E+06 
Styrene 1.00E+06 8.80E+06 
Tetrachloroethene 4.10E+02 4.20E+03 
Tetrahydrofuran i 2.10E+04 1.76E+05 
Toluene 5.20E+06 4.40E+07 
Trans-1,2-Dichloroethene 6.30E+04 5.20E+05 
Trichloroethene 1.20E+03 1.22E+04 
Trichlorofluoromethane 7.30E+05 6.20E+06 
Vinyl Acetate 2.10E+05 1.76E+06 
Vinyl Chloride 1.60E+02 5.60E+03 
Xylene (Total) 1.00E+05 8.80E+05 
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TABLE A-8:  SOIL GAS COMPARISON CRITERIA FOR VOLATILE ORGANIC COMPOUNDS 
(CONTINUED) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes: Bold values are those used for comparison criteria at Mare Island. 
All values are in micrograms per cubic meter. 

a Soil gas screening criteria shown are US EPA (2010) residential and industrial RSLs for ambient air with applied DTSC 
(2011) default attenuation factors of 0.001 for future residential structures and 0.0005 for future industrial buildings 

b 1,2,4-Trimethylbenzene was used as a surrogate. 
c 1,2-Dichlorobenzene was used as a surrogate. 
d Toluene was used as a surrogate. 
e trans-1,2-Dichloroethene  was used as a surrogate. 
f Methanol was used as a surrogate. 
g n-Hexane was used as a surrogate. 
h m-Xylene was used as a surrogate. 
i 1,2-Epoxybutane  was used as a surrogate. 
 
DTSC California Environmental Protection Agency, Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
RSL Regional Screening Level 

References: 

DTSC.  2011.   "Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion 
Guidance)."  October.  Available on-line at: http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf. 

EPA.  2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  RSL Table Update.”  November 11. 
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ABBREVIATIONS AND ACRONYMS 

%D Percent difference 

APHA American Public Health Association 
ASTM American Society for Testing and Materials 

BTEX Benzene, toluene, ethylbenzene, and xylenes 

CCAL Continuing calibration 
CLP Contract Laboratory Program 
COC Chain of custody 
CRQL Contract-required quantitation limit 
Cr +6 Hexavalent chromium 

DI Deionized 
DPC Diphenylcarbazide 

EDXRF Energy dispersion X-ray fluorescence 
EPA U.S. Environmental Protection Agency 

FID Flame ionization detector 
FSAP Field sampling and analysis plan 

GC/ECD Gas chromatograph with electron capture detector 
GC/FID Gas chromatograph with flame ionization detector 
GC/MS Gas chromatography and mass spectrometry 
GIS Geographic information system 

HPLC High-performance liquid chromatography 

IA Investigation Area 
ICAL Initial calibration 
ID Identification 

LUFT Leaking underground fuel tank 

MCAWW “Methods for the Chemical Analysis of Water and Wastes” 
mg/kg Milligrams per kilogram 

NIST National Institute of Standards and Technology 
NOAA National Oceanic and Atmospheric Administration 
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PCB Polychlorinated biphenyl 
PID Photoionization detector 
PRC PRC Environmental Management, Inc. 

QA Quality assurance 
QAPP Quality assurance project plan 
QC Quality control 
QCSR Quality control summary report 

RI Remedial investigation 

SOG Standard operating guideline 
SVOA Semivolatile organic analysis 
SVOC Semivolatile organic compound 

TAL Target analyte list 
TDS Total dissolved solids 
Tetra Tech Tetra Tech EM Inc. 
TOC Total organic carbon 
TPH Total petroleum hydrocarbons 

U&A Uribe and Associates, Inc. 

VOA Volatile organic analysis 
VOC Volatile organic compound 
WET Waste extraction test
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B1.0  INTRODUCTION 

The analytical methodology and data management practices used during remedial investigation 
(RI) activities conducted in Investigation Area (IA) F1 at Mare Island, California, were designed 
to ensure high-quality usable data.  This appendix presents the sample handling, analysis, and 
data management procedures used during the IA F1 study.  The following sections describe the 
analytical methodology and data management practices conducted. 

B2.0  SAMPLE IDENTIFICATION SCHEMES 

The sample identification scheme for the IA F1 study was designed to be compatible with 
computerized database management systems used by the U.S. Department of the Navy (Navy) 
and the laboratory.  It also was designed such that the laboratories were not provided with any 
information that could bias their interpretation of results, which is especially important for field 
quality control (QC) samples.  The sample identification scheme assigned a unique 
identification (ID) number to each sample, which was recorded on sample labels, chain-of-
custody (COC) records, and other records documenting sampling activities, including the field 
forms and logbooks.  Additional details concerning the location, depth, and physical appearance 
of each sample were recorded in the field forms and logbooks.  The format for the nine-
character sample ID numbers is as follows: 

AAAABB### 

where 

AAAA  =  site code (letters, numbers, or both) 

BB  =  sampling method/type code 

###  =  sequential sample number (unique for each sample method/type at each 
site) 

c   =   added to multipoint composite samples collected on surfaces. 

The first four characters indicate the site; for example, “A187” corresponds to samples collected 
at the Building A187 area.  The next two characters (sample method/type code) provide a two-
letter designation representing either the method of sampling (for example, direct-push is 
denoted as “GP”) or the type of sample that was collected (for example, surface sample is 
denoted as “SS”).  The table below lists descriptions for each sample method/type code used 
during the IA F1 study. 
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Sample Method/Type Code Description Sample Method/Type Code 

Direct-push (soil or grab groundwater) GP 

Hand-auger (soil, sediment, or grab groundwater) HS or SD 

Near-surface sediment or residue SD 

Surface soil sample SS 

Vacuum excavation VE 

Monitoring well (soil or groundwater) WB 

A three-digit number that corresponds to the order in which each unique sample was collected at 
the specified site follows the sample method/type code.  For example, the fourth sample 
collected at the Building A187 area using the direct-push sampling method would be described 
as “A187GP004.”  Field QC samples (equipment blanks, source blanks, and trip blanks) were 
assigned the last sequential sample ID numbers for each combination of site code and sampling 
method/type code. 

B3.0  SAMPLE CONTAINERIZATION AND PRESERVATION 

For the IA F1 study, the following matrices were sampled:  sediment, soil, concrete, residue, and 
water.  In addition, water samples such as equipment blanks, source blanks, trip blanks, and 
field blanks, also were obtained from field QC activities.   

Sediment, soil samples, and concrete were collected in appropriate containers, including glass 
jars with Teflon-lined lids, brass or stainless steel sleeves, and acetate sleeves.  The ends of the 
sleeves were sealed at both ends with Teflon sheeting and tight-fitting plastic end caps.  

Water and residue samples and associated QC samples were collected in a variety of containers 
with the appropriate preservation.  The Phase II RI quality assurance project plan (QAPP) (PRC 
Environmental Management, Inc. [PRC] 1992), the Group II/III accelerated study QAPP 
(PRC 1997b), and the additional sampling IA F1 QAPP (Tetra Tech EM Inc. [Tetra Tech] and 
Uribe and Associates, Inc. [U&A] 2001a; Tetra Tech 2002) provide a more detailed description 
of sample containerization and preservation. 

B4.0  SAMPLE CUSTODY AND SHIPMENT 

Most sample analyses were performed at off-site Navy approved laboratories.  During 
contingency sampling rounds, some samples also were analyzed at an on-site laboratory.  A 
separate COC record was provided for each laboratory.  Standard sample custody procedures 
were used to maintain and document sample integrity during collection, transportation (if 
necessary), storage, and analysis.  The field team leader was responsible for proper sample 
documentation, which was used to track the possession and handling of individual samples from 
the time of collection to the time of receipt by the laboratory.  The quality assurance (QA) 
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managers of the off-site laboratories and the task leader of the on-site laboratory were 
responsible for the sample control systems that allowed for tracking sample possession from 
laboratory receipt to final sample disposition.  Signed COC records and airbills serve as 
evidence of custody transfers between the field personnel, courier or shipping services 
(when needed), and the laboratories.  Samples destined for the off-site laboratories were either 
shipped by Federal Express or delivered by a courier. 

Samples analyzed at the on-site laboratory were delivered directly by field personnel and 
submitted with a COC record indicating the requested analyses.  Before and during sample 
analysis, the samples were stored in a temperature-monitored refrigerator at the on-site 
laboratory.  After they were analyzed, samples were moved to a freezer at the field office for 
long-term storage.  All shipments to laboratories included a COC record indicating the requested 
analyses. 

Any samples held before shipment off site were stored in a temperature-monitored refrigerator 
at the field office.  In general, samples were stored for a maximum of 2 days; such storage did 
not result in the violation of any holding time requirements. 

Discrepancies between the COC records, sample labels, and requested analyses were resolved 
directly with the field team leader for samples to be analyzed at the on-site laboratory.  Off-site 
laboratory personnel were responsible for contacting the analytical coordinator regarding 
discrepancies in paperwork and sample preservation as well as documenting nonconformances 
and corrective action in accordance with the laboratory's QA plan.  After samples were received, 
checked, and logged by the off-site laboratory, they were maintained in a manner consistent with 
custody and security requirements specified in the laboratory's QA plan.  The Phase II RI QAPP 
(PRC 1992), the Group II/III accelerated study QAPP (PRC 1997b), and the additional sampling 
QAPP (Tetra Tech and U&A 2001a; Tetra Tech 2002) provide a more detailed description of 
sample custody and shipment procedures. 

B5.0  SAMPLE ANALYSIS 

As discussed in Sections B5.1 and B5.2, the samples collected during the IA F1 study were 
analyzed at off-site and on-site laboratories.   

B5.1  OFF-SITE LABORATORY ANALYSES 

The off-site analytical program for the IA F1 study included the analyses of soil, sediment, 
groundwater, and QC-related water samples for all sampling parameters.  Samples were 
subjected to analysis for one or more of the following groups of analytes, as specified in the 
Phase II RI QAPP (PRC 1992), Group II/III accelerated study QAPP (PRC 1997b), and the 
additional sampling QAPP (Tetra Tech and U&A 2001a; Tetra Tech 2002). 
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• Volatile organic compounds (VOC) by the Contract Laboratory Program (CLP) 
method for organic analysis (OLM03.1) (U.S. Environmental Protection Agency 
[EPA] 1994d) 

• VOCs (low-level) by modified the CLP method for organic analysis (OLM03.1) 
(EPA 1994d) 

• VOCs by SW-846 Method 8260A (EPA 1996) 

• Aromatic volatiles by SW-846 Method 8020A (EPA 1996) 

• Semivolatile organic compounds (SVOC) by the CLP method for organic analysis 
(OLM03.1) (EPA 1994d) 

• SVOCs (low-level) by the modified CLP method for organic analysis (OLM03.1) 
(EPA 1994d) 

• SVOCs by SW-846 Method 8270B (EPA 1996) 

• Pesticides and polychlorinated biphenyls (PCB) by the CLP method for organic 
analysis (OLM03.1) (EPA 1994d) 

• Pesticides by SW-846 Methods 8081 (EPA 1996) 

• PCBs by SW-846 Methods 8080A and 8082 (EPA 1996) 

• Organotins by the National Oceanic and Atmospheric Administration (NOAA) 
Status and Trends Program Method (NOAA 1993) 

• Explosives by SW-846 8330 and 8332 (EPA 1996) 

• Total petroleum hydrocarbons (TPH) as purgeables according to the State of 
California leaking underground fuel tank (LUFT) field manual (State of California 
1989) and by SW-846 Method 8015A (EPA 1996) 

• TPH as extractables according to the State of California LUFT field manual (State of 
California 1989) and by SW-846 Method 8015A (EPA 1996) 

• TPH as extractables according to the State of California LUFT field manual (State of 
California 1989) and by SW-846 Method 8015A (EPA 1996) with silica gel cleanup 
by SW-846 Method 3630A (EPA 1996)   

• Total recoverable petroleum hydrocarbons by Method 418.1 in “Methods for the 
Chemical Analysis of Water and Wastes” (MCAWW) (EPA 1983) 
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• Metals, including cyanide, by the CLP method for inorganic analysis (ILM04.0) 
(EPA 1994c) 

• Soluble metals by the California waste extraction test (WET) method (State of 
California 1990) 

• Hexavalent chromium (Cr +6) by SW-846 Method 7196A (EPA 1996) 

• Anions by MCAWW Method 300.0 (EPA 1983) 

• pH by SW-846 Methods 9040A and 9045B (EPA 1996) 

• Total dissolved solids by MCAWW Method 160.1 (EPA 1983) 

• Total Organic Carbon (TOC) by American Public Health Association (APHA) 
Method 5310B (APHA and others 1992) 

• Percent moisture by the CLP method for inorganic analysis (ILM04.0) (EPA 1994c) 

• Particle size by American Society for Testing and Materials (ASTM) Method D422 
(ASTM 1999) 

The off-site laboratories performing these analyses have been certified by the California 
Environmental Laboratory Accreditation Program and approved by the Navy.  The following 
sections discuss the analyses performed. 

B5.1.1  Volatile Organic Analysis 

Volatile organic analyses are described in the following text. 

CLP Volatile Organic Analysis 

CLP volatile organic analysis (VOA) (EPA 1994d) method OLM03.1 is a purge-and-trap gas 
chromatography and mass spectrometry (GC/MS) method used to determine the presence of 
VOCs in solid or aqueous samples.  For the IA F1 study, the standard method of CLP VOA for 
water samples was modified to use a larger sample volume of 25 milliliters to achieve lower 
reporting limits.  The mass spectra and retention times were used to conclusively identify the 
target analytes.  Modified CLP VOAs also were requested as discussed in the following 
sections. 
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Low-Level Analysis for Volatile Organic Compounds 

As specified in the Phase II RI QAPP (PRC 1992) and the Group II/III accelerated study QAPP 
(PRC 1997b), quantitation limits were lower than the adjusted CLP contract-required 
quantitation limit (CRQL) for water analyses of the following compounds:  benzene, carbon 
tetrachloride, 1,2-dichloroethane, 1,3-dichloro-propene, and vinyl chloride. 

Method 8260A Analysis for Volatile Organic Compounds 

VOA Method 8260A (EPA 1996) is a purge-and-trap GC/MS method used to determine the 
presence of VOCs in solid or aqueous samples.   

Method 8020A Analysis for Aromatic Volatiles 

EPA Method 8020A (EPA 1996) is a purge-and-trap GC method that uses a photoionization 
detector (PID) to determine the presence of aromatic VOCs in solid and aqueous samples.  The 
target analyte list (TAL) included only benzene, toluene, ethylbenzene, and xylenes (BTEX).  
This method was occasionally substituted for CLP VOA when only BTEX compounds were 
included in the TAL for a sample.  Compounds are identified by retention time and confirmation 
on a second column. 

B5.1.2  Semivolatile Organic Analysis 

Semivolatile organic analyses are described in the following text. 

CLP Semivolatile Organic Analysis 

CLP semivolatile organic analysis (SVOA) (EPA 1994d) method OLM03.1 is a GC/MS method 
used to determine the presence of SVOCs in solid or aqueous samples.  As specified in the 
Phase II RI QAPP (PRC 1992) and the Group II/III accelerated study QAPP (PRC 1997b), 
quantitation limits lower than the CLP CRQL were obtained for the following compounds:  
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and bis(2-ethylhexyl)phthalate.  
The mass spectra and retention times were used to conclusively identify the target analytes. 

Low-Level Analysis for Semivolatile Organic Compounds 

A modified CLP low-level analysis for SVOCs (EPA 1994d) is used to determine the presence 
of SVOCs in samples at lower detection limits. 
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Method 8270C Analysis for Semivolatile Organic Compounds 

SVOA Method 8270C (EPA 1996) is a GC/MS method used to determine the presence of 
SVOCs in solid or aqueous samples.  The mass spectra and retention times were used to 
conclusively identify the target analytes. 

B5.1.3  Contract Laboratory Program Pesticide and Polychlorinated Biphenyl 
Analysis 

CLP pesticide and PCB analysis (EPA 1994d) method OLM03.1 is a gas chromotograph with 
electron capture detector (GC/ECD) method used to determine the presence of specified 
organochlorine pesticides and PCBs in solid and aqueous samples.  As specified in the Phase II 
RI QAPP (PRC 1992) and the Group II/III accelerated study QAPP (PRC 1997b), quantitation 
limits lower than the CLP CRQL were obtained for the following compounds:  heptachlor 
epoxide, toxaphene, and all aroclors.  Two different columns were used to produce unique 
retention times for each pesticide.  A match of retention times on both columns for each 
component was used to identify it as a target pesticide analyte.  Because an aroclor is a complex 
mixture of chlorinated biphenyls, it produces a distinctive pattern that can be used to classify it 
as a specific aroclor.  If an aroclor pattern from the sample matched the reference standard, the 
aroclor was identified as a target PCB analyte. 

B5.1.4  Pesticide Analysis 

Pesticide analysis by SW-846 Method 8081 (EPA 1996) is a GC/ECD method used to 
determine the presence of pesticides in solid or aqueous samples.  This method occasionally was 
substituted for CLP pesticide and PCB methods when only pesticides compounds were in the 
TAL. Two different columns were used to produce unique retention times for each pesticide.  A 
match of retention times on both columns for each component was used to identify it as a target 
pesticide analyte.   

B5.1.5  Polychlorinated Biphenyl Analysis 

PCB analysis by SW-846 Method 8082 (EPA 1996) is a GC/ECD method used to determine the 
presence of PCBs in solid or aqueous samples.  This method occasionally was substituted for 
CLP pesticide and PCB methods when only PCB compounds were in the TAL.  Because an 
aroclor is a complex mixture of chlorinated biphenyls, it produces a distinctive pattern that can 
be used to classify it as a specific aroclor.  If an aroclor pattern from the sample matched the 
reference standard, the aroclor was identified as a target PCB analyte. 
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B5.1.6 Organotins Analysis 

The NOAA organotins analysis (NOAA 1993) is a gas chromotograph with flame 
photoionization detector method used to determine the presence of organometallic compounds 
in solid or aqueous samples.  For the IA F1 study, the TAL included only monobutyltin, 
dibutyltin, tributyltin, and tetrabutyltin.  Two different columns produced unique retention times 
for each compound.  A match of retention times on both columns for a component identified it 
as a target analyte. 

B5.1.7  Explosives Analysis 

Explosives analysis by SW-846 Method 8330 (EPA 1996) is a high-performance liquid 
chromatography (HPLC) method used to determine the presence of nitroaromatics and 
nitramines in solid or aqueous samples (EPA 1996).  Two different columns that produced 
unique retention times for each column were used to perform the HPLC analysis.  A match of 
retention times on both columns for a component identified it as a target analyte. 

B5.1.8  Total Petroleum Hydrocarbon as Purgeables Analysis 

The TPH as purgeables analysis by SW-846 Method 8015A (EPA 1996) is a purge-and-trap gas 
chromatograph with flame ionization detector (GC/FID) method used to determine the presence 
of purgeable hydrocarbons in solid or aqueous samples.  The analysis is conducted in 
accordance with the procedure described in Appendix D of the State of California LUFT field 
manual (State of California 1989).  Because fuel is a complex mixture of hydrocarbons, it 
produces a distinctive pattern that can be used to classify it as a specific fuel.  If a fuel pattern 
from the sample matches the reference standard, the fuel is identified as a target fuel analyte. 

Some chromatographic patterns appear to be fuels but do not match any of the reference 
chromatograms.  Each of these unknown fuel results is flagged with a “Y” qualifier and reported 
as gasoline-range organic compounds.  Some chromatograms appear to be dominated by one or 
more single peaks that do not correspond to a fuel pattern or petroleum compound.  Each of 
these unidentified peak results is flagged with a “Z” qualifier and reported in the gasoline range.  
Because the sample results are not considered petroleum, the “Z” qualified data are not reported 
in detected or statistical data tables; however, they are reported in the full data tables of all 
laboratory analyses. 

To provide a more detailed identification of particular petroleum products, the system was 
changed in 2000 to include the following qualifiers:  “G,” indicating a pattern resembling 
gasoline, “L,” indicating a pattern in the lighter hydrocarbon end of the analyte’s range, and 
“H,” indicating a pattern in the heavier hydrocarbon end of the analyte’s range.  When a single 
peak or peaks were detected that did not resemble typical fuel patterns, the data were qualified 
as “Z,” indicating that the results did not represent a typical fuel.   
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B5.1.9  Total Petroleum Hydrocarbons as Extractables Analysis 

The TPH as extractables analysis by SW-846 Method 8015A (EPA 1996) is a GC/FID method 
used to determine the presence of extractable fuels in solid or aqueous samples.  The method 
follows the procedure described in Appendix D of the State of California LUFT field manual 
(State of California 1989).  Because fuel is a complex mixture of hydrocarbons, it produces a 
distinctive pattern that can be used to easily classify it as a specific fuel.  If a fuel pattern from 
the sample matched the reference standard, the fuel was identified as a target fuel analyte. 

Some chromatograms appear to be fuels but do not match any of the reference chromatograms 
for diesel or motor oil.  Each of these unknown fuel results is flagged with a “Y” qualifier and 
reported as diesel-range or motor oil-range organic compounds, depending on the closest pattern 
match.  Some chromatograms appear to be dominated by one or more single peaks that do not 
correspond to a fuel pattern or petroleum compound.  Each of these unidentified peak results is 
flagged with a “Z” qualifier and reported in the diesel or motor oil range.  Because the sample 
results are not considered petroleum, the “Z” qualified data are not reported in detected or 
statistical data tables; however, they are reported in the full data tables. 

To provide a more detailed identification of particular petroleum products, the system was 
changed in 2000 to include the following qualifiers:   “D,” indicating a pattern resembling 
diesel, “M,” indicating a pattern resembling motor oil, “L,” indicating a pattern in the lighter 
hydrocarbon end of the analyte’s range, and “H,” indicating a pattern in the heavier hydrocarbon 
end of the analyte’s range.  When a single peak or patterns were detected that did not resemble 
typical fuel patterns, the data were qualified as “Z,” indicating that the results did not represent a 
typical fuel.   

Method 3630A Silica Gel Clean Up 

To reduce potential detection of naturally occurring hydrocarbons, silica gel cleanup by EPA 
Method 3630A (EPA 1996) was performed on some TPH as extractables sample extracts before 
analysis. 

B5.1.10  Total Recoverable Petroleum Hydrocarbon Analysis 

MCAWW method 418.1 (EPA 1983) is an infrared analysis used to determine the presence of 
total recoverable petroleum hydrocarbon in solid and aqueous samples.  This method measures 
mineral or petroleum oils. 

B5.1.11  Contract Laboratory Program Metals Including Cyanide Analysis 

CLP metals analysis by method ILM04.0 (EPA 1994c) uses a variety of inorganic 
instrumentation to determine the presence of selected metals in solid or aqueous samples.  As 
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specified in the Phase II RI QAPP (PRC 1992) and the Group II/III accelerated study QAPP 
(PRC 1997b), detection limits lower than the CLP contract-required detection limit were 
obtained the following compounds:  aluminum, antimony, beryllium, copper, nickel, silver, and 
thallium.  Molybdenum, based on SW-846 Method 6010A (EPA 1996), was added to the CLP 
TAL. 

Analyses are performed for the following specific metals: 

• CLP mercury analysis 

− Cold vapor atomic absorption, in which absorbance is measured at a specific 
wavelength on an atomic absorption spectrophotometer as a function of 
mercury concentration 

• CLP cyanide analysis 

− Colorimetric method, in which absorbance is measured on a colorimeter as a 
function of cyanide concentration 

• CLP analysis for other metals 

− Inductively coupled plasma atomic emission spectroscopy, in which intensity 
is measured at a specific line-emission spectrum as a function of the 
concentration of the metal for which analysis is being performed 

B5.1.12  Waste Extraction Test for Contract Laboratory Program Metals 

The WET method is a leaching procedure used to determine the aqueous mobility of metals in 
solid samples (State of California 1990).  For the IA F1 study, the leaching solution used was a 
citric acid buffer solution.  The resulting leachate was then analyzed for CLP metals, as 
discussed in Section B5.1.11. 

B5.1.13  Hexavalent Chromium Analysis 

Analysis for Cr+6 in soil is problematic.  An alkaline digestion, EPA method 3060 (EPA 1996), 
followed by a colorimetric diphenylcarbazide (DPC) analysis, EPA method 7196A (EPA 1996), 
historically has been performed for this analysis.  EPA addressed the use of the alkaline 
digestion in its study titled, “Determination of Stable Valence States of Chromium in Aqueous 
and Solid Waste Matrices—Experimental Verification of Chemical Behavior,” which was 
performed at Battelle Columbus Laboratories (National Institute of Standards and Technology 
[NIST] 1986).  The EPA study stated the following: 
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Studies of selected digestion methods for the analyses of insoluble chromates 
revealed that the alkaline digestion generally provided satisfactory recoveries of 
Cr+6.  Although Cr+6 spikes were stable in alkaline digests of most of the 
environmental samples studied, trivalent chromium (Cr+3) spikes were found to 
be partially oxidized in the alkaline digests, resulting in positive errors by as 
much as 100 percent in Cr+6 measurements.  Many of the environmental samples 
became turbid or colored during the alkaline digestion, which affected the DPC 
colorimetric measurement of Cr+6.  To overcome this problem, additional 
filtration and dilution was required.  Such manipulations required measurements 
to be performed in a lower absorbance region, resulting in increased imprecision. 

According to the method, the color changes have been attributed to molybdenum, vanadium, 
mercury, and iron (EPA 1996).  Vanadium and iron are detected routinely in soils at Mare 
Island.  Because absorbance is measured on a colorimeter as a function of Cr+6 concentration, 
the initial sample extract color can interfere with the desired colorimetric change and affect the 
accuracy of the Cr+6 results.  Efforts to minimize the effects by dilution can detract from the 
level of accuracy. 

Because of the problems associated with the alkaline digestion, specifically the high probability 
of false positives and inaccuracy caused by turbidity and colored extracts, the Navy chose to 
modify the method of soil digestion.  Soil samples were prepared by using the distilled water 
extraction procedure described in Chapter 10, Section 2.3.2 of “Methods for Soil Analysis, Part 
2, Chemical and Microbiological Properties” (Page and others 1986).  The difference between 
the two extraction methods is the extraction solvent.  In the original EPA method, an alkaline 
water solution is used; in this method, neutral deionized (DI) water is used.   

B5.1.14  Anion Analysis 

MCAWW method 300.0 (EPA 1983) is an ion chromatography method used to determine 
nitrate, nitrite, orthophosphate, chloride, and sulfate in solid and aqueous samples.  Each anion 
has a specific retention time.  Anions are separated and identified according to each retention 
time.   

B5.1.15  pH Analysis 

Analysis for pH by SW-846 Methods 9040 and 9045A (EPA 1996) can be conducted on solid 
and aqueous samples.  The measurement is read in the laboratory directly from a pH meter. 

B5.1.16  Total Dissolved Solids Analysis 

MCAWW method 160.1 (EPA 1983) is a gravimetric method used to determine the level of 
total dissolved solids (TDS) in aqueous samples.  An aliquot of the water sample is placed in an 
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evaporating dish and dried.  The dry residue that remains in the evaporating dish is measured as 
the TDS. 

B5.1.17  Total Organic Carbon Analysis  

TOC analysis by Standard Method 5310B (APHA and others 1992) for solid and aqueous 
samples measures TOC as the difference between the total carbon and the inorganic carbon in 
the sample. 

B5.1.18  Percent Moisture Analysis 

Percent moisture of solid samples is determined using the method described in the CLP 
inorganic statement of work, ILM04.0 (EPA 1994c).  The solid sample is weighed while wet, 
dried, and weighed again.  The resulting percent moisture is calculated based on the difference 
in the weights. 

B5.1.19  Particle Size Analysis 

Particle size analysis by ASTM method D-422 (ASTM 1999) is a geotechnical method used for 
solid samples.  This method covers the quantitative determination of the distribution of size of 
particles in soils.  The distribution of particles larger than 75 micrometers is determined by 
sieving, and the distribution of particles smaller than 75 micrometers is determined by using the 
sedimentation process, which includes using a hydrometer to secure the necessary data. 

B5.2  ON-SITE LABORATORY ANALYSIS 

The on-site analytical program for IA F1 included the analysis of a limited number of soil 
samples for one or more of the following groups of analytes:  TPH as purgeables; TPH as 
extractables; BTEX; PCBs; and metals.   

B5.2.1  Aromatic Volatile Organic Compounds and Total Petroleum Hydrocarbons 
as Purgeables Analysis 

BTEX and TPH as purgeables analyses were performed at the on-site laboratory using 
purge-and-trap sample preparation by the method described in PRC on-site laboratory standard 
operating guidelines (SOG) (PRC 1994) in combination with a modified version of EPA 
methods 8020A and 8015A, respectively (EPA 1996).  Modifications included the use of only a 
medium-level sample preparation (indirect analysis of the sample through a methanol sample 
extract) and analysis for a shorter list of method 8020A analytes (BTEX only).  Medium-level 
sample preparation was used to help compensate for the poor purgeability of silty clay, a 
primary soil type at Mare Island.  Direct purge analysis of silty clay would effectively purge only 
surficial VOCs at ambient temperatures.  Because methanol breaks down the silty clay into fine 
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particulates, it can extract more of the VOCs in a sample.  Direct-purge analysis of the methanol 
extract effectively purges VOCs contained in the extract and provides a more accurate 
measurement of VOCs in the original sample.  

The sample chromatogram’s peak patterns were compared to the peak patterns of BTEX and 
gasoline standards to identify target analytes.  BTEX compounds were identified on a PID 
selectively sensitive to aromatic compounds.  Gasoline was identified on a flame ionization 
detector (FID) by comparing the sample peak pattern with a gasoline standard’s peak patterns.  
Variations between the sample peak pattern and the standard peak pattern were not used as a 
basis for dismissing the presence of gasoline.  The differences in patterns could be attributed to 
variations either in the type of gasoline or the effect of weathering on gasoline.  If a peak pattern 
or individual peak was observed that could not be identified through comparison with standard 
patterns, results were reported as unknown.  Unknown results were qualified with a “Y” 
qualifier if the unknown pattern resembled a fuel pattern or with a “Z” qualifier if the unknown 
pattern did not resemble a fuel pattern.   

B5.2.2  Total Petroleum Hydrocarbons as Extractables Analysis 

TPH as extractables analysis was performed at the on-site laboratory using the method described 
in PRC on-site laboratory SOGs (PRC 1994) in combination with a modified version of EPA 
method 8015A (EPA 1996).  Modifications included the use of an acetone to hexane extraction.  
The FID used for TPH as extractables analysis is a broad-spectrum detector that can detect many 
organic compounds, all of which may interfere with the analysis of TPH as extractables.  No 
sample cleanup methods were available to remove these interfering compounds from the 
samples with the modified extraction method used at the on-site laboratory; therefore, the results 
may be biased high.  During analysis, therefore, sample extracts were diluted to fall within the 
calibration range. 

The sample chromatogram’s peak patterns were compared to the peak patterns of motor oil and 
diesel standards to identify target compounds.  Variations between the sample peak pattern and 
the standard peak pattern were not used as a basis for dismissing the presence of motor oil or 
diesel.  The differences in patterns could be attributed to variations either in the type of motor 
oil and diesel or the effect of weathering on diesel.  If a peak pattern or individual peak observed 
could not be identified through comparison with a standard pattern, results were reported as 
unknown.  Unknown results were qualified with a “Y” qualifier if the unknown pattern 
resembled a fuel pattern or with a “Z” qualifier if the unknown peak or peaks did not resemble a 
fuel pattern.  

B5.2.3  Polychlorinated Biphenyl Analysis 

PCB analysis was performed at the on-site laboratory by the method described in PRC on-site 
laboratory SOGs (PRC 1994) in combination with a modified version of EPA method 8080A 
(EPA 1996).  The modifications included use of a two-step microextraction for sample 
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preparation and initial calibration for only Aroclor 1260.  The two-step microextraction used for 
sample preparation was used to help compensate for the poor extractability of Bay Mud, a 
primary soil type at Mare Island.  Direct solvent extraction of Bay Mud would effectively extract 
only surficial PCBs.  Because the acetone breaks the Bay Mud down into fine particulate (first 
step), the hexane can subsequently extract any PCBs contained in the acetone/water mixture 
(second step).  Direct analysis of the hexane extract effectively provides a more accurate 
measurement of PCBs in the original sample.  Since historical site data indicated that Aroclor 
1260 was the primary PCB detected at Mare Island, the instrument was initially calibrated for 
only Aroclor 1260.  If analysis indicated that another aroclor was present in the sample, the 
instrument was calibrated for the identified aroclor.  Under this new aroclor calibration, the 
identified sample was reanalyzed, and the associated results were reported. 

Target analytes were identified by comparing the sample chromatogram’s peak patterns to each 
of the specific peak patterns of the different aroclors.  Specific aroclor results were reported 
when they were conclusively identified with the individual aroclor standard’s peak patterns.  
Variations caused by identified interferences or weathering would not be grounds for dismissing 
the presence of an aroclor.   

B5.2.4  Metals Analysis 

Analysis for metals was performed at the on-site laboratory by the method described in PRC 
on-site laboratory SOGs (PRC 1994) using energy dispersion X-ray fluorescence (EDXRF) 
methodology.  The analysis of environmental samples using EDXRF is an innovative 
application of a proven technology.  Because this is a new application, EPA has not established 
a protocol to standardize operating conditions of the instrument or set criteria for meeting 
QA/QC requirements.  In the absence of an EPA-approved method, Tetra Tech followed the 
manufacturer’s recommendations for preparing samples, calibrating the instrument, determining 
detection limits, identifying analytes, and quantifying analytes (PRC 1992, 1997b). 

Preparation of Samples 

Soil sample moisture and particulate size can adversely affect proper EDXRF identification and 
quantification of target analytes.  As recommended by the manufacturer, therefore, all soil 
samples were dried at 100 °C for 24 hours plus or minus 6 hours in an oven and then ground to 
a fine powder using a mortar and pestle. 

Calibration 

As recommended by the manufacturer, EDXRF calibration consisted of a three-standard initial 
calibration (ICAL) and a daily continuing calibration (CCAL).  NIST standard reference 
materials were used for calibration (NIST 1986).  The ICAL was performed before sample 
analysis to establish analyte elemental patterns and the average response factor for each analyte.  
The CCAL was performed daily before sample analysis to establish the reproducibility of the 
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analytical system.  The percent difference (%D) was used to measure the reproducibility of the 
analytical system and was required to meet the criteria established by the manufacturer before 
sample analysis began.  The %D criteria were as follows (PRC 1997b): 

• Plus or minus 20 percent or less for elements having certified values greater than 
10 times the reporting limit (10 milligrams per kilogram [mg/kg]) 

• Plus or minus 50 percent or less for elements having certified values less than or 
equal to 10 times the reporting limit (10 mg/kg) 

Determination of Detection Limits 

As stated by the manufacturer, the EDXRF achieves a consistent static detection limit for most 
metals of 10 mg/kg.  For routine EDXRF sample analysis, detection limits were set at this static 
level.  Because of matrix interferences and other problems encountered in some samples, the 
analyte background error indicated that the detection limit should be raised.  EDXRF software 
calculated background error for each sample analyte result.  If 3 times the background error 
exceeded 10 mg/kg, 3 times the background error was used for that sample analyte’s reported 
detection limit. 

In general, the average on-site laboratory metals detection limits were 2 to 10 times the average 
detection limits achieved by the off-site laboratory.  These differences are not considered 
significant because the minimum reporting limit achieved at the on-site laboratory met reporting 
limit goals established for metals in the Phase II RI QAPP (PRC 1992) and the Group II/III 
accelerated study QAPP (PRC 1997b).   

Analyte Identification 

As recommended by the manufacturer, a computer program compared the sample spectra’s peak 
patterns to a library of elemental spectra to identify target analytes.  Specific target analytes were 
reported when they were conclusively identified with the library and when the computer 
program had accounted for variations caused by background interferences or overlapping 
elemental spectra. 

Data Usability 

Arsenic and mercury were analyzed in the off-site laboratory.  The EDXRF sample preparation 
may vaporize mercury and cause low bias.  In addition, during routine sample analysis, it 
became apparent that the complex spectra associated with lead interfered with the proper 
identification of arsenic.  The presence of arsenic often was obscured by the presence of lead, 
thereby causing numerous false negative errors; in these cases, arsenic was identified during the 
off-site laboratory metals analysis but not during the on-site laboratory metals analysis.  Because 
the lead pattern was complex, peaks in the lead spectra that did not overlap the arsenic peak 
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were used for lead identification.  Unfortunately, arsenic is a simple, single peak that can be 
completely overlapped by a prominent lead peak; the computer program was unable to resolve 
this problem.  The same problem was encountered with the standards.  To ensure that these data 
did not lead to any erroneous decisions, arsenic and mercury analyses were conducted by EPA 
methods at the off-site laboratory. 

Analyte Quantification 

As recommended by the manufacturer, analytes were quantified by measuring the response of 
one or more spectral peaks after the computer program had accounted for variations caused by 
background interferences or overlapping elemental spectra.  Analyte concentrations were 
calculated by using the average response factor from the associated ICAL. 

B6.0  INTERNAL QUALITY CONTROL REVIEW 

The main functions of any sampling and analysis program are to obtain accurate, representative 
environmental samples and to provide valid analytical data.  A program to evaluate field and 
laboratory data was developed to achieve these goals.  The quality of the field data was 
determined partly by using field QC samples collected on a regularly scheduled basis.  
Laboratory QC samples also were analyzed in accordance with the referenced analytical 
methods to ensure that the laboratory procedures and analyses were performed properly.  The 
following sections discuss the field and laboratory QC samples.  Appendix C contains an 
evaluation of the field and laboratory QC sample results. 

B6.1  FIELD QUALITY CONTROL SAMPLES 

Field QC samples were collected for laboratory analysis to check sampling and analytical 
precision, accuracy, and representativeness.  The following sections describe the field QC 
samples for the IA F1 study, which include equipment rinsate samples, source blank samples, 
trip blank samples, and field duplicate samples. 

B6.1.1  Equipment Rinsate Samples 

Equipment rinsate samples consist of laboratory-grade DI water after it has been poured over or 
through a sampling device that has been through a standard decontamination process.  This DI 
water was supplied by the laboratory and collected in the appropriate laboratory-supplied 
bottles.  Volatile-free DI water was used when filling 40-milliliter (mL) VOA vials.  Equipment 
rinsate samples were collected once a week at a minimum for each type of sampling task being 
conducted. 
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B6.1.2  Source Blanks 

The source blank is collected from the source of water used in the final decontamination step for 
sample collection devices.  Although various steps may be used in decontamination, including 
rinsing with a water miscible solvent, such as methanol, and steam cleaning with tap water, 
most decontamination procedures end with a final rinse of distilled, analyte-free water; this 
water is used for the source blank.  The same analyses conducted on the samples are conducted 
on the source blank.  Source blanks were collected for each new lot number of the distilled, 
analyte-free water used for decontamination. 

B6.1.3  Trip Blanks 

The trip blank is prepared at the off-site laboratory, shipped with the sample containers to the 
field, stored with field samples, and returned to the laboratory with water samples being 
analyzed for VOCs.  The validity (in this case, accuracy and representativeness) of detected, 
low-level VOCs in associated environmental samples can be assessed based on the analytical 
results of the trip blank.  A trip blank accompanied each cooler containing water samples for 
VOC analysis.  Trip blanks were analyzed only for VOCs because these compounds have the 
greatest potential for cross contamination. 

B6.1.4  Field Duplicates 

A field duplicate comprises two fractions for each analysis collected from the same sampling 
location.  The validity (in this case, precision) of the sampling procedures can be assessed based 
on the relative reproducibility of the analytical results for the water sample duplicates.  Although 
field duplicate soil or sediment samples sometimes were collected, they were not used directly 
to assess sampling precision because of these types of samples are inherently heterogeneous. 

B6.2  LABORATORY QUALITY CONTROL SAMPLES 

In addition to the QC samples collected in the field, laboratory QC samples were analyzed to 
ensure analytical precision, accuracy, and representativeness.  Laboratory QC samples were 
analyzed at the frequency specified in the referenced analytical methods the Phase II RI QAPP 
(PRC 1992) and the Group II/III accelerated study QAPP (PRC 1997b).  The following sections 
discuss laboratory duplicates, laboratory blanks, blank spikes, and matrix spikes. 

B6.2.1  Laboratory Duplicates 

A second fraction from an environmental sample container is used for laboratory duplicate 
analysis.  This second fraction is prepared and analyzed in addition to the first fraction or 
original samples.  In general, laboratory duplicate analysis is performed only for inorganic 
parameters.  The original and duplicate results can be compared to assess the consistency (or 



 

Appendix B, IA F1 RI Report B-18  

precision) of the overall analytical system.  Laboratory duplicate analysis was performed on a 5 
to 10 percent basis, depending on the specific analytical method. 

B6.2.2  Laboratory Blanks 

Laboratory blanks consist of method (or preparation) blanks and calibration blanks.  The method 
blank consists of appropriate laboratory water (organic-free or DI water) carried through all 
steps of sample preparation and extraction, extract cleanup (if necessary), and analysis.  The 
calibration blank is appropriate laboratory water (organic-free water or DI water), analyzed 
periodically as part of the standard instrument calibration or calibration blank verification.  
These laboratory blanks helps to assess the validity of detected, low-level compounds in 
associated environmental samples.  Where required, method blanks were performed on a 5 
percent basis, and calibration blanks were performed on a daily to 10 percent basis, depending 
on the specific analytical method. 

B6.2.3  Blank Spikes 

The blank spike or laboratory control sample consists of appropriate laboratory water (organic-
free or DI water) that has been “spiked” with a selected group of target analytes associated with 
a particular analysis.  The blank spike is carried through all steps of sample preparation and 
extraction, extract cleanup (if necessary), and analysis.  Evaluating the recovery of the spiked 
target analytes can help to assess the accuracy and representativeness of the overall analytical 
system.  Where required, blank spikes were performed on a 5 percent basis. 

B6.2.4  Matrix Spikes 

The matrix spike is a portion of an environmental sample spiked with a selected group of target 
analytes associated with a particular analysis.  For organic parameters, the matrix spike is 
performed in duplicate (matrix spike and matrix spike duplicate).  The matrix spike is carried 
through all steps of sample preparation and extraction, extract cleanup (if necessary), and 
analysis.  Evaluating the recovery of the spiked target analytes can help to assess the accuracy 
and representativeness of the results for a particular environmental sample and is an evaluation 
of the specific matrix interferences associated with that particular sample.  Matrix spikes (and 
for organic parameters, matrix spike duplicates) are performed on 5 percent of the samples. 

B7.0  DATA MANAGEMENT 

For the field and laboratory data, management activities for data reduction, handling, and 
reporting steps must be defined and implemented to provide an accurate and controlled means of 
summarizing information to support future cleanup or risk management decisions.  This section 
describes the procedures used for field and laboratory data management activities.  Additional 
information about the data management program is contained in the Phase II RI QAPP 
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(PRC 1992), the Group II/III accelerated study QAPP (PRC 1997b), the additional sampling 
QAPP (Tetra Tech and U&A 2001a; Tetra Tech 2002), and the data management plan for the IA 
F1 study (PRC 1997a).  Field and laboratory data are maintained in a relational database 
(Oracle) that serves as a platform for the geographic information system (GIS). 

The GIS software acts as an interface and control program between two types of data:  spatial 
data and attribute data.  Spatial data consist of the locations of objects and the topological 
relationships between them such as the locations of buildings, borings, roads, and wildlife 
habitats.  For Mare Island, the spatial data are stored on a GIS basemap; the Mare Island GIS 
basemap coordinates are referenced to the California State Plane, Zone 3, and are based on U.S. 
Coast and Geodetic Survey Stations and the North American Datum 1927 projection system.  
Attribute data include the information associated with the object such as soil type or chemical 
concentration.  The GIS is designed to store, retrieve, analyze, and display data.  For the IA F1 
study, the GIS is used to generate sampling location maps, potentiometric surface maps, isopleth 
maps, and subsurface cross sections. 

B7.1  FIELD DATA MANAGEMENT 

Typical field measurements collected and recorded at individual sampling locations for the 
IA F1 study included depth, PID readings, and survey data.  The numerical measurements and 
units were recorded as follows: 

• Depth 

− Reported to 0.5 foot 

• PID readings 

− Reported to 0.1 part per million 

• Survey data 

− Elevations surveyed to 0.01 foot 

− Horizontal coordinates surveyed to 1 foot 

In addition to actual field measurements, a significant amount of other information, such as 
lithologic descriptions, was stored in various tables within the main database. 

Field personnel recorded the field measurements and survey information in the appropriate 
forms and logbooks.  Field personnel were responsible for the following sampling and 
documentation procedures described in the Phase II RI field sampling and analysis plan (FSAP) 
(PRC 1993), the Group II/III accelerated study FSAP (PRC 1997c), the additional sampling 
FSAP (Tetra Tech and U&A 2001b), Phase II RI QAPP (PRC 1992), Group II/III accelerated 
study QAPP (PRC 1997b), and the additional sampling plan QAPP (Tetra Tech and U&A 
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2001a; Tetra Tech 2002).  The field task leader was responsible for reviewing field forms and 
logbooks for accuracy and completeness.  Completed field forms and copies of completed 
logbook pages were forwarded regularly to the data control officer.  The data control officer was 
responsible for maintaining the original or copy of the form or logbook and overseeing the data 
entry and review processes.  The measurements and information were entered into the database 
manually.  Each entry was reviewed to verify its accuracy and completeness and to identify 
inconsistencies or anomalous values.  Field personnel who collected the data or senior project 
personnel reviewed the printouts from the main database.  Any problems discovered were 
resolved immediately by seeking clarification from the field task leader. 

The field data were summarized by graphical presentations of borehole locations and lithologic 
logs showing sampling intervals.  All these figures were generated directly from the main 
database by using the GIS. 

B7.2  LABORATORY DATA MANAGEMENT 

Off-site and on-site laboratory data were subject to a four-part management system consisting of 
sample tracking, data review and storage, database review, and reporting of the laboratory data.  
The following sections describe the specific procedures used. 

B7.2.1  Sample Tracking 

COC information for all samples was entered into SamTrack, a sample tracking software 
application developed by Tetra Tech.  This software provided a task management tool used to 
ensure that all sample results were received from the off-site and on-site laboratories, validated, 
and appropriately stored. 

B7.2.2  Data Review and Storage 

The following sections discuss the methods of data review and storage for the on-site and off-
site laboratory data. 

Review and Storage of On-site Laboratory Data 

At the on-site laboratory, personnel evaluated analytical data for accuracy, completeness, and 
compliance with the analytical method protocols in the Phase II RI QAPP (PRC 1992), 
Group II/III accelerated study QAPP (PRC 1997b), and additional sampling QAPP (Tetra Tech 
and U&A 2001a; Tetra Tech 2002).  The reviewed data were transmitted in hard-copy and 
electronic form to Tetra Tech.  The hard-copy data were filed, and the electronic data were 
stored in the main chemical database. 
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Review and Storage of Off-site Laboratory Data 

At the off-site laboratory, personnel evaluated analytical data for accuracy, completeness, and 
compliance with the analytical methods specified in the Phase II RI QAPP (PRC 1992), Group 
II/III accelerated study QAPP (PRC 1997b), and the additional sampling QAPP (Tetra Tech and 
U&A 2001a; Tetra Tech 2002).  Senior personnel reviewed the final report, which consisted of 
sample results, associated QA/QC summary sheets, and raw data, for accuracy and 
completeness.  The report also included a case narrative that described any laboratory problems 
concerning the samples.  The reviewed data were transmitted in both hard-copy and electronic 
form to Tetra Tech.  The hard-copy data were filed, and the electronic data were stored in the 
main chemical database. 

B7.2.3  Database Review 

Printouts from the main chemical database were reviewed to verify the accuracy and 
completeness of the electronic data submitted by the off-site and on-site laboratories.  Any 
problems discovered were resolved immediately by seeking clarification from the off-site 
laboratory.  After all errors in the laboratory’s original electronic data were resolved and all 
validation information was added, these changes and additions were reviewed again to ensure 
accuracy and completeness.  The validation information and procedures are discussed in 
Section B8.0 and in the quality control summary report (QCSR) (Appendix C) of this report. 

B7.2.4  Reporting 

The laboratory data were summarized by (1) graphical presentation of the vertical and lateral 
extent of significant constituents, (2) tabular presentation of all chemical data and all detected 
chemical data, and (3) tabular presentation of statistical information about the chemical data 
such as frequency of detection and average detected value.  The GIS was used to generate 
figures and tables directly from the main database. 

B8.0  DATA VALIDATION 

Data validation is the systematic process of reviewing and qualifying chemical data against set 
criteria to determine whether the data are adequate for their intended use.  The data are reviewed 
and evaluated for precision, accuracy, representativeness, completeness, and comparability.  The 
laboratory analytical data generated for the IA F1 study were validated in accordance 
with procedures outlined in the CLP national functional guidelines for organic and inorganic 
data review (EPA 1994a, 1994b), the Phase II RI QAPP (PRC 1992), the Group II/III 
accelerated study QAPP (PRC 1997b), and the additional sampling QAPP (Tetra Tech and 
U&A 2001a; Tetra Tech 2002).  A detailed discussion of the data validation conducted for the 
IA F1 study is presented in the QCSR (Appendix C) of this report. 
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One hundred percent of the data were subject to a cursory review, and 10 percent of the data 
were fully validated.  Data review and data validation both were performed in accordance with 
EPA guidelines (EPA 1994a, 1994b).  Data designated as estimated (“J” qualified) were 
considered suitable for risk assessment, but data designated as rejected (“R” qualified) were not 
used.  Common laboratory contaminants were included in the assessment if concentrations 
exceeded 10 times the blank concentration of that contaminant; other laboratory potential 
contaminants were included if the concentrations exceeded 5 times the blank concentration of 
that contaminant.  When common laboratory contaminants were not detected in a blank but 
were detected in an environmental sample at concentrations less than 5 times the CRQL, the 
sample result was qualified as nondetected. 

 

Although EPA guidelines are established for the validation of CLP analyses (EPA 1994a, 
1994b), EPA has not established specific guidelines for non-CLP analyses.  To validate these 
parameters, Tetra Tech (PRC 1996; Tetra Tech 2001) has developed a method of data review for 
non-CLP analyses based on accepted EPA guidance for CLP analyses.  EPA recommends that 
many situations be individually evaluated on the basis of professional judgment.  This 
recommendation might result in inconsistencies in data review processes.  To avoid these 
inconsistencies, Tetra Tech also has provided internal guidance in these areas of technical 
judgment. 

An independent, third-party subcontractor performed most of the validation, and a Tetra Tech 
chemist reviewed all data validation reports for completeness, accuracy, and adherence to the 
Tetra Tech’s guidelines (PRC 1996; Tetra Tech 2001) for non-CLP analyses and the project-
specific guidance on technical judgment.  After the data validation reports were reviewed, the 
validation information was added to the main chemical database as described in Section B7.2. 
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C1.0  INTRODUCTION 

This data quality control (QC) summary report (QCSR) presents results of the chemical QC data 
gathered during the investigation at Investigation Area (IA) F1, at Mare Island, in Vallejo, 
California, from January 1992 through August 2003.  This appendix consists of the following 
seven sections, which follow this introduction:   

 Section C2.0 provides an overview of the data validation process.   

 Sections C3.0 and C4.0 present the data validation methodology and the validated 
results for cursory and full review.   

 Section C5.0 summarizes the precision, accuracy, representativeness, completeness, 
and comparability (PARCC) evaluation. 

 Section C6.0 presents conclusions regarding the overall evaluation of the chemical 
data.   

 Section C7.0 lists the documents used to prepare this appendix 

Tables that provide supplementary information to this appendix are presented after Section 7.0. 

C2.0  VALIDATION METHODOLOGY 

Data validation is a systematic process for reviewing and qualifying data against a set of criteria 
to determine whether they are adequate for their intended use.  Reviewing and evaluating all 
analytical data for their PARCC parameters verifies adequacy.  The laboratory analytical data 
were validated according to procedures outlined in the following documents: 

 U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP) 
national functional guidelines for organic and inorganic data review (EPA 1994a, 
1994b) 

 Data validation statements of work (PRC Environmental Management, Inc.  
[PRC] 1996; Tetra Tech EM Inc. [Tetra Tech] 2001) 

 Phase II remedial investigation (RI) field sampling and analysis plan (PRC 1993) 

 Final Group II and Group III accelerated study quality assurance project plan (QAPP) 
(PRC 1997) 

 Final additional sampling QAPP for IA F1 (Tetra Tech and Uribe and Associates, Inc. 
[U&A] 2001) 

 Draft final additional sampling and analysis plan (SAP) for IA F1 (Tetra Tech 2002) 

 Analytical methods associated with the analyses used 
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Data validation occurred in two stages:  (1) a cursory review of the analytical reports and the 
quality assurance (QA) and (QC) information was conducted on 100 percent of the chemical 
data, and (2) a full review of the analytical reports, the QA and QC information, and the 
associated raw data was conducted on 10 percent of the chemical data.  The cursory review 
evaluated the effect of the most critical QA and QC information, such as holding times, 
calibration requirements, and spiking accuracy, on the data.  The full review evaluated additional 
QA and QC criteria and used the raw data to check calculations and analyte identifications.  At 
each stage of validation, qualifiers were assigned to the results in the electronic database in 
accordance with EPA guidelines (EPA 1994a, 1994b), the QAPPs and SAP (PRC 1997; Tetra 
Tech and U&A 2001; Tetra Tech 2002), and associated analytical methods. 

The overall objective of data validation was to determine whether the quality of the chemical 
data set was adequate for its intended purpose, as defined by the PARCC parameters in EPA 
guidance (EPA 1997).  The following tasks were completed to assess PARCC parameters:  

 Review precision and accuracy of laboratory QC data 

 Review precision and accuracy of field QC data 

 Review the overall analytical process, including holding times, calibrations, 
analytical or matrix performance, and analyte identification and quantitation 

 Assign qualifiers to data affected when QA and QC criteria were not achieved 

 Review and summarize implications of the frequency and severity of qualifiers in the 
validated data 

This report includes 1,550 samples collected and analyzed during the IA F1 RI between January 
1992 and August 2003.  The samples consisted of the following matrices:  soil (1,152), sediment 
(16), water (310), concrete (17), and residue (55).  In addition, QC water samples were analyzed, 
including equipment rinsate blanks, source blanks, and trip blanks.  Chemical analyses on all 
matrices were subjected to similar QA requirements and standardized methods.  The chemical 
analytical program included the following analyses and methods: 

 Volatile organic compounds (VOC) by the CLP method for organic analysis 
(OLM03.1) (EPA 1994d) 

 VOCs (low-level) by the modified CLP method for organic analysis (OLM03.1) 
(EPA 1994d) 

 VOCs by SW-846 Method 8260A (EPA 1996) 

 Aromatic volatiles by SW-846 Method 8020A (EPA 1996) 
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 Semivolatile organic compounds (SVOC) by the CLP method for organic analysis 
(OLM03.1) (EPA 1994d) 

 SVOCs (low-level) by the modified CLP method for organic analysis (OLM03.1) 
(EPA 1994d) 

 SVOCs by SW-846 Method 8270B (EPA 1996) 

 Pesticides and polychlorinated biphenyls (PCB) by the CLP method for organic 
analysis (OLM03.1) (EPA 1994d) 

 Pesticides by SW-846 Methods 8081 (EPA 1996) 

 PCBs by SW-846 Methods 8080A and 8082 (EPA 1994e) 

 Organotins by the National Oceanic and Atmospheric Administration (NOAA) Status 
and Trends Program Method (NOAA 1993) 

 Explosives by SW-846 8330 and 8332 (EPA 1996) 

 Total petroleum hydrocarbons (TPH) as purgeables according to the State of 
California leaking underground fuel tank (LUFT) field manual (State of California 
1989) and by SW-846 Method 8015A (EPA 1996) 

 TPH as extractables according to the State of California LUFT field manual (State of 
California 1989) and by SW-846 Method 8015A (EPA 1996) 

 TPH as extractables according to the State of California LUFT field manual (State of 
California 1989) and by SW-846 Method 8015A (EPA 1996) with silica gel clean up, 
SW-846 Method 3630A (EPA 1996)   

 Total recoverable petroleum hydrocarbons by Method 418.1 in “Methods for the 
Chemical Analysis of Water and Wastes” (MCAWW) (EPA 1983) 

 Metals, including cyanide, by the CLP method for inorganic analysis (ILM04.0) 
(EPA 1994c) 

 Soluble metals by the California Waste Extraction Test (State of California 1990) 

 Hexavalent chromium by SW-846 Method 7196A (EPA 1996) 

 Anions by MCAWW Method 300.0 (EPA 1983) 

 pH by SW-846 Methods 9040A and 9045B (EPA 1996) 

 Total dissolved solids by MCAWW Method 160.1 (EPA 1983) 
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 Total organic carbon by the American Public Health Association (APHA) Method 
5310B (APHA and others 1992) 

 Percent moisture by the CLP method for inorganic analysis (ILM04.0) (EPA 1994c) 

 Particle size by the American Society for Testing and Materials (ASTM) Method 
D422 (ASTM 1999)  

The chemical analytical program included the following on-site laboratory analysis and methods: 

 TPH as extractables by standard operating guideline (SOG) Method 17 for 
preparation and SOG Method 018 for analysis (PRC 1994) 

 TPH as purgeables by SOG Method 19 for preparation and SOG Method 020 for 
analysis (PRC 1994) 

 PCBs by SOG Method 015 for preparation and SOG Method 016 for analysis 
(PRC 1994) 

 Benzene, toluene, ethylbenzene, and xylenes by SOG Method 019 for preparation and 
Method 020 for analysis (PRC 1994) 

 Energy dispersive x-ray fluorescence metals by SOG Method 014 (PRC 1994) 

Sample containers, holding times, and preservation requirements are listed by matrix in 
Tables C-1 and C-2. 

C3.0  CURSORY REVIEW 

Cursory review of the analytical reports for CLP organic, CLP inorganic, and non-CLP methods 
included evaluating the following parameters, as applicable:  holding times, initial and 
continuing calibrations, laboratory and field blanks, accuracy, laboratory precision, and 
analytical or matrix performance; an overall assessment of the data was also conducted.  Cursory 
review components and the results of each specific review are discussed in Sections C3.1 
through C3.6 of this appendix.  Section C3.7 discusses results reported below the reporting 
limits.  Tables that summarize the data validation findings follow Section C7.0 of this appendix.  
Only analytes with qualified data are included in these tables. 

C3.1  HOLDING TIMES 

One objective of data validation was to assess the validity of the chemical data set based on 
compliance with technical holding times.  Technical holding times were defined as the maximum 
time allowable between sample collection and, as applicable, sample extraction, preparation, and 
analysis.  The Clean Water Act of 1984 (Title 40 Code of Federal Regulations [40 CFR] Part 
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136) established technical requirements for water holding times and preservation.  According to 
EPA, technical holding times for soils (and other nonaqueous matrices) are under investigation 
and have not been formally established (EPA 1994a).  For methods not covered by 40 CFR Part 
136, the holding times used for validation purposes were either recommended in the CLP 
guidelines for data review or were specified in the QAPPs and SAP (PRC 1997; Tetra Tech and 
U&A 2001; Tetra Tech 2002).  Table C-2 summarizes all applicable technical holding time 
requirements by analysis and by matrix and identifies criteria for estimating and rejecting 
analytical results.  

For analytical methods with required holding times greater than 1 week, samples extracted, 
prepared, or analyzed outside of specified holding times were qualified as “Jh,” indicating that 
the results were estimated values (EPA 1994a, 1994b).  When these holding times were grossly 
exceeded (more than double the specified holding time), nondetected results were qualified as 
“Rh,” indicating that the results were rejected, while detected results were qualified as estimated 
(Jh).  For analytical methods with required holding times of less than 1 week, samples extracted, 
prepared, or analyzed outside of specified holding times were again qualified as estimated (Jh).  
When these holding times were exceeded by more than 1 week (usually more than double the 
specified holding time), nondetected results were rejected (Rh), and detected results were 
estimated (Jh).  

Table C-3 summarizes site analytical data qualified because the holding time was exceeded (Jh 
and Rh).  The table shows that most samples were analyzed within holding times.  Of all data 
collected analyzed this investigation, 0.08 percent was qualified as estimated because the holding 
time was exceeded and 0.01 percent was rejected because holding times were exceeded.  The 
rejected data included one sample analyzed for explosives and one nitrate sample. 

C3.2  CALIBRATION 

Laboratory instrument calibration requirements were established to confirm that the analytical 
instruments could produce acceptable qualitative and quantitative data for target compounds.  
Initial calibration demonstrates that the instrument is capable of acceptable performance at the 
beginning of an analytical run while producing a linear curve.  Continuing calibration 
demonstrates that the instrument is capable of repeating the performance established in the initial 
calibration (EPA 1994a, 1994b).  Table C-4 summarizes all applicable calibration requirements 
by analysis and includes criteria for estimating and rejecting analytical results when calibration 
requirements are violated. 

C3.2.1  Organic Analyses 

Initial calibration review for organic analyses included evaluating percent relative standard 
deviation (%RSD), relative response factors (RRF), and retention times.  The %RSD indicates 
the analytical system’s linearity over an established concentration range.  The RRF identifies the 
sensitivity of the analytical system to a particular target analyte.  Retention time reflects the 
analytical system’s stability.  Retention time stability is particularly important in analyses for 
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pesticides and PCBs, organotins, and explosives, for which positive compound identification is 
made when a peak falls within the specified retention time “windows” on two dissimilar 
columns.  The continuing calibration review included an evaluation of percent difference (%D), 
RRFs, and retention times.  The %D measures the analytical system’s precision and was 
calculated by comparing the daily RRF to the RRF established in the initial calibration. 

Samples that were analyzed when calibration requirements were not met were qualified as “Jc,” 
indicating that the results were estimated (EPA 1994a).  Samples with nondetected results that 
were analyzed when RRF requirements were not met were qualified as “Rc,” indicating that the 
results were rejected, while detected results were estimated (Jc) (EPA 1994a).  Table C-5 
summarizes site organic analytical data qualified because of calibration violations (Jc and Rc).  
Of all organic analytical data from this site, 4.74 percent was qualified as estimated because of 
calibration violations, and 0.50 percent was rejected because of calibration violations.  Most of 
the rejected data consisted of volatile organic analysis results for 2-butanone, 4-methyl-2-
pentanone, acetone, and chloroethane.  These compounds are known to exhibit poor calibration 
response.   

C3.2.2  Inorganic Analyses 

Initial calibration review for inorganic analyses included evaluating criteria for the curve’s 
correlation coefficient and initial calibration verification (ICV) percent recoveries (%R).  The 
ICV %R verifies that the analytical system is operating within established calibration criteria at 
the beginning of an analytical run.  Most metal analytes were analyzed using an inductively 
coupled plasma atomic emission spectrometer (ICP), which is inherently linear over a wide 
concentration range; therefore, it does not require multiple initial calibration standards, which 
are mandatory for most other methods.  The continuing calibration review included an evaluation 
of the criteria for continuing calibration verification (CCV) %Rs.  The CCV %R verifies that the 
analytical system is operating within the established calibration throughout the analytical run. 

Samples that were analyzed when the calibration requirements were not met were qualified as 
“Jc,” indicating that the results were estimated (EPA 1994b).  In general, inorganic data are not 
rejected because of calibration violations except in the professional judgment of the data 
reviewer.  Table C-6 summarizes the inorganic analytical data from this investigation that were 
qualified because of calibration violations (Jc).  Of all the inorganic analytical data, 0.46 percent 
was estimated, and no data were rejected because of calibration violations.   

C3.3  LABORATORY AND FIELD BLANKS 

Laboratory and field blank samples were analyzed to determine the existence and magnitude of 
contamination resulting from sample collection or laboratory activities (EPA 1994a, 1994b).  
Blanks prepared and analyzed in the laboratory consisted of calibration blanks and method and 
preparation blanks.  Field blanks consisted of equipment rinsate blanks and source blanks.  If a 
problem with any blank existed, all associated data were carefully evaluated to determine 
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whether the sample data were affected.  The following table summarizes the purpose of each 
laboratory and field blank. 

Blank Type Purpose of Blank 
Calibration blank Evaluate analytical instruments for possible laboratory contamination 
Method and preparation 
blank 

Evaluate extraction or preparation procedures for possible laboratory 
contamination 

Equipment blank Evaluate decontamination procedures as a possible route for field 
contamination 

Trip blank Determine whether shipping the samples introduces contamination 
(for volatiles analyses) 

Source blank Evaluate source water used in equipment rinsate blanks for possible 
contamination 

At a minimum, calibration and preparation blanks were analyzed once every analytical period for 
each instrument.  Method and preparation blanks were extracted (or prepared) at a frequency of 
one per extraction or preparation batch per matrix or per 20 samples, whichever was greater 
(EPA 1994c, 1994d).  Equipment rinsate blanks for a specified set of sample analyses were 
collected weekly for each sampling task because each sampling task employed different sample 
collection devices.  Equipment rinsate blanks were analyzed for the same analytes of concern as 
the samples collected with the equipment.  Trip blanks were shipped with each cooler containing 
samples for volatiles analyses.  Source blanks were collected for each new lot of water used for 
the equipment rinsate blanks.  Table C-7 summarizes the qualifications made to the data based 
on laboratory and field blanks. 

When laboratory blank contamination was identified, sample results were compared to an action 
level of 5 times the highest level detected in the associated laboratory blank.  Only detected 
results of less than the action level for the laboratory blank contaminant were considered 
nondetected either at the level of the original result or at the contract-required quantitation limit 
(CRQL) (organic samples only), whichever was higher (EPA 1994a, 1994b).  The data were 
qualified as “UJb,” indicating that the results were nondetected and reflected a detection or 
quantitation limit that may have been raised because of low-level laboratory blank 
contamination.  As shown in Table C-7, laboratory contamination was detected in only a small 
portion of the data. 

Some compounds, including acetone, methylene chloride, and phthalates, were identified as 
common laboratory contaminants (EPA 1994a).  These compounds were qualified as “UJb,” 
indicating that the result is considered nondetected in all samples, including field blanks, which 
contained levels less than 5 times the reporting limit for those compounds (PRC 1996; Tetra 
Tech 2001).  As shown in Table C-7, some of the common laboratory contaminants were found 
and qualified as nondetected. 

After laboratory blank contamination was assessed, field blanks were evaluated.  Where field 
blank contamination was identified, sample results were compared to an action level of 5 times 
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the highest level found in the associated field blank, except for common laboratory compounds, 
which were compared to an action level of 10 times the highest level found in the associated 
field blank.  Only detected results less than the action level for the field blank contaminant were 
considered nondetected either at the level of the original result or at the CRQL (organic samples 
only), whichever was higher (EPA 1994a, 1994b).  The data were qualified as “UJf,” indicating 
that the results were considered nondetected and reflecting a detection or quantitation limit that 
may have been raised because of low-level field blank contamination. 

Table C-7 summarizes site analytical data qualified because of blank contamination (UJb and 
UJf).  Of all analytical data from this investigation, 1.70 percent was qualified as nondetected 
because of laboratory contamination; only 0.04 percent was qualified as nondetected because of 
field contamination.  These percentages show that most blank contamination originated in the 
laboratory.  The small percentage of samples affected by field contamination indicates that the 
field equipment decontamination procedures were effective.  Except for the qualified items 
identified, the quality of the analytical data was not significantly compromised by laboratory or 
field contamination. 

C3.4  ACCURACY 

One objective of data validation was to assess the accuracy of the chemical data set.  Laboratory 
accuracy was evaluated using recoveries of surrogate spikes, matrix spikes (MS), and laboratory 
control samples (LCS) or blank spikes.  Table C-8 summarizes all applicable accuracy 
requirements by analysis and includes the criteria for estimating and rejecting analytical results 
when accuracy requirements are not met.  Matrix effects frequently present unique problems in 
evaluating laboratory accuracy for organic analyses (EPA 1994a).  In some cases, professional 
judgment was used in qualifying the data.  Any such decisions were clearly identified and 
documented in the data validation reports. 

Organic data affected by surrogate recoveries outside QC limits were qualified as “Ja,” 
indicating that the results were estimated, or in severe cases “Ra,” indicating that the results were 
rejected (EPA 1994a).  Table C-9 summarizes investigation analytical data qualified because of 
accuracy criteria violations in the surrogate spikes (Ja and Ra).  Of all IA F1 analytical data, 1.00 
percent was qualified as estimated because of surrogate spike criteria violations, and 0.08 
percent was rejected because of surrogate spike criteria violations.  The rejected data consisted 
of two SVOC sample results and one gasoline sample result. 

Organic data affected by MS or blank spike problems were qualified “Je,” indicating that the 
results were estimated, or “Re,” indicating severe matrix problems that resulted in rejected data.  
For inorganic analyses, laboratory accuracy was evaluated using LCS spike and MS recoveries.  
In general, data affected by LCS or MS recoveries outside QC limits were qualified as “Je,” 
indicating that the results were estimated.  In a few isolated cases where LCS or MS recoveries 
were very low (less than 50 and 30 percent, respectively), the affected nondetected data were 
qualified as “Re,” indicating that the results were rejected (EPA 1994b).   
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Table C-10 summarizes site analytical organic and inorganic data qualified because of accuracy 
criteria violations in MSs, LCSs, and blank spikes (Je and Re).  Of all analytical data from this 
investigation, 0.67 percent was qualified as estimated because of accuracy criteria violations, and 
only 0.03 percent was rejected because of accuracy criteria violations.  Half of the rejected 
results reflected metal MS recoveries outside the QC limits.  This type of accuracy problem 
reflects matrix interference, not analytical performance issues because LCS criteria were met.  
The balance of the rejected data was the result of one SVOC compound, benzo(g,h,i)perylene 
indicating an analytical performance issue.   

C3.5  PRECISION 

Another objective of data validation was to assess the precision of the chemical data set.  
Laboratory precision was evaluated by the relative percent differences (RPD) between the MSs 
and matrix spike duplicates (MSD) in organic analyses; and by the RPDs between the samples 
and the sample duplicates in inorganic analyses.  For organic analyses, RPDs were used to 
evaluate overall precision and were not used specifically to qualify data.  Precision goals for 
organic analyses can be found in the QAPPs and SAP (PRC 1997; Tetra Tech and U&A 2001; 
Tetra Tech 2002).  For inorganic analyses, sample and sample duplicate RPDs were used to 
indicate the laboratory’s analytical precision within a sample delivery group for that matrix.  
Inorganic sample and sample duplicates were reviewed according to the following criteria 
(EPA 1994b): 

 An RPD criterion of plus or minus 20 percent was used for aqueous sample values of 
greater than 5 times the reporting limit. 

 An RPD criterion of plus or minus 35 percent was used for nonaqueous sample 
values of greater than 5 times the reporting limit. 

 An absolute difference of plus or minus the reporting limit was used for aqueous 
sample values of less than 5 times the reporting limit. 

 An absolute difference of plus or minus 2 times the reporting limit was used for 
nonaqueous sample values of less than 5 times the reporting limit. 

Inorganic data affected by sample and sample duplicate RPDs outside QC limits were qualified 
as “Jd,” indicating that the results were estimated (EPA 1994b).  Data were not rejected based on 
precision criteria violations.  Table C-11 summarizes site analytical data qualified because of 
precision criteria violations (Jd).  Of all analytical data from this investigation, 0.13 percent was 
qualified as estimated because of precision criteria violations.  
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C3.6  ANALYTICAL AND MATRIX PERFORMANCE 

In addition to data quality requirements discussed, further laboratory QA and QC criteria were 
evaluated in the cursory review.  These additional criteria were primarily related to analytical 
and matrix performance and are summarized in Table C-12. 

For volatile and semivolatile analyses, internal standard performance was evaluated.  Internal 
standard performance criteria are used to determine whether gas chromatography and mass 
spectroscopy sensitivity and response are stable during every analytical run.  Matrix effects, 
however, frequently present unique problems in evaluating analytical performance, and matrix 
effects may affect internal standard performance.  Internal standard requirements are based on a 
comparison of the sample’s internal standard area with the same internal standard area found in 
the daily calibration standard.  Internal standard area counts in the sample must be within 50 to 
150 percent, and internal standard retention times must not vary by more than plus or minus 
30 seconds from the internal standard in the associated daily calibration standard (EPA 1994a). 

Organic data affected by internal standard criteria violations were qualified as “Ji,” indicating 
that the results were estimated.  Organic data with any internal standard area(s) less than 
10 percent of the internal standard’s area in the associated daily standard were qualified as “Ri” 
or “Ji.”  “Ri” indicated that nondetected results were rejected, and “Ji” indicated that detected 
results were estimated.  Table C-13 summarizes site organic analytical data that were qualified 
because of internal standard performance criteria violations (Ji and Ri).  Of all analytical data 
from this investigation, 1.09 percent was qualified as estimated because of analytical or matrix 
performance violations, and 0.14 percent was rejected because of analytical or matrix 
performance violations.  The rejected data consisted of two sample results in the VOC analysis 
and several polynuclear aromatic hydrocarbon compounds in the SVOC analysis. 

In addition to the analytical or matrix performance criteria outlined, some of the data were 
qualified with the general qualifiers (Jj, UJj, and Rj) for other analytical or matrix problems 
encountered, such as concentrations reported at a level slightly greater than the largest 
calibration standard.  These results should be considered qualitatively and quantitatively reliable, 
even though the laboratory protocol requires sample dilution for results reported over the 
calibration range.  The sample results were qualified during the data validation according to the 
professional judgment of the reviewer; these results are well documented in the validation 
reports.   

Organic data affected by any of the previously mentioned criteria violations were qualified as 
“Jj,” indicating that the results were estimated.  Table C-14 summarizes organic analytical data 
qualified because of analytical or matrix performance criteria violations (Jj and Rj).  Of all 
analytical data from this investigation, 2.05 percent of the organic data was qualified as 
estimated, and no results were rejected because of analytical or matrix performance violations. 

For inorganic analysis, ICP serial dilutions were evaluated.  ICP serial dilution analysis 
determined whether matrix interference existed and whether the accuracy of the analytical data 
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was affected.  The criterion for acceptability is a %D of less than 10 percent when the results of a 
five-fold dilution are compared to the results from the undiluted sample.  This criterion applies 
only when the concentration of the element in the undiluted sample is at least 50 times that of the 
instrument detection limit (IDL). 

Inorganic data affected by any of the previously mentioned criteria violations were qualified as 
“Jj,” indicating that the results were estimated.  Table C-15 summarizes site inorganic analytical 
data qualified because of analytical or matrix performance criteria violations (Jj and Rj).  Of all 
inorganic analytical data from this investigation, 2.59 percent was qualified as estimated because 
of analytical or matrix performance violations, and no results were rejected because of analytical 
or matrix performance violations.  Most inorganic data qualified as Jj were estimated because of 
metals ICP serial dilutions that exceeded QC limits.  The serial dilution problems are attributed 
to matrix interference rather than analytical performance issues. 

C3.7  RESULTS BELOW THE CONTRACT-REQUIRED QUANTITATION AND  
DETECTION LIMITS 

For organic analyses, the analytical instruments can make reliable qualitative identification of 
compounds at concentrations below the CRQL.  For CLP metals analysis, the ICP can make 
reliable qualitative identification of analytes above the IDL but below the contract-required 
detection limit (CRDL).  Detected results below the CRQL and CRDL are considered 
quantitatively uncertain.  Sample results below the CRQL and CRDL were reported by the 
laboratory with a “J” qualifier (organic data) or a “B” qualifier (inorganic data) and were 
subsequently qualified during the data validation process as “Jg,” indicating that the results were 
estimated.  Tables C-16, C-17, and C-18 summarize site data qualified as estimated because of 
results reported below the CRQL and CRDL.  Of all analytical data from this investigation, 
2.01 percent of the organic data was qualified as estimated because of detected results reported 
below the CRQL, and 4.00 percent of inorganic data was reported as detected below the CRDL.  
Only 0.14 percent of X-ray fluorescence data was reported below the reporting limit. 

C4.0  FULL REVIEW 

A full review was conducted on a random 10 percent of the IA F1 chemical data.  Full review 
includes all the elements of a cursory review as presented in Section C3.0, and the following 
additional items, as applicable:   

 Method compliance, instrument performance check samples, cleanup performance, 
system performance check samples, system performance, ICP interference check 
samples, and overall assessment of the data   

 Target analyte identification 

 Analyte quantitation 

 Detection and quantitation limit verification 
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Criteria for data qualification during the full review consisted of those in EPA guidelines 
(EPA 1994a, 1994b), the QAPPs and SAP (PRC 1997; Tetra Tech and U&A 2001; Tetra Tech 
2002), and associated analytical methods.  Sections C4.1 through C4.4 discuss the full review 
components and the results of each specific assessment. 

C4.1  ADDITIONAL ANALYTICAL AND MATRIX PERFORMANCE 

In addition to cursory review data quality requirements discussed in Section C3.0, full review 
includes additional verification of the data relative to the established QA and QC criteria.  The 
additional full review requirements are primarily related to analytical and matrix performance.  
For organic analyses, the following requirements were evaluated, as applicable:  instrument 
performance check samples and cleanup performance check samples for florisil cartridges and 
gel-permeation chromatography (GPC) (as applicable to CLP semivolatiles, pesticides, and 
PCBs).  Organic performance criteria are listed in Table C-12. 

For volatiles and semivolatiles analysis, gas chromatography and mass spectroscopy instrument 
performance check samples were analyzed to confirm mass resolution, identification, and, to 
some degree, sensitivity.  Specifically, minimum and maximum ion abundance requirements 
must be met for decafluorotriphenylphosphine.  Gas chromatography and electron capture 
detector instrument performance check samples (for pesticides and PCBs) were analyzed to 
verify adequate resolution and instrument sensitivity.  Analytical requirements for the target 
analytes and surrogates include the criteria for RPD (between the true and actual values), 
chromatographic resolution, and percent breakdown for 4,4’-dichlorodiphenyltrichlorethane and 
endrin (EPA 1994d, 1996). 

For semivolatiles, pesticides, and PCB analyses, cleanup check samples were analyzed to verify 
the recovery of the target analytes through the cleanup processes.  The GPC cleanup process 
removes matrix interferences from sample extracts before analysis.  A blank spike is run through 
the GPC column, and the %R is calculated to check these processes.  GPC is checked weekly 
(EPA 1994d, 1996). 

For inorganic analyses, the following requirements, where applicable, were evaluated:  ICP 
interference check samples, graphite furnace atomic absorption (GFAA) duplicate injections, 
GFAA analytical spikes, and GFAA method of standard additions.  The ICP interference check 
sample verifies the validity of the laboratory’s interelement and background correction factors.  
High concentrations of aluminum, iron, calcium, and magnesium can affect sample results if the 
interelement and background correction factors have not been optimized.  Incorrect correction 
factors may result in false positives, false negatives, or biased results.  GFAA duplicate 
injections and GFAA analytical spikes establish the precision and accuracy of the individual 
analytical determinations.  Method of standard additions is used in instances where the GFAA 
analytical spike did not meet the required QC limits and the initial concentration of the target 
analyte is greater than 50 percent of the spike concentration.  A linear curve is prepared using 
three injections of the sample plus increasing concentrations of spikes; the spikes are 50 percent, 
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100 percent, and 150 percent of the sample’s concentration.  The absolute value of the 
x-intercept of the curve is reported as the sample concentration (EPA 1994c). 

In general, data affected by any of the previously mentioned criteria violations were qualified as 
“Jj,” indicating that the results were estimated.  These data are included in Tables C-14 and 
C-15.   

C4.2  ANALYTE IDENTIFICATION 

Qualitative criteria for compound identification have been established to minimize erroneous 
identification of compounds.  An erroneous identification can be either a false positive (reporting 
a compound present when it is not) or a false negative (not reporting a compound that is present).  
For volatiles and semivolatiles analysis, identification was achieved by comparing the sample’s 
mass spectra and retention time to the standard’s mass spectra and retention time.  For positive 
identification, the compound’s mass spectra must contain all the standard’s ions with relative 
intensities greater than 10 percent and agree within plus or minus 20 percent of the standard 
ion’s relative intensities.  In addition, the mass spectra must not contain any unaccounted ions 
with relative intensities greater than 10 percent.  Moreover, the retention time must be within 
plus or minus 0.06 relative retention time units of the standard component’s retention time 
(EPA 1994d, 1996). 

For pesticides, PCBs, organotins, explosives, and herbicides analyses, positive identification was 
made when a peak fell within the specified retention time “windows” on two dissimilar columns.  
Surrogates and MS/MSDs also were strictly evaluated to determine any retention time shifts.  An 
RPD value between the two columns was calculated to verify quantitative agreement.  Detected 
results with RPDs greater than 50 percent were qualified as “Jj,” indicating that the results were 
estimated.  Misidentified results below the CRQL were raised to the quantitation limit and 
considered nondetected.  In some cases, professional judgment was used in qualifying the result 
as estimated (Jj) or nondetected (UJj).  Any such decisions were clearly identified and 
documented in the data validation reports. 

For TPH as purgeables and extractables, positive identification was made when a response was 
recorded in the appropriate retention time windows for the particular analysis.  For TPH as 
purgeables and extractables, a more definitive fingerprinting of the chromatographic peaks for 
the type of petroleum product was used to identify fuels.  When the chromatographic peaks 
displayed a petroleum fuel product, such as gasoline, diesel, or motor oil, the data were qualified 
as “Y,” indicating that the results were a petroleum fuel.  When a single peak or pattern was 
detected that did not resemble typical fuel patterns, the data were qualified as “Z.”  

During 2000, the system was changed to better identify the particular petroleum products and the 
following qualifiers were included:   
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 “D,” indicating a pattern resembling diesel 

 “M,” indicating a pattern resembling motor oil 

 “G,” indicating a pattern resembling gasoline 

 “L,” indicating a pattern in the lighter hydrocarbon end of the analyte’s range in the 
standard 

 “H,” indicating a pattern in the heavier hydrocarbon end of the analyte’s range in the 
standard 

When a single peak or patterns were detected that did not resemble typical fuel patterns, the data 
were qualified as “Z,” indicating that the results did not represent a typical fuel.   

For TPH as extractables, diesel, and motor oil ranges overlap.  When both are present in a 
sample, a line is drawn between the two petroleum pattern baselines to perform quantitation.  
The area of each pattern is then quantitated for the particular fuel that it best represents. 

For CLP metals and other inorganic analyses, positive identification was made when the 
instrument registered a measurable response while operating under the method-specified 
analytical parameters.  In these cases, the instrument’s accuracy in analyte identification is 
indirectly verified by assessing the instrument’s performance. 

Tables C-14 and C-15 summarize the IA F1 analytical data qualified because of analyte 
identification violations (Jj and UJj) along with the analytical and matrix performance 
violations previously discussed for organic and inorganic methods.   

C4.3  ANALYTE QUANTITATION 

All applicable raw data were reviewed to verify positive results and the reported detection or 
quantitation limits.  About 10 percent of the calculations were evaluated and recalculated for 
reproducibility.  Raw data reviewed included, as applicable, the following sources:  extraction 
and preparation logbooks, cleanup logbooks, spike and standard preparation logbooks, 
instrument printouts, strip chart recordings, chromatograms, and quantitation reports.  The 
following data sources also were evaluated, as applicable:  sample dilutions, concentrations, 
analytical split samples, cleanup activities, and percent moisture.  Review of the raw data 
showed that the chemical analytical results from this site were properly quantitated. 

C4.4  ANALYTE REPORTING LIMITS 

Analyte reporting limits are directly affected by dilutions and percent moisture.  All soil and 
sediment sample results were reported with detection or quantitation limits slightly raised after 
correction for percent moisture.  In addition, detection or quantitation limits for both soil and 
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water samples were raised by the dilution factor when samples required dilution for analysis.  
Sample dilution was necessary when high levels of an analyte were present or when matrix 
problems occurred during sample extraction or analysis.  Review of this investigation chemical 
data set identified a very small number of organic results that required dilution; therefore, very 
few reporting detection or quantitation limits were raised.  Table C-19 summarizes the average 
reporting limits for this investigation and lists the reporting limit goals established in the QAPPs 
and SAP (PRC 1997; Tetra Tech and U&A 2001; Tetra Tech 2002) for each type of matrix. 

C5.0  EVALUATION SUMMARY 

PARCC parameters were reviewed to validate all analytical data.  This section discusses the 
overall data quality, including the PARCC parameters, as determined by the data validation. 

C5.1  PRECISION 

Precision is a measure of the reproducibility of an experimental value without regard to the true 
or reference value.  The primary indicators of site data precision were the RPDs between the 
MSs and the MSDs in organic analyses and the RPDs between the samples and the sample 
duplicates in inorganic analyses.  The following list summarizes site data precision: 

 Sample and sample duplicate RPDs for metals and other inorganic analysis were 
within the QA and QC criteria, indicating that the precision of this method was 
consistently precise. 

 Organic MS and MSD and LCS and LCS duplicate RPDs were within QA and QC 
criteria, except 13 LCS and LCS duplicate RPDs for benzoic acid, indicating that the 
methods were consistently sound. 

C5.2  ACCURACY 

Accuracy assesses the proximity of an experimental value to the true or reference value.  The 
primary accuracy indicators were the recoveries of surrogate spikes, MS, and LCS spikes.  The 
following list summarizes the accuracy of the IA F1 data: 

 For volatiles, semivolatiles, pesticides, PCBs, TPH as purgeables and extractables, 
explosives, and organotins analyses, the surrogate spike, MS, and LCS spike 
recoveries were generally within QA and QC criteria.  Only one TPH as purgeable 
result and 13 benzo(g,h,i)perylene results were rejected, indicating that the methods 
were consistently accurate. 

 For metals and other inorganic analyses, the LCS spike and MS recoveries were 
generally within QA and QC criteria, indicating that these methods were accurate.  A 
few metals results, consisting of three antimony results, six arsenic results, three 
selenium results, and four silver results, were rejected because of poor MS recoveries 
attributable to matrix interference problems. 
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C5.3  REPRESENTATIVENESS 

Representativeness refers to the ability of sample data to reflect true environmental conditions.  
Determinants of representativeness include sampling locations, frequency, collection procedures, 
and possible compromises to sample integrity (such as cross-contamination) that can occur 
during collection, transport, and analysis.  Selection of representative sampling sites is important 
to obtaining samples that accurately show site conditions.  Correct sample collection, transport, 
and analytical procedures are important to ensure that samples closely resemble the medium 
sampled and to minimize contamination. 

For IA F1, the sampling locations, frequency, and collection protocols were described in the 
field sampling and analysis plan, QAPP, and SAP (Tetra Tech 1998; Tetra Tech and U&A 2001; 
Tetra Tech 2002).  These protocols followed standard accepted methods of site characterization 
and were approved by the regulatory agencies.  Thus, with respect to accepted site 
characterization approaches, existing guidance, and regulatory compliance, the sampling 
program for this site met all relevant requirements for data representativeness. 

C5.4  COMPLETENESS 

Completeness is defined as the percentage of analytical results considered valid.  Valid data are 
those identified as acceptable or qualified as estimated (J) during the data validation process.  
Data qualified as rejected (R) are considered unusable and not valid. 

For IA F1, rejected and unusable data were qualified during the cursory review for the following 
reasons:  exceeded holding time, calibration problems, low surrogate spike recovery, low LCS or 
MS recovery, or low internal standard areas.  The full review of 10 percent of this investigation 
data did not yield any additional rejected data. 

The assessment of completeness consisted of comparing the amount of acceptable and usable 
results to the total number of results.  This investigation data evaluated in this QCSR displayed 
an estimated completeness of over 99 percent, which indicates high quality data.  The 
completeness goal of 90 percent for field samples and laboratory samples set in the QAPPs and 
SAP (PRC 1997; Tetra Tech and U&A 2001; Tetra Tech 2002) was exceeded. 

C5.5  COMPARABILITY 

Comparability is a qualitative assessment of how well one data set compares to another.  The 
important determinants of comparability include the uniformity of sampling activities, analytical 
procedures, data reporting, and data validation.  The use of EPA protocol, specific and 
well-documented analyses, approved laboratories, and the standardized process of data review 
and validation give the IA F1 data a high degree of analytical comparability.  The use of 
well-established analytical protocols ensures that the data are comparable. 
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C6.0  CONCLUSIONS FOR DATA QUALITY AND DATA USABILITY 

Although some qualifiers were added to the data, a final review of the data set with respect to the 
EPA data quality parameters discussed in Section C5.0 indicated that the data are of high overall 
quality.  The data meet all the requirements of the PARCC data quality indicators described in 
EPA guidance for QAPPs (EPA 1997) and are usable for risk assessment.  The overall 
assessment of the sampling program, QA and QC data, data review, and data validation results 
presented in Sections C3.0 and C4.0 indicate that these investigation data are of acceptable 
PARCC.  All supporting documentation and data are available upon request, including cursory 
and full validation reports and the database containing all sample results. 

The EPA “Risk Assessment Guidance for Superfund” (RAGS) was used to determine the 
usability of the validated data (EPA 1989).  Exhibit 5-5 in RAGS states that data qualified as 
estimated (J) based on data validation reports should be used in quantitative risk assessments.  
Although this guidance is specifically for human health risk assessments, the same usability 
criteria were used for all IA F1 data.  Only data qualified as rejected (R) are considered unusable 
for risk assessment purposes.  Accordingly, all J-qualified data, but no R-qualified data, were 
used for the IA F1 site. 
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TABLE C-1:  ANALYTICAL METHODS, SAMPLE HOLDING TIMES, CONTAINERS, AND PRESERVATION REQUIREMENTS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Parameter 
Method (Reference) 

/Technique Matrix Holding Time Container Preservation 

Off-Site Laboratory 

Volatiles CLP SOW  
(EPA 1994b) and EPA 

8260B (EPA 1996)/ 
GC and MS  

Water and 
Residue 

14 days 
7 days (for unpreserved) 

Three × 40-mL vials with 
Teflon-lined septa caps 

Cool to 4 °C + 2°C, 
HCl to pH<2 

 Soil and 
Sediment 

14 days Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Semivolatiles CLP SOW 
(EPA 1994b) and EPA 

8270C (EPA 1996)/ 
GC and MS 

Water and 
Residue 

7 days to extraction 
40 days to analysis 

Two × 1-L amber glass with 
Teflon-lined lid 

Cool to 4 °C + 2°C 

 Soil and 
Sediment 

14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Pesticides and PCBs CLP SOW (EPA 1994b) 
and EPA 8082A  

(EPA 1996)/GC and MS 

Water and 
Residue 

7 days to extraction 
40 days to analysis 

Two × 1-L amber glass with 
Teflon-lined lid 

Cool to 4 °C + 2°C 

 Soil, Concrete, 
and Sediment 

14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

TPH-p EPA 5030/8015  
(EPA 1996)/ LUFT Field  

Water and 
Residue 

14 days Three × 40-mL vials with 
Teflon-lined septa caps 

Cool to 4 °C + 2°C, 
HCl to pH<2 

 Manual (State of 
California 1989)/ 

GC and FID 

Soil and 
Sediment 

14 days Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

TPH-e EPA 8015 (EPA 1996)/ 
LUFT Field Manual  

(State of California 1989) 

Water and 
Residue 

7 days to extraction 
40 days to analysis 

Two × 1-L amber glass with 
Teflon-lined lids 

Cool to 4 °C + 2°C 

 GC and FID Soil and 
Sediment 

14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Aromatic volatiles EPA 5030/8021B and 
8260B (EPA 1996)/GC 

and PID 

Water and 
Residue 

14 days 
7 days (for unpreserved) 

Three × 40-mL vials with 
Teflon-lined septa caps 

Cool to 4 °C + 2°C 
HCl to pH<2 

 Soil and 
Sediment 

14 days Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Metals CLP SOW 
(EPA 1994c)/ICPES; 

GFAA; and CVAA 

Water and 
Residue 

28 days for mercury 
6 months for others 

One × 1-L polyethylene  None 

  Soil and 
Sediment 

28 days for mercury 
6 months for others 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

None 
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Parameter 
Method (Reference) 

/Technique Matrix Holding Time Container Preservation 

Off-Site Laboratory (Continued) 

CLP cyanide CLP SOW 
(EPA 1994c)/Colorimetric 

Water and 
Residue 

14 days 500-mL polyethylene Cool to 4 °C + 2°C, 
NaOH to pH>12 

  Soil and 
Sediment 

14 days Glass jars with Teflon-lined lids or 
stainless steel/acetate sleevesa 

Cool to 4 °C + 2°C 

Explosives EPA 8330  
(EPA 1996)/HPLC 

Water and 
Residue 

7 days to extraction 
40 days to analysis 

Two × 1-L amber glass with 
Teflon-lined lids 

Cool to 4 °C + 2°C 

  Soil and 
Sediment 

14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Organotins NOAA  
(NOAA 1998)/GC and FID 

Water 7 days to extraction 
7 days to derivitization 

2 days to analysis 

Two × 1-L amber glass with 
Teflon-lined lids 

Cool to 4 °C + 2°C 

  Soil and 
Sediment 

14 days to extraction 
7 days to derivitization 

2 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

TOC Standard Method 5310B 
(APHA and others 1992) 

Water 28 days Two × 1-L amber glass with 
Teflon-lined lids 

Cool to 4 °C + 2°C,  
HCl to pH<2 

  Soil 28 days Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

TDS MCAWW Method 160.1 
(EPA 1983) 

Water 7 days One x 1-L polyethylene  Cool to 4 °C + 2°C 

Percent Moisture CLP (EPA 1994b)/ 
gravimetric 

Soil 28 days Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

Cool to 4 °C + 2°C 

Particle Size ASTM D-422  
(ASTM 1994)/sieve 

Soil None Glass jars with Teflon-lined lids or 
brass/acetate sleevesa 

none 

On-Site Laboratory 

BTEX/TPH-p SOG 020/ 
GC, PID and FID 

Soil 14 days to analysis Glass jars with Teflon-lined lids or 
brass/acetate sleevesb 

Cool to 4 °C + 2°C 

TPH-e SOG 018/ 
GC and ECD 

Soil 14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesb 

Cool to 4 °C + 2°C 
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Parameter 
Method (Reference) 

/Technique Matrix Holding Time Container Preservation 

On-Site Laboratory (Continued) 

PCBs SOG 016/  
GC and ECD 

Soil 14 days to extraction 
40 days to analysis 

Glass jars with Teflon-lined lids or 
brass/acetate sleevesb 

Cool to 4 °C + 2°C 

Metals SOG 014/ 
EDXRF 

Soil 6 months to analysis Glass jars with Teflon-lined lids or 
brass/acetate sleevesb 

Cool to 4 °C + 2°C 

Notes:  

a When soil samples were collected in sleeves, the ends were covered with Teflon liners and hard plastic caps. 

APHA American Public Health Association  
ASTM American Society for Testing and Materials  
BTEX Benzene, toluene, ethylbenzene, and xylenes 
CLP Contract Laboratory Program 
CVAA Cold vapor atomic absorption 
ECD Electron capture detector 
EDXRF Energy dispersive x-ray fluorescence 
EPA U.S. Environmental Protection Agency 
FID Flame ionization detector 
GC Gas chromatography with the following detectors:  MS, ECD; PID; and FID 
HCl Hydrochloric acid 
ICPES Inductively coupled plasma emission spectroscopy  
L Liter 

LUFT Leaking underground fuel tank 
MCAWW “Methods for Chemical Analysis of Water and Wastes” 
mL Milliliter 
MS Mass spectroscopy 
NOAA National Oceanic and Atmospheric Administration 
PCB Polychlorinated biphenyl 
PID Photoionization detector 
SOW Statement of work 
TDS Total dissolved solids 
TOC Total organic carbon 
TPH-e Total petroleum hydrocarbons as extractables 
TPH-p Total petroleum hydrocarbons as purgeables  

Sources

PRC.  1994.  “On-Site Laboratory Standard Operating Guidelines, Mare Island, Vallejo, California.”  August. 

: 

APHA and others.  1992.  Standard Methods for Examination of Water and Wastewater. 

ASTM.  1999.  Annual Book of ASTM Standards. 

NOAA. 1998.  “Sampling and Analytical Methods of the National Status and Trends Program, Mussel Watch Program: 1993-1996 Update.”  March. 

State of California.  1989.  “LUFT Field Manual:  Guidelines for Site Assessment, Cleanup, and Underground Storage Tank Closure.”  Leaking Underground Fuel Tanks Task Force.  October. 

EPA.  1983.  “Methods for Chemical Analysis of Water and Wastes.”  March. 

EPA.  1996.   “Test Methods for Evaluating Solid Waste, Third Edition SW-846.” 

EPA.  1994b.  “EPA Contract Laboratory Program Statement of Work for Organic Analysis.”  Document Number OLM03.1.  August. 
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TABLE C-2:  HOLDING TIME REQUIREMENTS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Analysis Matrix 
Holding Timea 
Requirement Estimated Data (Jh) 

Data Qualified as “Jh” (Estimated) 
and Nondetected Data Qualified as 

“Rh” (Rejected) 

Volatiles, TPH as purgeables, and 
aromatic volatiles  

Water or soil Analysis in 14 days  Exceeded by < 14 days Exceeded by > 14 days 

Volatiles and aromatic volatiles Unpreserved 
water 

Analysis in 7 days Exceeded by < 7 days Exceeded by > 7 days 

Semivolatiles, pesticides, PCBs, 
explosives, and TPH as extractables 

Water Extraction in 7 days 
Analysis in 40 days 

Exceeded by < 7 days (E) 
Exceeded by < 40 days (A) 

Exceeded by > 17days (E) 
Exceeded by > 40 days (A) 

 Soil Extraction in 14 days 
Analysis in 40 days 

Exceeded by < 14 days (E) 
Exceeded by < 40 days (A) 

Exceeded by > 14 days (E) 
Exceeded by > 40 days (A) 

TOC Water or soil Analysis in 28 days Exceeded by < 28 days Exceeded by > 28 days 

TDS Water Analysis in 7 days Exceeded by < 7 days Exceeded by > 7 days 

Notes:  

a Holding times are specified from the date of sample collection. 

A Analysis 

E Extraction 

PCB Polychlorinated biphenyl 

TDS Total dissolved solids 

TOC Total organic carbon 

TPH Total petroleum hydrocarbons  

Source

Title 40 of the Code of Federal Regulations Part 136 

: 



TABLE C-3:  DATA QUALIFICATION:  HOLDING TIME VIOLATIONS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

A p p e n d i x  C ,  R I  R e p o r t ,  I A  F 1

Page 1 of 2

Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (Jh)

Number 
(Percent) of 

Analytes 
Rejected (Rh)

Hexavalent Chromium
Hexavalent Chromium Soil 52 3 0

Total Soil 52 3 (5.77%) 0 (0.00%)
Low-Level Volatile Organic Compounds 8260
cis-1,2-Dichloroethene Water 30 1 0

Total Water 1,892 1 (0.05%) 0 (0.00%)
Low-Level Volatile Organic Compounds
1,2,4-Trichlorobenzene Water 23 1 0
1,2-Dichlorobenzene Water 23 1 0
1,3-Dichlorobenzene Water 23 1 0
1,4-Dichlorobenzene Water 23 1 0
Benzene Water 111 1 0
Chlorobenzene Water 111 1 0
Ethylbenzene Water 111 1 0
Styrene Water 111 1 0
Toluene Water 111 1 0
Xylene (Total) Water 106 1 0

Total Water 3,951 10 (0.25%) 0 (0.00%)
Polychlorinated Biphenyls
Aroclor-1016 Soil 4 1 0
Aroclor-1221 Soil 4 1 0
Aroclor-1232 Soil 4 1 0
Aroclor-1242 Soil 4 1 0
Aroclor-1248 Soil 4 1 0
Aroclor-1254 Soil 4 1 0
Aroclor-1260 Soil 28 1 0

Total Soil 52 7 (13.46%) 0 (0.00%)
Organotins
Tributyltin Soil 14 2 0

Total Soil 38 2 (5.26%) 0 (0.00%)
Explosives
1,3,5-Trinitrobenzene Water 106 0 1
1,3-Dinitrobenzene Water 106 1 0
2,4,6-Trinitrotoluene Water 106 0 1
2,4-Dinitrotoluene Water 106 0 1
2,6-Dinitrotoluene Water 106 0 1
2-Amino-4,6-Dinitrotoluene Water 106 0 1
2-Nitrotoluene Water 74 0 1
3-Nitrotoluene Water 106 0 1
4-Amino-2,6-Dinitrotoluene Water 106 0 1
4-Nitrotoluene Water 74 0 1
HMX Water 106 0 1
Nitrobenzene Water 106 0 1
RDX Water 106 0 1
Tetryl Water 106 0 1

Total Water 1,562 1 (0.06%) 13 (0.83%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (Jh)

Number 
(Percent) of 

Analytes 
Rejected (Rh)

TPH-Extractables
Diesel-Range Organics Water 136 2 0
Motor Oil-Range Organics Water 115 2 0

Total Water 254 4 (1.57%) 0 (0.00%)
TPH-Purgeables
Gasoline-Range Organics Soil 432 2 0

Total Soil 444 2 (0.45%) 0 (0.00%)
Anions
Nitrate (as N) Water 19 13 0
Nitrate+nitrite as nitrogen Water 34 1 1
Ortho-phosphate (as P) Water 52 19 0
Sulfate Water 53 1 0

Total Water 210 34 (16.19%) 1 (0.48%)
Total Dissolved Solids
Total Dissolved Solids Water 66 5 0

Total Water 66 5 (7.58%) 0 (0.00%)
pH
pH Sediment 4 4 0

Total Sediment 4 4 (100.0%) 0 (0.00%)
pH Soil 191 6 0

Total Soil 191 6 (3.14%) 0 (0.00%)
General Chemisty
Ferrous Iron Water 1 1 0

Total Water 3 1 (33.33%) 0 (0.00%)
Full Summary All 100,455 80 (0.08%) 14 (0.01%)

Notes:

HMX     Cyclotetramethylenetetranitramine

RDX     Cyclotrimethylenetrinitramine

TPH      Total petroleum hydrocarbons
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TABLE C-4:  CALIBRATION REQUIREMENTS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Analysis Calibration Requirements 
Detected Data Qualified 

as “Jc” (Estimated) 

Nondetected Data 
Qualified as “Jc” 

(Estimated) 

Detected Data Qualified 
as “Jc” (Estimated) and 

Nondetected Data 
Qualified as “Rc” 

(Rejected) 

Volatiles and semivolatiles IC:  %RSD < 30.0% 
CC:  %D < + 25.0% 

IC:  %RSD > 30.0% 
CC:  %D > + 25.0% 

IC:  %RSD > 30.0 % 
CC:  %D > 25.0% 

RRF < 0.05 

Pesticides and 
polychlorinated biphenyls 

IC:  %RSD < 20.0% 

PEM/CC: %D < + 25.0% 

IC:  %RSD > 20.0% 

PEM/CC: %D > + 25.0% 

IC:  %RSD > 20.0% 

PEM/CC: %D > 25.0% 

NA 

Metals IC:  r > 0.995 

ICV/CCV:  90-110% 

IC:  r <0.995 

ICV/CCV:  >110% 

ICV/CCV:  <90% 

IC:  < 0.995 

ICV/CCV:  < 90% 

NA 

Mercury, cyanide, and 
hexavalent chromium 

IC:  r > 0.995 

ICV/CCV:  80-120% 

IC:  r <0.995 

ICV/CCV:  >120% 

ICV/CCV:  <80% 

IC:  < 0.995 

ICV/CCV:  < 80% 

NA 

TPH as purgeables and 
TPH as extractables 

IC:  %RSD < 20.0% 
CC:  %D < + 15.0% 

IC:  %RSD > 20.0% 
CC:  %D > + 15.0% 

IC:  %RSD > 20.0% 
CC:  %D > + 15.0% 

NA 

Organotins and explosives IC:  %RSD < 25.0% 

CC: %D < + 20.0% 

IC:  %RSD > 25.0% 
CC:  %D > + 20.0% 

IC:  %RSD > 25.0% 
CC:  %D > + 20.0% 

NA 

Total organic carbon and pH CC:  %D < 10.0% NA NA NA 

Notes: 
a IC criteria applies to single peak pesticides only. 
%D Percent difference ICV Initial calibration 
%RSD Percent relative standard deviation PEM Performance evaluation mixture 
CC Continuing calibration r Correlation coefficient 
CCV Continuing calibration verification RRF Relative response factor  
CLP Contract Laboratory Program  NA No calibration criteria were used for the rejection of data verification 
IC Initial calibration  TPH   Total petroleum hydrocarbons 

Source

U.S. Environmental Protection Agency.  1994b.  “EPA Contract Laboratory Program Statement of Work for Organic Analysis.”  OLM03.1.  August. 

: 
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
Number (Percent) of 

Analytes Rejected (Rc)
CLP Volatile Organic Compounds
2-Butanone Residue 54 20 0
2-Hexanone Residue 54 24 0
Acetone Residue 54 54 0
Bromomethane Residue 54 42 0
Carbon Tetrachloride Residue 54 3 0
Chloroethane Residue 54 6 0
Chloromethane Residue 54 6 0
Vinyl Chloride Residue 54 6 0

Total Residue 1,782 161 (9.03%) 0 (0.00%)
1,1,2,2-Tetrachloroethane Soil 400 3 0
1,1-Dichloroethane Soil 400 17 0
1,2-Dichloroethane Soil 400 12 0
2-Butanone Soil 400 150 0
2-Hexanone Soil 400 152 0
4-Methyl-2-Pentanone Soil 400 21 0
Acetone Soil 400 263 0
Bromomethane Soil 400 112 0
Carbon Disulfide Soil 400 2 0
Chloroethane Soil 400 27 0
Chloromethane Soil 400 20 0
Methylene Chloride Soil 400 11 0
Vinyl Chloride Soil 400 47 0

Total Soil 13,238 837 (6.32%) 0 (0.00%)
Volatile Organic Compounds 8260
1,1,1-Trichloroethane Soil 38 7 0
1,2-Dichloroethane Soil 38 18 0
2-Butanone Soil 38 0 36
Acetone Soil 38 11 0
Chloroethane Soil 38 0 34
Total Soil 1,829 36 (1.97%) 70 (3.83%)
2-Butanone Water 63 2 61
2-Hexanone Water 63 0 48
4-Methyl-2-Pentanone Water 63 0 56
Acetone Water 63 25 38
Bromomethane Water 63 23 0
Carbon Disulfide Water 63 2 0
Chloroethane Water 63 0 7
Chloromethane Water 63 5 0
Methyl Tertiary Butyl Ether Water 63 3 0
Trichlorofluoromethane Water 63 8 0

Total Water 3,024 68 (2.25%) 210 (6.94%)
Low-Level Volatile Organic Compounds 8260
2-Butanone Water 30 0 19
4-Isopropyltoluene Water 30 5 0
4-Methyl-2-Pentanone Water 30 0 21
Acetone Water 30 3 18
Bromomethane Water 30 1 0
Dichlorodifluoromethane Water 30 11 0
Hexachlorobutadiene Water 30 4 0
N-Butylbenzene Water 30 5 0
Tetrachloroethene Water 30 3 0

Total Water 1,892 32 (1.69%) 58 (3.07%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
Number (Percent) of 

Analytes Rejected (Rc)
Low-Level Volatile Organic Compounds 
1,1-Dichloroethene Soil 54 9 0
2-Butanone Soil 54 9 0
4-Methyl-2-Pentanone Soil 54 7 0
Acetone Soil 54 28 0
Carbon Disulfide Soil 54 9 0
Chloroethane Soil 54 9 0

Total Soil 1,787 71 (3.97%) 0 (0.00%)
1,2-Dibromo-3-Chloropropane Water 23 3 5
2-Butanone Water 111 32 17
2-Hexanone Water 111 48 9
4-Methyl-2-Pentanone Water 111 13 5
Acetone Water 111 73 4
Bromoform Water 111 3 0
Bromomethane Water 111 1 0
Carbon Disulfide Water 111 12 0
Carbon Tetrachloride Water 111 5 0
Chloromethane Water 111 11 0
Dibromochloromethane Water 111 3 0
Methyl Tertiary Butylether Water 1 1 0
Trichlorofluoromethane Water 5 1 0

Total Water 3,951 206 (5.21%) 40 (1.01%)
CLP Semivolatile Organic Compounds
2,4-Dinitrophenol Residue 52 52 0
3,3'-Dichlorobenzidine Residue 52 13 0
4,6-Dinitro-2-Methylphenol Residue 52 9 0
4-Methylphenol Residue 52 9 0
4-Nitroaniline Residue 52 1 0
4-Nitrophenol Residue 52 52 0
Benzo(a)anthracene Residue 52 3 0
Bis(2-Ethylhexyl)phthalate Residue 52 10 0
Chrysene Residue 52 3 0
Di-N-Octylphthalate Residue 52 11 0
Hexachlorocyclopentadiene Residue 52 44 0

Total Residue 3,328 207 (6.22%) 0 (0.00%)
2,2'-Oxybis(1-Chloropropane) Soil 407 8 0
2,4,5-Trichlorophenol Soil 407 9 0
2,4-Dichlorophenol Soil 407 24 0
2,4-Dinitrophenol Soil 407 230 26
2,4-Dinitrotoluene Soil 407 21 0
2,6-Dinitrotoluene Soil 407 21 0
2-Methylnaphthalene Soil 407 6 0
2-Nitroaniline Soil 407 1 0
2-Nitrophenol Soil 407 21 0
3,3'-Dichlorobenzidine Soil 407 74 0
3-Nitroaniline Soil 407 20 0
4,6-Dinitro-2-Methylphenol Soil 407 130 0
4-Chloroaniline Soil 407 9 0
4-Methylphenol Soil 407 3 0
4-Nitroaniline Soil 407 33 0
4-Nitrophenol Soil 407 134 0
Benzo(a)anthracene Soil 407 4 0
Benzo(b)fluoranthene Soil 407 7 0
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
Number (Percent) of 

Analytes Rejected (Rc)
CLP Semivolatile Organic Compounds (Continued)
Benzo(g,h,i)perylene Soil 407 17 0
Benzo(k)fluoranthene Soil 407 21 6
Bis(2-Chloroethyl)Ether Soil 407 1 0
Bis(2-Ethylhexyl)phthalate Soil 407 25 0
Carbazole Soil 387 25 0
Chrysene Soil 407 4 0
Di-N-Octylphthalate Soil 407 73 4
Dibenz(a,h)anthracene Soil 407 46 0
Dibenzofuran Soil 407 8 0
Hexachlorobenzene Soil 407 13 0
Hexachlorobutadiene Soil 407 6 0
Hexachlorocyclopentadiene Soil 407 164 1
Indeno(1,2,3-cd)pyrene Soil 407 16 0
N-Nitroso-Di-N-Propylamine Soil 407 6 0
Pentachlorophenol Soil 407 63 0
Phenol Soil 407 7 0
Pyrene Soil 407 15 0

Total Soil 26,068 1,265 (4.85%) 37 (0.14%)
2,2'-Oxybis(1-Chloropropane) Water 33 1 0
2,4-Dinitrophenol Water 33 27 2
2,4-Dinitrotoluene Water 33 3 0
2,6-Dinitrotoluene Water 33 2 0
2-Methylphenol Water 33 1 0
2-Nitrophenol Water 33 2 0
3,3'-Dichlorobenzidine Water 33 5 0
4,6-Dinitro-2-Methylphenol Water 33 4 0
4-Chloro-3-Methylphenol Water 33 1 0
4-Chloroaniline Water 33 4 0
4-Nitroaniline Water 33 5 0
4-Nitrophenol Water 33 24 0
Benzo(g,h,i)perylene Water 33 3 0
Bis(2-Ethylhexyl)phthalate Water 33 3 0
Carbazole Water 36 6 0
Di-N-Octylphthalate Water 33 3 0
Diethylphthalate Water 33 1 0
Hexachlorobutadiene Water 33 1 0
Hexachlorocyclopentadiene Water 33 21 0
Hexachloroethane Water 33 1 0
N-Nitrosodiphenylamine (1) Water 33 4 0
Pyrene Water 33 3 0

Total Water 2,111 125 (5.92%) 2 (0.09%)
Semivolatile Organic Compounds 8270
Benzo(g,h,i)perylene Soil 38 10 0
Benzoic Acid Soil 38 1 0
Dibenz(a,h)anthracene Soil 38 10 0
Indeno(1,2,3-cd)pyrene Soil 38 11 0

Total Soil 2,356 32 (1.36%) 0 (0.00%)
3,3'-Dichlorobenzidine Water 30 2 0
Indeno(1,2,3-cd)pyrene Water 30 1 0

Total Water 1,876 3 (0.16%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
Number (Percent) of 

Analytes Rejected (Rc)
Low-Level Semivolatile Organic Compounds
2,4-Dinitrophenol Water 5 1 0
3,3'-Dichlorobenzidine Water 5 2 0
4-Nitrophenol Water 5 3 0
Carbazole Water 5 1 0
Hexachlorobutadiene Water 5 1 0
Hexachlorocyclopentadiene Water 5 5 0

Total Water 320 13 (4.06%) 0 (0.00%)
CLP Pesticides/Polychlorinated Biphenyls
alpha-BHC Residue 36 36 0
delta-BHC Residue 36 36 0
gamma-BHC (Lindane) Residue 36 36 0

Total Residue 1,008 108 (10.71%) 0 (0.00%)
4,4'-DDT Soil 310 37 0
Aldrin Soil 310 6 0
alpha-BHC Soil 310 108 0
beta-BHC Soil 310 12 0
delta-BHC Soil 310 102 0
gamma-BHC (Lindane) Soil 310 87 0
Heptachlor Soil 310 141 0
Heptachlor Epoxide Soil 310 78 0

Total Soil 8,680 571 (6.58%) 0 (0.00%)
PCBs
PCB-28 Sediment 4 4 0

Total Sediment 140 4 (2.86%) 0 (0.00%)
Aroclor-1260 Soil 28 3 0

Total Soil 52 3 (5.77%) 0 (0.00%)
Organotins
Monobutyltin Soil 9 1 0

Total Soil 38 1 (2.63%) 0 (0.00%)
Explosives
Picric Acid Residue 23 1 0

Total Residue 377 1 (0.27%) 0 (0.00%)
2,4-Diamino-6-Nitrotoluene Soil 113 15 0
2,6-Diamino-4-Nitrotoluene Soil 113 1 0
2-Nitrotoluene Soil 157 8 0
3-Nitrotoluene Soil 221 8 0
4-Nitrotoluene Soil 157 8 0
Nitrobenzene Soil 221 8 0
Nitroglycerine Soil 157 15 0
PETN Soil 157 4 0
Picric Acid Soil 199 40 0
Tetryl Soil 221 20 0

Total Soil 3,774 127 (3.37%) 0 (0.00%)
Picric Acid Water 55 7 0
Tetryl Water 106 5 1

Total Water 1,562 12 (0.77%) 1 (0.06%)
TPH-Extractables
Diesel-Range Organics Soil 801 15 0
Motor Oil-Range Organics Soil 678 26 0

Total Soil 1,537 41 (2.67%) 0 (0.00%)
Diesel-Range Organics Water 136 1 0

Total Water 254 1 (0.39%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
Number (Percent) of 

Analytes Rejected (Rc)
TPH-Purgeables
Gasoline-Range Organics Soil 432 45 0

Total Soil 444 45 (10.14%) 0 (0.00%)
Full Summary All 83752 3,970 (4.74%) 418 (0.50%)

Notes:

CLP     Contract Laboratory Program

DDT     Dichlorodiphenyltrichloroethane

PCB     Polychlorinated biphenyl

PETN   Pentaerythritol tetranitrate

TPH     Total petroleum hydrocarbons
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Analyte Matrix
Number of Analytes 

Reported

Number (Percent) of 
Analytes Estimated 

(Jc)
CLP Dissolved Metals
Aluminum Water 10 1
Chromium Water 10 8
Copper Water 10 8
Nickel Water 10 8

Total Water 240 25 (10.42%)
CLP Total Metals
Zinc Residue 55 1

Total Residue 1,320 1 (0.08%)
Zinc Sediment 8 4

Total Sediment 196 4 (2.04%)
Zinc Soil 199 9

Total Soil 3,889 9 (0.23%)
Aluminum Water 20 5
Antimony Water 20 4
Chromium Water 20 7
Copper Water 20 7
Nickel Water 20 11

Total Water 481 34 (7.07%)
Anions
Chloride Water 52 3

Total Water 210 3 (1.43%)
Full Summary All 16,703 76 (0.46%)

Note:

CLP     Contract Laboratory Program
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TABLE C-7:  DATA QUALIFICATION:  BLANK CONTAMINATION 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (UJb)

Number (Percent) of 
Analytes Reported 

(UJf)
CLP Dissolved Metals
Antimony Water 10 3 0
Nickel Water 10 2 0
Selenium Water 10 3 0
Sodium Water 10 1 0
Vanadium Water 10 2 0

Total Water 240 11 (4.58%) 0 (0.00%)
CLP Total Metals
Antimony Residue 55 1 0
Beryllium Residue 55 13 0
Cadmium Residue 55 1 0
Mercury Residue 55 1 1
Molybdenum Residue 55 16 0
Selenium Residue 55 2 0
Silver Residue 55 4 0
Sodium Residue 55 2 0

Total Residue 1,320 40 (3.03%) 1 (0.08%)
Beryllium Sediment 8 1 0
Selenium Sediment 8 1 0
Thallium Sediment 8 1 0

Total Sediment 196 3 (1.53%) 0 (0.00%)
Antimony Soil 156 20 0
Beryllium Soil 175 66 0
Cadmium Soil 163 31 0
Cobalt Soil 151 1 0
Lead Soil 238 1 0
Mercury Soil 151 24 0
Molybdenum Soil 151 62 0
Potassium Soil 151 1 0
Selenium Soil 151 12 0
Silver Soil 151 6 0
Sodium Soil 151 7 0
Thallium Soil 151 9 0

Total Soil 3,889 240 (6.17%) 0 (0.00%)
Antimony Water 20 11 0
Chromium Water 20 1 0
Copper Water 20 1 0
Iron Water 20 0 1
Lead Water 20 0 2
Molybdenum Water 20 1 0
Nickel Water 20 2 0
Selenium Water 20 11 0
Silver Water 20 1 0
Sodium Water 20 2 0
Vanadium Water 20 1 1
Zinc Water 20 0 3

Total Water 481 31 (6.44%) 7 (1.46%)
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TABLE C-7:  DATA QUALIFICATION:  BLANK CONTAMINATION (CONTINUED)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (UJb)

Number (Percent) of 
Analytes Reported 

(UJf)
WET CLP Metals
Antimony Soil 8 4 0
Cadmium Soil 8 2 0
Copper Soil 8 1 0
Molybdenum Soil 8 1 0
Potassium Soil 8 5 0
Sodium Soil 8 7 0
Zinc Soil 8 1 0

Total Soil 192 21 (10.94%) 0 (0.00%)
CLP Volatile Organic Compounds
2-Butanone Residue 54 1 0
Acetone Residue 54 50 0
Methylene Chloride Residue 54 19 0

Total Residue 1,782 70 (3.93%) 0 (0.00%)
2-Butanone Soil 400 107 0
Acetone Soil 400 272 0
Chloromethane Soil 400 2 0
Methylene Chloride Soil 400 133 0
Toluene Soil 400 23 1

Total Soil 13,238 537 (4.06%) 1 (0.01%)
Volatile Organic Compounds 8260
Acetone Soil 38 7 0
Methylene Chloride Soil 38 13 0
Trichloroethene Soil 38 4 0

Total Soil 1,829 24 (1.31%) 0 (0.00%)
2-Butanone Water 63 1 0
Acetone Water 63 23 0
Chloroform Water 63 0 1
Methylene Chloride Water 63 6 0
Toluene Water 63 0 3

Total Water 3,024 30 (0.99%) 4 (0.13%)
Low-Level Volatile Organic Compounds 8260
Acetone Water 30 3 0

Total Water 1,892 3 (0.16%) 0 (0.00%)
Low-Level Volatile Organic Compounds
Acetone Soil 54 22 0
Methylene Chloride Soil 54 24 0

Total Soil 1,787 46 (2.57%) 0 (0.00%)
Low-Level Volatile Organic Compounds (Continued)
2-Butanone Water 111 35 0
4-Methyl-2-Pentanone Water 111 2 0
Acetone Water 111 76 5
Chloroform Water 111 0 2
Chloromethane Water 111 0 1
Methylene Chloride Water 111 39 0
Toluene Water 111 0 7

Total Water 3,951 152 (3.85%) 15 (0.38%)
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TABLE C-7:  DATA QUALIFICATION:  BLANK CONTAMINATION (CONTINUED)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (UJb)

Number (Percent) of 
Analytes Reported 

(UJf)
CLP Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate Residue 52 36 0
Butylbenzylphthalate Residue 52 29 0
Di-n-butylphthalate Residue 52 40 0
Di-n-octylphthalate Residue 52 9 0
Diethylphthalate Residue 52 1 0
Dimethylphthalate Residue 52 2 0

Total Residue 3,328 117 (3.52%) 0 (0.00%)
Bis(2-ethylhexyl)phthalate Soil 407 99 0
Butylbenzylphthalate Soil 407 19 0
Di-n-butylphthalate Soil 407 96 0
Di-n-octylphthalate Soil 407 11 0
Diethylphthalate Soil 407 18 0
Dimethylphthalate Soil 407 1 0
Phenol Soil 407 3 0

Total Soil 26,068 247 (0.95%) 0 (0.00%)
Bis(2-ethylhexyl)phthalate Water 33 22 0
Butylbenzylphthalate Water 33 7 0
Di-n-butylphthalate Water 33 17 0
Diethylphthalate Water 33 16 0
Dimethylphthalate Water 33 1 0

Total Water 2,111 63 (2.98%) 0 (0.00%)
Semivolatile Organic Compounds 8270
Bis(2-ethylhexyl)phthalate Residue 1 1 0
Butylbenzylphthalate Residue 1 1 0
Di-n-butylphthalate Residue 1 1 0

Total Residue 62 3 (4.84%) 0 (0.00%)
Bis(2-ethylhexyl)phthalate Soil 38 4 0
Butylbenzylphthalate Soil 38 2 0
Di-n-butylphthalate Soil 38 1 0

Total Soil 2,356 7 (0.30%) 0 (0.00%)
Diethylphthalate Water 30 2 0

Total Water 1,876 2 (0.11%) 0 (0.00%)
Low-Level Semivolatile Organic Compounds
Diethylphthalate Water 3 1 0
Phenol Water 3 3 0

Total Water 195 4 (2.05%) 0 (0.00%)
Low-Level Semivolatile Organic Compounds
Bis(2-ethylhexyl)phthalate Water 5 5 0
Butylbenzylphthalate Water 5 4 0
Di-n-butylphthalate Water 5 5 0
Diethylphthalate Water 5 5 0

Total Water 320 19 (5.94%) 0 (0.00%)
Explosives
2,6-Dinitrotoluene Soil 221 2 0

Total Soil 3,774 2 (0.05%) 0 (0.00%)
1,3-Dinitrobenzene Water 106 11 0
2,6-Dinitrotoluene Water 106 2 0

Total Water 1,562 13 (0.83%) 0 (0.00%)
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TABLE C-7:  DATA QUALIFICATION:  BLANK CONTAMINATION (CONTINUED)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) 
of Analytes 

Estimated (UJb)

Number (Percent) of 
Analytes Reported 

(UJf)
TPH-Extractables
Motor Oil-Range Organics Soil 678 15 1

Total Soil 1,537 15 (0.98%) 1 (0.07%)
Diesel-Range Organics Water 136 0 1
Motor Oil-Range Organics Water 115 0 1

Total Water 254 0 (0.00%) 2 (0.79%)
TPH-Purgeables
Gasoline-Range Organics Soil 432 2 0

Total Soil 444 2 (0.45%) 0 (0.00%)
Gasoline-Range Organics Water 107 0 1

Total Water 112 0 (0.00%) 1 (0.89%)
TRPH
TRPH Soil 29 4 0

Total Soil 29 4 (13.79%) 0 (0.00%)
Anions
Nitrate+Nitrite as Nitrogen Water 34 6 2
Ortho-phosphate (as P) Water 52 0 2

Total Water 210 6 (2.86%) 4 (1.90%)
Full Summary All 100,455 1,712 (1.70%) 36 (0.04%)

Notes:

CLP      Contract Laboratory Program
TPH      Total petroleum hydrocarbons
TRPH    Total recoverable petroleum hydrocarbons
WET     Waste extraction test
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TABLE C-8:  ACCURACY REQUIREMENTS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Analytical Group Matrix 
Accuracy 

Requirements 

Detected Data 
Qualified as “Ja” 

(Estimated) 

Detected and 
Nondetected Data 
Qualified as “Ja” 

(Estimated) 

Detected Data Qualified as 
“Ja” (Estimated) and 

Nondetected Data Qualified 
as “Ra” (Rejected) 

Volatiles Water SMC1:  88-110% 
SMC2:  86-115% 
SMC3:  76-114% 

SMC1:  > 110% 
SMC2:  > 115% 
SMC3:  > 114%  

SMC1:  < 88% 
SMC2:  < 86% 
SMC3:  < 76% 

Any SMC:  < 10% 

 Soil SMC1:  84-138% 
SMC2:  59-113% 
SMC3:  70-121% 

SMC1:  > 138% 
SMC2:  > 113% 
SMC3:  > 121% 

SMC1:  < 84% 
SMC2:  < 59% 
SMC3:  < 70% 

 

Semivolatiles Water SMC1:  35-114% 
SMC2:  43-116% 
SMC3:  33-141% 
SMC4:  10-110% 
SMC5:  21-110% 
SMC6:  10-123% 
SMC7:  33-110% 
SMC8:  16-110% 

SMC1:  > 114% 
SMC2:  > 116% 
SMC3:  > 141% 
SMC4:  > 110% 
SMC5:  > 110% 
SMC6:  > 123% 
SMC7:  > 110% 
SMC8:  > 110% 

SMC1:  < 35% 
SMC2:  < 43% 
SMC3:  < 33% 
SMC4:  < 10% 
SMC5:  < 21% 
SMC6:  < 10% 
SMC7:  < 33% 
SMC8:  < 16% 

Any SMC:  < 10% 

 Soil SMC1:  23-120% 
SMC2:  30-115% 
SMC3:  18-137% 
SMC4:  24-113% 
SMC5:  25-121% 
SMC6:  19-122% 
SMC7:  20-130% 
SMC8:  20-130% 

SMC1:  > 120% 
SMC2:  > 115% 
SMC3:  > 137% 
SMC4:  > 113% 
SMC5:  > 121% 
SMC6:  > 122% 
SMC7:  > 130% 
SMC8:  > 130% 

SMC1:  < 23% 
SMC2:  < 30% 
SMC3:  < 18% 
SMC4:  < 24% 
SMC5:  < 25% 
SMC6:  < 19% 
SMC7:  < 20% 
SMC8:  < 20% 

Any SMC:  < 10% 

Pesticides and 
polychlorinated 
biphenyls 

Soil or 
water 

TCX:  30-150% 
DCB:  30-150% 

TCX or DCB:  > 150% 
(two or more 
surrogates) 

TCX or DCB:  < 30%  
(two or more surrogates) 

TCX or DCB: <10%  (one or 
more surrogates) 

TPH as extractables, 
extractables, 
organotins, and 
explosives 

Soil or 
water 

SMC:  60-140% SMC:  > 140% SMC:  < 60% SMC:  < 10% 
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Analytical Group Matrix 
Accuracy 

Requirements 

Detected Data 
Qualified as “Ja” 

(Estimated) 

Detected and 
Nondetected Data 
Qualified as “Ja” 

(Estimated) 

Detected Data Qualified as 
“Ja” (Estimated) and 

Nondetected Data Qualified 
as “Ra” (Rejected) 

TPH as purgeables and 
aromatic volatiles 

Soil or 
water 

SMC:  75-125% SMC:  > 125% SMC:  < 75% SMC:  < 10% 

Notes: 

DCB Dichlorobenzene 

SMC System monitoring compound 

TCX Tetrachloro-m-xylene 

TPH Total petroleum hydrocarbons  

Source

 

: 

U.S. Environmental Protection Agency.  1994b.  “EPA Contract Laboratory Program Statement of Work for Organic Analysis.”  OLM03.1.  August. 



TABLE C-9:  DATA QUALIFICATION:  SURROGATE RECOVERY VIOLATIONS 
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Page 1 of 10

Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ja)

Number 
(Percent) of 

Analytes 
Rejected (Ra)

Aromatic Volatile Organic Compounds
Benzene Soil 71 1 0
Ethylbenzene Soil 71 1 0
Toluene Soil 71 1 0
Xylene (Total) Soil 53 1 0

Total Soil 309 4 (1.29%) 0 (0.00%)
Benzene Water 36 1 0
Ethylbenzene Water 36 1 0
m,p-Xylene Water 5 1 0
Metyl Tertiary Butyl Ether Water 4 1 0
o-Xylene Water 5 1 0
Toluene Water 36 1 0

Total Water 193 6 (3.11%) 0 (0.00%)
CLP Volatile Organic Compounds
Methylene Chloride Residue 54 1 0
Toluene Residue 54 1 0
Xylene (Total) Residue 54 1 0

Total Residue 1,782 3 (0.17%) 0 (0.00%)
1,1,1-Trichloroethane Soil 400 3 0
1,1,2,2-Tetrachloroethane Soil 400 3 0
1,1,2-Trichloroethane Soil 400 3 0
1,1-Dichloroethane Soil 400 3 0
1,1-Dichloroethene Soil 400 3 0
1,2-Dichloroethane Soil 400 3 0
1,2-Dichloroethene (Total) Soil 382 8 0
1,2-Dichloropropane Soil 400 3 0
2-Butanone Soil 400 5 0
2-Hexanone Soil 400 3 0
4-Methyl-2-Pentanone Soil 400 3 0
Acetone Soil 400 11 0
Benzene Soil 400 8 0
Bromodichloromethane Soil 400 3 0
Bromoform Soil 400 3 0
Bromomethane Soil 400 3 0
Carbon Disulfide Soil 400 9 0
Carbon Tetrachloride Soil 400 3 0
Chlorobenzene Soil 400 3 0
Chloroethane Soil 400 3 0
Chloroform Soil 400 3 0
Chloromethane Soil 400 4 0
cis-1,2-Dichloroethene Soil 18 1 0
cis-1,3-Dichloropropene Soil 400 3 0
Dibromochloromethane Soil 400 3 0
Ethylbenzene Soil 400 4 0
Methylene Chloride Soil 400 8 0
Styrene Soil 400 3 0
Tetrachloroethene Soil 400 3 0
Toluene Soil 400 4 0



TABLE C-9:  DATA QUALIFICATION:  SURROGATE RECOVERY VIOLATIONS 
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ja)

Number 
(Percent) of 

Analytes 
Rejected (Ra)

CLP Volatile Organic Compounds (Continued)
trans-1,3-Dichloropropene Soil 400 3 0
Trichloroethene Soil 400 9 0
Vinyl Chloride Soil 400 3 0
Xylene (Total) Soil 400 4 0

Total Soil 13,238 141 (1.07%) 0 (0.00%)
Volatile Organic Compounds 8260
1,1,1-Trichloroethane Soil 38 2 0
1,1,2,2-Tetrachloroethane Soil 38 2 0
1,1,2-Trichloroethane Soil 38 2 0
1,1,2-Trichlorotrifluoroethane Soil 38 2 0
1,1-Dichloroethane Soil 38 2 0
1,1-Dichloroethene Soil 38 2 0
1,2,3-Trichlorobenzene Soil 38 2 0
1,2,4-Trichlorobenzene Soil 38 2 0
1,2-Dibromo-3-Chloropropane Soil 38 2 0
1,2-Dibromoethane Soil 38 2 0
1,2-Dichlorobenzene Soil 38 2 0
1,2-Dichloroethane Soil 38 2 0
1,2-Dichloropropane Soil 38 2 0
1,3-Dichlorobenzene Soil 38 2 0
1,4-Dichlorobenzene Soil 38 2 0
2-Hexanone Soil 38 2 0
4-Methyl-2-Pentanone Soil 38 2 0
Acetone Soil 38 2 0
Benzene Soil 39 2 0
Bromochloromethane Soil 38 2 0
Bromodichloromethane Soil 38 2 0
Bromoform Soil 38 2 0
Bromomethane Soil 38 2 0
Carbon Disulfide Soil 38 2 0
Carbon Tetrachloride Soil 38 2 0
Chlorobenzene Soil 38 2 0
Chloroform Soil 38 2 0
Chloromethane Soil 38 2 0
cis-1,2-Dichloroethene Soil 38 2 0
cis-1,3-Dichloropropene Soil 38 2 0
Dibromochloromethane Soil 38 2 0
Dichlorodifluoromethane Soil 38 2 0
Ethylbenzene Soil 39 2 0
Isopropylbenzene Soil 38 2 0
m,p-Xylene Soil 39 2 0
Methyl Tertiary Butylether Soil 38 2 0
Methylene Chloride Soil 38 2 0
o-Xylene Soil 39 2 0
Styrene Soil 38 2 0
Tetrachloroethene Soil 38 2 0
Toluene Soil 39 2 0
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Volatile Organic Compounds 8260 (Continued)
trans-1,2-Dichloroethene Soil 38 2 0
trans-1,3-Dichloropropene Soil 38 2 0
Trichloroethene Soil 38 2 0
Trichlorofluoromethane Soil 38 2 0
Vinyl Chloride Soil 38 2 0

Total Soil 1,829 92 (5.03%) 0 (0.00%)
Low-Level Volatile Organic Compounds 8260
1,1,1,2-Tetrachloroethane Water 30 2 0
1,1,1-Trichloroethane Water 30 2 0
1,1,2,2-Tetrachloroethane Water 30 2 0
1,1,2-Trichloroethane Water 30 2 0
1,1-Dichloroethane Water 30 2 0
1,1-Dichloroethene Water 30 2 0
1,1-Dichloropropene Water 30 2 0
1,2,3-Trichlorobenzene Water 30 2 0
1,2,3-Trichloropropane Water 30 2 0
1,2,4-Trichlorobenzene Water 30 2 0
1,2,4-Trimethylbenzene Water 30 2 0
1,2-Dibromo-3-Chloropropane Water 30 2 0
1,2-Dibromoethane Water 30 2 0
1,2-Dichlorobenzene Water 30 2 0
1,2-Dichloroethane Water 30 2 0
1,2-Dichloropropane Water 30 2 0
1,3,5-Trimethylbenzene Water 30 2 0
1,3-Dichlorobenzene Water 30 2 0
1,3-Dichloropropane Water 30 2 0
1,4-Dichlorobenzene Water 30 2 0
2,2-Dichloropropane Water 30 2 0
2-Butanone Water 30 2 0
2-Chlorotoluene Water 30 2 0
2-Hexanone Water 30 2 0
4-Chlorotoluene Water 30 2 0
4-Isopropyltoluene Water 30 2 0
4-Methyl-2-Pentanone Water 30 2 0
Acetone Water 30 2 0
Benzene Water 30 2 0
Bromobenzene Water 30 2 0
Bromodichloromethane Water 30 2 0
Bromoform Water 30 2 0
Bromomethane Water 30 2 0
Carbon Disulfide Water 30 2 0
Carbon Tetrachloride Water 30 2 0
Chlorobenzene Water 30 2 0
Chloroethane Water 30 2 0
Chloroform Water 30 2 0
Chloromethane Water 30 2 0
cis-1,2-Dichloroethene Water 30 2 0
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Low-Level Volatile Organic Compounds 8260 (Continued)
cis-1,3-Dichloropropene Water 30 2 0
Dibromochloromethane Water 30 2 0
Dibromomethane Water 30 2 0
Dichlorodifluoromethane Water 30 2 0
Ethylbenzene Water 30 2 0
Hexachlorobutadiene Water 30 2 0
Isopropylbenzene Water 30 2 0
m,p-Xylene Water 30 2 0
Methylene Chloride Water 30 2 0
N-Butylbenzene Water 30 2 0
N-Propylbenzene Water 30 2 0
Naphthalene Water 30 2 0
o-Xylene Water 30 2 0
Sec-Butylbenzene Water 30 2 0
Styrene Water 30 2 0
Tert-Butylbenzene Water 30 2 0
Tetrachloroethene Water 30 2 0
Toluene Water 30 2 0
trans-1,2-Dichloroethene Water 30 2 0
trans-1,3-Dichloropropene Water 30 2 0
Trichloroethene Water 30 2 0
Trichlorofluoromethane Water 30 2 0
Vinyl Chloride Water 30 2 0

Total Water 1,892 126 (6.66%) 0 (0.00%)
CLP Semivolatile Organic Compounds
1,2,4-Trichlorobenzene Soil 407 1 1
1,2-Dichlorobenzene Soil 407 1 1
1,3-Dichlorobenzene Soil 407 1 1
1,4-Dichlorobenzene Soil 407 1 1
2,2'-Oxybis(1-Chloropropane) Soil 407 1 1
2,4,5-Trichlorophenol Soil 407 0 2
2,4,6-Trichlorophenol Soil 407 0 2
2,4-Dichlorophenol Soil 407 0 2
2,4-Dimethylphenol Soil 407 0 2
2,4-Dinitrophenol Soil 407 0 2
2,4-Dinitrotoluene Soil 407 1 1
2,6-Dinitrotoluene Soil 407 1 1
2-Chloronaphthalene Soil 407 1 1
2-Chlorophenol Soil 407 0 2
2-Methylnaphthalene Soil 407 1 1
2-Methylphenol Soil 407 1 2
2-Nitroaniline Soil 407 1 1
2-Nitrophenol Soil 407 0 2
3,3'-Dichlorobenzidine Soil 407 1 1
3-Nitroaniline Soil 407 1 1
4,6-Dinitro-2-Methylphenol Soil 407 0 2
4-Bromophenyl-Phenylether Soil 407 1 1
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CLP Semivolatile Organic Compounds (Continued)
4-Chloro-3-Methylphenol Soil 407 0 2
4-Chloroaniline Soil 407 1 1
4-Chlorophenyl-Phenylether Soil 407 1 1
4-Methylphenol Soil 407 0 2
4-Nitroaniline Soil 407 2 1
4-Nitrophenol Soil 407 0 2
Acenaphthene Soil 407 1 1
Acenaphthylene Soil 407 1 1
Anthracene Soil 407 1 1
Benzo(a)anthracene Soil 407 2 1
Benzo(a)pyrene Soil 407 2 1
Benzo(b)fluoranthene Soil 407 2 1
Benzo(g,h,i)perylene Soil 407 1 1
Benzo(k)fluoranthene Soil 407 1 1
Bis(2-Chloroethoxy)Methane Soil 407 1 1
Bis(2-Chloroethyl)Ether Soil 407 1 1
Bis(2-Ethylhexyl)phthalate Soil 407 1 1
Butylbenzylphthalate Soil 407 1 1
Carbazole Soil 387 1 1
Chrysene Soil 407 2 1
Di-N-Butylphthalate Soil 407 1 1
Di-N-Octylphthalate Soil 407 1 1
Dibenz(a,h)anthracene Soil 407 1 1
Dibenzofuran Soil 407 1 1
Diethylphthalate Soil 407 2 1
Dimethylphthalate Soil 407 1 1
Fluoranthene Soil 407 2 1
Fluorene Soil 407 1 1
Hexachlorobenzene Soil 407 1 1
Hexachlorobutadiene Soil 407 1 1
Hexachlorocyclopentadiene Soil 407 1 1
Hexachloroethane Soil 407 1 1
Indeno(1,2,3-cd)pyrene Soil 407 1 1
Isophorone Soil 407 1 1
N-Nitroso-Di-N-Propylamine Soil 407 1 1
N-Nitrosodiphenylamine (1) Soil 407 1 1
Naphthalene Soil 407 1 1
Nitrobenzene Soil 407 1 1
Pentachlorophenol Soil 407 0 2
Phenanthrene Soil 407 1 1
Phenol Soil 407 0 2
Pyrene Soil 407 2 1

Total Soil 26,068 59 (0.23%) 78 (0.30%)
Semivolatile Organic Compounds 8270
1,2,4-Trichlorobenzene Soil 38 1 0
2,2'-Oxybis(1-Chloropropane) Soil 38 1 0
2,4-Dinitrotoluene Soil 38 1 0
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Semivolatile Organic Compounds 8270 (Continued)
2,6-Dinitrotoluene Soil 38 1 0
2-Chloronaphthalene Soil 38 1 0
2-Methylnaphthalene Soil 38 1 0
2-Nitroaniline Soil 38 1 0
3,3'-Dichlorobenzidine Soil 38 1 0
3-Nitroaniline Soil 38 1 0
4-Bromophenyl-Phenylether Soil 38 1 0
4-Chloroaniline Soil 38 1 0
4-Chlorophenyl-Phenylether Soil 38 1 0
4-Nitroaniline Soil 38 1 0
Acenaphthene Soil 38 1 0
Acenaphthylene Soil 38 1 0
Anthracene Soil 38 1 0
Benzo(a)anthracene Soil 38 1 0
Benzo(a)pyrene Soil 38 1 0
Benzo(b)fluoranthene Soil 38 1 0
Benzo(g,h,i)perylene Soil 38 1 0
Benzo(k)fluoranthene Soil 38 1 0
Bis(2-Chloroethoxy)Methane Soil 38 1 0
Bis(2-Chloroethyl)Ether Soil 38 1 0
Bis(2-Ethylhexyl)phthalate Soil 38 1 0
Butylbenzylphthalate Soil 38 1 0
Carbazole Soil 38 1 0
Chrysene Soil 38 1 0
Di-N-Butylphthalate Soil 38 1 0
Di-N-Octylphthalate Soil 38 1 0
Dibenz(a,h)anthracene Soil 38 1 0
Dibenzofuran Soil 38 1 0
Diethylphthalate Soil 38 1 0
Dimethylphthalate Soil 38 1 0
Fluoranthene Soil 38 1 0
Fluorene Soil 38 1 0
Hexachlorobenzene Soil 38 1 0
Hexachlorobutadiene Soil 38 1 0
Hexachlorocyclopentadiene Soil 38 1 0
Hexachloroethane Soil 38 1 0
Indeno(1,2,3-cd)pyrene Soil 38 1 0
Isophorone Soil 38 1 0
N-Nitroso-Di-N-Propylamine Soil 38 1 0
N-Nitrosodiphenylamine (1) Soil 38 1 0
Naphthalene Soil 38 1 0
Nitrobenzene Soil 38 1 0
Phenanthrene Soil 38 1 0
Pyrene Soil 38 1 0

Total Soil 2,356 47 (1.99%) 0 (0.00%)
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Low-Level Semivolatile Organic Compounds
1,2,4-Trichlorobenzene Water 5 1 0
1,2-Dichlorobenzene Water 5 1 0
1,3-Dichlorobenzene Water 5 1 0
1,4-Dichlorobenzene Water 5 1 0
2,2'-Oxybis(1-Chloropropane) Water 5 1 0
2,4-Dinitrotoluene Water 5 1 0
2,6-Dinitrotoluene Water 5 1 0
2-Chloronaphthalene Water 5 1 0
2-Methylnaphthalene Water 5 1 0
2-Nitroaniline Water 5 1 0
3,3'-Dichlorobenzidine Water 5 1 0
3-Nitroaniline Water 5 1 0
4-Bromophenyl-Phenylether Water 5 1 0
4-Chloroaniline Water 5 1 0
4-Chlorophenyl-Phenylether Water 5 1 0
4-Nitroaniline Water 5 1 0
Acenaphthene Water 5 1 0
Acenaphthylene Water 5 1 0
Anthracene Water 5 1 0
Benzo(a)anthracene Water 5 1 0
Benzo(a)pyrene Water 5 1 0
Benzo(b)fluoranthene Water 5 1 0
Benzo(g,h,i)perylene Water 5 1 0
Benzo(k)fluoranthene Water 5 1 0
Bis(2-Chloroethoxy)Methane Water 5 1 0
Bis(2-Chloroethyl)Ether Water 5 1 0
Bis(2-Ethylhexyl)phthalate Water 5 1 0
Butylbenzylphthalate Water 5 1 0
Carbazole Water 5 1 0
Chrysene Water 5 1 0
Di-N-Butylphthalate Water 5 1 0
Di-N-Octylphthalate Water 5 1 0
Dibenz(a,h)anthracene Water 5 1 0
Dibenzofuran Water 5 1 0
Diethylphthalate Water 5 1 0
Dimethylphthalate Water 5 1 0
Fluoranthene Water 5 1 0
Fluorene Water 5 1 0
Hexachlorobenzene Water 5 1 0
Hexachlorobutadiene Water 5 1 0
Hexachlorocyclopentadiene Water 5 1 0
Hexachloroethane Water 5 1 0
Indeno(1,2,3-cd)pyrene Water 5 1 0
Isophorone Water 5 1 0
N-Nitroso-Di-N-Propylamine Water 5 1 0
N-Nitrosodiphenylamine (1) Water 5 1 0
Naphthalene Water 5 1 0
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Low-Level Semivolatile Organic Compounds (Continued)
Nitrobenzene Water 5 1 0
Phenanthrene Water 5 1 0
Pyrene Water 5 1 0

Total Water 320 50 (15.63%) 0 (0.00%)
CLP Pesticides
4,4'-DDD Residue 36 1 0
4,4'-DDE Residue 36 3 0
4,4'-DDT Residue 36 1 0
Aldrin Residue 36 1 0
alpha-BHC Residue 36 2 0
alpha-Chlordane Residue 36 2 0
beta-BHC Residue 36 1 0
delta-BHC Residue 36 4 0
Endosulfan I Residue 36 3 0
Endosulfan Sulfate Residue 36 2 0
Endrin Residue 36 1 0
Endrin Aldehyde Residue 36 2 0
Endrin Ketone Residue 36 1 0
gamma-BHC (Lindane) Residue 36 2 0
gamma-Chlordane Residue 36 4 0
Heptachlor Residue 36 2 0
Heptachlor Epoxide Residue 36 1 0
Methoxychlor Residue 36 1 0

Total Residue 1,008 34 (3.37%) 0 (0.00%)
4,4'-DDD Soil 310 2 0
4,4'-DDE Soil 310 1 0
4,4'-DDT Soil 310 1 0
Aldrin Soil 310 2 0
Dieldrin Soil 310 1 0
Endosulfan I Soil 310 1 0
Endrin Soil 310 1 0
Endrin Ketone Soil 310 2 0
Heptachlor Soil 310 1 0
Heptachlor Epoxide Soil 310 1 0
Methoxychlor Soil 310 2 0

Total Soil 8,680 15 (0.17%) 0 (0.00%)
Polychlorinated Biphenyls
PCB-101 Sediment 4 2 0
PCB-105 Sediment 4 2 0
PCB-114 Sediment 4 2 0
PCB-118 Sediment 4 2 0
PCB-123 Sediment 4 2 0
PCB-126 Sediment 4 2 0
PCB-128 Sediment 4 2 0
PCB-138 Sediment 4 2 0
PCB-153 Sediment 4 2 0
PCB-156 Sediment 4 2 0
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Polychlorinated Biphenyls (Continued)
PCB-157 Sediment 4 2 0
PCB-158 Sediment 4 2 0
PCB-166 Sediment 4 2 0
PCB-167 Sediment 4 2 0
PCB-169 Sediment 4 2 0
PCB-170 Sediment 4 2 0
PCB-18 Sediment 4 2 0
PCB-180 Sediment 4 2 0
PCB-183 Sediment 4 2 0
PCB-184 Sediment 4 2 0
PCB-187 Sediment 4 2 0
PCB-189 Sediment 4 2 0
PCB-195 Sediment 4 2 0
PCB-206 Sediment 4 1 0
PCB-209 Sediment 4 1 0
PCB-28 Sediment 4 2 0
PCB-44 Sediment 4 2 0
PCB-52 Sediment 4 2 0
PCB-60 Sediment 4 2 0
PCB-66 Sediment 4 2 0
PCB-77 Sediment 4 2 0
PCB-8 Sediment 4 2 0
PCB-81 Sediment 4 2 0
PCB-87 Sediment 4 2 0
PCB-90 Sediment 4 2 0

Total Sediment 140 68 (48.57%) 0 (0.00%)
Aroclor-1016 Soil 4 1 0
Aroclor-1221 Soil 4 1 0
Aroclor-1232 Soil 4 1 0
Aroclor-1242 Soil 4 1 0
Aroclor-1248 Soil 4 1 0
Aroclor-1254 Soil 4 1 0
Aroclor-1260 Soil 28 1 0

Total Soil 52 7 (13.46%) 0 (0.00%)
Organotins
Dibutyltin Soil 9 1 0
Monobutyltin Soil 9 2 0
Tributyltin Soil 14 4 0

Total Soil 38 7 (18.42%) 0 (0.00%)
Explosives
Picric Acid Soil 199 16 0

Total Soil 3,774 16 (0.42%) 0 (0.00%)
1,3,5-Trinitrobenzene Water 106 15 0
1,3-Dinitrobenzene Water 106 15 0
2,4,6-Trinitrotoluene Water 106 15 0
2,4-Dinitrotoluene Water 106 15 0
2,6-Dinitrotoluene Water 106 15 0
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Explosives (Continued)
2-Amino-4,6-Dinitrotoluene Water 106 15 0
2-Nitrotoluene Water 74 15 0
3-Nitrotoluene Water 106 15 0
4-Amino-2,6-Dinitrotoluene Water 106 15 0
4-Nitrotoluene Water 74 15 0
HMX Water 106 15 0
Nitrobenzene Water 106 15 0
Nitroglycerine Water 20 3 0
PETN Water 20 3 0
Picric Acid Water 55 7 0
RDX Water 106 15 0
Tetryl Water 106 15 0

Total Water 1,562 223 (14.28%) 0 (0.00%)
TPH-Extractables
Diesel-Range Organics Residue 53 1 0
Motor Oil-Range Organics Residue 53 1 0

Total Residue 106 2 (1.89%) 0 (0.00%)
Diesel-Range Organics Soil 801 2 0
Motor Oil-Range Organics Soil 678 2 0

Total Soil 1,537 4 (0.26%) 0 (0.00%)
Diesel-Range Organics Water 136 2 0

Total Water 254 2 (0.79%) 0 (0.00%)
TPH-Purgeables
Gasoline-Range Organics Residue 54 6 0

Total Residue 59 6 (10.17%) 0 (0.00%)
Gasoline-Range Organics Soil 432 88 1

Total Soil 444 88 (19.82%) 1 (0.23%)
Full Summary All 100,455 1,000 (1.00%) 79 (0.08%)

Notes:

BHC     Benzene hexachloride

CLP     Contract Laboratory Program

DDD     Dichlorodiphenyldichloroethane

DDE     Dichlorodiphenyldichloroethene

DDT     Dichlorodiphenyltrichloroethane

HMX    Cyclotetramethylenetetranitramine

PCB     Polychlorinated biphenyl

PETN   Pentaerythritol tertranitrate

RDX    Cyclotrimethylenetrinitramine

TPH     Total petroleum hydrocarbons
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CLP Dissolved Metals
Selenium Water 10 4 0

Total Water 240 4 (1.67%) 0 (0.00%)
CLP Total Metals
Antimony Residue 55 2 0
Arsenic Residue 55 3 0
Barium Residue 55 1 0
Chromium Residue 55 4 0
Copper Residue 55 24 0
Lead Residue 55 1 0
Manganese Residue 55 19 0
Selenium Residue 55 6 2
Silver Residue 55 3 0
Zinc Residue 55 3 0

Total Residue 1,320 66 (5.00%) 2 (0.15%)
Aluminum Sediment 8 1 0
Antimony Sediment 8 6 1
Chromium Sediment 8 4 0
Lead Sediment 8 4 0
Manganese Sediment 8 4 0
Molybdenum Sediment 8 8 0
Potassium Sediment 8 4 0
Selenium Sediment 8 8 0
Silver Sediment 8 0 4
Tin Sediment 4 4 0

Total Sediment 196 43 (21.94%) 5 (2.55%)
Aluminum Soil 151 4 0
Antimony Soil 156 43 2
Arsenic Soil 181 34 6
Barium Soil 151 5 0
Chromium Soil 151 9 0
Copper Soil 199 17 0
Iron Soil 151 4 0
Lead Soil 238 22 0
Manganese Soil 158 3 0
Molybdenum Soil 151 2 0
Nickel Soil 155 4 0
Selenium Soil 151 35 0
Silver Soil 151 2 0
Thallium Soil 151 13 0
Vanadium Soil 151 4 0
Zinc Soil 199 18 0

Total Soil 3,889 219 (5.63%) 8 (0.21%)
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CLP Total Metals (Continued)
Arsenic Water 21 1 0
Lead Water 20 1 0
Selenium Water 20 2 1
Thallium Water 20 1 0

Total Water 481 5 (1.04%) 1 (0.21%)
WET CLP Metals
Lead Soil 8 8 0
Manganese Soil 8 5 0
Mercury Soil 8 3 0
Sodium Soil 8 1 0
Thallium Soil 8 1 0

Total Soil 192 18 (9.38%) 0 (0.00%)
Aromatic Volatile Organic Compounds
Benzene Water 36 1 0
Ethylbenzene Water 36 1 0
m,p-Xylene Water 5 1 0
Methyl Tertiary Butyl Ether Water 4 1 0
o-Xylene Water 5 1 0
Toluene Water 36 1 0

Total Water 193 6 (3.11%) 0 (0.00%)
Volatile Organic Compounds 8260
Carbon disulfide Soil 38 1 0

Total Soil 1,829 1 (0.05%) 0 (0.00%)
1,1-Dichloroethane Water 63 19 0
1,3-Dichlorobenzene Water 63 5 0
Carbon disulfide Water 63 1 0
Chloroform Water 63 17 0
Ethylbenzene Water 63 5 0
Isopropylbenzene Water 63 5 0
m,p-Xylene Water 63 5 0
Styrene Water 63 5 0
Toluene Water 63 5 0
Trichloroethene Water 63 1 0

Total Water 3,024 68 (2.25%) 0 (0.00%)
Low-Level Volatile Organic Compounds
Trichloroethene Water 111 2 0

Total Water 3,951 2 (0.05%) 0 (0.00%)
CLP Semivolatile Organic Compounds
2,4-Dinitrotoluene Residue 52 1 0

Total Residue 3,328 1 (0.03%) 0 (0.00%)
1,2,4-Trichlorobenzene Soil 407 2 0
1,4-Dichlorobenzene Soil 407 1 0
2,4-Dinitrotoluene Soil 407 2 0
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CLP Semivolatile Organic Compounds (Continued)
2-Chlorophenol Soil 407 1 0
4-Chloro-3-Methylphenol Soil 407 1 0
4-Nitrophenol Soil 407 1 0
Acenaphthene Soil 407 1 0
N-nitroso-DI-N-propylamine Soil 407 2 0
Pentachlorophenol Soil 407 20 0
Phenol Soil 407 1 0
Pyrene Soil 407 1 0

Total Soil 26,068 33 (0.13%) 0 (0.00%)
Pyrene Water 33 1 0

Total Water 2,111 1 (0.05%) 0 (0.00%)
Semivolatile Organic Compounds 8270
3,3'-Dichlorobenzidine Soil 38 14 0
Benzo(a)pyrene Soil 38 14 0
Benzo(g,h,i)perylene Soil 38 1 13
Indeno(1,2,3-cd)pyrene Soil 38 14 0

Total Soil 2,356 43 (1.83%) 13 (0.55%)
CLP Pesticides
4,4'-DDT Soil 310 1 0
Dieldrin Soil 310 1 0
Endrin Soil 310 2 0
gamma-BHC (Lindane) Soil 310 2 0
Heptachlor Soil 310 1 0

Total Soil 8,680 7 (0.08%) 0 (0.00%)
Low-Level Pesticides
delta-BHC Sediment 4 4 0

Total Sediment 224 4 (1.79%) 0 (0.00%)
Polychlorinated Biphenyls
Aroclor-1260 Concrete 17 1 0
Aroclor-1260 Concrete 17 1 0

Total Concrete 119 2 (1.68%) 0 (0.00%)
PCB-118 Sediment 4 2 0
PCB-170 Sediment 4 4 0

Total Sediment 140 6 (4.29%) 0 (0.00%)
Organotins
Monobutyltin Sediment 4 4 0

Total Sediment 16 4 (25.00%) 0 (0.00%)
Explosives
2,4,6-Trinitrotoluene Sediment 4 4 0
Tetrayl Sediment 4 4 0

Total Sediment 48 8 (16.67%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Je)

Number (Percent) of 
Analytes Rejected 

(Re)
Explosives (Continued)
Nitrocellulose Soil 5 5 0
Picric Acid Soil 199 26 0

Total Soil 3,774 31 (0.82%) 0 (0.00%)
1,3,5-Trinitrobenzene Water 106 1 0
1,3-Dinitrobenzene Water 106 1 0
2,4,6-Trinitrotoluene Water 106 1 0
2,4-Dinitrotoluene Water 106 1 0
2,6-Dinitrotoluene Water 106 1 0
2-Amino-4,6-Dinitrotoluene Water 106 1 0
2-Nitrotoluene Water 74 1 0
3-Nitrotoluene Water 106 1 0
4-Amino-2,6-Dinitrotoluene Water 106 1 0
4-Nitrotoluene Water 74 1 0
HMX Water 106 2 0
Nitrobenzene Water 106 8 0
Nitroglycerine Water 20 12 0
PETN Water 20 12 0
Picric Acid Water 55 13 0
RDX Water 106 1 0
Tetryl Water 106 1 0

Total Water 1,562 59 (3.78%) 0 (0.00%)
TPH-Extractables
Motor Oil-Range Organics Residue 53 1 0

Total Residue 106 1 (0.94%) 0 (0.00%)
Diesel-Range Organics Soil 801 3 0
Motor Oil-Range Organics Soil 678 1 0

Total Soil 1,537 4 (0.26%) 0 (0.00%)
Diesel-Range Organics Water 136 6 0
Motor Oil-Range Organics Water 115 5 0

Total Water 254 11 (4.33%) 0 (0.00%)
TPH-Purgeables
Gasoline-Range Organics Residue 54 1 0

Total Residue 59 1 (1.69%) 0 (0.00%)
Gasoline-Range Organics Soil 432 8 0

Total Soil 444 8 (1.80%) 0 (0.00%)
Anions
Nitrate+Nitrite as Nitrogen Water 34 1 0
Ortho-Phosphate (as P) Water 52 6 0
Sulfate Water 53 4 0

Total Water 210 11 (5.24%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number (Percent) of 
Analytes Estimated 

(Je)

Number (Percent) of 
Analytes Rejected 

(Re)
Total Organic Carbon
TOC Sediment 4 4 0

Total Sediment 4 4 (100.0%) 0 (0.00%)
Full Summary All 100,455 671 (0.67%) 29 (0.03%)

Notes:

BHC      Benzene hexachloride

CLP       Contract Laboratory Program

DDT       Dichlorodiphenyltrichloroethane

HMX      Cyclotetramethylenetetranitramine

PCB       Polychlorinated biphenyl

PETN     Pentaerythritol tetranitrate

RDX      Cyclotrimethylenetrinitramine

TPH       Total petroleum hydrocarbons

WET      Waste extraction test
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Analyte Matrix
Number of 

Analytes Reported
Number (Percent) of 

Analytes Estimated (Jd)
CLP Total Metals
Barium Residue 55 1
Lead Residue 55 4
Manganese Residue 55 1

Total Residue 1,320 6 (0.45%)
Lead Sediment 8 4

Total Sediment 196 4 (2.04%)
Barium Soil 151 8
Calcium Soil 151 9
Copper Soil 199 6
Lead Soil 238 44
Manganese Soil 158 31
Mercury Soil 151 3
Vanadium Soil 151 4
Zinc Soil 199 4

Total Soil 3,889 109 (2.80%)
Anions
Ortho-Phosphate (as P) Water 52 3

Total Water 210 3 (1.43%)
Total Organic Carbon
Total Organic Carbon Sediment 4 4

Total Sediment 4 4 (100.0%)
Full Summary All 100,455 126 (0.13%)

Note:

CLP     Contract Laboratory Program
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TABLE C-12:  ANALYTICAL AND MATRIX PERFORMANCE REQUIREMENTS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Analysis 
Performance 

Requirements 

Detected Data Qualified 
as “Ji” or “Jj” 

(Estimated) 

Detected and 
Nondetected Data 

Qualified as “Ji” or “Jj” 
(Estimated) 

Detected Data Qualified as 
“Ji” or “Jj” (Estimated) and 

Nondetected Data Qualified as 
“Ri” or “Rj” (Rejected) 

Volatiles and Semivolatiles Sample IS:  50-150% Sample IS:  > 150%  Sample IS:  < 50% Sample IS:  < 25% 

 IPCS:  meet all m/z 
criteria for volatilesa and 

for semivolatilesb 

NA Criteria met for critical 
abundances, but not for 

noncritical abundancesa,b 

Criteria not met for all critical 
abundancesa,b 

Pesticides and PCBs RCM and PEM:   
meet all criteriac 

NA PEM RPD: > + 25% RCM %res:  <60% 
PEM %res:  <100% 

PEM RT:  > mRT + 0.05 
PEM %break:  > 20% for each 
PEM %break: > 30% for bothd 

 GPC %R:  80-110%e GPC %r:  >110% GPC %r:  <80% GPC %r:  <10% 

Metals ICP serial dilution:   
%D < 10% 

%D > 10% (Jj) %D > 10% (Jj) NA 

Notes: 

a Bromofluorobenzene (BFB) 

 m/z 50: 8.0-40.0% of m/z 95 * 
m/z 75: 30.0-66.0% of m/z 95 * 
m/z 95: Base peak, 100% 
m/z 96: 5.0-9.0% of m/z 95 
m/z 173: < 2.0% of m/z 174 
m/z 174: 50.0-120.0% of m/z 95 
m/z 175: 4.0-9.0% of m/z 174 
m/z 176: 93.0-101.0% of m/z 174 
m/z 177: 5.0-9.0% of m/z 176 

*   noncritical abundances 

b Decafluorotriphenylphosphine (DFTPP) 
m/z 51: 30.0-80.0% of m/z 198 *  
m/z 68: Less than 2.0% of m/z 69 
m/z 69: Present 
m/z 70: Less than 2.0% of m/z 69 
m/z 127: 25.0-75.0% of m/z 198 * 
m/z 197: Less than 1.0% of m/z 198 
m/z 198: Base peak, 100% relative abundance 

b DFTPP (Continued) 
m/z 199: 5.0-9.0% of m/z 198 
m/z 275: 10.0-30.0% of m/z 198 * 
m/z 365: Greater than 0.75% of m/z 198 
m/z 441: Present, but less than m/z 443 
m/z 442: 40.0-110.0% of m/z 198 
m/z 443: 15.0-24.0% of m/z 442 
*   noncritical abundances 

c  RCM % res: > 60.0%  
 PEM % res: = 100% 
 PEM RT: = mRT ± 0.05 minutes 

PEM %RPD: < 25% 
PEM %break: < 20.0% (4,4’-DDT and endrin singly) 
PEM %break: < 30.0% (4,4’-DDT and endrin together) 

d Only affected nondetected data are qualified (such as unresolved or degraded compounds). 

e  Both apply to cleanup performance check samples. 
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Notes (Continued): 

%break Percent breakdown  

%D Percent difference 

%R Percent recovery 

%res Percent resolution 

DDT Dichlorodiphenyltrichloroethane 

GPC Gel permeation chromatography 

IPCS Instrument performance check sample 

IS Internal standard 

m/z Mass ratio of the specific ion to the base peak 

mRT Mean retention time 

NA Not applicable 

PEM Performance evaluation mixture 

RCM Resolution check mixture 

RPD Relative percent difference 

RT Retention time 

Source

U.S. Environmental Protection Agency.  1994b.  “EPA Contract Laboratory Program Statement of Work for Organic Analysis.”  OLM03.1.  August. 

: 
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

CLP Dissolved Metals
Antimony Water 10 2 0
Arsenic Water 10 2 0
Lead Water 10 2 0
Molybdenum Water 10 2 0
Nickel Water 10 1 0
Selenium Water 10 1 0
Thallium Water 10 1 0

Total Water 240 11 (4.58%) 0 (0.00%)
CLP Total Metals
Arsenic Residue 55 1 0
Copper Residue 55 1 0
Molybdenum Residue 55 1 0
Selenium Residue 55 1 0
Thallium Residue 55 1 0

Total Residue 1,320 5 (0.38%) 0 (0.00%)
Antimony Sediment 8 1 0
Silver Sediment 8 1 0

Total Sediment 196 2 (1.02%) 0 (0.00%)
Antimony Soil 156 2 0
Arsenic Soil 181 1 0
Cadmium Soil 163 1 0
Lead Soil 238 2 0
Silver Soil 151 2 0

Total Soil 3,889 8 (0.21%) 0 (0.00%)
Antimony Water 20 3 0
Arsenic Water 21 3 0
Lead Water 20 3 0
Molybdenum Water 20 3 0
Nickel Water 20 1 0
Selenium Water 20 1 0
Thallium Water 20 3 0

Total Water 481 17 (3.53%) 0 (0.00%)
CLP Volatile Organic Compounds
1,1,1-Trichloroethane Soil 400 9 2
1,1,2,2-Tetrachloroethane Soil 400 21 2
1,1,2-Trichloroethane Soil 400 9 2
1,1-Dichloroethane Soil 400 3 1
1,1-Dichloroethene Soil 400 3 1
1,2-Dichloroethane Soil 400 3 1
1,2-Dichloroethene (Total) Soil 382 3 1
1,2-Dichloropropane Soil 400 9 2
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

CLP Volatile Organic Compounds (Continued)
2-Hexanone Soil 400 21 2
4-Methyl-2-Pentanone Soil 400 21 2
Acetone Soil 400 4 0
Benzene Soil 400 9 2
Bromodichloromethane Soil 400 9 2
Bromoform Soil 400 8 2
Bromomethane Soil 400 3 1
Carbon Disulfide Soil 400 4 0
Carbon Tetrachloride Soil 400 9 2
Chlorobenzene Soil 400 21 2
Chloroethane Soil 400 3 1
Chloroform Soil 400 3 1
Chloromethane Soil 400 4 0
cis-1,3-Dichloropropene Soil 400 9 2
Dibromochloromethane Soil 400 9 2
Ethylbenzene Soil 400 22 1
Methylene Chloride Soil 400 4 0
Styrene Soil 400 21 2
Tetrachloroethene Soil 400 22 1
Toluene Soil 400 22 1
trans-1,3-Dichloropropene Soil 400 9 2
Trichloroethene Soil 400 10 1
Vinyl Chloride Soil 400 3 1
Xylene (Total) Soil 400 22 1

Total Soil 13,238 337 (2.55%) 44 (0.33%)
Volatile Organic Compounds 8260
1,1,2,2-Tetrachloroethane Soil 38 2 0
1,2,3-Trichlorobenzene Soil 38 2 0
1,2,4-Trichlorobenzene Soil 38 2 0
1,2-Dibromo-3-Chloropropane Soil 38 2 0
1,2-Dichlorobenzene Soil 38 2 0
1,3-Dichlorobenzene Soil 38 2 0
1,4-Dichlorobenzene Soil 38 2 0

Total Soil 1,829 14 (0.77%) 0 (0.00%)
1,1-Dichloroethene Water 63 1 0
Carbon Disulfide Water 63 1 0
Tetrachloroethene Water 63 1 0
Trichloroethene Water 63 1 0

Total Water 3,024 4 (0.13%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene Sediment 4 4 0
1-Methylphenanthrene Sediment 4 1 0
2,3,5-Trimethylnaphthalene Sediment 4 1 0
2,6-Dimethylnaphthalene Sediment 4 1 0
2-Methylnaphthalene Sediment 4 4 0
Acenaphthene Sediment 4 1 0
Acenaphthylene Sediment 4 0 1
Anthracene Sediment 4 1 0
Benzo(a)anthracene Sediment 4 1 0
Benzo(a)pyrene Sediment 4 1 0
Benzo(b)fluoranthene Sediment 4 1 0
Benzo(e)pyrene Sediment 4 1 0
Benzo(g,h,i)perylene Sediment 4 1 0
Benzo(k)fluoranthene Sediment 4 0 1
Biphenyl Sediment 4 1 0
Chrysene Sediment 4 1 0
Dibenz(a,h)anthracene Sediment 4 1 0
Dibenzothiophene Sediment 4 1 0
Fluoranthene Sediment 4 1 0
Fluorene Sediment 4 1 0
Indeno(1,2,3-cd)pyrene Sediment 4 1 0
Naphthalene Sediment 4 4 0
Perylene Sediment 4 1 0
Phenanthrene Sediment 4 1 0
Pyrene Sediment 4 1 0

Total Sediment 100 32 (32.00%) 2 (2.00%)
CLP Semivolatile Organic Compounds
3,3'-Dichlorobenzidine Residue 52 9 1
Benzo(a)anthracene Residue 52 8 1
Benzo(a)pyrene Residue 52 22 2
Benzo(b)fluoranthene Residue 52 20 4
Benzo(g,h,i)perylene Residue 52 20 4
Benzo(k)fluoranthene Residue 52 19 5
Bis(2-ethylhexyl)phthalate Residue 52 10 0
Butylbenzylphthalate Residue 52 9 1
Chrysene Residue 52 8 1
Di-n-octylphthalate Residue 52 19 5
Dibenz(a,h)anthracene Residue 52 18 5
Indeno(1,2,3-cd)pyrene Residue 52 20 4
Pyrene Residue 52 10 0

Total Residue 3,328 192 (5.77%) 33 (0.99%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

CLP Semivolatile Organic Compounds (Continued)
1,2,4-Trichlorobenzene Soil 407 4 0
1,2-Dichlorobenzene Soil 407 3 0
1,3-Dichlorobenzene Soil 407 3 0
1,4-Dichlorobenzene Soil 407 3 0
2,2'-Oxybis(1-Chloropropane) Soil 407 3 0
2,4,5-Trichlorophenol Soil 407 4 0
2,4,6-Trichlorophenol Soil 407 4 0
2,4-Dichlorophenol Soil 407 4 0
2,4-Dimethylphenol Soil 407 4 0
2,4-Dinitrophenol Soil 407 4 0
2,4-Dinitrotoluene Soil 407 4 0
2,6-Dinitrotoluene Soil 407 4 0
2-Chloronaphthalene Soil 407 4 0
2-Chlorophenol Soil 407 3 0
2-Methylnaphthalene Soil 407 4 0
2-Methylphenol Soil 407 3 0
2-Nitroaniline Soil 407 4 0
2-Nitrophenol Soil 407 4 0
3,3'-Dichlorobenzidine Soil 407 10 0
3-Nitroaniline Soil 407 4 0
4,6-Dinitro-2-Methylphenol Soil 407 5 0
4-Bromophenyl-Phenylether Soil 407 5 0
4-Chloro-3-Methylphenol Soil 407 4 0
4-Chloroaniline Soil 407 4 0
4-Chlorophenyl-Phenylether Soil 407 4 0
4-Methylphenol Soil 407 3 0
4-Nitroaniline Soil 407 4 0
4-Nitrophenol Soil 407 4 0
Acenaphthene Soil 407 4 0
Acenaphthylene Soil 407 4 0
Anthracene Soil 407 5 0
Benzo(a)anthracene Soil 407 10 0
Benzo(a)pyrene Soil 407 28 7
Benzo(b)fluoranthene Soil 407 28 7
Benzo(g,h,i)perylene Soil 407 25 10
Benzo(k)fluoranthene Soil 407 25 10
Bis(2-chloroethoxy)methane Soil 407 4 0
Bis(2-chloroethyl)ether Soil 407 3 0
Bis(2-ethylhexyl)phthalate Soil 407 10 0
Butylbenzylphthalate Soil 407 10 0
Carbazole Soil 387 5 0



TABLE C-13:  DATA QUALIFICATION:  INTERNAL STANDARD PERFORMANCE 
VIOLATIONS (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

A p p e n d i x  C ,  I A  F 1  R I  R e p o r t Page 5 of 6

Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

CLP Semivolatile Organic Compounds (Continued)
Chrysene Soil 407 10 0
Di-n-butylphthalate Soil 407 5 0
Di-n-octylphthalate Soil 407 29 6
Dibenz(a,h)anthracene Soil 407 25 10
Dibenzofuran Soil 407 4 0
Diethylphthalate Soil 407 4 0
Dimethylphthalate Soil 407 4 0
Fluoranthene Soil 407 5 0
Fluorene Soil 407 4 0
Hexachlorobenzene Soil 407 5 0
Hexachlorobutadiene Soil 407 4 0
Hexachlorocyclopentadiene Soil 407 4 0
Hexachloroethane Soil 407 3 0
Indeno(1,2,3-cd)pyrene Soil 407 27 8
Isophorone Soil 407 4 0
N-nitroso-di-n-propylamine Soil 407 3 0
N-nitrosodiphenylamine (1) Soil 407 5 0
Naphthalene Soil 407 4 0
Nitrobenzene Soil 407 4 0
Pentachlorophenol Soil 407 5 0
Phenanthrene Soil 407 5 0
Phenol Soil 407 3 0
Pyrene Soil 407 10 0

Total Soil 26,068 450 (1.73%) 58 (0.22%)
Semivolatile Organic Compounds 8270
3,3'-Dichlorobenzidine Soil 38 1 0
Benzo(a)anthracene Soil 38 2 0
Benzo(a)pyrene Soil 38 1 0
Benzo(b)fluoranthene Soil 38 1 0
Benzo(g,h,i)perylene Soil 38 1 0
Benzo(k)fluoranthene Soil 38 1 0
Bis(2-ethylhexyl)phthalate Soil 38 1 0
Butylbenzylphthalate Soil 38 1 0
Di-n-octylphthalate Soil 38 1 0
Dibenz(a,h)anthracene Soil 38 1 0
Indeno(1,2,3-cd)pyrene Soil 38 1 0

Total Soil 2,356 12 (0.51%) 0 (0.00%)
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Ji)

Number 
(Percent) of 

Analytes 
Rejected (Ri)

Explosives
1,3-Dinitrobenzene Water 106 3 0
2,4,6-Trinitrotoluene Water 106 1 0
2,6-Dinitrotoluene Water 106 3 0
RDX Water 106 1 0

Total Water 1,562 8 (0.51%) 0 (0.00%)
Full Summary All 100,455 1,092 (1.09%) 137 (0.14%)

Notes:

CLP      Contract Laboratory Program

RDX      Cyclotrimethylenetrinitramine
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Jj)

Number 
(Percent) of 

Analytes 
Rejected (Rj)

CLP Volatile Organic Compounds
2-Butanone Soil 400 2 0
cis-1,2-Dichloroethene Soil 18 3 0
Trichloroethene Soil 400 2 0
Total Soil 13,238 7 (0.05%) 0 (0.00%)
Volatile Organic Compounds 8260
1,1,1-Trichloroethane Soil 38 9 0
1,1,2,2-Tetrachloroethane Soil 38 9 0
1,1,2-Trichloroethane Soil 38 9 0
1,1,2-Trichlorotrifluoroethane Soil 38 9 0
1,1-Dichloroethane Soil 38 9 0
1,1-Dichloroethene Soil 38 9 0
1,2,3-Trichlorobenzene Soil 38 9 0
1,2,4-Trichlorobenzene Soil 38 9 0
1,2-Dibromo-3-Chloropropane Soil 38 9 0
1,2-Dibromoethane Soil 38 9 0
1,2-Dichlorobenzene Soil 38 9 0
1,2-Dichloroethane Soil 38 9 0
1,2-Dichloropropane Soil 38 9 0
1,3-Dichlorobenzene Soil 38 9 0
1,4-Dichlorobenzene Soil 38 9 0
2-Butanone Soil 38 2 0
2-Hexanone Soil 38 9 0
4-Methyl-2-Pentanone Soil 38 9 0
Acetone Soil 38 9 0
Benzene Soil 39 9 0
Bromochloromethane Soil 38 9 0
Bromodichloromethane Soil 38 9 0
Bromoform Soil 38 9 0
Bromomethane Soil 38 9 0
Carbon Disulfide Soil 38 9 0
Carbon Tetrachloride Soil 38 9 0
Chlorobenzene Soil 38 9 0
Chloroethane Soil 38 2 0
Chloroform Soil 38 9 0
Chloromethane Soil 38 9 0
cis-1,2-Dichloroethene Soil 38 9 0
cis-1,3-Dichloropropene Soil 38 9 0
Dibromochloromethane Soil 38 9 0
Dichlorodifluoromethane Soil 38 9 0
Ethylbenzene Soil 39 9 0
Isopropylbenzene Soil 38 9 0
Methyl Tertiary Butyl Ether Soil 38 9 0
Methylene Chloride Soil 38 8 0
o-Xylene Soil 39 9 0
Styrene Soil 38 9 0
Tetrachloroethene Soil 38 9 0
Toluene Soil 39 9 0
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Analyte Matrix

Number of 
Analytes 
Reported

Number 
(Percent) of 

Analytes 
Estimated (Jj)

Number 
(Percent) of 

Analytes 
Rejected (Rj)

Volatile Organic Compounds 8260 (Continued)
trans-1,2-Dichloroethene Soil 38 9 0
trans-1,3-Dichloropropene Soil 38 9 0
Trichloroethene Soil 38 9 0
Trichlorofluoromethane Soil 38 9 0
Vinyl Chloride Soil 38 9 0

Total Soil 1,829 417 (22.80%) 0 (0.00%)
1,1,1-Trichloroethane Water 63 10 0
1,1,2,2-Tetrachloroethane Water 63 10 0
1,1,2-Trichloroethane Water 63 10 0
1,1,2-Trichlorotrifluoroethane Water 63 10 0
1,1-Dichloroethane Water 63 10 0
1,1-Dichloroethene Water 63 9 0
1,2,3-Trichlorobenzene Water 63 10 0
1,2,4-Trichlorobenzene Water 63 10 0
1,2-Dibromo-3-Chloropropane Water 63 10 0
1,2-Dibromoethane Water 63 10 0
1,2-Dichlorobenzene Water 63 10 0
1,2-Dichloroethane Water 63 10 0
1,2-Dichloropropane Water 63 10 0
1,3-Dichlorobenzene Water 63 10 0
1,4-Dichlorobenzene Water 63 10 0
2-Hexanone Water 63 5 0
Benzene Water 63 10 0
Bromochloromethane Water 63 10 0
Bromodichloromethane Water 63 10 0
Bromoform Water 63 10 0
Bromomethane Water 63 10 0
Carbon Disulfide Water 63 9 0
Carbon Tetrachloride Water 63 10 0
Chlorobenzene Water 63 10 0
Chloroethane Water 63 10 0
Chloroform Water 63 10 0
Chloromethane Water 63 10 0
cis-1,2-Dichloroethene Water 63 10 0
cis-1,3-Dichloropropene Water 63 10 0
Dibromochloromethane Water 63 10 0
Dichlorodifluoromethane Water 63 10 0
Ethylbenzene Water 63 10 0
Isopropylbenzene Water 63 10 0
m,p-Xylene Water 63 10 0
Methyl Tertiary Butyl Ether Water 63 10 0
Methylene Chloride Water 63 10 0
o-Xylene Water 63 9 0
Styrene Water 63 10 0
Tetrachloroethene Water 63 9 0
Toluene Water 63 10 0
trans-1,2-Dichloroethene Water 63 10 0
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Volatile Organic Compounds 8260 (Continued)
trans-1,3-Dichloropropene Water 63 10 0
Trichloroethene Water 63 9 0
Trichlorofluoromethane Water 63 10 0
Vinyl Chloride Water 63 8 0

Total Water 3,024 438 (14.48%) 0 (0.00%)
Low-Level Volatile Organic Compounds
cis-1,2-Dichloroethene Water 28 1 0

Total Water 3,951 1 (0.03%) 0 (0.00%)
CLP Semivolatile Organic Compounds
Dibenz(a,h)anthracene Residue 52 1 0
Total Residue 3,328 1 (0.03%) 0 (0.00%)
3,3'-Dichlorobenzidine Soil 407 1 0
4,6-Dinitro-2-Methylphenol Soil 407 1 0
4-Bromophenyl-Phenylether Soil 407 1 0
Anthracene Soil 407 1 0
Benzo(a)anthracene Soil 407 1 0
Benzo(a)pyrene Soil 407 1 0
Benzo(b)fluoranthene Soil 407 1 0
Benzo(k)fluoranthene Soil 407 1 0
Bis(2-Ethylhexyl)phthalate Soil 407 1 0
Butylbenzylphthalate Soil 407 1 0
Carbazole Soil 387 1 0
Chrysene Soil 407 1 0
Di-N-Butylphthalate Soil 407 1 0
Di-N-Octylphthalate Soil 407 1 0
Fluoranthene Soil 407 1 0
Hexachlorobenzene Soil 407 1 0
Pentachlorophenol Soil 407 1 0
Phenanthrene Soil 407 1 0
Pyrene Soil 407 1 0

Total Soil 26,068 19 (0.07%) 0 (0.00%)
Semivolatile Organic Compounds 8270
1,2,4-Trichlorobenzene Soil 38 4 0
2,2'-Oxybis(1-Chloropropane) Soil 38 4 0
2,4,5-Trichlorophenol Soil 38 4 0
2,4,6-Trichlorophenol Soil 38 4 0
2,4-Dichlorophenol Soil 38 4 0
2,4-Dimethylphenol Soil 38 4 0
2,4-Dinitrophenol Soil 38 4 0
2,4-Dinitrotoluene Soil 38 4 0
2,6-Dinitrotoluene Soil 38 4 0
2-Chloronaphthalene Soil 38 4 0
2-Chlorophenol Soil 38 4 0
2-Methylnaphthalene Soil 38 4 0
2-Methylphenol Soil 38 4 0
2-Nitroaniline Soil 38 4 0
2-Nitrophenol Soil 38 4 0
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Semivolatile Organic Compounds 8270 (Continued)
3,3'-Dichlorobenzidine Soil 38 4 0
3-Nitroaniline Soil 38 4 0
4,6-Dinitro-2-Methylphenol Soil 38 4 0
4-Bromophenyl-Phenylether Soil 38 4 0
4-Chloro-3-Methylphenol Soil 38 4 0
4-Chloroaniline Soil 38 4 0
4-Chlorophenyl-Phenylether Soil 38 4 0
4-Methylphenol Soil 38 4 0
4-Nitroaniline Soil 38 4 0
4-Nitrophenol Soil 38 4 0
Acenaphthene Soil 38 4 0
Acenaphthylene Soil 38 4 0
Anthracene Soil 38 4 0
Benzo(a)anthracene Soil 38 4 0
Benzo(a)pyrene Soil 38 4 0
Benzo(b)fluoranthene Soil 38 4 0
Benzo(g,h,i)perylene Soil 38 4 0
Benzo(k)fluoranthene Soil 38 4 0
Benzoic Acid Soil 38 4 0
Bis(2-Chloroethoxy)Methane Soil 38 4 0
Bis(2-Chloroethyl)Ether Soil 38 4 0
Bis(2-Ethylhexyl)phthalate Soil 38 4 0
Butylbenzylphthalate Soil 38 4 0
Carbazole Soil 38 4 0
Chrysene Soil 38 4 0
Di-N-Butylphthalate Soil 38 4 0
Di-N-Octylphthalate Soil 38 4 0
Dibenz(a,h)anthracene Soil 38 4 0
Dibenzofuran Soil 38 4 0
Diethylphthalate Soil 38 4 0
Dimethylphthalate Soil 38 4 0
Fluoranthene Soil 38 4 0
Fluorene Soil 38 4 0
Hexachlorobenzene Soil 38 4 0
Hexachlorobutadiene Soil 38 4 0
Hexachlorocyclopentadiene Soil 38 4 0
Hexachloroethane Soil 38 4 0
Indeno(1,2,3-cd)pyrene Soil 38 4 0
Isophorone Soil 38 4 0
N-Nitroso-Di-N-Propylamine Soil 38 4 0
N-Nitrosodiphenylamine (1) Soil 38 4 0
Naphthalene Soil 38 4 0
Nitrobenzene Soil 38 4 0
Pentachlorophenol Soil 38 4 0
Phenanthrene Soil 38 4 0
Phenol Soil 38 4 0
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Semivolatile Organic Compounds 8270 (Continued)
Pyrene Soil 38 4 0

Total Soil 2,356 248 (10.53%) 0 (0.00%)
1,2,4-Trichlorobenzene Water 30 3 0
2,2'-Oxybis(1-Chloropropane) Water 30 3 0
2,4,5-Trichlorophenol Water 30 3 0
2,4,6-Trichlorophenol Water 30 3 0
2,4-Dichlorophenol Water 30 3 0
2,4-Dimethylphenol Water 30 3 0
2,4-Dinitrophenol Water 30 3 0
2,4-Dinitrotoluene Water 30 3 0
2,6-Dinitrotoluene Water 30 3 0
2-Chloronaphthalene Water 30 3 0
2-Chlorophenol Water 30 3 0
2-Methylnaphthalene Water 30 3 0
2-Methylphenol Water 30 3 0
2-Nitroaniline Water 30 3 0
2-Nitrophenol Water 30 3 0
3,3'-Dichlorobenzidine Water 30 3 0
3-Nitroaniline Water 30 3 0
4,6-Dinitro-2-Methylphenol Water 30 3 0
4-Bromophenyl-Phenylether Water 30 3 0
4-Chloro-3-Methylphenol Water 30 3 0
4-Chloroaniline Water 30 3 0
4-Chlorophenyl-Phenylether Water 30 3 0
4-Methylphenol Water 30 3 0
4-Nitroaniline Water 30 3 0
4-Nitrophenol Water 30 3 0
Acenaphthene Water 30 3 0
Acenaphthylene Water 30 3 0
Anthracene Water 30 3 0
Benzo(a)anthracene Water 30 3 0
Benzo(a)pyrene Water 30 3 0
Benzo(b)fluoranthene Water 30 3 0
Benzo(g,h,i)perylene Water 30 3 0
Benzo(k)fluoranthene Water 30 3 0
Benzoic Acid Water 26 3 0
Bis(2-Chloroethoxy)Methane Water 30 3 0
Bis(2-Chloroethyl)Ether Water 30 3 0
Bis(2-Ethylhexyl)phthalate Water 30 3 0
Butylbenzylphthalate Water 30 3 0
Carbazole Water 30 3 0
Chrysene Water 30 3 0
Di-N-Butylphthalate Water 30 3 0
Di-N-Octylphthalate Water 30 3 0
Dibenz(a,h)anthracene Water 30 3 0
Dibenzofuran Water 30 3 0
Diethylphthalate Water 30 3 0
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Semivolatile Organic Compounds 8270 (Continued)
Dimethylphthalate Water 30 3 0
Fluoranthene Water 30 3 0
Fluorene Water 30 3 0
Hexachlorobenzene Water 30 3 0
Hexachlorobutadiene Water 30 3 0
Hexachlorocyclopentadiene Water 30 3 0
Hexachloroethane Water 30 3 0
Indeno(1,2,3-cd)pyrene Water 30 3 0
Isophorone Water 30 3 0
N-Nitroso-Di-N-Propylamine Water 30 3 0
N-Nitrosodiphenylamine (1) Water 30 3 0
Naphthalene Water 30 3 0
Nitrobenzene Water 30 3 0
Pentachlorophenol Water 30 3 0
Phenanthrene Water 30 3 0
Phenol Water 30 3 0
Pyrene Water 30 3 0

Total Water 1,876 186 (9.91%) 0 (0.00%)
CLP Pesticides
4,4'-DDE Residue 36 2 0
4,4'-DDT Residue 36 2 0
Dieldrin Residue 36 2 0
Endosulfan I Residue 36 1 0
Endrin Aldehyde Residue 36 2 0
Heptachlor Residue 36 1 0
Heptachlor Epoxide Residue 36 1 0

Total Residue 1,008 11 (1.09%) 0 (0.00%)
4,4'-DDD Soil 310 2 0
4,4'-DDE Soil 310 2 0
4,4'-DDT Soil 310 10 0
Aldrin Soil 310 1 0
Alpha-BHC Soil 310 1 0
Alpha-Chlordane Soil 310 8 0
Aroclor-1016 Soil 310 1 0
Aroclor-1232 Soil 310 1 0
Aroclor-1242 Soil 310 1 0
Aroclor-1248 Soil 310 1 0
Aroclor-1260 Soil 310 5 0
Beta-BHC Soil 310 3 0
Delta-BHC Soil 310 1 0
Dieldrin Soil 310 3 0
Endosulfan I Soil 310 1 0
Endosulfan Sulfate Soil 310 2 0
Endrin Soil 310 3 0
Endrin Aldehyde Soil 310 7 0
Endrin Ketone Soil 310 4 0
Gamma-BHC (Lindane) Soil 310 3 0
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CLP Pesticides (Continued)
Gamma-Chlordane Soil 310 2 0
Heptachlor Soil 310 3 0
Heptachlor Epoxide Soil 310 7 0
Methoxychlor Soil 310 1 0

Total Soil 8,680 73 (0.84%) 0 (0.00%)
Polychlorinated Biphenyls
Aroclor-1254 Concrete 17 3 0

Total Concrete 119 3 (2.52%) 0 (0.00%)
PCB-101 Sediment 4 2 0
PCB-126 Sediment 4 1 0
PCB-138 Sediment 4 1 0
PCB-153 Sediment 4 1 0
PCB-157 Sediment 4 1 0
PCB-169 Sediment 4 1 0
PCB-18 Sediment 4 1 0
PCB-180 Sediment 4 1 0
PCB-183 Sediment 4 2 0
PCB-184 Sediment 4 1 0
PCB-187 Sediment 4 1 0
PCB-189 Sediment 4 1 0
PCB-195 Sediment 4 1 0
PCB-206 Sediment 4 1 0
PCB-209 Sediment 4 1 0
PCB-44 Sediment 4 1 0
PCB-52 Sediment 4 1 0
PCB-60 Sediment 4 1 0
PCB-66 Sediment 4 1 0
PCB-77 Sediment 4 1 0
PCB-8 Sediment 4 1 0

Total Sediment 140 23 (16.43%) 0 (0.00%)
Aroclor-1016 Soil 4 1 0
Aroclor-1221 Soil 4 1 0
Aroclor-1232 Soil 4 1 0
Aroclor-1242 Soil 4 1 0
Aroclor-1248 Soil 4 1 0
Aroclor-1254 Soil 4 1 0
Total Soil 52 6 (11.54%) 0 (0.00%)
Explosives
1,3,5-Trinitrobenzene Residue 27 1 0
1,3-Dinitrobenzene Residue 27 1 0
2,4,6-Trinitrotoluene Residue 27 1 0
2,4-Dinitrotoluene Residue 27 1 0
2,6-Dinitrotoluene Residue 27 1 0
2-Amino-4,6-Dinitrotoluene Residue 27 1 0
2-Nitrotoluene Residue 1 1 0
3-Nitrotoluene Residue 27 1 0
4-Amino-2,6-Dinitrotoluene Residue 27 1 0
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Explosives
4-Nitrotoluene Residue 1 1 0
HMX Residue 27 1 0
Nitrobenzene Residue 27 1 0
RDX Residue 27 1 0
Tetryl Residue 27 1 0

Total Residue 377 14 (3.71%) 0 (0.00%)
1,3,5-Trinitrobenzene Soil 221 5 0
1,3-Dinitrobenzene Soil 221 5 0
2,4,6-Trinitrotoluene Soil 221 5 0
2,4-Dinitrotoluene Soil 221 5 0
2,6-Dinitrotoluene Soil 221 5 0
2-Amino-4,6-Dinitrotoluene Soil 221 5 0
2-Nitrotoluene Soil 157 5 0
3-Nitrotoluene Soil 221 5 0
4-Amino-2,6-Dinitrotoluene Soil 221 5 0
4-Nitrotoluene Soil 157 5 0
HMX Soil 221 5 0
Nitrobenzene Soil 221 5 0
Nitroglycerine Soil 157 1 0
PETN Soil 157 1 0
RDX Soil 221 5 0
Tetryl Soil 221 5 0

Total Soil 3,774 72 (1.91%) 0 (0.00%)
1,3,5-Trinitrobenzene Water 106 11 0
1,3-Dinitrobenzene Water 106 10 0
2,4,6-Trinitrotoluene Water 106 8 0
2,4-Dinitrotoluene Water 106 9 0
2,6-Dinitrotoluene Water 106 6 0
2-Amino-4,6-Dinitrotoluene Water 106 9 0
2-Nitrotoluene Water 74 9 0
3-Nitrotoluene Water 106 9 0
4-Amino-2,6-Dinitrotoluene Water 106 9 0
4-Nitrotoluene Water 74 9 0
HMX Water 106 10 0
Nitrobenzene Water 106 10 0
Nitroglycerine Water 20 7 0
PETN Water 20 7 0
Picric Acid Water 55 5 0
RDX Water 106 9 0
Tetryl Water 106 10 0

Total Water 1,562 147 (9.41%) 0 (0.00%)
TPH-Extractables
Motor Oil-Range Organics Sediment 16 1 0

Total Sediment 32 1 (3.13%) 0 (0.00%)
Diesel-Range Organics Soil 801 20 0
Motor Oil-Range Organics Soil 678 15 0

Total Soil 1,537 35 (2.28%) 0 (0.00%)
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TPH-Extractables (Continued)
Diesel-Range Organics Water 136 3 0
Motor Oil-Range Organics Water 115 3 0

Total Water 254 6 (2.36%) 0 (0.00%)
TPH-Purgeables
Gasoline-Range Organics Water 107 8 0

Total Water 112 8 (7.14%) 0 (0.00%)
Full Summary All 83,752 1,716 (2.05%) 0 (0.00%)

Notes:

BHC       Benzene hexachloride

CLP       Contract Laboratory Program

DDD       Dichlorodiphenyldichloroethane

DDE       Dichlorodiphenyldichloroethene

DDT       Dichlorodiphenyltrichloroethane

HMX      Cyclotetramethylenetetranitramine

mg/kg    Milligrams per kilogram

mg/L      Milligrams per liter

PCB       Polychlorinated biphenyl

PETN     Pentaerythritol tetranitrate

RDX      Cyclotrimethylenetrinitramine

TPH       Total petroleum hydrocarbons
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CLP Dissolved Metals
Zinc Water 10 1 0

Total Water 240 1 (0.42%) 0 (0.00%)
Hexavalent Chromium
Hexavalent Chromium Soil 52 2 0

Total Soil 52 2 (3.85%) 0 (0.00%)
CLP Total Metals
Aluminum Residue 55 3 0
Antimony Residue 55 7 0
Arsenic Residue 55 1 0
Barium Residue 55 3 0
Calcium Residue 55 3 0
Chromium Residue 55 3 0
Cobalt Residue 55 4 0
Copper Residue 55 3 0
Iron Residue 55 6 0
Lead Residue 55 3 0
Magnesium Residue 55 3 0
Manganese Residue 55 3 0
Nickel Residue 55 3 0
Potassium Residue 55 14 0
Selenium Residue 55 3 0
Silver Residue 55 2 0
Thallium Residue 55 4 0
Vanadium Residue 55 3 0
Zinc Residue 55 6 0

Total Residue 1,320 77 (5.83%) 0 (0.00%)
Aluminum Sediment 8 4 0
Barium Sediment 8 4 0
Calcium Sediment 8 8 0
Cobalt Sediment 8 4 0
Copper Sediment 8 4 0
Iron Sediment 8 4 0
Lead Sediment 8 4 0
Magnesium Sediment 8 4 0
Nickel Sediment 8 3 0
Vanadium Sediment 8 4 0
Zinc Sediment 8 4 0

Total Sediment 196 47 (23.98%) 0 (0.00%)
Aluminum Soil 151 7 0
Antimony Soil 156 17 0
Arsenic Soil 181 1 0
Barium Soil 151 7 0
Cadmium Soil 163 11 0
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CLP Total Metals (Continued)
Calcium Soil 151 7 0
Chromium Soil 151 7 0
Cobalt Soil 151 10 0
Copper Soil 199 40 0
Iron Soil 151 7 0
Lead Soil 238 35 0
Magnesium Soil 151 7 0
Manganese Soil 158 7 0
Molybdenum Soil 151 6 0
Nickel Soil 155 10 0
Potassium Soil 151 50 0
Selenium Soil 151 6 0
Silver Soil 151 5 0
Sodium Soil 151 9 0
Thallium Soil 151 5 0
Vanadium Soil 151 7 0
Zinc Soil 199 23 0

Total Soil 3,889 284 (7.30%) 0 (0.00%)
Barium Water 20 1 0
Potassium Water 20 1 0

Total Water 481 2 (0.42%) 0 (0.00%)
WET CLP Metals
Cadmium Soil 8 1 0
Chromium Soil 8 1 0
Cobalt Soil 8 1 0
Copper Soil 8 1 0
Magnesium Soil 8 5 0
Molybdenum Soil 8 1 0
Silver Soil 8 1 0
Thallium Soil 8 1 0

Total Soil 192 12 (6.25%) 0 (0.00%)
Total Dissolved Solids
Total Dissolved Solids Water 66 7 0

Total Water 66 7 (10.61%) 0 (0.00%)
Full Summary All 16,703 432 (2.59%) 0 (0.00%)

Notes:

CLP     Contract Laboratory Program

WET    Waste extraction test
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Aromatic Volatile Organic Compounds
Toluene Soil 71 3
Xylene (Total) Soil 53 2

Total Soil 309 5 (1.62%)
Methyl Tertiary Butyl Ether Water 4 1

Total Water 193 1 (0.52%)
CLP Volatile Organic Compounds
2-Butanone Residue 54 4
Benzene Residue 54 1
Chlorobenzene Residue 54 5
Ethylbenzene Residue 54 1
Toluene Residue 54 4
Trichloroethene Residue 54 7
Xylene (Total) Residue 54 3

Total Residue 1,782 25 (1.40%)
1,1,2-Trichloroethane Soil 400 1
1,2-Dichloroethane Soil 400 4
1,2-Dichloroethene (Total) Soil 382 43
2-Butanone Soil 400 1
Benzene Soil 400 52
Carbon Disulfide Soil 400 88
Chlorobenzene Soil 400 1
Chloromethane Soil 400 9
cis-1,2-Dichloroethene Soil 18 5
Ethylbenzene Soil 400 7
Tetrachloroethene Soil 400 11
Toluene Soil 400 24
trans-1,2-Dichloroethene Soil 18 9
Trichloroethene Soil 400 42
Vinyl Chloride Soil 400 8
Xylene (Total) Soil 400 11

Total Soil 13,238 316 (2.39%)
1,2-Dichloroethene (Total) Water 20 1

Total Water 747 1 (0.13%)
Volatile Organic Compounds 8260
trans-1,2-Dichloroethene Soil 38 2
Trichloroethene Soil 38 1

Total Soil 1,829 3 (0.16%)
Low-Level Volatile Organic Compounds 8260
1,1-Dichloroethene Water 30 2
Benzene Water 30 1
Chloromethane Water 30 1
trans-1,2-Dichloroethene Water 30 1
Vinyl Chloride Water 30 2

Total Water 1,892 7 (0.37%)
Low-Level Volatile Organic Compounds 
1,2-Dichloroethene (Total) Soil 54 1
Carbon Disulfide Soil 54 1
Vinyl Chloride Soil 54 1
Xylene (Total) Soil 54 1

Total Soil 1,787 4 (0.22%)
1,1-Dichloroethene Water 111 1
1,2-Dichloroethene (Total) Water 83 14
4-Methyl-2-Pentanone Water 111 3
Benzene Water 111 1
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Low-Level Volatile Organic Compounds 
Carbon Disulfide Water 111 21
Chloroethane Water 111 1
Chloroform Water 111 3
cis-1,2-Dichloroethene Water 28 5
Ethylbenzene Water 111 1
Tetrachloroethene Water 111 2
Toluene Water 111 20
trans-1,2-Dichloroethene Water 28 2
Trichloroethene Water 111 10
Vinyl Chloride Water 111 2
Xylene (Total) Water 106 18

Total Water 3,951 104 (2.63%)
Polynuclear Aromatic Hydrocarbons
2,6-Dimethylnaphthalene Sediment 4 3
Acenaphthene Sediment 4 1
Anthracene Sediment 4 1

Total Sediment 100 5 (5.00%)
CLP Semivolatile Organic Compounds
1,2,4-Trichlorobenzene Residue 52 1
1,3-Dichlorobenzene Residue 52 1
1,4-Dichlorobenzene Residue 52 1
2,4-Dinitrotoluene Residue 52 1
2-Methylnaphthalene Residue 52 2
4-Methylphenol Residue 52 4
Acenaphthene Residue 52 9
Acenaphthylene Residue 52 5
Anthracene Residue 52 19
Benzo(a)anthracene Residue 52 21
Benzo(a)pyrene Residue 52 19
Benzo(b)fluoranthene Residue 52 10
Benzo(g,h,i)perylene Residue 52 16
Benzo(k)fluoranthene Residue 52 5
Carbazole Residue 52 11
Chrysene Residue 52 26
Dibenz(a,h)anthracene Residue 52 8
Dibenzofuran Residue 52 4
Fluoranthene Residue 52 35
Fluorene Residue 52 8
Indeno(1,2,3-cd)pyrene Residue 52 16
Isophorone Residue 52 1
N-nitrosodiphenylamine (1) Residue 52 2
Naphthalene Residue 52 2
Pentachlorophenol Residue 52 1
Phenanthrene Residue 52 20
Pyrene Residue 52 28

Total Residue 3,328 276 (8.29%)
1,4-Dichlorobenzene Soil 407 3
2,4-Dinitrotoluene Soil 407 1
2,6-Dinitrotoluene Soil 407 1
2-Methylnaphthalene Soil 407 11
4-Methylphenol Soil 407 3
Acenaphthene Soil 407 13
Acenaphthylene Soil 407 3
Anthracene Soil 407 30
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Analytes Estimated (Jg)
CLP Semivolatile Organic Compounds (Continued)
Benzo(a)pyrene Soil 407 48
Benzo(b)fluoranthene Soil 407 54
Benzo(g,h,i)perylene Soil 407 22
Benzo(k)fluoranthene Soil 407 18
Butylbenzylphthalate Soil 407 1
Carbazole Soil 387 15
Chrysene Soil 407 93
Dibenz(a,h)anthracene Soil 407 6
Dibenzofuran Soil 407 11
Fluoranthene Soil 407 85
Fluorene Soil 407 10
Indeno(1,2,3-cd)pyrene Soil 407 24
Isophorone Soil 407 2
N-nitrosodiphenylamine (1) Soil 407 8
Naphthalene Soil 407 14
Phenanthrene Soil 407 63
Phenol Soil 407 23
Pyrene Soil 407 91

Total Soil 26,068 706 (2.71%)
1,3-Dichlorobenzene Water 31 2
2,4-Dichlorophenol Water 33 4
4-Methylphenol Water 33 1
Pentachlorophenol Water 33 1
Phenol Water 33 3

Total Water 2,111 11 (0.52%)
Low-Level Semivolatile Organic Compounds
2-Methylnaphthalene Water 5 1

Total Water 320 1 (0.31%)
CLP Pesticides
4,4'-DDD Residue 36 2
4,4'-DDE Residue 36 3
4,4'-DDT Residue 36 1
Dieldrin Residue 36 3
Endrin Residue 36 2
Endrin Ketone Residue 36 6
gamma-Chlordane Residue 36 1

Total Residue 1,008 18 (1.79%)
4,4'-DDD Soil 310 10
4,4'-DDE Soil 310 12
4,4'-DDT Soil 310 15
alpha-Chlordane Soil 310 1
Aroclor-1260 Soil 310 5
Dieldrin Soil 310 5
Endosulfan I Soil 310 3
Endrin Soil 310 2
Endrin Aldehyde Soil 310 1
Endrin Ketone Soil 310 6
gamma-Chlordane Soil 310 5
Methoxychlor Soil 310 3

Total Soil 8,680 68 (0.78%)
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Analyte Matrix
Number of 

Analytes Reported
Number (Percent) of 

Analytes Estimated (Jg)
Low-Level Pesticides/Polychlorinated Biphenyls
4,4'-DDT Sediment 4 1
Hexachlorobenzene Sediment 4 1
Methoxychlor Sediment 4 2
PCB-170 Sediment 4 1
PCB-8 Sediment 4 1

Total Sediment 224 6 (2.68%)
Polychlorinated Biphenyls
Aroclor-1260 Concrete 17 1

Total Concrete 119 1 (0.84%)
PCB-206 Sediment 4 1
PCB-209 Sediment 4 1

Total Sediment 140 2 (1.43%)
Explosives
2-Amino-4,6-Dinitrotoluene Residue 27 1
RDX Residue 27 1

Total Residue 377 2 (0.53%)
1,3-Dinitrobenzene Water 106 3
2,4-Dinitrotoluene Water 106 1
2-Amino-4,6-Dinitrotoluene Water 106 1
4-Amino-2,6-Dinitrotoluene Water 106 1
RDX Water 106 1
Tetrayl Water 106 1

Total Water 1,562 8 (0.51%)
TPH-Extractables
Diesel-Range Organics Residue 53 1

Total Residue 106 1 (0.94%)
Diesel-Range Organics Sediment 16 3
Motor Oil-Range Organics Sediment 16 1

Total Sediment 32 4 (12.50%)
Diesel-Range Organics Soil 801 13
Motor Oil-Range Organics Soil 678 47

Total Soil 1,537 60 (3.90%)
Diesel-Range Organics Water 136 17
Motor Oil-Range Organics Water 115 16

Total Water 254 33 (12.99%)
TPH-Purgeables
Gasoline-Range Organics Residue 54 2

Total Residue 59 2 (3.39%)
Gasoline-Range Organics Soil 432 6

Total Soil 444 6 (1.35%)
Gasoline-Range Organics Water 107 4

Total Water 112 4 (3.57%)
Full Summary All 83,752 1,680 (2.01%)

Notes:

CLP     Contract Laboratory Program

DDD     Dichlorodiphenyldichloroethane

DDE     Dichlorodiphenyldichloroethene

DDT     Dichlorodiphenyltrichloroethane
HMX    Cyclotetramethylenetetranitramine

PCB     Polychlorinated biphenyl

RDX    Cyclotrimethylenetrinitramine

TPH    Total petroleum hydrocarbons
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Analyte Matrix
Number of Analytes 

Reported
Number (Percent) of 

Analytes Estimated (Jg)
CLP Dissolved Metals
Cobalt Water 10 0
Iron Water 10 0
Lead Water 10 0
Manganese Water 10 0
Thallium Water 10 0
Vanadium Water 10 0
Zinc Water 10 0

Total Water 240 0 (0.00%)
CLP Total Metals
Antimony Residue 55 3
Arsenic Residue 55 11
Barium Residue 55 11
Beryllium Residue 55 3
Cadmium Residue 55 4
Calcium Residue 55 7
Cobalt Residue 55 42
Magnesium Residue 55 17
Mercury Residue 55 6
Molybdenum Residue 55 8
Nickel Residue 55 3
Potassium Residue 55 45
Selenium Residue 55 5
Silver Residue 55 14
Sodium Residue 55 42
Vanadium Residue 55 25

Total Residue 1,320 246 (18.64%)
Antimony Sediment 8 3
Beryllium Sediment 8 5
Cadmium Sediment 8 2
Mercury Sediment 8 1

Total Sediment 196 11 (5.61%)
Antimony Soil 156 41
Arsenic Soil 181 6
Barium Soil 151 11
Beryllium Soil 175 60
Cadmium Soil 163 13
Calcium Soil 151 5
Chromium Soil 151 1
Cobalt Soil 151 46
Copper Soil 199 1
Magnesium Soil 151 5

TABLE C-17:  DATA QUALIFICATION:  INORGANIC RESULTS REPORTED BELOW 
THE CRDL (CLP METAL RESULTS) 
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Analyte Matrix
Number of Analytes 

Reported
Number (Percent) of 

Analytes Estimated (Jg)
CLP Total Metals (Continued)
Mercury Soil 151 7
Molybdenum Soil 151 1
Nickel Soil 155 7
Potassium Soil 151 44
Selenium Soil 151 29
Silver Soil 151 5
Sodium Soil 151 70
Vanadium Soil 151 12

Total Soil 3,889 364 (9.36%)
Antimony Water 20 1
Arsenic Water 21 3
Chromium Water 20 2
Cobalt Water 20 3
Iron Water 20 3
Lead Water 20 2
Manganese Water 20 2
Mercury Water 20 2
Potassium Water 20 7
Thallium Water 20 10
Vana Water 20 3
Zinc Water 20 9

Total Water 481 47 (9.77%)
Anions
Nitrate+NitriteI as Nitrogen Water 34 0
Ortho-Phosphate (as P) Water 52 0

Total Water 210 0 (0.00%)
Full Summary All 16,703 668 (4.00%)

Notes:

CLP        Contract Laboratory Program

CRDL     Contract-required detection limit

TABLE C-17:  INORGANIC RESULTS REPORTED BELOW THE CRDL (CLP METAL 
RESULTS) (Continued)
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Analyte Matrix
Number of Analytes 

Reported
Number (Percent) of 

Analytes Estimated (Jg)
Antimony Soil 492 43
Arsenic Soil 365 6
Cadmium Soil 492 20
Lead Soil 492 17
Mercury Soil 492 1
Molybdenum Soil 127 5
Silver Soil 492 7
Tin Soil 492 38

Total Soil 8,856 137 (1.55%)
Full Summary All 100,455 137 (0.14%)

Notes:

CRDL     Contract-required detection limit

XRF       X-ray fluorescence

TABLE C-18:  DATA QUALIFICATION:  ENERGY DISPERSIVE XRF RESULTS 
REPORTED BELOW THE CRDL
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Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
CLP Metals
Aluminum Water 10 50 50 50 50 µg/L
Antimony Water 10 0.006 0.15 0.061 6 µg/L
Arsenic Water 10 0.05 1.3 0.51 10 µg/L
Barium Water 10 2 2 2 200 µg/L
Beryllium Water 10 0.3 0.3 0.3 4 µg/L
Cadmium Water 10 2 2 2 1 µg/L
Calcium Water 10 30 1,500 1,060 5,000 µg/L
Chromium Water 10 3 3 3 10 µg/L
Cobalt Water 10 2 2 2 50 µg/L
Copper Water 10 8 8 8 4 µg/L
Iron Water 10 4 200 82.4 100 µg/L
Lead Water 10 0.007 0.18 0.071 3 µg/L
Magnesium Water 10 20 1,000 706 5,000 µg/L
Manganese Water 10 0.6 30 12.4 15 µg/L
Mercury Water 10 0.1 0.1 0.1 0.2 µg/L
Molybdenum Water 10 0.01 0.18 0.073 5 µg/L
Nickel Water 10 0.03 0.75 0.3 8 µg/L
Potassium Water 10 80 4,000 1,650 5,000 µg/L
Selenium Water 10 0.2 5 3.6 5 µg/L
Silver Water 10 9 9 9 2 µg/L
Sodium Water 10 50 2,500 1,860 5,000 µg/L
Thallium Water 10 0.003 0.075 0.03 2 µg/L
Vanadium Water 10 4 4 4 50 µg/L
Zinc Water 10 2 2 2 20 µg/L
Hexavalent Chromium
Hexavalent Chromium Soil 52 50 270 68.9 50 µg/kg
CLP Metals
Aluminum Residue 55 6.9 285 36.9 10 mg/kg
Antimony Residue 55 0.01 12 1.5 1.2 mg/kg
Arsenic Residue 55 0.21 10.3 1.3 2 mg/kg
Barium Residue 55 0.15 6.4 0.83 40 mg/kg
Beryllium Residue 55 0.029 1.2 0.16 0.8 mg/kg
Cadmium Residue 55 0.045 1.9 0.25 0.2 mg/kg
Calcium Residue 55 2.6 109 15.2 1,000 mg/kg
Chromium Residue 55 0.082 12.5 0.67 2 mg/kg
Cobalt Residue 55 0.085 3.5 0.46 10 mg/kg
Copper Residue 55 0.07 6.8 0.88 0.8 mg/kg
Iron Residue 55 2.9 120 15.6 20 mg/kg
Lead Residue 55 0.15 6.4 0.85 0.6 mg/kg
Magnesium Residue 55 2.1 85.5 11.8 1,000 mg/kg
Manganese Residue 55 0.16 6.8 0.89 3 mg/kg
Mercury Residue 55 0.01 0.97 0.15 0.2 mg/kg
Molybdenum Residue 55 0.02 4.3 0.55 1 mg/kg
Nickel Residue 55 0.078 3.2 0.42 1.6 mg/kg
Potassium Residue 55 3.3 137 18 1,000 mg/kg
Selenium Residue 55 0.1 20.5 2.6 1 mg/kg
Silver Residue 55 0.021 6 0.77 0.4 mg/kg
Sodium Residue 55 81 3,360 440 1,000 mg/kg
Thallium Residue 55 0.004 12 1.5 0.4 mg/kg
Vanadium Residue 55 0.11 4.7 0.64 10 mg/kg
Zinc Residue 55 0.19 8.4 1.1 4 mg/kg
Aluminum Sediment 8 4 8.5 6.9 10 mg/kg
Antimony Sediment 8 0.02 0.65 0.25 1.2 mg/kg
Arsenic Sediment 8 0.2 0.83 0.41 2 mg/kg
Barium Sediment 8 0.2 0.69 0.36 40 mg/kg
Beryllium Sediment 8 0.022 0.05 0.039 0.8 mg/kg
Cadmium Sediment 8 0.006 0.092 0.038 0.2 mg/kg
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Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
CLP Metals (Continued)
Calcium Sediment 8 3.1 33.4 14.1 1,000 mg/kg
Chromium Sediment 8 0.14 0.7 0.42 2 mg/kg
Cobalt Sediment 8 0.15 0.32 0.22 10 mg/kg
Copper Sediment 8 0.07 0.28 0.14 0.8 mg/kg
Iron Sediment 8 0.4 6 2.5 20 mg/kg
Lead Sediment 8 0.02 0.46 0.18 0.6 mg/kg
Magnesium Sediment 8 2 26.3 10.9 1,000 mg/kg
Manganese Sediment 8 0.03 0.75 0.13 3 mg/kg
Mercury Sediment 8 0.01 0.28 0.098 0.2 mg/kg
Molybdenum Sediment 8 0.02 0.32 0.13 1 mg/kg
Nickel Sediment 8 0.03 0.37 0.15 1.6 mg/kg
Potassium Sediment 8 20 70.3 37 1,000 mg/kg
Selenium Sediment 8 0.1 0.71 0.32 1 mg/kg
Silver Sediment 8 0.02 0.6 0.24 0.4 mg/kg
Sodium Sediment 8 20 77.4 39.6 1,000 mg/kg
Thallium Sediment 8 0.004 0.92 0.35 0.4 mg/kg
Tin Sediment 4 0.73 1.5 1.1 2 mg/kg
Vanadium Sediment 8 0.13 2.3 1.2 10 mg/kg
Zinc Sediment 8 0.13 3 0.67 4 mg/kg
Aluminum Soil 151 0.98 59 15.4 10 mg/kg
Antimony Soil 156 0.02 17 2.4 1.2 mg/kg
Arsenic Soil 181 0.2 5.8 0.6 2 mg/kg
Barium Soil 151 0.15 3.5 0.67 40 mg/kg
Beryllium Soil 175 0.02 5 0.14 0.8 mg/kg
Cadmium Soil 163 0.006 1.5 0.24 0.2 mg/kg
Calcium Soil 151 2.6 148 23.8 1,000 mg/kg
Chromium Soil 151 0.082 2.9 0.55 2 mg/kg
Cobalt Soil 151 0.084 5.9 0.86 10 mg/kg
Copper Soil 199 0.07 5.2 0.59 0.8 mg/kg
Iron Soil 151 0.4 29 6.9 20 mg/kg
Lead Soil 238 0.02 74 5.9 0.6 mg/kg
Magnesium Soil 151 2 145 19.9 1,000 mg/kg
Manganese Soil 158 0.03 148 1.6 3 mg/kg
Mercury Soil 151 0.01 0.3 0.059 0.2 mg/kg
Molybdenum Soil 151 0.02 4 0.66 1 mg/kg
Nickel Soil 155 0.078 8.9 1.1 1.6 mg/kg
Potassium Soil 151 1.6 148 24.4 1,000 mg/kg
Selenium Soil 151 0.1 9.7 0.87 1 mg/kg
Silver Soil 151 0.02 2.9 0.54 0.4 mg/kg
Sodium Soil 151 22 587 119 1,000 mg/kg
Thallium Soil 151 0.004 13.2 0.65 0.4 mg/kg
Vanadium Soil 151 0.09 4.9 0.71 10 mg/kg
Zinc Soil 199 0.12 5.9 0.82 4 mg/kg
Aluminum Water 20 10.8 50 48 50 µg/L
Antimony Water 20 0.006 4 0.22 6 µg/L
Arsenic Water 21 0.05 2.6 0.3 10 µg/L
Barium Water 20 1.7 2 2 200 µg/L
Beryllium Water 20 0.22 0.3 0.3 4 µg/L
Cadmium Water 20 0.42 2 1.9 1 µg/L
Calcium Water 20 30 1,500 404 5,000 µg/L
Chromium Water 20 1.1 3 2.9 10 µg/L
Cobalt Water 20 0.88 2 1.9 50 µg/L
Copper Water 20 1.9 8 7.7 4 µg/L
Iron Water 20 3.4 200 13.8 100 µg/L
Lead Water 20 0.007 1.6 0.11 3 µg/L
Magnesium Water 20 10.6 1,000 265 5,000 µg/L
Manganese Water 20 0.6 30 3.5 15 µg/L
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Analyte Matrix
Number of 
Analytes
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Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
CLP Metals (Continued)
Mercury Water 20 0.1 0.22 0.11 0.2 µg/L
Molybdenum Water 20 0.01 1 0.077 5 µg/L
Nickel Water 20 0.03 0.94 0.16 8 µg/L
Potassium Water 20 30 80 77.5 5,000 µg/L
Selenium Water 20 0.2 5 2.4 5 µg/L
Silver Water 20 0.52 9 8.6 2 µg/L
Sodium Water 20 50 2,500 1,630 5,000 µg/L
Thallium Water 20 0.003 2.6 0.14 2 µg/L
Vanadium Water 20 0.64 4 3.8 50 µg/L
Zinc Water 20 1 2 2 20 µg/L
WET CLP Metals
Aluminum Soil 8 72 280 150 250 µg/L
Antimony Soil 8 5.5 23 12.1 30 µg/L
Arsenic Soil 8 8.5 19 12.4 50 µg/L
Barium Soil 8 27 60 39.4 1,000 µg/L
Beryllium Soil 8 0.5 10 4.1 20 µg/L
Cadmium Soil 8 1 20 8.1 5 µg/L
Calcium Soil 8 109 1,700 706 25,000 µg/L
Chromium Soil 8 4 50 21.3 50 µg/L
Cobalt Soil 8 3.5 60 24.7 250 µg/L
Copper Soil 8 1.5 90 34.7 20 µg/L
Iron Soil 8 50.5 70 57.8 500 µg/L
Lead Soil 8 3 14 7.1 15 µg/L
Magnesium Soil 8 67.5 1,050 436 25,000 µg/L
Manganese Soil 8 1.5 20 8.4 75 µg/L
Mercury Soil 8 0.2 0.4 0.28 1 µg/L
Molybdenum Soil 8 3.5 60 24.7 25 µg/L
Nickel Soil 8 7 70 30.7 40 µg/L
Potassium Soil 8 132 1,860 780 25,000 µg/L
Selenium Soil 8 23 46 37.4 25 µg/L
Silver Soil 8 2 30 12.5 10 µg/L
Sodium Soil 8 1,900 18,200 12,100 25,000 µg/L
Thallium Soil 8 10 12 10.8 10 µg/L
Vanadium Soil 8 4.5 80 32.8 250 µg/L
Zinc Soil 8 2 20 8.8 100 µg/L
Aromatic Volatile Compounds
Benzene Soil 47 0.5 8 1 5 µg/kg
Ethylbenzene Soil 47 0.5 8 1 5 µg/kg
m,p-Xylene Soil 18 2 16 3 5 µg/kg
Methyl Tertiary Butyl Ether Soil 7 0.6 8 4 5 µg/kg
o-Xylene Soil 18 0.7 8 2 5 µg/kg
Toluene Soil 47 0.5 8 1 5 µg/kg
Xylene (Total) Soil 29 0.5 1 0.9 15 µg/kg
Benzene SWater 5 5 5 5 15 µg/kg
Ethylbenzene SWater 5 5 5 5 15 µg/kg
Toluene SWater 5 5 5 5 15 µg/kg
Xylene (Total) SWater 5 5 5 5 15 µg/kg
1,2-Dichlorobenzene Water 10 1 1 1 15 µg/kg
1,3-Dichlorobenzene Water 10 1 1 1 15 µg/kg
1,4-Dichlorobenzene Water 10 1 1 1 15 µg/kg
Benzene Water 36 0.1 1 0.6 0.5 µg/L
Chlorobenzene Water 10 1 1 1 0.5 µg/L
Ethylbenzene Water 36 0.1 1 0.6 0.5 µg/L
m,p-Xylene Water 5 0.2 1 0.8 0.5 µg/L
Methyl Tertiary Butyl Ether Water 4 0.5 5 2 0.5 µg/L
o-Xylene Water 5 0.08 0.5 0.4 0.5 µg/L
Toluene Water 36 0.1 1 0.6 0.5 µg/L
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Reporting 

Goalsa Units
Aromatic Volatile Compounds (Continued)
Xylene (Total) Water 31 0.5 2 0.9 1.5 µg/L
CLP Volatile Organic Compounds
1,1,1-Trichloroethane Residue 54 10 37,000 700 1.5 µg/L
1,1,2,2-Tetrachloroethane Residue 54 10 37,000 700 1.5 µg/L
1,1,2-Trichloroethane Residue 54 10 37,000 700 1.5 µg/L
1,1-Dichloroethane Residue 54 10 37,000 700 1.5 µg/L
1,1-Dichloroethene Residue 54 10 37,000 700 1.5 µg/L
1,2-Dichloroethane Residue 54 10 37,000 700 1.5 µg/L
1,2-Dichloroethene (Total) Residue 54 10 37,000 700 1.5 µg/L
1,2-Dichloropropane Residue 54 10 37,000 700 1.5 µg/L
2-Butanone Residue 54 10 37,000 700 1.5 µg/L
2-Hexanone Residue 54 10 37,000 700 1.5 µg/L
4-Methyl-2-Pentanone Residue 54 10 37,000 700 1.5 µg/L
Acetone Residue 54 10 37,000 700 1.5 µg/L
Benzene Residue 54 10 37,000 700 1.5 µg/L
Bromodichloromethane Residue 54 10 37,000 700 1.5 µg/L
Bromoform Residue 54 10 37,000 700 1.5 µg/L
Bromomethane Residue 54 10 37,000 700 1.5 µg/L
Carbon Disulfide Residue 54 10 37,000 700 1.5 µg/L
Carbon Tetrachloride Residue 54 10 37,000 700 1.5 µg/L
Chlorobenzene Residue 54 10 37,000 700 1.5 µg/L
Chloroethane Residue 54 10 37,000 700 1.5 µg/L
Chloroform Residue 54 10 37,000 700 1.5 µg/L
Chloromethane Residue 54 10 37,000 700 1.5 µg/L
cis-1,3-Dichloropropene Residue 54 10 37,000 700 1.5 µg/L
Dibromochloromethane Residue 54 10 37,000 700 1.5 µg/L
Ethylbenzene Residue 54 10 37,000 700 1.5 µg/L
Methylene Chloride Residue 54 10 37,000 700 1.5 µg/L
Styrene Residue 54 10 37,000 700 1.5 µg/L
Tetrachloroethene Residue 54 10 37,000 700 1.5 µg/L
Toluene Residue 54 10 37,000 700 1.5 µg/L
trans-1,3-Dichloropropene Residue 54 10 37,000 700 1.5 µg/L
Trichloroethene Residue 54 10 37,000 700 1.5 µg/L
Vinyl Chloride Residue 54 10 37,000 700 1.5 µg/L
Xylene (Total) Residue 54 10 37,000 700 1.5 µg/L
1,1,1-Trichloroethane Soil 400 6 6,700 79 10 µg/kg
1,1,2,2-Tetrachloroethane Soil 400 6 6,700 79 10 µg/kg
1,1,2-Trichloroethane Soil 400 6 6,700 79 10 µg/kg
1,1-Dichloroethane Soil 400 6 6,700 79 10 µg/kg
1,1-Dichloroethene Soil 400 6 6,700 79 10 µg/kg
1,2-Dichloroethane Soil 400 6 6,700 79 10 µg/kg
1,2-Dichloroethene (Total) Soil 382 6 46,000 190 10 µg/kg
1,2-Dichloropropane Soil 400 6 6,700 79 10 µg/kg
2-Butanone Soil 400 8 6,700 80 10 µg/kg
2-Hexanone Soil 400 8 6,700 80 10 µg/kg
4-Methyl-2-Pentanone Soil 400 8 6,700 80 10 µg/kg
Acetone Soil 400 8 6,700 80 10 µg/kg
Benzene Soil 400 6 6,700 79 10 µg/kg
Bromodichloromethane Soil 400 6 6,700 79 10 µg/kg
Bromoform Soil 400 6 6,700 79 10 µg/kg
Bromomethane Soil 400 8 6,700 80 10 µg/kg
Carbon Disulfide Soil 400 6 6,700 79 10 µg/kg
Carbon Tetrachloride Soil 400 6 6,700 79 10 µg/kg
Chlorobenzene Soil 400 6 6,700 79 10 µg/kg
Chloroethane Soil 400 8 6,700 80 10 µg/kg
Chloroform Soil 400 6 6,700 79 10 µg/kg
Chloromethane Soil 400 8 6,700 80 10 µg/kg
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Analyte Matrix
Number of 
Analytes
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Reporting 

Limits
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Reporting 

Limits

Average 
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Limits

QAPP 
Reporting 

Goalsa Units
CLP Volatile Organic Compounds (Continued)
cis-1,2-Dichloroethene Soil 18 9 15 12 10 µg/kg
cis-1,3-Dichloropropene Soil 400 6 6,700 79 10 µg/kg
Dibromochloromethane Soil 400 6 6,700 79 10 µg/kg
Ethylbenzene Soil 400 6 6,700 79 10 µg/kg
Methylene Chloride Soil 400 6 6,700 79 10 µg/kg
Styrene Soil 400 6 6,700 79 10 µg/kg
Tetrachloroethene Soil 400 6 6,700 79 10 µg/kg
Toluene Soil 400 6 6,700 79 10 µg/kg
trans-1,2-Dichloroethene Soil 18 9 15 12 10 µg/kg
trans-1,3-Dichloropropene Soil 400 6 6,700 79 10 µg/kg
Trichloroethene Soil 400 6 6,700 79 10 µg/kg
Vinyl Acetate Soil 20 6 57 15 10 µg/kg
Vinyl Chloride Soil 400 6 6,700 80 10 µg/kg
Xylene (Total) Soil 400 6 6,700 79 10 µg/kg
1,1,1-Trichloroethane Water 21 1 1 1 2 µg/L
1,1,2,2-Tetrachloroethane Water 21 1 1 1 2 µg/L
1,1,2-Trichloroethane Water 21 1 1 1 2 µg/L
1,1,2-Trichlorotrifluoroethane Water 20 1 1 1 2 µg/L
1,1-Dichloroethane Water 21 1 1 1 2 µg/L
1,1-Dichloroethene Water 21 1 1 1 2 µg/L
1,2-Dichlorobenzene Water 21 1 1 1 2 µg/L
1,2-Dichloroethane Water 21 1 1 1 0.5 µg/L
1,2-Dichloroethene (Total) Water 20 2 2 2 2 µg/L
1,2-Dichloropropane Water 21 1 1 1 2 µg/L
1,3-Dichlorobenzene Water 21 1 1 1 2 µg/L
1,4-Dichlorobenzene Water 21 1 1 1 2 µg/L
2-Chloroethylvinyl Ether Water 21 2 2 2 2 µg/L
Benzene Water 20 1 1 1 0.5 µg/L
Bromodichloromethane Water 21 1 1 1 2 µg/L
Bromoform Water 21 2 2 2 2 µg/L
Bromomethane Water 21 2 2 2 1 µg/L
Carbon Tetrachloride Water 21 1 1 1 0.5 µg/L
Chlorobenzene Water 21 1 1 1 2 µg/L
Chloroethane Water 21 2 2 2 2 µg/L
Chloroform Water 21 1 1 1 2 µg/L
Chloromethane Water 21 2 2 2 2 µg/L
cis-1,2-Dichloroethene Water 20 1 1 1 2 µg/L
cis-1,3-Dichloropropene Water 21 1 1 1 0.5 µg/L
Dibromochloromethane Water 21 1 1 1 2 µg/L
Ethylbenzene Water 20 1 1 1 2 µg/L
Freon 113 Water 20 1 1 1 2 µg/L
Methylene Chloride Water 21 20 20 20 2 µg/L
Tetrachloroethene Water 21 1 1 1 2 µg/L
Toluene Water 20 1 1 1 2 µg/L
trans-1,2-Dichloroethene Water 20 1 1 1 2 µg/L
trans-1,3-Dichloropropene Water 21 1 1 1 0.5 µg/L
Trichloroethene Water 21 1 1 1 2 µg/L
Trichlorofluoromethane Water 21 1 1 1 2 µg/L
Vinyl Chloride Water 21 2 2 2 0.5 µg/L
Xylene (Total) Water 20 1 1 1 2 µg/L
1,1,1-Trichloroethane Soil 38 0.6 0.9 0.7 5 µg/kg
1,1,2,2-Tetrachloroethane Soil 38 0.8 1 0.9 5 µg/kg
1,1,2-Trichloroethane Soil 38 0.7 1 0.9 5 µg/kg
1,1,2-Trichlorotrifluoroethane Soil 38 0.8 1 0.9 5 µg/kg
1,1-Dichloroethane Soil 38 0.8 1 1 5 µg/kg
1,1-Dichloroethene Soil 38 0.7 1 0.9 5 µg/kg
1,2,3-Trichlorobenzene Soil 38 1 1 1 5 µg/kg
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Analyte Matrix
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Analytes
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Limits
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QAPP 
Reporting 
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CLP Volatile Organic Compuonds (Continued)
1,2,4-Trichlorobenzene Soil 38 0.8 1 1 5 µg/kg
1,2-Dibromo-3-Chloropropane Soil 38 0.9 1 1 5 µg/kg
1,2-Dibromoethane Soil 38 0.8 1 1 5 µg/kg
1,2-Dichlorobenzene Soil 38 0.7 1 0.8 5 µg/kg
1,2-Dichloroethane Soil 38 0.7 1 0.8 5 µg/kg
1,2-Dichloropropane Soil 38 0.8 1 0.9 5 µg/kg
1,3-Dichlorobenzene Soil 38 0.8 1 0.9 5 µg/kg
1,4-Dichlorobenzene Soil 38 0.9 1 1 5 µg/kg
2-Butanone Soil 38 9 13 11 5 µg/kg
2-Hexanone Soil 38 7 9 8 5 µg/kg
4-Methyl-2-Pentanone Soil 38 6 8 7 5 µg/kg
Acetone Soil 38 11 15 13 5 µg/kg
Benzene Soil 39 0.8 1 1 5 µg/kg
Bromochloromethane Soil 38 0.6 0.8 0.6 5 µg/kg
Bromodichloromethane Soil 38 0.6 0.8 0.7 5 µg/kg
Bromoform Soil 38 0.7 1 0.8 5 µg/kg
Bromomethane Soil 38 0.9 1 1 5 µg/kg
Carbon Disulfide Soil 38 2 2 2 5 µg/kg
Carbon Tetrachloride Soil 38 0.6 0.9 0.7 5 µg/kg
Chlorobenzene Soil 38 0.8 1 0.9 5 µg/kg
Chloroethane Soil 38 0.8 1 1 5 µg/kg
Chloroform Soil 38 0.6 0.9 0.7 5 µg/kg
Chloromethane Soil 38 1 2 1 5 µg/kg
cis-1,2-Dichloroethene Soil 38 0.9 1 1 5 µg/kg
cis-1,3-Dichloropropene Soil 38 0.8 1 0.9 5 µg/kg
Dibromochloromethane Soil 38 0.6 0.9 0.7 5 µg/kg
Dichlorodifluoromethane Soil 38 0.8 1 0.9 5 µg/kg
Ethylbenzene Soil 39 0.6 0.9 0.7 5 µg/kg
Isopropylbenzene Soil 38 0.7 1 0.8 5 µg/kg
m,p-Xylene Soil 39 2 2 2 5 µg/kg
Methyl Tertiary Butyl Ether Soil 38 0.7 1 0.8 5 µg/kg
Methylene Chloride Soil 38 1 2 1 5 µg/kg
o-Xylene Soil 39 0.7 1 0.9 5 µg/kg
Styrene Soil 38 0.8 1 0.9 5 µg/kg
Tetrachloroethene Soil 38 0.3 0.5 0.4 5 µg/kg
Toluene Soil 39 0.9 1 1 5 µg/kg
trans-1,2-Dichloroethene Soil 38 0.8 1 0.9 5 µg/kg
trans-1,3-Dichloropropene Soil 38 0.6 0.9 0.7 5 µg/kg
Trichloroethene Soil 38 0.3 0.4 0.3 5 µg/kg
Trichlorofluoromethane Soil 38 0.8 1 0.9 5 µg/kg
Vinyl Chloride Soil 38 0.7 0.9 0.8 5 µg/kg
1,1,1-Trichloroethane Water 63 0.1 0.6 0.1 5 µg/L
1,1,2,2-Tetrachloroethane Water 63 0.1 0.7 0.2 5 µg/L
1,1,2-Trichloroethane Water 63 0.1 0.5 0.1 5 µg/L
1,1,2-Trichlorotrifluoroethane Water 63 0.1 0.7 0.2 5 µg/L
1,1-Dichloroethane Water 63 0.09 0.5 0.1 5 µg/L
1,1-Dichloroethene Water 63 0.1 0.6 0.1 5 µg/L
1,2,3-Trichlorobenzene Water 63 0.3 2 0.4 5 µg/L
1,2,4-Trichlorobenzene Water 63 0.2 1 0.2 5 µg/L
1,2-Dibromo-3-Chloropropane Water 63 1 5 1 5 µg/L
1,2-Dibromoethane Water 63 0.07 0.4 0.08 5 µg/L
1,2-Dichlorobenzene Water 63 0.09 0.4 0.1 5 µg/L
1,2-Dichloroethane Water 63 0.1 0.6 0.1 5 µg/L
1,2-Dichloropropane Water 63 0.1 0.6 0.1 5 µg/L
1,3-Dichlorobenzene Water 63 0.1 0.5 0.1 5 µg/L
1,4-Dichlorobenzene Water 63 0.1 0.5 0.1 5 µg/L
2-Butanone Water 63 4 21 4 5 µg/L



TABLE C-19:  DATA EVALUATION:  REPORTING LIMITS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

A p p e n d i x  C ,  R I  R e p o r t ,  I A  F 1

Page 7 of 25

Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 
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CLP Volatile Organic Compounds (Continued)
2-Hexanone Water 63 4 20 4 5 µg/L
4-Methyl-2-Pentanone Water 63 5 26 6 5 µg/L
Acetone Water 63 4 21 4 5 µg/L
Benzene Water 63 0.1 0.5 0.1 5 µg/L
Bromochloromethane Water 63 0.1 0.6 0.1 5 µg/L
Bromodichloromethane Water 63 0.09 0.4 0.09 5 µg/L
Bromoform Water 63 0.3 1 0.3 5 µg/L
Bromomethane Water 63 0.2 1 0.2 5 µg/L
Carbon Disulfide Water 63 0.2 0.8 0.2 5 µg/L
Carbon Tetrachloride Water 63 0.1 0.6 0.1 5 µg/L
Chlorobenzene Water 63 0.09 0.5 0.1 5 µg/L
Chloroethane Water 63 0.2 1 0.3 5 µg/L
Chloroform Water 63 0.1 0.5 0.1 5 µg/L
Chloromethane Water 63 0.1 0.7 0.2 5 µg/L
cis-1,2-Dichloroethene Water 63 0.1 6 0.3 5 µg/L
cis-1,3-Dichloropropene Water 63 0.09 0.4 0.09 5 µg/L
Dibromochloromethane Water 63 0.08 0.4 0.09 5 µg/L
Dichlorodifluoromethane Water 63 0.2 0.8 0.2 5 µg/L
Ethylbenzene Water 63 0.1 0.7 0.1 5 µg/L
Isopropylbenzene Water 63 0.07 0.3 0.08 5 µg/L
m,p-Xylene Water 63 0.2 1 0.2 5 µg/L
Methyl Tertiary Butyl Ether Water 63 0.07 0.4 0.08 5 µg/L
Methylene Chloride Water 63 0.2 2 0.2 5 µg/L
o-Xylene Water 63 0.08 0.4 0.09 5 µg/L
Styrene Water 63 0.1 0.5 0.1 5 µg/L
Tetrachloroethene Water 63 0.1 2 0.2 5 µg/L
Toluene Water 63 0.1 0.5 0.1 5 µg/L
trans-1,2-Dichloroethene Water 63 0.1 0.7 0.2 5 µg/L
trans-1,3-Dichloropropene Water 63 0.09 0.4 0.1 5 µg/L
Trichloroethene Water 63 0.1 2 0.2 5 µg/L
Trichlorofluoromethane Water 63 0.1 0.7 0.2 5 µg/L
Vinyl Chloride Water 63 0.2 2 0.3 5 µg/L
Low-Level Volatile Organic Compounds 8260
1,1,1,2-Tetrachloroethane Water 30 0.5 10 1 5 µg/L
1,1,1-Trichloroethane Water 30 0.5 10 1 5 µg/L
1,1,2,2-Tetrachloroethane Water 30 0.5 10 1 5 µg/L
1,1,2-Trichloroethane Water 30 0.5 10 1 5 µg/L
1,1-Dichloroethane Water 30 0.5 10 1 5 µg/L
1,1-Dichloroethene Water 30 0.5 10 1 5 µg/L
1,1-Dichloropropene Water 30 0.5 10 1 5 µg/L
1,2,3-Trichlorobenzene Water 30 2 40 4 5 µg/L
1,2,3-Trichloropropane Water 30 0.5 10 1 5 µg/L
1,2,4-Trichlorobenzene Water 30 2 40 4 5 µg/L
1,2,4-Trimethylbenzene Water 30 2 40 4 5 µg/L
1,2-Dibromo-3-Chloropropane Water 30 2 40 4 5 µg/L
1,2-Dibromoethane Water 30 2 40 4 5 µg/L
1,2-Dichlorobenzene Water 30 0.5 10 1 5 µg/L
1,2-Dichloroethane Water 30 0.5 10 1 5 µg/L
1,2-Dichloropropane Water 30 0.5 10 1 5 µg/L
1,3,5-Trimethylbenzene Water 30 2 40 4 5 µg/L
1,3-Dichlorobenzene Water 30 0.5 10 1 5 µg/L
1,3-Dichloropropane Water 30 0.5 10 1 5 µg/L
1,4-Dichlorobenzene Water 30 0.5 10 1 5 µg/L
2,2-Dichloropropane Water 30 0.5 10 1 5 µg/L
2-Butanone Water 30 20 400 38 5 µg/L
2-Chlorotoluene Water 30 2 40 4 5 µg/L
2-Hexanone Water 30 20 400 38 5 µg/L
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Low-Level Volatile Organic Compounds 8260 (Continued)
4-Chlorotoluene Water 30 2 40 4 5 µg/L
4-Isopropyltoluene Water 30 2 40 4 5 µg/L
4-Methyl-2-Pentanone Water 30 20 400 38 5 µg/L
Acetone Water 30 20 400 38 5 µg/L
Benzene Water 30 0.5 10 1 5 µg/L
Bromobenzene Water 30 0.5 10 1 5 µg/L
Bromochloromethane Water 2 0.5 0.5 0.5 5 µg/L
Bromodichloromethane Water 30 0.5 10 1 5 µg/L
Bromoform Water 30 0.5 10 1 5 µg/L
Bromomethane Water 30 0.5 10 1 5 µg/L
Carbon Disulfide Water 30 0.5 10 1 5 µg/L
Carbon Tetrachloride Water 30 0.5 10 1 5 µg/L
Chlorobenzene Water 30 0.5 10 1 5 µg/L
Chloroethane Water 30 0.5 10 1 5 µg/L
Chloroform Water 30 0.5 10 1 5 µg/L
Chloromethane Water 30 0.5 10 1 5 µg/L
cis-1,2-Dichloroethene Water 30 0.5 100 9 5 µg/L
cis-1,3-Dichloropropene Water 30 0.5 10 1 5 µg/L
Dibromochloromethane Water 30 0.5 10 1 5 µg/L
Dibromomethane Water 30 0.5 10 1 5 µg/L
Dichlorodifluoromethane Water 30 0.5 10 1 5 µg/L
Ethylbenzene Water 30 0.5 10 1 5 µg/L
Hexachlorobutadiene Water 30 2 40 4 5 µg/L
Isopropylbenzene Water 30 2 40 4 5 µg/L
m,p-Xylene Water 30 0.5 10 1 5 µg/L
Methylene Chloride Water 30 1 20 2 5 µg/L
N-Butylbenzene Water 30 2 40 4 5 µg/L
N-Propylbenzene Water 30 2 40 4 5 µg/L
Naphthalene Water 30 2 40 4 5 µg/L
o-Xylene Water 30 0.5 10 1 5 µg/L
Sec-Butylbenzene Water 30 2 40 4 5 µg/L
Styrene Water 30 0.5 10 1 5 µg/L
Tert-Butylbenzene Water 30 2 40 4 5 µg/L
Tetrachloroethene Water 30 0.5 25 3 5 µg/L
Toluene Water 30 0.5 10 1 5 µg/L
trans-1,2-Dichloroethene Water 30 0.5 10 1 5 µg/L
trans-1,3-Dichloropropene Water 30 0.5 10 1 5 µg/L
Trichloroethene Water 30 0.5 25 3 5 µg/L
Trichlorofluoromethane Water 30 0.5 10 1 5 µg/L
Vinyl Chloride Water 30 0.5 100 6 5 µg/L
1,1,1-Trichloroethane Soil 54 11 2,900 68 5 µg/L
1,1,2,2-Tetrachloroethane Soil 54 11 2,900 68 5 µg/L
1,1,2-Trichloroethane Soil 54 11 2,900 68 5 µg/L
1,1-Dichloroethane Soil 54 11 2,900 68 5 µg/L
1,1-Dichloroethene Soil 54 11 2,900 68 5 µg/L
1,2-Dichloroethane Soil 54 11 2,900 68 5 µg/L
1,2-Dichloroethene (Total) Soil 54 11 2,900 68 5 µg/L
1,2-Dichloropropane Soil 54 11 2,900 68 5 µg/L
2-Butanone Soil 54 11 2,900 68 5 µg/L
2-Hexanone Soil 54 11 2,900 68 5 µg/L
4-Methyl-2-Pentanone Soil 54 11 2,900 68 5 µg/L
Acetone Soil 54 11 2,900 68 5 µg/L
Benzene Soil 55 1 2,900 67 5 µg/L
Bromodichloromethane Soil 54 11 2,900 68 5 µg/L
Bromoform Soil 54 11 2,900 68 5 µg/L
Bromomethane Soil 54 11 2,900 68 5 µg/L
Carbon Disulfide Soil 54 11 2,900 68 5 µg/L
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Low-Level Volatile Organic Compounds (Continued)
Carbon Tetrachloride Soil 54 11 2,900 68 5 µg/L
Chlorobenzene Soil 54 11 2,900 68 5 µg/L
Chloroethane Soil 54 11 2,900 68 5 µg/L
Chloroform Soil 54 11 2,900 68 5 µg/L
Chloromethane Soil 54 11 2,900 68 5 µg/L
cis-1,3-Dichloropropene Soil 54 11 2,900 68 5 µg/L
Dibromochloromethane Soil 54 11 2,900 68 5 µg/L
Ethylbenzene Soil 55 0.7 2,900 67 5 µg/L
m,p-Xylene Soil 1 2 2 2 5 µg/L
Methylene Chloride Soil 54 11 2,900 68 5 µg/L
o-Xylene Soil 1 0.9 0.9 0.9 5 µg/L
Styrene Soil 54 11 2,900 68 5 µg/L
Tetrachloroethene Soil 54 11 2,900 68 5 µg/L
Toluene Soil 55 1 2,900 67 5 µg/L
trans-1,3-Dichloropropene Soil 54 11 2,900 68 5 µg/L
Trichloroethene Soil 54 11 2,900 68 5 µg/L
Vinyl Chloride Soil 54 11 2,900 68 5 µg/L
Xylene (Total) Soil 54 11 2,900 68 5 µg/L
1,1,1,2-Tetrachloroethane Water 4 0.5 50 13 5 µg/L
1,1,1-Trichloroethane Water 111 0.1 2,000 33 1 µg/L
1,1,2,2-Tetrachloroethane Water 111 0.1 2,000 33 1 µg/L
1,1,2-Trichloroethane Water 111 0.1 2,000 33 1 µg/L
1,1,2-Trichlorotrifluoroethane Water 1 0.1 0.1 0.1 1 µg/L
1,1-Dichloroethane Water 111 0.09 2,000 33 1 µg/L
1,1-Dichloroethene Water 111 0.1 2,000 33 1 µg/L
1,1-Dichloropropene Water 4 0.5 50 13 1 µg/L
1,2,3-Trichlorobenzene Water 5 0.3 200 41 1 µg/L
1,2,3-Trichloropropane Water 4 0.5 50 13 1 µg/L
1,2,4-Trichlorobenzene Water 23 0.2 200 10 1 µg/L
1,2,4-Trimethylbenzene Water 4 2 200 52 1 µg/L
1,2-Dibromo-3-Chloropropane Water 23 1 200 10 1 µg/L
1,2-Dibromoethane Water 23 0.07 200 10 1 µg/L
1,2-Dichlorobenzene Water 23 0.09 50 3 1 µg/L
1,2-Dichloroethane Water 111 0.1 500 9 1 µg/L
1,2-Dichloroethene (Total) Water 83 2 2,000 43 1 µg/L
1,2-Dichloropropane Water 111 0.1 2,000 33 1 µg/L
1,3,5-Trimethylbenzene Water 4 2 200 52 1 µg/L
1,3-Dichlorobenzene Water 23 0.1 50 3 1 µg/L
1,3-Dichloropropane Water 4 0.5 50 13 1 µg/L
1,4-Dichlorobenzene Water 23 0.1 50 3 1 µg/L
2,2-Dichloropropane Water 4 0.5 50 13 1 µg/L
2-Butanone Water 111 1 2,000 51 5 µg/L
2-Chlorotoluene Water 4 2 200 52 5 µg/L
2-Hexanone Water 111 2 2,000 51 5 µg/L
4-Chlorotoluene Water 4 2 200 52 5 µg/L
4-Isopropyltoluene Water 4 2 200 52 5 µg/L
4-Methyl-2-Pentanone Water 111 2 2,000 51 5 µg/L
Acetone Water 111 1 2,000 51 5 µg/L
Benzene Water 111 0.1 500 9 1 µg/L
Bromobenzene Water 4 2 200 52 1 µg/L
Bromochloromethane Water 23 0.1 50 3 1 µg/L
Bromodichloromethane Water 111 0.09 2,000 33 1 µg/L
Bromoform Water 111 0.3 2,000 33 1 µg/L
Bromomethane Water 111 0.2 2,000 33 1 µg/L
Carbon Disulfide Water 111 0.2 2,000 33 1 µg/L
Carbon Tetrachloride Water 111 0.1 500 9 1 µg/L
Chlorobenzene Water 111 0.09 2,000 33 1 µg/L
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Low-Level Volatile Organic Compounds (Continued)
Chloroethane Water 111 0.2 2,000 33 1 µg/L
Chloroform Water 111 0.1 2,000 33 1 µg/L
Chloromethane Water 111 0.1 2,000 33 1 µg/L
cis-1,2-Dichloroethene Water 28 0.1 500 24 1 µg/L
cis-1,3-Dichloropropene Water 111 0.09 500 9 1 µg/L
Dibromochloromethane Water 111 0.08 2,000 33 1 µg/L
Dibromomethane Water 4 0.5 50 13 1 µg/L
Dichlorodifluoromethane Water 5 0.2 50 10 1 µg/L
Ethylbenzene Water 111 0.1 2,000 33 1 µg/L
Hexachlorobutadiene Water 4 2 200 52 1 µg/L
Isopropylbenzene Water 5 0.07 200 41 1 µg/L
m,p-Xylene Water 5 0.2 50 10 1 µg/L
Methyl Tertiary Butyl Ether Water 1 0.07 0.07 0.07 1 µg/L
Methylene Chloride Water 111 0.2 2,000 33 2 µg/L
N-Butylbenzene Water 4 2 200 52 2 µg/L
N-Propylbenzene Water 4 2 200 52 2 µg/L
Naphthalene Water 4 2 200 52 2 µg/L
o-Xylene Water 5 0.08 50 10 2 µg/L
Sec-Butylbenzene Water 4 2 200 52 2 µg/L
Styrene Water 111 0.1 2,000 33 1 µg/L
Tert-Butylbenzene Water 4 2 200 52 1 µg/L
Tetrachloroethene Water 111 0.1 2,000 33 1 µg/L
Toluene Water 111 0.1 2,000 33 1 µg/L
trans-1,2-Dichloroethene Water 28 0.1 50 3 1 µg/L
trans-1,3-Dichloropropene Water 111 0.09 500 9 1 µg/L
Trichloroethene Water 111 0.1 2,000 34 1 µg/L
Trichlorofluoromethane Water 5 0.1 50 10 1 µg/L
Vinyl Chloride Water 111 0.2 500 13 1 µg/L
Xylene (Total) Water 106 1 2,000 34 1 µg/L

1-Methylnaphthalene Sediment 4 2 10 6 1 µg/L
1-Methylphenanthrene Sediment 4 2 10 6 1 µg/L
2,3,5-Trimethylnaphthalene Sediment 4 2 10 6 1 µg/L
2,6-Dimethylnaphthalene Sediment 4 2 10 6 1 µg/L
2-Methylnaphthalene Sediment 4 2 10 6 1 µg/L
Acenaphthene Sediment 4 2 10 6 1 µg/L
Acenaphthylene Sediment 4 2 10 6 1 µg/L
Anthracene Sediment 4 2 10 6 1 µg/L
Benzo(a)anthracene Sediment 4 2 10 6 1 µg/L
Benzo(a)pyrene Sediment 4 2 10 6 1 µg/L
Benzo(b)fluoranthene Sediment 4 2 10 6 1 µg/L
Benzo(e)pyrene Sediment 4 2 10 6 1 µg/L
Benzo(g,h,i)perylene Sediment 4 2 10 6 1 µg/L
Benzo(k)fluoranthene Sediment 4 2 10 6 1 µg/L
Biphenyl Sediment 4 2 10 6 1 µg/L
Chrysene Sediment 4 2 10 6 1 µg/L
Dibenz(a,h)anthracene Sediment 4 2 10 6 1 µg/L
Dibenzothiophene Sediment 4 2 10 6 1 µg/L
Fluoranthene Sediment 4 2 10 6 1 µg/L
Fluorene Sediment 4 2 10 6 1 µg/L
Indeno(1,2,3-cd)pyrene Sediment 4 2 10 6 1 µg/L
Naphthalene Sediment 4 2 10 6 1 µg/L
Perylene Sediment 4 2 10 6 1 µg/L
Phenanthrene Sediment 4 2 10 6 1 µg/L
Pyrene Sediment 4 2 10 6 1 µg/L

Polynuclear Aromatic Hydrocarbons
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CLP Semivolatile Organic Compounds
1,2,4-Trichlorobenzene Residue 52 340 41,000 3,000 1 µg/L
1,2-Dichlorobenzene Residue 52 160 20,000 1,500 1 µg/L
1,3-Dichlorobenzene Residue 52 160 20,000 1,500 1 µg/L
1,4-Dichlorobenzene Residue 52 160 20,000 1,500 1 µg/L
2,2'-Oxybis(1-Chloropropane) Residue 52 340 41,000 3,000 1 µg/L
2,4,5-Trichlorophenol Residue 52 860 100,000 7,500 1 µg/L
2,4,6-Trichlorophenol Residue 52 340 41,000 3,000 1 µg/L
2,4-Dichlorophenol Residue 52 340 41,000 3,000 1 µg/L
2,4-Dimethylphenol Residue 52 340 41,000 3,000 1 µg/L
2,4-Dinitrophenol Residue 52 860 100,000 7,500 1 µg/L
2,4-Dinitrotoluene Residue 52 340 41,000 3,000 1 µg/L
2,6-Dinitrotoluene Residue 52 340 41,000 3,000 1 µg/L
2-Chloronaphthalene Residue 52 340 41,000 3,000 1 µg/L
2-Chlorophenol Residue 52 340 41,000 3,000 1 µg/L
2-Methylnaphthalene Residue 52 340 41,000 3,000 1 µg/L
2-Methylphenol Residue 52 340 41,000 3,000 1 µg/L
2-Nitroaniline Residue 52 860 100,000 7,500 1 µg/L
2-Nitrophenol Residue 52 340 41,000 3,000 1 µg/L
3,3'-Dichlorobenzidine Residue 52 340 41,000 3,000 1 µg/L
3-Nitroaniline Residue 52 860 100,000 7,500 1 µg/L
4,6-Dinitro-2-Methylphenol Residue 52 860 100,000 7,500 1 µg/L
4-Bromophenyl-Phenylether Residue 52 340 41,000 3,000 1 µg/L
4-Chloro-3-Methylphenol Residue 52 340 41,000 3,000 1 µg/L
4-Chloroaniline Residue 52 340 41,000 3,000 1 µg/L
4-Chlorophenyl-Phenylether Residue 52 340 41,000 3,000 1 µg/L
4-Methylphenol Residue 52 340 41,000 3,000 1 µg/L
4-Nitroaniline Residue 52 860 100,000 7,500 1 µg/L
4-Nitrophenol Residue 52 860 100,000 7,500 1 µg/L
Acenaphthene Residue 52 340 41,000 3,000 1 µg/L
Acenaphthylene Residue 52 340 41,000 3,000 1 µg/L
Anthracene Residue 52 340 41,000 3,000 1 µg/L
Benzo(a)anthracene Residue 52 340 41,000 3,000 1 µg/L
Benzo(a)pyrene Residue 52 340 41,000 3,600 1 µg/L
Benzo(b)fluoranthene Residue 52 340 41,000 3,600 1 µg/L
Benzo(g,h,i)perylene Residue 52 340 41,000 3,600 1 µg/L
Benzo(k)fluoranthene Residue 52 340 41,000 3,600 1 µg/L
Bis(2-chloroethoxy)methane Residue 52 340 41,000 3,000 1 µg/L
Bis(2-chloroethyl)ether Residue 52 340 41,000 3,000 1 µg/L
Bis(2-ethylhexyl)phthalate Residue 52 130 16,000 1,200 1 µg/L
Butylbenzylphthalate Residue 52 340 41,000 3,000 1 µg/L
Carbazole Residue 52 340 41,000 3,000 1 µg/L
Chrysene Residue 52 340 41,000 3,000 1 µg/L
Di-N-Butylphthalate Residue 52 340 41,000 3,000 1 µg/L
Di-N-Octylphthalate Residue 52 340 41,000 3,600 1 µg/L
Dibenz(a,h)anthracene Residue 52 340 41,000 3,600 1 µg/L
Dibenzofuran Residue 52 340 41,000 3,000 1 µg/L
Diethylphthalate Residue 52 340 41,000 3,000 1 µg/L
Dimethylphthalate Residue 52 340 41,000 3,000 1 µg/L
Fluoranthene Residue 52 340 41,000 3,000 1 µg/L
Fluorene Residue 52 340 41,000 3,000 1 µg/L
Hexachlorobenzene Residue 52 340 41,000 3,000 1 µg/L
Hexachlorobutadiene Residue 52 340 41,000 3,000 1 µg/L
Hexachlorocyclopentadiene Residue 52 340 41,000 3,000 1 µg/L
Hexachloroethane Residue 52 340 41,000 3,000 1 µg/L
Indeno(1,2,3-cd)pyrene Residue 52 340 41,000 3,600 1 µg/L
Isophorone Residue 52 340 41,000 3,000 1 µg/L
N-Nitroso-Di-N-Propylamine Residue 52 340 41,000 3,000 1 µg/L
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Number of 
Analytes
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Reporting 
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Reporting 

Goalsa Units
CLP Semivolatile Organic Compounds (Continued)
N-Nitrosodiphenylamine (1) Residue 52 340 41,000 3,000 1 µg/L
Naphthalene Residue 52 340 41,000 3,000 1 µg/L
Nitrobenzene Residue 52 340 41,000 3,000 1 µg/L
Pentachlorophenol Residue 52 860 100,000 7,500 1 µg/L
Phenanthrene Residue 52 340 41,000 3,000 1 µg/L
Phenol Residue 52 340 41,000 3,000 1 µg/L
Pyrene Residue 52 340 41,000 3,000 1 µg/L
1,2,4-Trichlorobenzene Soil 407 340 7,600 490 330 µgkg
1,2-Dichlorobenzene Soil 407 160 7,600 280 160 µgkg
1,3-Dichlorobenzene Soil 407 160 7,600 280 160 µgkg
1,4-Dichlorobenzene Soil 407 160 7,600 280 160 µgkg
2,2'-Oxybis(1-Chloropropane) Soil 407 340 7,600 490 330 µgkg
2,4,5-Trichlorophenol Soil 407 850 38,000 1,400 830 µgkg
2,4,6-Trichlorophenol Soil 407 340 7,600 490 330 µgkg
2,4-Dichlorophenol Soil 407 340 7,600 490 330 µgkg
2,4-Dimethylphenol Soil 407 340 7,600 490 330 µgkg
2,4-Dinitrophenol Soil 407 850 38,000 1,400 830 µgkg
2,4-Dinitrotoluene Soil 407 340 7,600 490 330 µgkg
2,6-Dinitrotoluene Soil 407 340 7,600 490 330 µgkg
2-Chloronaphthalene Soil 407 340 7,600 490 330 µgkg
2-Chlorophenol Soil 407 340 7,600 490 330 µgkg
2-Methylnaphthalene Soil 407 340 7,600 490 330 µgkg
2-Methylphenol Soil 407 340 7,600 490 330 µgkg
2-Nitroaniline Soil 407 850 38,000 1,400 830 µgkg
2-Nitrophenol Soil 407 340 38,000 730 330 µgkg
3,3'-Dichlorobenzidine Soil 407 340 38,000 730 330 µgkg
3-Nitroaniline Soil 407 850 38,000 1,400 830 µgkg
4,6-Dinitro-2-Methylphenol Soil 407 850 38,000 1,400 830 µgkg
4-Bromophenyl-Phenylether Soil 407 340 7,600 490 330 µgkg
4-Chloro-3-Methylphenol Soil 407 340 7,600 490 330 µgkg
4-Chloroaniline Soil 407 340 7,600 490 330 µgkg
4-Chlorophenyl-Phenylether Soil 407 340 7,600 490 330 µgkg
4-Methylphenol Soil 407 340 7,600 490 330 µgkg
4-Nitroaniline Soil 407 850 38,000 1,400 800 µgkg
4-Nitrophenol Soil 407 850 38,000 1,400 800 µgkg
Acenaphthene Soil 407 340 7,600 490 330 µgkg
Acenaphthylene Soil 407 340 7,600 490 330 µgkg
Anthracene Soil 407 340 7,600 490 330 µgkg
Benzo(a)anthracene Soil 407 340 7,600 490 330 µgkg
Benzo(a)pyrene Soil 407 340 7,600 490 330 µgkg
Benzo(b)fluoranthene Soil 407 340 7,600 490 330 µgkg
Benzo(g,h,i)perylene Soil 407 340 7,600 490 330 µgkg
Benzo(k)fluoranthene Soil 407 340 7,600 490 330 µgkg
Benzoic Acid Soil 20 3700 38,000 6,000 330 µgkg
Benzyl Alcohol Soil 20 740 7,600 1,200 330 µgkg
Bis(2-chloroethoxy)methane Soil 407 340 7,600 490 330 µgkg
Bis(2-chloroethyl)ether Soil 407 340 7,600 490 330 µgkg
Bis(2-ethylhexyl)phthalate Soil 407 130 7,600 240 130 µgkg
Butylbenzylphthalate Soil 407 340 7,600 490 330 µgkg
Carbazole Soil 387 340 4,300 460 330 µgkg
Chrysene Soil 407 340 7,600 490 330 µgkg
Di-N-Butylphthalate Soil 407 340 7,600 490 330 µgkg
Di-N-Octylphthalate Soil 407 340 7,600 500 330 µgkg
Dibenz(a,h)anthracene Soil 407 340 7,600 490 330 µgkg
Dibenzofuran Soil 407 340 7,600 490 330 µgkg
Diethylphthalate Soil 407 340 7,600 490 330 µgkg
Dimethylphthalate Soil 407 340 7,600 490 330 µgkg
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Minimum 
Reporting 
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Goalsa Units
CLP Semivolatile Organic Compounds  (Continued)
Fluoranthene Soil 407 340 7,600 490 330 µgkg
Fluorene Soil 407 340 7,600 490 330 µgkg
Hexachlorobenzene Soil 407 340 7,600 490 330 µgkg
Hexachlorobutadiene Soil 407 340 7,600 490 330 µgkg
Hexachlorocyclopentadiene Soil 407 340 7,600 490 330 µgkg
Hexachloroethane Soil 407 340 7,600 490 330 µgkg
Indeno(1,2,3-cd)pyrene Soil 407 340 7,600 490 330 µgkg
Isophorone Soil 407 340 7,600 490 330 µgkg
N-Nitroso-Di-N-Propylamine Soil 407 340 7,600 490 330 µgkg
N-Nitrosodiphenylamine (1) Soil 407 340 7,600 490 330 µgkg
Naphthalene Soil 407 340 7,600 500 330 µgkg
Nitrobenzene Soil 407 340 7,600 490 330 µgkg
Pentachlorophenol Soil 407 850 38,000 1,400 830 µgkg
Phenanthrene Soil 407 340 7,600 490 330 µgkg
Phenol Soil 407 340 7,600 490 330 µgkg
Pyrene Soil 407 340 7,600 490 330 µgkg
1,2,4-Trichlorobenzene Water 33 0.4 40 11 10 µgL
1,2-Dichlorobenzene Water 31 5 20 6 5 µgL
1,3-Dichlorobenzene Water 31 5 20 6 5 µgL
1,4-Dichlorobenzene Water 31 5 20 6 5 µgL
2,2'-Oxybis(1-Chloropropane) Water 33 0.3 40 11 10 µgL
2,4,5-Trichlorophenol Water 33 0.4 100 26 25 µgL
2,4,6-Trichlorophenol Water 33 0.2 40 11 10 µgL
2,4-Dichlorophenol Water 33 0.3 40 11 10 µgL
2,4-Dimethylphenol Water 33 0.3 40 11 10 µgL
2,4-Dinitrophenol Water 33 2 100 26 25 µgL
2,4-Dinitrotoluene Water 33 0.3 40 11 10 µgL
2,6-Dinitrotoluene Water 33 0.4 40 11 10 µgL
2-Chloronaphthalene Water 33 0.3 40 11 10 µgL
2-Chlorophenol Water 33 0.3 40 11 10 µgL
2-Methylnaphthalene Water 33 0.2 40 11 10 µgL
2-Methylphenol Water 33 0.3 40 11 10 µgL
2-Nitroaniline Water 33 0.3 100 26 25 µgL
2-Nitrophenol Water 33 0.4 40 11 10 µgL
3,3'-Dichlorobenzidine Water 33 0.3 40 11 10 µgL
3-Nitroaniline Water 33 3 100 26 25 µgL
4,6-Dinitro-2-Methylphenol Water 33 2 100 26 25 µgL
4-Bromophenyl-Phenylether Water 33 0.3 40 11 10 µgL
4-Chloro-3-Methylphenol Water 33 0.5 40 11 10 µgL
4-Chloroaniline Water 33 0.4 40 11 10 µgL
4-Chlorophenyl-Phenylether Water 33 0.3 40 11 10 µgL
4-Methylphenol Water 33 0.5 40 11 10 µgL
4-Nitroaniline Water 33 4 100 26 25 µgL
4-Nitrophenol Water 33 2 100 26 25 µgL
Acenaphthene Water 33 0.3 40 11 10 µgL
Acenaphthylene Water 33 0.2 40 11 10 µgL
Anthracene Water 33 0.6 40 11 10 µgL
Benzo(a)anthracene Water 33 0.6 40 11 10 µgL
Benzo(a)pyrene Water 33 0.7 40 11 10 µgL
Benzo(b)fluoranthene Water 33 0.6 40 11 10 µgL
Benzo(g,h,i)perylene Water 33 0.8 40 11 10 µgL
Benzo(k)fluoranthene Water 33 0.8 40 11 10 µgL
Benzoic Acid Water 2 6 6 6 10 µgL
Bis(2-chloroethoxy)methane Water 33 0.3 40 11 10 µgL
Bis(2-chloroethyl)ether Water 33 0.3 40 11 10 µgL
Bis(2-ethylhexyl)phthalate Water 33 2 16 5 4 µgL
Butylbenzylphthalate Water 33 0.5 40 11 10 µgL
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Limits

Average 
Reporting 

Limits

QAPP 
Reporting 
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CLP Semivolatile Organic Compounds (Continued)
Carbazole Water 36 0.2 40 11 10 µgL
Chrysene Water 33 0.8 40 11 10 µgL
Di-N-Butylphthalate Water 33 0.4 40 11 10 µgL
Di-N-Octylphthalate Water 33 0.6 40 11 10 µgL
Dibenz(a,h)anthracene Water 33 0.8 40 11 10 µgL
Dibenzofuran Water 33 0.3 40 11 10 µgL
Diethylphthalate Water 33 0.3 40 11 10 µgL
Dimethylphthalate Water 33 0.3 40 11 10 µgL
Fluoranthene Water 33 0.7 40 11 10 µgL
Fluorene Water 33 0.3 40 11 10 µgL
Hexachlorobenzene Water 33 0.6 40 11 10 µgL
Hexachlorobutadiene Water 33 0.3 40 11 10 µgL
Hexachlorocyclopentadiene Water 33 1 40 11 10 µgL
Hexachloroethane Water 33 0.3 40 11 10 µgL
Indeno(1,2,3-cd)pyrene Water 33 0.7 40 11 10 µgL
Isophorone Water 33 0.3 40 11 10 µgL
N-Nitroso-Di-N-Propylamine Water 33 0.5 40 11 10 µgL
N-Nitrosodiphenylamine (1) Water 33 0.5 40 11 10 µgL
Naphthalene Water 33 0.4 40 11 10 µgL
Nitrobenzene Water 33 0.6 40 11 10 µgL
Pentachlorophenol Water 33 3 100 26 25 µgL
Phenanthrene Water 33 0.5 40 11 10 µgL
Phenol Water 33 0.3 40 11 10 µgL
Pyrene Water 33 0.7 40 11 10 µgL
1,2,4-Trichlorobenzene Residue 1 69 69 69 10 µgL
2,2'-Oxybis(1-Chloropropane) Residue 1 89 89 89 10 µgL
2,4,5-Trichlorophenol Residue 1 110 110 110 10 µgL
2,4,6-Trichlorophenol Residue 1 90 90 90 10 µgL
2,4-Dichlorophenol Residue 1 110 110 110 10 µgL
2,4-Dimethylphenol Residue 1 95 95 95 10 µgL
2,4-Dinitrophenol Residue 1 710 710 710 10 µgL
2,4-Dinitrotoluene Residue 1 94 94 94 10 µgL
2,6-Dinitrotoluene Residue 1 98 98 98 10 µgL
2-Chloronaphthalene Residue 1 63 63 63 10 µgL
2-Chlorophenol Residue 1 62 62 62 10 µgL
2-Methylnaphthalene Residue 1 69 69 69 10 µgL
2-Methylphenol Residue 1 110 110 110 10 µgL
2-Nitroaniline Residue 1 110 110 110 10 µgL
2-Nitrophenol Residue 1 87 87 87 10 µgL
3,3'-Dichlorobenzidine Residue 1 170 170 170 10 µgL
3-Nitroaniline Residue 1 1,100 1,100 1,100 10 µgL
4,6-Dinitro-2-Methylphenol Residue 1 900 900 900 10 µgL
4-Bromophenyl-Phenylether Residue 1 77 77 77 10 µgL
4-Chloro-3-Methylphenol Residue 1 110 110 110 10 µgL
4-Chloroaniline Residue 1 91 91 91 10 µgL
4-Chlorophenyl-Phenylether Residue 1 110 110 110 10 µgL
4-Methylphenol Residue 1 110 110 110 10 µgL
4-Nitroaniline Residue 1 1,200 1,200 1,200 10 µgL
4-Nitrophenol Residue 1 920 920 920 10 µgL
Acenaphthene Residue 1 84 84 84 10 µgL
Acenaphthylene Residue 1 80 80 80 10 µgL
Anthracene Residue 1 87 87 87 10 µgL
Benzo(a)anthracene Residue 1 77 77 77 10 µgL
Benzo(a)pyrene Residue 1 130 130 130 10 µgL
Benzo(b)fluoranthene Residue 1 110 110 110 10 µgL
Benzo(g,h,i)perylene Residue 1 130 130 130 10 µgL
Benzo(k)fluoranthene Residue 1 130 130 130 10 µgL
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CLP Semivolatile Organic Compounds (Continued)
Benzoic Acid Residue 1 870 870 870 10 µgL
Bis(2-chloroethoxy)methane Residue 1 69 69 69 10 µgL
Bis(2-chloroethyl)ether Residue 1 74 74 74 10 µgL
Bis(2-ethylhexyl)phthalate Residue 1 120 120 120 10 µgL
Butylbenzylphthalate Residue 1 110 110 110 10 µgL
Carbazole Residue 1 71 71 71 10 µgL
Chrysene Residue 1 74 74 74 10 µgL
Di-N-Butylphthalate Residue 1 76 76 76 10 µgL
Di-N-Octylphthalate Residue 1 160 160 160 10 µgL
Dibenz(a,h)anthracene Residue 1 180 180 180 10 µgL
Dibenzofuran Residue 1 74 74 74 10 µgL
Diethylphthalate Residue 1 89 89 89 10 µgL
Dimethylphthalate Residue 1 110 110 110 10 µgL
Fluoranthene Residue 1 72 72 72 10 µgL
Fluorene Residue 1 82 82 82 10 µgL
Hexachlorobenzene Residue 1 92 92 92 10 µgL
Hexachlorobutadiene Residue 1 89 89 89 10 µgL
Hexachlorocyclopentadiene Residue 1 79 79 79 10 µgL
Hexachloroethane Residue 1 140 140 140 10 µgL
Indeno(1,2,3-cd)pyrene Residue 1 250 250 250 10 µgL
Isophorone Residue 1 88 88 88 10 µgL
N-Nitroso-Di-N-Propylamine Residue 1 120 120 120 10 µgL
N-Nitrosodiphenylamine (1) Residue 1 120 120 120 10 µgL
Naphthalene Residue 1 91 91 91 10 µgL
Nitrobenzene Residue 1 170 170 170 10 µgL
Pentachlorophenol Residue 1 790 790 790 10 µgL
Phenanthrene Residue 1 63 63 63 10 µgL
Phenol Residue 1 130 130 130 10 µgL
Pyrene Residue 1 88 88 88 10 µgL
1,2,4-Trichlorobenzene Soil 38 12 18 14 660 µg/kg
2,2'-Oxybis(1-Chloropropane) Soil 38 15 22 18 660 µg/kg
2,4,5-Trichlorophenol Soil 38 18 27 21 660 µg/kg
2,4,6-Trichlorophenol Soil 38 15 23 18 660 µg/kg
2,4-Dichlorophenol Soil 38 17 26 20 660 µg/kg
2,4-Dimethylphenol Soil 38 16 24 19 660 µg/kg
2,4-Dinitrophenol Soil 38 120 180 140 3,300 µg/kg
2,4-Dinitrotoluene Soil 38 16 24 19 660 µg/kg
2,6-Dinitrotoluene Soil 38 17 25 19 660 µg/kg
2-Chloronaphthalene Soil 38 11 16 13 660 µg/kg
2-Chlorophenol Soil 38 11 16 13 660 µg/kg
2-Methylnaphthalene Soil 38 12 130 17 660 µg/kg
2-Methylphenol Soil 38 18 26 21 660 µg/kg
2-Nitroaniline Soil 38 18 27 21 3,300 µg/kg
2-Nitrophenol Soil 38 15 22 17 660 µg/kg
3,3'-Dichlorobenzidine Soil 38 28 42 33 1300 µg/kg
3-Nitroaniline Soil 38 190 280 220 3,300 µg/kg
4,6-Dinitro-2-Methylphenol Soil 38 150 230 180 3,300 µg/kg
4-Bromophenyl-Phenylether Soil 38 13 19 15 660 µg/kg
4-Chloro-3-Methylphenol Soil 38 18 26 21 1,300 µg/kg
4-Chloroaniline Soil 38 15 23 18 1,300 µg/kg
4-Chlorophenyl-Phenylether Soil 38 17 25 20 660 µg/kg
4-Methylphenol Soil 38 18 27 21 660 µg/kg
4-Nitroaniline Soil 38 190 280 220 1,300 µg/kg
4-Nitrophenol Soil 38 160 230 180 3,300 µg/kg
Acenaphthene Soil 38 14 21 17 660 µg/kg
Acenaphthylene Soil 38 14 20 16 660 µg/kg
Anthracene Soil 38 15 22 17 660 µg/kg
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CLP Semivolatile Organic Compounds (Continued)
Benzo(a)anthracene Soil 38 13 20 15 660 µg/kg
Benzo(a)pyrene Soil 38 21 250 31 660 µg/kg
Benzo(b)fluoranthene Soil 38 18 220 27 660 µg/kg
Benzo(g,h,i)perylene Soil 38 21 250 31 660 µg/kg
Benzo(k)fluoranthene Soil 38 20 240 30 660 µg/kg
Benzoic Acid Soil 38 150 220 170 660 µg/kg
Bis(2-chloroethoxy)methane Soil 38 12 18 14 660 µg/kg
Bis(2-chloroethyl)ether Soil 38 13 19 15 660 µg/kg
Bis(2-ethylhexyl)phthalate Soil 38 20 29 23 660 µg/kg
Butylbenzylphthalate Soil 38 17 26 20 660 µg/kg
Carbazole Soil 38 12 18 14 660 µg/kg
Chrysene Soil 38 13 140 18 660 µg/kg
Di-N-Butylphthalate Soil 38 13 19 15 660 µg/kg
Di-N-Octylphthalate Soil 38 25 300 37 660 µg/kg
Dibenz(a,h)anthracene Soil 38 29 340 43 660 µg/kg
Dibenzofuran Soil 38 13 19 15 660 µg/kg
Diethylphthalate Soil 38 15 22 18 660 µg/kg
Dimethylphthalate Soil 38 17 26 20 660 µg/kg
Fluoranthene Soil 38 12 18 14 660 µg/kg
Fluorene Soil 38 14 21 16 660 µg/kg
Hexachlorobenzene Soil 38 16 23 18 660 µg/kg
Hexachlorobutadiene Soil 38 15 22 18 660 µg/kg
Hexachlorocyclopentadiene Soil 38 13 20 16 660 µg/kg
Hexachloroethane Soil 38 23 34 27 660 µg/kg
Indeno(1,2,3-cd)pyrene Soil 38 41 480 60 660 µg/kg
Isophorone Soil 38 15 22 18 660 µg/kg
N-Nitroso-Di-N-Propylamine Soil 38 20 30 24 660 µg/kg
N-Nitrosodiphenylamine (1) Soil 38 19 28 22 660 µg/kg
Naphthalene Soil 38 15 23 18 660 µg/kg
Nitrobenzene Soil 38 27 41 32 660 µg/kg
Pentachlorophenol Soil 38 130 200 160 3,300 µg/kg
Phenanthrene Soil 38 11 120 15 660 µg/kg
Phenol Soil 38 21 31 24 660 µg/kg
Pyrene Soil 38 15 170 22 660 µg/kg
1,2,4-Trichlorobenzene Water 30 0.4 11 2 10 µg/L
1,2-Dichlorobenzene Water 4 10 11 10 10 µg/L
1,3-Dichlorobenzene Water 4 10 11 10 10 µg/L
1,4-Dichlorobenzene Water 4 10 11 10 10 µg/L
2,2'-Oxybis(1-Chloropropane) Water 30 0.3 11 2 10 µg/L
2,4,5-Trichlorophenol Water 30 0.4 27 4 10 µg/L
2,4,6-Trichlorophenol Water 30 0.2 11 2 10 µg/L
2,4-Dichlorophenol Water 30 0.3 11 2 10 µg/L
2,4-Dimethylphenol Water 30 0.3 11 2 10 µg/L
2,4-Dinitrophenol Water 30 2 27 5 50 µg/L
2,4-Dinitrotoluene Water 30 0.3 11 2 10 µg/L
2,6-Dinitrotoluene Water 30 0.4 11 2 10 µg/L
2-Chloronaphthalene Water 30 0.3 11 2 10 µg/L
2-Chlorophenol Water 30 0.3 11 2 10 µg/L
2-Methylnaphthalene Water 30 0.2 11 2 10 µg/L
2-Methylphenol Water 30 0.3 11 2 10 µg/L
2-Nitroaniline Water 30 0.3 27 4 50 µg/L
2-Nitrophenol Water 30 0.4 11 2 10 µg/L
3,3'-Dichlorobenzidine Water 30 0.3 11 2 20 µg/L
3-Nitroaniline Water 30 3 27 6 50 µg/L
4,6-Dinitro-2-Methylphenol Water 30 2 27 5 50 µg/L
4-Bromophenyl-Phenylether Water 30 0.3 11 2 10 µg/L
4-Chloro-3-Methylphenol Water 30 0.5 11 2 20 µg/L
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CLP Semivolatile Organic Compounds (Continued)
4-Chloroaniline Water 30 0.4 11 2 20 µg/L
4-Chlorophenyl-Phenylether Water 30 0.3 11 2 10 µg/L
4-Methylphenol Water 30 0.5 11 2 10 µg/L
4-Nitroaniline Water 30 4 27 7 20 µg/L
4-Nitrophenol Water 30 2 27 5 50 µg/L
Acenaphthene Water 30 0.3 11 2 10 µg/L
Acenaphthylene Water 30 0.2 11 2 10 µg/L
Aniline Water 4 24 27 26 10 µg/L
Anthracene Water 30 0.6 11 2 10 µg/L
Benzo(a)anthracene Water 30 0.6 11 2 10 µg/L
Benzo(a)pyrene Water 30 0.7 11 2 10 µg/L
Benzo(b)fluoranthene Water 30 0.6 11 2 10 µg/L
Benzo(g,h,i)perylene Water 30 0.8 11 2 10 µg/L
Benzo(k)fluoranthene Water 30 0.8 11 2 10 µg/L
Benzoic Acid Water 26 6 7 6 10 µg/L
Bis(2-chloroethoxy)methane Water 30 0.3 11 2 10 µg/L
Bis(2-chloroethyl)ether Water 30 0.3 11 2 10 µg/L
Bis(2-ethylhexyl)phthalate Water 30 2 11 3 10 µg/L
Butylbenzylphthalate Water 30 0.5 11 2 10 µg/L
Carbazole Water 30 0.2 11 2 10 µg/L
Chrysene Water 30 0.8 11 2 10 µg/L
Di-N-Butylphthalate Water 30 0.4 11 2 10 µg/L
Di-N-Octylphthalate Water 30 0.6 11 2 10 µg/L
Dibenz(a,h)anthracene Water 30 0.8 11 2 10 µg/L
Dibenzofuran Water 30 0.3 11 2 10 µg/L
Diethylphthalate Water 30 0.3 11 2 10 µg/L
Dimethylphthalate Water 30 0.3 11 2 10 µg/L
Fluoranthene Water 30 0.7 11 2 10 µg/L
Fluorene Water 30 0.3 11 2 10 µg/L
Hexachlorobenzene Water 30 0.6 11 2 10 µg/L
Hexachlorobutadiene Water 30 0.3 11 2 10 µg/L
Hexachlorocyclopentadiene Water 30 1 11 3 10 µg/L
Hexachloroethane Water 30 0.3 11 2 10 µg/L
Indeno(1,2,3-cd)pyrene Water 30 0.7 11 2 10 µg/L
Isophorone Water 30 0.3 11 2 10 µg/L
N-Nitroso-Di-N-Propylamine Water 30 0.5 11 2 10 µg/L
N-Nitrosodimethylamine Water 4 24 27 26 10 µg/L
N-Nitrosodiphenylamine (1) Water 30 0.5 11 2 10 µg/L
Naphthalene Water 30 0.4 11 2 10 µg/L
Nitrobenzene Water 30 0.6 11 2 10 µg/L
Pentachlorophenol Water 30 3 11 4 50 µg/L
Phenanthrene Water 30 0.5 11 2 10 µg/L
Phenol Water 30 0.3 11 2 10 µg/L
Pyrene Water 30 0.7 11 2 10 µg/L
Low-Level Semivolatile Organic Compounds 8270
1,2,4-Trichlorobenzene Water 3 10 10 10 10 µg/L
1,2-Dichlorobenzene Water 3 10 10 10 10 µg/L
1,3-Dichlorobenzene Water 3 10 10 10 10 µg/L
1,4-Dichlorobenzene Water 3 10 10 10 10 µg/L
2,2'-Oxybis(1-Chloropropane) Water 3 10 10 10 10 µg/L
2,4,5-Trichlorophenol Water 3 24 26 25 10 µg/L
2,4,6-Trichlorophenol Water 3 10 10 10 10 µg/L
2,4-Dichlorophenol Water 3 10 10 10 10 µg/L
2,4-Dimethylphenol Water 3 10 10 10 10 µg/L
2,4-Dinitrophenol Water 3 24 26 25 10 µg/L
2,4-Dinitrotoluene Water 3 10 10 10 10 µg/L
2,6-Dinitrotoluene Water 3 10 10 10 10 µg/L
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Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
Low-Level Semivolatile Organic Compounds 8270 (Continued)
2-Chloronaphthalene Water 3 10 10 10 10 µg/L
2-Chlorophenol Water 3 10 10 10 10 µg/L
2-Methylnaphthalene Water 3 10 10 10 10 µg/L
2-Methylphenol Water 3 10 10 10 10 µg/L
2-Nitroaniline Water 3 24 26 25 10 µg/L
2-Nitrophenol Water 3 10 10 10 10 µg/L
3,3'-Dichlorobenzidine Water 3 10 10 10 10 µg/L
3-Nitroaniline Water 3 24 26 25 10 µg/L
4,6-Dinitro-2-Methylphenol Water 3 24 26 25 10 µg/L
4-Bromophenyl-Phenylether Water 3 10 10 10 10 µg/L
4-Chloro-3-Methylphenol Water 3 10 10 10 10 µg/L
4-Chloroaniline Water 3 10 10 10 10 µg/L
4-Chlorophenyl-Phenylether Water 3 10 10 10 10 µg/L
4-Methylphenol Water 3 10 10 10 10 µg/L
4-Nitroaniline Water 3 24 26 25 10 µg/L
4-Nitrophenol Water 3 24 26 25 10 µg/L
Acenaphthene Water 3 10 10 10 10 µg/L
Acenaphthylene Water 3 10 10 10 10 µg/L
Aniline Water 3 24 26 25 10 µg/L
Anthracene Water 3 10 10 10 10 µg/L
Benzo(a)anthracene Water 3 10 10 10 10 µg/L
Benzo(a)pyrene Water 3 10 10 10 10 µg/L
Benzo(b)fluoranthene Water 3 10 10 10 10 µg/L
Benzo(g,h,i)perylene Water 3 10 10 10 10 µg/L
Benzo(k)fluoranthene Water 3 10 10 10 10 µg/L
Bis(2-chloroethoxy)methane Water 3 10 10 10 10 µg/L
Bis(2-chloroethyl)ether Water 3 10 10 10 10 µg/L
Bis(2-ethylhexyl)phthalate Water 3 10 10 10 10 µg/L
Butylbenzylphthalate Water 3 10 10 10 10 µg/L
Chrysene Water 3 10 10 10 10 µg/L
Di-N-Butylphthalate Water 3 10 10 10 10 µg/L
Di-N-Octylphthalate Water 3 10 10 10 10 µg/L
Dibenz(a,h)anthracene Water 3 10 10 10 10 µg/L
Dibenzofuran Water 3 10 10 10 10 µg/L
Diethylphthalate Water 3 10 10 10 10 µg/L
Dimethylphthalate Water 3 10 10 10 10 µg/L
Fluoranthene Water 3 10 10 10 10 µg/L
Fluorene Water 3 10 10 10 10 µg/L
Hexachlorobenzene Water 3 10 10 10 10 µg/L
Hexachlorobutadiene Water 3 10 10 10 10 µg/L
Hexachlorocyclopentadiene Water 3 10 10 10 10 µg/L
Hexachloroethane Water 3 10 10 10 10 µg/L
Indeno(1,2,3-cd)pyrene Water 3 10 10 10 10 µg/L
Isophorone Water 3 10 10 10 10 µg/L
N-Nitroso-Di-N-Propylamine Water 3 10 10 10 10 µg/L
N-Nitrosodimethylamine Water 3 24 26 25 10 µg/L
N-Nitrosodiphenylamine (1) Water 3 10 10 10 10 µg/L
Naphthalene Water 3 10 10 10 10 µg/L
Nitrobenzene Water 3 10 10 10 10 µg/L
Pentachlorophenol Water 3 10 10 10 10 µg/L
Phenanthrene Water 3 10 10 10 10 µg/L
Phenol Water 3 10 10 10 10 µg/L
Pyrene Water 3 10 10 10 10 µg/L
1,2,4-Trichlorobenzene Water 5 1 1 1 5 µg/L
1,2-Dichlorobenzene Water 5 1 1 1 5 µg/L
1,3-Dichlorobenzene Water 5 1 1 1 5 µg/L
1,4-Dichlorobenzene Water 5 1 1 1 5 µg/L
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Analyte Matrix
Number of 
Analytes
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Reporting 
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Reporting 

Limits
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QAPP 
Reporting 

Goalsa Units
Low-Level Semivolatile Organic Compounds (Continued)
2,2'-Oxybis(1-Chloropropane) Water 5 1 1 1 5 µg/L
2,4,5-Trichlorophenol Water 5 3 3 3 20 µg/L
2,4,6-Trichlorophenol Water 5 1 1 1 5 µg/L
2,4-Dichlorophenol Water 5 1 1 1 5 µg/L
2,4-Dimethylphenol Water 5 1 1 1 5 µg/L
2,4-Dinitrophenol Water 5 3 3 3 20 µg/L
2,4-Dinitrotoluene Water 5 1 1 1 5 µg/L
2,6-Dinitrotoluene Water 5 1 1 1 5 µg/L
2-Chloronaphthalene Water 5 1 1 1 5 µg/L
2-Chlorophenol Water 5 1 1 1 5 µg/L
2-Methylnaphthalene Water 5 1 1 1 5 µg/L
2-Methylphenol Water 5 1 1 1 5 µg/L
2-Nitroaniline Water 5 3 3 3 20 µg/L
2-Nitrophenol Water 5 1 1 1 5 µg/L
3,3'-Dichlorobenzidine Water 5 1 1 1 5 µg/L
3-Nitroaniline Water 5 3 3 3 20 µg/L
4,6-Dinitro-2-Methylphenol Water 5 3 3 3 20 µg/L
4-Bromophenyl-Phenylether Water 5 1 1 1 5 µg/L
4-Chloro-3-Methylphenol Water 5 1 1 1 5 µg/L
4-Chloroaniline Water 5 1 1 1 5 µg/L
4-Chlorophenyl-Phenylether Water 5 1 1 1 5 µg/L
4-Methylphenol Water 5 1 1 1 5 µg/L
4-Nitroaniline Water 5 3 3 3 20 µg/L
4-Nitrophenol Water 5 3 3 3 20 µg/L
Acenaphthene Water 5 1 1 1 5 µg/L
Acenaphthylene Water 5 1 1 1 5 µg/L
Anthracene Water 5 1 1 1 5 µg/L
Benzo(a)anthracene Water 5 1 1 1 5 µg/L
Benzo(a)pyrene Water 5 1 1 1 5 µg/L
Benzo(b)fluoranthene Water 5 1 1 1 5 µg/L
Benzo(g,h,i)perylene Water 5 1 1 1 5 µg/L
Benzo(k)fluoranthene Water 5 1 1 1 5 µg/L
Bis(2-chloroethoxy)methane Water 5 1 1 1 5 µg/L
Bis(2-chloroethyl)ether Water 5 1 1 1 5 µg/L
Bis(2-ethylhexyl)phthalate Water 5 1 1 1 5 µg/L
Butylbenzylphthalate Water 5 1 1 1 5 µg/L
Carbazole Water 5 1 1 1 5 µg/L
Chrysene Water 5 1 1 1 5 µg/L
Di-N-Butylphthalate Water 5 1 1 1 5 µg/L
Di-N-Octylphthalate Water 5 1 1 1 5 µg/L
Dibenz(a,h)anthracene Water 5 1 1 1 5 µg/L
Dibenzofuran Water 5 1 1 1 5 µg/L
Diethylphthalate Water 5 1 1 1 5 µg/L
Dimethylphthalate Water 5 1 1 1 5 µg/L
Fluoranthene Water 5 1 1 1 5 µg/L
Fluorene Water 5 1 1 1 5 µg/L
Hexachlorobenzene Water 5 1 1 1 5 µg/L
Hexachlorobutadiene Water 5 1 1 1 5 µg/L
Hexachlorocyclopentadiene Water 5 1 1 1 5 µg/L
Hexachloroethane Water 5 1 1 1 5 µg/L
Indeno(1,2,3-cd)pyrene Water 5 1 1 1 5 µg/L
Isophorone Water 5 1 1 1 5 µg/L
N-Nitroso-Di-N-Propylamine Water 5 1 1 1 5 µg/L
N-Nitrosodiphenylamine (1) Water 5 1 1 1 5 µg/L
Naphthalene Water 5 1 1 1 5 µg/L
Nitrobenzene Water 5 1 1 1 5 µg/L
Pentachlorophenol Water 5 3 3 3 20 µg/L
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Analyte Matrix
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Reporting 

Goalsa Units
Low-Level Semivolatile Organic Compounds (Continued)
Phenanthrene Water 5 1 1 1 5 µg/L
Phenol Water 5 1 1 1 5 µg/L
Pyrene Water 5 1 1 1 5 µg/L
CLP Pesticides
4,4'-DDD Residue 36 3 2,700 110 3.3 µg/kg
4,4'-DDE Residue 36 3 2,700 97 3.3 µg/kg
4,4'-DDT Residue 36 3 2,700 100 3.3 µg/kg
Aldrin Residue 36 2 1,400 47 1.7 µg/kg
Alpha-BHC Residue 36 2 1,400 47 1.7 µg/kg
Alpha-Chlordane Residue 36 2 1,400 47 1.7 µg/kg
Aroclor-1016 Residue 36 16 13,000 440 33 µg/kg
Aroclor-1221 Residue 36 16 13,000 440 67 µg/kg
Aroclor-1232 Residue 36 16 13,000 440 33 µg/kg
Aroclor-1242 Residue 36 16 13,000 440 33 µg/kg
Aroclor-1248 Residue 36 16 13,000 440 33 µg/kg
Aroclor-1254 Residue 36 16 13,000 440 33 µg/kg
Aroclor-1260 Residue 36 16 13,000 460 33 µg/kg
Beta-BHC Residue 36 2 1,400 47 1.7 µg/kg
Delta-BHC Residue 36 2 1,400 47 1.7 µg/kg
Dieldrin Residue 36 3 2,700 94 3.3 µg/kg
Endosulfan I Residue 36 2 1,400 47 1.7 µg/kg
Endosulfan II Residue 36 3 2,700 91 3.3 µg/kg
Endosulfan Sulfate Residue 36 3 2,700 91 3.3 µg/kg
Endrin Residue 36 3 2,700 91 3.3 µg/kg
Endrin Aldehyde Residue 36 3 2,700 91 3.3 µg/kg
Endrin Ketone Residue 36 3 2,700 91 3.3 µg/kg
Gamma-BHC (Lindane) Residue 36 2 1,400 47 1.7 µg/kg
Gamma-Chlordane Residue 36 2 1,400 47 1.7 µg/kg
Heptachlor Residue 36 0.3 250 9 1.7 µg/kg
Heptachlor Epoxide Residue 36 0.3 250 9 1.7 µg/kg
Methoxychlor Residue 36 18 14,000 480 17 µg/kg
Toxaphene Residue 36 88 69,000 2,300 170 µg/kg
4,4'-DDD Soil 310 3 410 6 3.3 µg/kg
4,4'-DDE Soil 310 3 410 6 3.3 µg/kg
4,4'-DDT Soil 310 3 410 6 3.3 µg/kg
Aldrin Soil 310 2 210 3 1.7 µg/kg
Alpha-BHC Soil 310 2 210 3 1.7 µg/kg
Alpha-Chlordane Soil 310 2 210 3 1.7 µg/kg
Aroclor-1016 Soil 310 16 2,000 29 33 µg/kg
Aroclor-1221 Soil 310 16 6,200 63 67 µg/kg
Aroclor-1232 Soil 310 16 2,000 29 33 µg/kg
Aroclor-1242 Soil 310 16 2,000 29 33 µg/kg
Aroclor-1248 Soil 310 16 2,000 29 33 µg/kg
Aroclor-1254 Soil 310 16 2,000 29 33 µg/kg
Aroclor-1260 Soil 310 16 2,000 30 33 µg/kg
Beta-BHC Soil 310 2 210 3 1.7 µg/kg
Delta-BHC Soil 310 2 210 3 1.7 µg/kg
Dieldrin Soil 310 3 410 6 3.3 µg/kg
Endosulfan I Soil 310 2 210 3 1.7 µg/kg
Endosulfan II Soil 310 3 410 6 3.3 µg/kg
Endosulfan Sulfate Soil 310 3 410 6 3.3 µg/kg
Endrin Soil 310 3 410 6 3.3 µg/kg
Endrin Aldehyde Soil 310 3 410 6 3.3 µg/kg
Endrin Ketone Soil 310 3 410 6 3.3 µg/kg
Gamma-BHC (Lindane) Soil 310 2 210 3 1.7 µg/kg
Gamma-Chlordane Soil 310 2 210 3 1.7 µg/kg
Heptachlor Soil 310 0.3 37 0.6 1.7 µg/kg



TABLE C-19:  DATA EVALUATION:  REPORTING LIMITS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

A p p e n d i x  C ,  R I  R e p o r t ,  I A  F 1

Page 21 of 25

Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
CLP Pesticides (Continued)
Heptachlor Epoxide Soil 310 0.3 37 0.6 1.7 µg/kg
Methoxychlor Soil 310 17 2,100 30 17 µg/kg
Toxaphene Soil 310 87 11,000 170 170 µg/kg
Low-Level Pesticides/Polychlorinated Biphenyls
2,4'-DDD Sediment 4 0.1 2 0.7 170 µg/kg
2,4'-DDE Sediment 4 0.1 2 0.7 170 µg/kg
2,4'-DDT Sediment 4 0.1 2 0.7 170 µg/kg
4,4'-DDD Sediment 4 0.1 2 0.7 0.22 µg/kg
4,4'-DDE Sediment 4 0.1 2 0.7 0.22 µg/kg
4,4'-DDT Sediment 4 0.2 2 0.9 0.22 µg/kg
Aldrin Sediment 4 0.1 2 0.7 0.113 µg/kg
Alpha-BHC Sediment 4 0.1 2 0.7 0.113 µg/kg
Alpha-Chlordane Sediment 4 0.1 2 0.7 0.113 µg/kg
Beta-BHC Sediment 4 0.1 2 0.7 0.113 µg/kg
cis-Nonachlor Sediment 4 0.1 2 0.7 0.113 µg/kg
Delta-BHC Sediment 4 0.1 2 0.7 0.113 µg/kg
Dieldrin Sediment 4 0.1 2 0.7 0.22 µg/kg
Endosulfan I Sediment 4 0.1 2 0.7 0.113 µg/kg
Endosulfan II Sediment 4 0.1 2 0.7 0.22 µg/kg
Endosulfan Sulfate Sediment 4 0.1 2 0.7 0.22 µg/kg
Endrin Sediment 4 0.1 2 0.7 0.22 µg/kg
Endrin Aldehyde Sediment 4 0.1 2 0.7 0.22 µg/kg
Endrin Ketone Sediment 4 0.1 2 0.7 0.22 µg/kg
Gamma-BHC (Lindane) Sediment 4 0.1 2 0.7 0.113 µg/kg
Gamma-Chlordane Sediment 4 0.1 2 0.7 0.113 µg/kg
Heptachlor Sediment 4 0.1 2 0.7 0.113 µg/kg
Heptachlor Epoxide Sediment 4 0.1 2 0.7 0.113 µg/kg
Hexachlorobenzene Sediment 4 0.2 3 1 0.113 µg/kg
Methoxychlor Sediment 4 0.4 5 2 1.13 µg/kg
Mirex Sediment 4 0.1 2 0.7 1.13 µg/kg
Oxychlordane Sediment 4 0.1 2 0.7 1.13 µg/kg
PCB-101 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-105 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-114 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-118 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-123 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-126 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-128 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-138 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-153 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-156 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-157 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-167 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-169 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-170 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-18 Sediment 4 0.2 3 1 0.1 µg/kg
PCB-180 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-187 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-189 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-195 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-206 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-209 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-28 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-44 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-52 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-66 Sediment 4 0.1 2 0.7 0.1 µg/kg
PCB-77 Sediment 4 0.1 2 0.7 0.1 µg/kg
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Low-Level Pesticides/Polychlorinated Biphenyls (Continued)
PCB-8 Sediment 4 0.9 11 4 0.1 µg/kg
Toxaphene Sediment 4 61 760 300 11.3 µg/kg
trans-Nonachlor Sediment 4 0.1 2 0.7 11.3 µg/kg
Polychlorinated Biphenyls
Aroclor-1016 Concrete 17 7 1,400 270 33 µg/kg
Aroclor-1221 Concrete 17 14 2,800 550 67 µg/kg
Aroclor-1232 Concrete 17 7 1,400 270 33 µg/kg
Aroclor-1242 Concrete 17 7 1,400 270 33 µg/kg
Aroclor-1248 Concrete 17 7 1,400 270 33 µg/kg
Aroclor-1254 Concrete 17 7 1,400 270 33 µg/kg
Aroclor-1260 Concrete 17 7 1,400 270 33 µg/kg
PCB-101 Sediment 4 0.1 0.1 0.03 33 µg/kg
PCB-105 Sediment 4 0.2 1 0.6 33 µg/kg
PCB-114 Sediment 4 0.3 0.6 0.4 33 µg/kg
PCB-118 Sediment 4 0.1 1 0.3 33 µg/kg
PCB-123 Sediment 4 0.1 0.5 0.3 33 µg/kg
PCB-126 Sediment 4 0.2 0.3 0.2 33 µg/kg
PCB-128 Sediment 4 0.3 0.8 0.5 33 µg/kg
PCB-138 Sediment 4 0.1 0.1 0.08 33 µg/kg
PCB-153 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-156 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-157 Sediment 4 0.2 0.5 0.3 33 µg/kg
PCB-158 Sediment 4 0.5 0.7 0.4 33 µg/kg
PCB-166 Sediment 4 0.1 4 2 33 µg/kg
PCB-167 Sediment 4 0.3 0.8 0.5 33 µg/kg
PCB-169 Sediment 4 0.1 0.3 0.2 33 µg/kg
PCB-170 Sediment 4 0.1 0.1 0.1 33 µg/kg
PCB-18 Sediment 4 0.1 0.1 0.1 33 µg/kg
PCB-180 Sediment 4 0.1 0.1 0.03 33 µg/kg
PCB-183 Sediment 4 0.1 0.5 0.2 33 µg/kg
PCB-184 Sediment 4 0.1 0.1 0.08 33 µg/kg
PCB-187 Sediment 4 0.1 0.3 0.2 33 µg/kg
PCB-189 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-195 Sediment 4 0.1 0.3 0.2 33 µg/kg
PCB-206 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-209 Sediment 4 0.1 0.1 0.1 33 µg/kg
PCB-28 Sediment 4 0.1 0.5 0.2 33 µg/kg
PCB-44 Sediment 4 0.1 0.1 0.1 33 µg/kg
PCB-52 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-60 Sediment 4 0.1 0.4 0.2 33 µg/kg
PCB-66 Sediment 4 0.1 0.5 0.2 33 µg/kg
PCB-77 Sediment 4 0.1 0.1 0.1 33 µg/kg
PCB-8 Sediment 4 0.1 0.2 0.1 33 µg/kg
PCB-81 Sediment 4 0.2 0.7 0.4 33 µg/kg
PCB-87 Sediment 4 0.1 2 0.8 33 µg/kg
PCB-90 Sediment 4 0.1 2 0.9 33 µg/kg
Aroclor-1016 Soil 4 20 1,200 320 33 µg/kg
Aroclor-1221 Soil 4 19 2,400 620 67 µg/kg
Aroclor-1232 Soil 4 19 1,200 320 33 µg/kg
Aroclor-1242 Soil 4 19 1,200 320 33 µg/kg
Aroclor-1248 Soil 4 19 1,200 320 33 µg/kg
Aroclor-1254 Soil 4 19 1,200 320 33 µg/kg
Aroclor-1260 Soil 4 19 1,200 320 33 µg/kg
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Organotins
Dibutyltin Residue 4 5 6 6 33 µg/kg
Monobutyltin Residue 4 5 6 6 33 µg/kg
Tetrabutyltin Residue 4 5 6 6 33 µg/kg
Tributyltin Residue 4 5 6 6 33 µg/kg
Dibutyltin Sediment 4 2 4 3 5 µg/kg
Monobutyltin Sediment 4 1 3 2 5 µg/kg
Tetrabutyltin Sediment 4 2 5 4 5 µg/kg
Tributyltin Sediment 4 2 4 3 5 µg/kg
Dibutyltin Soil 9 0.8 6 4 5 µg/kg
Monobutyltin Soil 9 0.6 6 4 5 µg/kg
Tetrabutyltin Soil 6 6 6 6 5 µg/kg
Tributyltin Soil 14 0.9 15 5 5 µg/kg
Explosives
1,3,5-Trinitrobenzene Residue 27 64 2,900 1,400 5 µg/kg
1,3-Dinitrobenzene Residue 27 56 2,900 1,400 5 µg/kg
2,4,6-Trinitrotoluene Residue 27 59 2,900 1,400 5 µg/kg
2,4-Dinitrotoluene Residue 27 70 2,900 1,400 5 µg/kg
2,6-Dinitrotoluene Residue 27 86 2,900 1,400 5 µg/kg
2-Amino-4,6-Dinitrotoluene Residue 27 76 2,900 1,400 5 µg/kg
2-Nitrotoluene Residue 1 84 84 84 5 µg/kg
2/4-Nitrotoluene Residue 26 1,000 2,900 1,500 5 µg/kg
3-Nitrotoluene Residue 27 73 2,900 1,400 5 µg/kg
4-Amino-2,6-Dinitrotoluene Residue 27 69 2,900 1,400 5 µg/kg
4-Nitrotoluene Residue 1 120 120 120 5 µg/kg
HMX Residue 27 53 2,900 1,400 5 µg/kg
Nitrobenzene Residue 27 65 2,900 1,400 5 µg/kg
Nitroglycerine Residue 1 940 940 940 5 µg/kg
PETN Residue 1 970 970 970 5 µg/kg
Picric Acid Residue 23 68 5,800 3,000 5 µg/kg
RDX Residue 27 110 2,900 1,400 5 µg/kg
Tetryl Residue 27 130 2,900 1,400 5 µg/kg
1,3,5-Trinitrobenzene Sediment 4 120 120 120 1,000 µg/kg
1,3-Dinitrobenzene Sediment 4 120 120 120 1,000 µg/kg
2,4,6-Trinitrotoluene Sediment 4 120 120 120 1,000 µg/kg
2,4-Dinitrotoluene Sediment 4 120 120 120 1,000 µg/kg
2,6-Dinitrotoluene Sediment 4 120 120 120 1,000 µg/kg
2-Nitrotoluene Sediment 4 120 120 120 1,000 µg/kg
3-Nitrotoluene Sediment 4 120 120 120 1,000 µg/kg
4-Nitrotoluene Sediment 4 120 120 120 1,000 µg/kg
HMX Sediment 4 120 120 120 1,000 µg/kg
Nitrobenzene Sediment 4 120 120 120 1,000 µg/kg
RDX Sediment 4 120 120 120 1,000 µg/kg
Tetryl Sediment 4 120 120 120 1,000 µg/kg
1,3,5-Trinitrobenzene Soil 221 66 1,600 430 1,000 µg/kg
1,3-Dinitrobenzene Soil 221 57 1,600 430 1,000 µg/kg
2,4,6-Trinitrotoluene Soil 221 61 1,600 430 1,000 µg/kg
2,4-Diamino-6-Nitrotoluene Soil 113 120 120 120 1,000 µg/kg
2,4-Dinitrotoluene Soil 221 72 1,600 440 1,000 µg/kg
2,6-Diamino-4-Nitrotoluene Soil 113 240 250 250 1,000 µg/kg
2,6-Dinitrotoluene Soil 221 89 1,600 440 1,000 µg/kg
2-Amino-4,6-Dinitrotoluene Soil 221 78 1,600 440 1,000 µg/kg
2-Nitrotoluene Soil 157 86 120 110 1,000 µg/kg
2/4-Nitrotoluene Soil 64 1,000 1,600 1,200 1,000 µg/kg
3-Nitrotoluene Soil 221 75 1,600 440 1,000 µg/kg
4-Amino-2,6-Dinitrotoluene Soil 221 71 1,600 430 1,000 µg/kg
4-Nitrotoluene Soil 157 120 170 130 1,000 µg/kg
HMX Soil 221 54 1,600 430 1,000 µg/kg
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Explosives (Continued)
Nitrobenzene Soil 221 67 1,600 430 1,000 µg/kg
Nitrocellulose Soil 5 2,200 2,300 2,200 1,000 µg/kg
Nitroglycerine Soil 157 970 2,500 2,100 1,000 µg/kg
PETN Soil 157 990 5,000 3,900 1,000 µg/kg
Picric Acid Soil 199 70 3,100 600 1,000 µg/kg
RDX Soil 221 110 1,600 440 1,000 µg/kg
Tetryl Soil 221 120 1,600 450 1,000 µg/kg
1,3,5-Trinitrobenzene Water 106 0.2 10 4 10 µg/L
1,3-Dinitrobenzene Water 106 0.1 10 4 10 µg/L
2,4,6-Trinitrotoluene Water 106 0.2 10 4 10 µg/L
2,4-Dinitrotoluene Water 106 0.1 10 4 10 µg/L
2,6-Dinitrotoluene Water 106 0.2 10 4 10 µg/L
2-Amino-4,6-Dinitrotoluene Water 106 0.2 10 4 10 µg/L
2-Nitrotoluene Water 74 0.2 5 2 10 µg/L
2/4-Nitrotoluene Water 32 10 10 10 10 µg/L
3-Nitrotoluene Water 106 0.2 10 4 10 µg/L
4-Amino-2,6-Dinitrotoluene Water 106 0.1 10 4 10 µg/L
4-Nitrotoluene Water 74 0.2 5 2 10 µg/L
HMX Water 106 0.2 10 4 10 µg/L
Nitrobenzene Water 106 0.2 10 4 10 µg/L
Nitrocellulose Water 1 500 500 500 10 µg/L
Nitroglycerine Water 20 0.9 3 1 10 µg/L
Perchlorate Water 14 2 20 10 10 µg/L
PETN Water 20 0.9 3 1 10 µg/L
Picric Acid Water 55 1 130 8 10 µg/L
RDX Water 106 0.2 10 4 10 µg/L
Tetryl Water 106 0.2 10 4 10 µg/L
Unknowns
Diesel-Range Organics Soil 123 1,000 33,000 3,100 10 µg/L
Motor Oil-Range Organics Soil 123 5,100 160,000 15,000 10 µg/L
Unknowns
Gasoline-Range Organics Soil 32 510 790 620 10 µg/L
TPH-Extractables
Diesel-Range Organics Residue 53 11 4,400 590 10 mg/kg
Motor Oil-Range Organics Residue 53 9 4,400 590 10 mg/kg
Diesel-Range Organics Sediment 16 7 100 27 10 mg/kg
Motor Oil-Range Organics Sediment 16 5 370 60 10 mg/kg
Diesel Soil 9 9 110 27 10 mg/kg
Diesel-Range Organics Soil 652 1 1,300 24 10 mg/kg
Fuel Oil Soil 56 1,000 1,000 1,000 10 mg/kg
Jet Fuel Soil 2 14 16 15 10 mg/kg
Motor Oil Soil 9 6 110 27 10 mg/kg
Motor Oil-Range Organics Soil 519 5 1,300 30 10 mg/kg
Unknown Diesel-Range Soil 7 12 57 23 10 mg/kg
Unknown Motor Oil-Range Soil 8 12 57 22 10 mg/kg
Diesel-Range Organics SWater 5 0.5 250 110 10 mg/kg
Motor Oil-Range Organics SWater 5 0.5 250 110 10 mg/kg
Diesel-Range Organics Water 136 0.04 0.1 0.08 0.1 mg/L
Mare Island Fuel Water 3 0.1 0.1 0.1 0.1 mg/L
Motor Oil-Range Organics Water 115 0.05 0.2 0.09 0.1 mg/L
TPH-Purgeables
Gasoline-Range Organics Residue 54 0.5 2,200 47 0.5 mg/kg
Methyl Tertiary Butyl Ether Residue 5 0.6 1 0.9 0.5 mg/kg
Gasoline-Range Organics Sediment 4 0.6 1 0.9 0.5 mg/kg
Gasoline-Range Organics Soil 376 0.1 100 1 0.5 mg/kg
Methyl Tertiary Butyl Ether Soil 12 0.5 0.7 0.6 0.5 mg/kg
Unknown Gasoline-Range Soil 7 0.6 1 0.8 0.5 mg/kg
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Analyte Matrix
Number of 
Analytes

Minimum 
Reporting 

Limits

Maximum 
Reporting 

Limits

Average 
Reporting 

Limits

QAPP 
Reporting 

Goalsa Units
TPH-Purgeables
Gasoline-Range Organics SWater 2 0.5 0.5 0.5 0.5 mg/kg
Gasoline-Range Organics Water 107 0.02 0.05 0.04 0.05 mg/L
Methyl Tertiary Butyl Ether Water 5 0.05 0.05 0.05 0.05 mg/L
TRPH
TRPH Soil 29 6 58 15 25 mg/kg
TRPH Water 21 1 5 1 1 mg/L
Anions
Chloride Water 52 0.2 500 75.8 0.5 mg/L
Nitrate (As N) Water 19 0.05 0.5 0.092 0.5 mg/L
Nitrate+Nitrite As Nitrogen Water 34 0.1 0.2 0.17 0.5 mg/L
Ortho-Phosphate (As P) Water 52 0.01 4 0.12 0.5 mg/L
Sulfate Water 53 0.2 250 28.1 0.5 mg/L
Total Dissolved Solids
TDS Water 66 5 10 7.4 0.5 mg/L
Total Organic Carbon
TOC Sediment 4 130 280 200 10 mg/kg
TOC Soil 12 0.01 140 34 10 mg/kg
pH
pH Residue 53 0.01 0.1 0.037 0.1 pH
pH Sediment 4 0.1 pH
pH Soil 188 0.01 0.1 0.017 0.1 pH
Unknowns
Carbon Dioxide Water 1 2 2 2 0.1 pH
Ferrous Iron Water 1 0.01 0.01 0.01 0.1 pH
Methane Water 1 0.003 0.003 0.003 0.1 pH

Notes:

µg/kg    Micrograms per kilogram
µg/L     Micrograms per liter
BHC     Benzene hexachloride
CLP     Contract Laboratory Program
DDD     Dichlorodiphenyldichloroethane
DDE     Dichlorodiphenyldichloroethene
DDT     Dichlorodiphenyltrichloroethane
HMX     Cyclotetramethylenetetranitramine
mg/kg   Milligrams per kilogram
mg/L     Milligrams per liter
PCB      Polychlorinated biphenyl
PETN    Pentaerythritol tetranitrate
RDX     Cyclotrimethylenetrinitramine
QAPP   Quality assurance project plan
TPH      Total petroleum hydrocarbons
TRPH    Total recoverable petroleum hydrocarbons
WET     Waste extraction test

a          Quantitation limits for soil and concrete are based on wet weight; soil and concrete quantitation limits calculated on a dry weight
             basis will   be higher.
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APPENDIX D 
FIELD SAMPLING ACTIVITIES, EQUIPMENT, AND PROCEDURES  

This appendix was last updated in February 2005 for the draft remedial investigation report 
(Sullivan and Tetra Tech 2006).  
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ACRONYMS AND ABBREVIATIONS 

ASTM American Society for Testing and Materials 

DI Deionized 
DNAPL Dense nonaqueous-phase liquid 
DO Dissolved oxygen 
DOT Department of Transportation 

EM Electromagnetic  
FLUTe™ Flexible Liner Underground Technologies, LLC 

GSA Geological Society of America 

IA Investigation Area 
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L/min Liter per minute 

mm Millimeters 

NAPL Nonaqueous-phase liquid 

PID Photoionization detector 
PDB Passive diffusion bag 
PVC Polyvinyl chloride 
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SCG Sullivan Consulting Group 

Tetra Tech Tetra Tech EM Inc. 

USCS Unified Soil Classification System 

VOC Volatile organic compound 
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D1.0  INTRODUCTION 

This appendix describes specific field activities that were completed at Investigation Area (IA) 
F1 during the additional sampling investigation.  Procedures and equipment used to complete 
field sampling activities were in accordance with the revised draft final sampling and analysis 
(SAP) for IA F1 (Sullivan Consulting Group [SCG] and Tetra Tech EM Inc. [Tetra Tech] 2003).  
Attachment D1 provides photographs taken at IA F1, showing current site conditions and 
sampling activities conducted in August 2003. 

D2.0  PRELIMINARY SITE SURVEY, UTILITY CLEARANCE, AND  
LOCATION SURVEY 

This section discusses the preliminary site survey, utility clearance activities, and the location 
survey conducted at IA F1 before additional sampling was conducted. 

D2.1  PRELIMINARY SITE SURVEY 

A preliminary site survey was completed before additional field sampling activities began at 
IA F1.  The survey included a site walk, visual survey of site conditions, and a background 
review.  The visual survey was conducted to identify physical features that might affect planned 
activities at proposed sampling locations.  In addition, equipment access considerations were 
identified and sampling locations were adjusted, where necessary.  Disruption notices were filed 
with the Mare Island Public Works Department to minimize interference with base activities.  
Photographs D1-1 through D1-4 in Attachment D1 show the current conditions at the site.   

D2.2  UTILITY CLEARANCE 

Before sampling, underground utilities were located and physically marked in the areas being 
investigated.  Colored spray paint (or colored flagging in areas lacking hard, paintable surfaces) 
was used to mark the types of utilities encountered.  The utility-locating subcontractor also 
documented the location of underground utilities in a bound field logbook.  The subcontractor 
selected locating procedures in the field.  These procedures varied depending on site conditions 
and utility type.  The table below summarizes the colors (with spray paint or flagging) used to 
mark each type of underground utility.  

Marking Color Type of Underground Utility 
Red Electrical cables and conduits 
Yellow Gas, oil, and chemical lines 
Blue Water systems 
Green Sewer, sanitary, and storm drains 
Orange Communication lines such as telephone or television 



 

Appendix D, IA F1 RI Report D-2  

Field techniques, including magnetometry, electromagnetic (EM) induction, and clearance of 
munitions and explosives of concern, were chosen for each location based on logistical 
limitations and site-specific characteristics that may have interfered with some of the techniques.  
The sections below describe each of the field techniques, including the equipment used for each 
geophysical technique and the general approach to the interpretation of results.   

D2.2.1  Magnetometry 

Magnetometers measure various aspects of the earth’s magnetic field.  Ferrous metal objects, 
such as buried drums and metal pipes, typically cause variations locally in the strength of the 
magnetic field.  A fluxgate gradiometer instrument was used to locate buried metallic utilities.  
Results of utility clearance work were marked directly on the ground surface with paint or 
flagged stakes.  

D2.2.2  EM Induction 

An EM meter was used to measure the electrical conductivity of subsurface materials.  
Conductivity also was measured at the site to identify the spatial distribution of anomalies and to 
identify areas with a higher metallic content.  In addition, conductivity measurements identified 
nonmetallic disturbances in the subsurface when the disturbed area exhibited a physical 
characteristic, such as porosity or moisture content, which varies significantly from undisturbed 
areas. 

The EM meter includes a transmitter coil that transmits eddy currents into the subsurface and 
induces a secondary magnetic field from the earth.  A receiver coil then measures the current 
strengths of both the primary magnetic field associated with the transmitter coil and the 
secondary magnetic field associated with the earth.  The difference in either the in-phase or 
quadrature phase of the transmitted and measured magnetic fields is used to estimate the 
electrical conductivity of the subsurface.  .It is difficult to accurately calibrate the instrument to 
actual site conditions when subsurface media lack homogeneity; therefore, changes in apparent 
electrical field strengths along a transect are considered significant, rather than the magnitude of 
the values measured at each location. 

Field data were recorded on a digital data logger and in the field logbook.  Anomalous near-
surface areas were marked on the ground surface, and proposed boring locations were moved 
away from these anomalies. 

D2.2.3  Clearance of Munitions and Explosives of Concern 

Boring locations and borings were screened and cleared for munitions and explosives of concern 
(MEC) by Weston Solutions. 

Surface access surveys were performed at each boring location before drilling soil borings with a 
direct-push rig (Photograph D1-5 of Attachment D1).  An MEC technician used a Forester MK 
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26, FEREX Model K magnetometer configured for down-hole surveying to conduct subsurface 
geophysical surveys in the borings (Weston 2003).  The MK 26 magnetometer provided a 
clearance radius of 2 feet from the center of the probe and 2 feet below the probe.  During 
installation of the borings, direct-push rods were removed from the boreholes at the end of each 
2-foot increment so the MEC technician could screen for metallic anomalies in the boreholes.  
The driller and MEC technician stood and worked on bulletproof Lexan plates during drilling 
and geophysical clearing of the soil borings for protection against potential MEC. 

D2.3  LOCATION SURVEY 

The ground surface elevation and spatial position of each sampling location were surveyed with 
a global positioning system.  Sampling locations were surveyed to an accuracy of plus or minus 
0.1 foot horizontally and plus or minus 0.1 foot vertically.  Horizontal coordinates were reported 
in accordance with the California State Planar Coordinate System Zone II (NAD83).  Vertical 
coordinates were reported as feet above mean sea level (MSL).  These elevations were based on 
the City of Vallejo’s Geodetic Control Survey, which is referenced to the North American 
Vertical Datum of 1988 (NAVD88).  

D3.0  SUBSURFACE SOIL SAMPLING 

Soil samples were collected for physical and chemical analysis to characterize subsurface 
conditions.  This section describes the procedures used to collect soil samples and subsurface 
data with direct-push, hand-auger, and En Core® sampling equipment. 

Soil cuttings were monitored for volatile organic compounds (VOC) to ensure worker safety 
during sampling activities in accordance with the basewide health and safety plan (PRC 
Environmental Management, Inc. 1997).  VOCs were monitored using a photoionization detector 
(PID) with an 11.7-electron volt lamp. 

D3.1  DIRECT-PUSH SAMPLING PROCEDURES 

A truck-mounted, hydraulically powered soil probe is used to advance direct-push borings.  The 
probe pushes or uses percussive, hydraulic forces to advance soil sampling tools into the 
subsurface.  Photographs D1-6, D1-7, and D1-8 of Attachment D1 show direct-push sampling 
conducted at various locations in IA F1.  Soil samples were collected using a sampling tool 
attached to the lead end of the drill rod.  The sampling tool was driven into the subsurface to the 
desired depth and then removed from the boring.  The sampling tool was decontaminated before 
each use.  Additional drill rods were connected to the sampling tool to collect samples from 
deeper intervals. 

A MacroCore® sampler was used to collect continuous core samples from the ground surface to 
the bottom of each boring.  The sampler had a 1.75-inch inner diameter, was 48 inches long, and 
remained open at the lead end.  Sampling was conducted by placing a clean MacroCore® 
sampler and associated rods into the same borehole, advancing it to the bottom of the previous 
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drive interval, and then advancing it an additional 4 feet.  This process was repeated until the 
desired interval was covered or the required depth of the boring was obtained.  The sampler was 
advanced slowly through the 0 to 5-foot depth interval to minimize the possible effects of 
intercepting a utility line not identified during the utility survey. 

Each soil sampling tool was lined with a new, clear acetate liner.  After a sampling tool was 
removed from the boring and disassembled, the liners were extracted from the sampler.  Soil in a 
6-inch segment of the acetate liner from the desired sample interval was selected for laboratory 
analysis and covered at both ends with Teflon® sheets and plastic end caps.  The sample was 
labeled, sealed in a plastic bag, and placed in a refrigerated cooler for storage before shipment to 
the laboratory. 

A PID was used to detect volatile organic vapors in soil immediately after it was removed from 
the sampler.  If soil was not removed because adjacent liners were submitted to the laboratory, 
the PID was used at the joint where the two liners met.  The PID was held 1 to 2 millimeters 
(mm) from the surface of the soil to limit the amount of dirt and dust particles entering the PID.  
Liner sections containing soils that were not submitted for analysis were used for lithologic 
logging by a geologist or engineer using the Unified Soil Classification System (USCS).  A 
Munsell or a Geological Society of America (GSA) color chart was used to describe soil color.  
Lithologic information was recorded on a boring log, as described in Section D9.2 of this 
appendix. 

A minimal amount of soil cuttings was generated using the direct-push sampling method.  Soil 
from liners that was not sent to a laboratory for analysis was stored in 55-gallon drums before its 
disposal.  The borings were backfilled with a sealant mixture made of Portland-type I-II cement 
and about powdered bentonite (5 percent).  When necessary, an asphalt or concrete patch was 
placed on top of the grout to match the ground surface surrounding the boring location.  

The activities below were conducted for boreholes that were completed below the water table. 

• The sealant mixture was prepared at the surface and then pressure-pumped through a 
hose or tremie inserted to the bottom of the borehole.  The hole was filled with 
sealant from the bottom up by a grouting machine. 

• After the sealant mixture was allowed to set and cure, concrete was placed over the 
sealant and brought to grade. 

D3.2  HAND-AUGER SAMPLING PROCEDURES 

A hand auger (4-inch inner diameter) was used to collect soil samples adjacent to Building A271 
because of the limited access to this area.  The hand auger was advanced to depths that were 
predetermined in the SAP and removed (SCG and Tetra Tech 2003).  Soil collected in the hand 
auger was transferred manually into a glass jar.  The sample was labeled, sealed in a plastic bag, 
and placed in a refrigerated cooler for storage before shipping.  Samples to be analyzed for 
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VOCs were collected using an En Core® sampler system, as described in Section D3.3 of this 
appendix. 

A PID was used to detect volatile organic vapors in soil immediately after it was removed from 
the hand auger.  The PID was held 1 to 2 mm from the surface of the soil to limit the amount of 
dirt and dust particles entering the PID.  Each boring was logged by the site geologist or 
engineer, and soil types were classified in accordance with the USCS.  A Munsell or GSA color 
chart was used to describe the soil color.  Lithologic information was recorded on a lithologic 
boring log, as described in Section D9.2 of this appendix.  The hand-auger boring was backfilled 
with grout made of Portland type I-II cement and powdered bentonite (about 5 percent). 

D3.3  EN CORE® SAMPLING PROCEDURES 

The En Core® sampler is a dedicated system designed to collect, store, and deliver a soil sample 
in a zero headspace container to laboratories for analysis. The En Core® sampler does not 
require the use of chemicals in the field for preservation of the sample.  Extrusion and extraction 
of the whole sample in the core is done in the laboratory.  The En Core® sampler is a single-use 
device.  It cannot be cleaned or reused.  It comes in two sizes (5 or 25 grams) for sample 
aliquots. 

An En Core® system has the following four components: 

• A cartridge with moveable plunger 

• A cap with two locking arms 

• A T-handle to aid in sampling 

• An extrusion handle for use in the laboratory 

Soil collected by the sampler was stored in a sealed, headspace-free container.  The container 
was sealed using three Viton® o-rings:  two on the plunger and one on the cap of the sampler.   

The actions below were performed before samples were collected with the En Core® sampler. 

• The coring body was held, and the plunger rod was pushed down until the small rod 
rested against tabs to make certain the plunger moved freely. 

• The locking lever on the T-handle was depressed, and the coring body was placed 
(plunger end first) into the open end of the T-handle, where the two slots on the 
coring body aligned with the two locking pins in the T-handle.  The coring body was 
twisted clockwise to lock the pins in the slot.  The sampler was checked to make sure 
it was locked in place.   
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After the above actions were completed, the sampler was ready for use.  To collect the sample, 
the T-handle was turned with the “T” up and the coring body down.  This positioned the plunger 
flush with the bottom of the coring body.  Using the T-handle, the sampler was pushed and 
twisted into the soil until the coring body was completely full.  When the En Core® sampler was 
full, the small o-ring on the plunger rod was centered in the T-handle viewing hole (the upper 
hole for the 25-gram sampler and the lower hole for the 5-gram sampler).  The sampler was 
removed from the soil.  Before capping the sampler, excess soil was wiped from the coring body 
exterior, ridge area, and any part of the sampler that may have protruded beyond the opening end 
of the coring body to ensure proper sealing.  The coring body was capped while it was still on the 
T-handle.  This process was repeated until three samples were collected from the location.  If 
samples were to be collected from a given location for analysis of VOCs only, another 2-ounce 
jar of soil was required to analyze for moisture content.  Surface soil samples were collected by 
applying the En Core® sampler to freshly exposed surface soil and collecting a sample, as 
described above.  To obtain a deep soil sample, an En Core® sample was collected from one of 
the open ends of a sleeve core as soon as it was brought to the surface, using the procedures 
described above. 

The En Core® sampler was not used to sample sand, loose soil, or sediment because a cohesive 
plug is not formed with these materials.  If these materials were present, the plunger was pulled 
all the way back and locked, the sampler was turned upside down, and the material was scooped 
into the coring body and capped.  Field personnel noted this deviation in the field logbook. 

After samples were collected, three collocated samples from each location were placed into one 
Ziploc® bag.  The bag was sealed and placed in a prechilled cooler (4 °C) and shipped 
immediately to the laboratory for preservation and analysis.  The recommended holding time 
between sampling and preservation by the laboratory was 48 hours.  The recommended holding 
time between preservation and analysis was 14 days.  The laboratory preserved two aliquots of 
each sample using sodium bisulfate for one aliquot and methanol for the second.  This procedure 
allowed for the analysis of low- and high-level VOCs. 

D4.0  SURFACE SOIL SAMPLING  

Surface soil samples were collected from 0 to 0.5 foot below ground surface at discrete locations.  
If vegetation was present, it was cleared from the surface before collecting soil samples to avoid 
including aboveground plant material in the samples for analysis.   

Surface soil was collected manually using a decontaminated digging tool (a stainless-steel hand 
trowel).  The top 6 inches of soil were collected and transferred to a glass jar.  The sample was 
labeled, sealed in a plastic bag, and placed in a refrigerated cooler for storage before shipping, 
unless it was to be analyzed for VOCs, in which case the En Core® system was utilized 
(Section D3.3). 

A PID was used to detect volatile organic vapors in soil immediately after it was removed from 
the sampler.  The PID was held 1 to 2 mm from the surface of the soil to limit the amount of dirt 
and dust particles entering the PID.  Each sample was logged by the site geologist or engineer, 
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and soil types were classified in accordance with the USCS.  A Munsell or GSA color chart was 
used to describe the soil color. 

D5.0  SEDIMENT SAMPLING  

Sediment samples were collected from storm drain outfalls using a stainless-steel hand trowel 
(Photograph D1-4 of Attachment D1).  The samples were manually transferred to glass jars.  
Each glass jar was labeled and sealed in a plastic bag and placed in a cooler with blue ice before 
shipping.  The stainless-steel trowel sampler was decontaminated after each use.  Section D8.0 of 
this appendix discusses decontamination procedures. 

D6.0  GROUNDWATER SAMPLING 

Groundwater samples were collected at IA F1, including discrete-depth grab groundwater, 
monitoring well, and diffusion bag samples.  The procedures used to collect groundwater 
samples depended on the purpose for collection.  The reasons for collecting each type of samples 
are listed below. 

• Discrete-depth grab groundwater samples were collected to evaluate the presence of 
contamination without the time or cost of installing a monitoring well and to 
determine the screen interval for monitoring wells that may need to be installed 
during future sampling rounds 

• Monitoring well samples were collected to evaluate the nature and extent of 
groundwater contamination across the site. 

• Diffusion bag samples (within monitoring wells) were collected to characterize the 
concentrations of VOCs within a well and to evaluate whether dense nonaqueous-
phase liquid (DNAPL) were present in the well. 

The sections below describe the sampling procedures for collecting discrete-depth grab 
groundwater, monitoring well, and diffusion bag samples. 

D6.1  GRAB GROUNDWATER SAMPLING PROCEDURES 

Grab groundwater samples were collected from direct-push borings using slotted polyvinyl 
chloride (PVC) casing inserted into the hole after soil sampling.  The casing was 1 inch in 
diameter, slotted at the bottom 5 feet, and solid for the rest of its length.  Disposable high-density 
polyethylene tubing was then dropped through the PVC casing, and a grab groundwater sample 
was collected using a peristaltic pump.  The boreholes were then backfilled in accordance with 
sampling procedures discussed in Section D3.1 of this appendix. 
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D6.2  MONITORING WELLS SAMPLING PROCEDURES 

Groundwater samples were collected from monitoring wells using both the diffusion bag 
sampling technique and the low-flow-rate purging system.  If the low-flow-rate purging system 
was not technically feasible because of low recharge rates, an alternative purging method was 
used.  Water level measurements were taken at each well before groundwater samples were 
collected.  The sections below describe the procedures for water level measurements, diffusion 
bag sampling, low-flow-rate purging, and an alternative sampling method. 

D6.2.1  Water Level Measurements 

Water levels were measured at the monitoring wells before the sampling event.  On the day of 
the measurement event, each monitoring well was opened and uncapped to allow standing water 
in the vault boxes or standpipe to be removed and water levels to equilibrate before recording the 
water level measurement.  The water levels were measured during a single working day. 

Water levels were measured using an electrical sounder; measurements were taken from a 
reference elevation point marked on the top of the well casing.  Measurements were recorded to 
the nearest 0.01 foot on a field spreadsheet form.  Three readings were taken to verify accuracy.  
If water level measurements were not within 0.01 foot of each other, an additional reading was 
obtained. 

A calibration check of the electrical sounders was performed before and after the measurement 
event.  The check involved measuring the water level in a nontidal well with each electrical 
sounder and a reference steel tape and recording the measurements in a field logbook.  The 
difference between water level measurements taken with the steel tape and the electrical 
sounders had to be less than or equal to 0.05 foot per 100 feet, or the instrument was not used. 

The electrical sounders were decontaminated before and after use at each well.  Decontamination 
was performed by washing each sounder with soapy water, rinsing with distilled or deionized 
(DI) water, and wiping each sounder clean before it was used. 

D6.2.2  Diffusion Bag Sampling Procedures 

Monitoring wells within areas with high concentrations of VOCs were sampled using a passive 
diffusion bags (PDB) (manufactured by Columbia Analytical Services, Inc.).  PDB sampling was 
conducted in addition to traditional low-flow-rate purging procedures discussed in (see Section 
D6.2.3 of this appendix).  PDB samplers were used to collect depth-discrete samples from 
normally screened wells (Photograph D1-9 of Attachment D1).  The diffusion bags are made of 
low-density polyethylene (LDPE), which acts as a semipermeable membrane for some chemicals 
and as a permeable membrane for chlorinated VOCs (except for ketones, ethers, and alcohols) 
(U.S. Geologic Survey 2001).   
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The PDB is cylindrical, 2-feet long and 1.25 inches in diameter, and is disposable.  The bag was 
prefilled with analyte-free DI water and heat-sealed at both ends.  PDBs were hung in the middle 
of the screened interval of the well casing or in the middle of the water column, if the water level 
was lower than the top of the screen, using disposable polyester rope.  Stainless-steel weights 
were attached to the bottom of the sampler to keep it submerged in the well.  

As the PDB was lowered into the casing, it mixed the water in the well (no prepurging of the 
well was required).  As a result, the contact time between the PDB and the well water was long 
enough to allow for full exchange of at least 1 volume of water flowing from the formation.   

During this sampling event, the PDB was left in place for 2 weeks.  The amount of time the PDB 
was left in the well was based on the nature of the aquifer, the diameter of the wells, and 
professional judgment.  In addition, this amount of time was necessary for the volume of water in 
the well casing to completely exchange with the volume of the well by water flowing from the 
formation.   

After 2 weeks, the PDB was removed from the well and one end of the bag was cut using a pair 
of decontaminated scissors.  Water within the PDB was transferred to three 40-milliliter sample 
vials, capped, labeled, and stored on ice in an ice chest before shipment to the laboratory. 

D6.2.3  Low-Flow-Rate Purging Procedures 

The following low-flow-rate purging procedures were conducted in accordance with the SAP 
(SCG and Tetra Tech 2003) and are shown in photograph D1-10 of Attachment D1: 

1. The breathing zone was monitored with a PID during removal of each well cap, and 
the reading was compared with the background reading for the site to select an 
appropriate level of personal protection. 

2. The depth to water and depth to well bottom were measured using an electric sounder 
water level meter. 

3. A weighted Tygon® or polyethylene tube was gently lowered into the well to a depth 
of 3.5 feet below the equilibrium water level or 2 feet below the top of the well screen 
(whichever is greater) and secured to the outer well casing with tape or plastic ties. 

4. Well purging was initiated slowly and increased gradually to a rate of about 
0.15 liters per minute (L/min) using a peristaltic pump.  Purge water stabilization 
parameters, including pH, temperature, electrical conductivity, dissolved oxygen 
(DO), and turbidity, were recorded at intervals of a minimum of 1 L/min.  Purge 
water was discharged into a graduated cylinder, and the volume of water purged was 
measured and recorded on well sampling sheets.  If the drawdown of the water level 
was 0.3 foot or greater at this rate, Procedures 5 and 6 were initiated.  If the water 
level drawdown was less than 0.3 foot at this rate and the water level was stable, the 
rate was increased to the maximum rate at which a static water level was obtained (up 
to 0.25 L/min) and Procedures 7 and 8 was initiated. 
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5. When drawdown was more than 0.3 foot at a rate of 0.15 L/min, a modified low-flow 
purge protocol was attempted.  Using the modified low-flow purge protocol, the 
pump rate was increased to a maximum of 1 L/min and the water level was drawn 
down to 1.5 to 3 feet from the equilibrium water level. 

6. The pumping rate was then adjusted within the range from 0.1 to 0.25 L/min until the 
water level in the well was stable and the recharge rate matched the discharge rate.  If 
the water level continued to decrease at a pumping rate of 0.1 L/min, low-flow-rate 
purging was considered technically infeasible and the well was purged using the 
alternate technique described in the following subsection. 

7. The purge water was considered stabilized after a minimum of eight measurements 
(8 liters purged) and three successive measurements of each of the stabilization 
parameters were collected.  The stabilization parameters are presented below. 

- pH:  plus or minus 0.1 

- Electrical conductivity:  plus or minus 3 percent microSiemens per centimeter 

- Temperature:  plus or minus 0.5 degree °C 

- DO:  plus or minus 0.2 milligrams per liter 

- Turbidity:  plus or minus 15 percent relative percent difference or three successive 
measurements less than 15 nephelometric turbidity units 

Well stabilization parameters were expected to asymptotically approach a constant value as the 
purge water began to stabilize.  If well stabilization parameters were within the ranges specified 
above, but still appeared to be approaching an asymptotic value, well purging was continued 
until the purge water appeared to be at equilibrium or until a maximum of 20 liters was purged 
from the well. 

D6.2.4  Alternative Purging 

Where low-flow-rate purging was not technically feasible, wells were purged using the 
procedures below. 

1. All water was removed from the well by purging with disposable Teflon® bailers or a 
peristaltic pump. 

2. The well was allowed to recharge and was sampled after the well had recovered to 
within 80 percent of the initial water level, but no later than 24 hours after purging.  
However, samples for VOC analysis were collected as soon as sufficient water was 
present. 

Well stabilization parameters, including temperature, pH, electrical conductivity, DO, and 
turbidity, were measured immediately before sampling and recorded on well sampling sheets. 
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D7.0  RIBBON NONAQUEOUS-PHASE LIQUID SAMPLING 

A ribbon nonaqueous-phase liquid (NAPL) sampler (RNS) was used at selected locations in 
areas of known high concentrations of VOCs.  Samples were collected to evaluate the potential 
presence of DNAPL.  DNAPL, such as chlorinated solvents, migrates downward and is present 
in subsurface soil as small, discrete globules or lenses, which are difficult to locate using 
traditional characterization methods.  Defining areas of DNAPL contamination can lead to a 
more focused remediation effort that (1) removes the source, (2) reduces the long-term affect on 
the aquifer, and (3) reduces the associated costs of treating large plumes caused by a continuous 
source for dissolved contaminants.  

The RNS uses a down-hole sampling device that provides depth-specific identification of NAPL 
in a borehole.  However, it does not provide a quantitative measurement of NAPL 
concentrations.  An RNS is used to identify positively whether NAPL is present and can be used 
to complement or enhance other characterization techniques.  The RNS was developed by 
Flexible Liner Underground Technologies, LLC (FLUTe™).  The RNS consists of a cloth 
membrane, coated with a hydrophobic ribbon saturated with dye.  The ribbon material repels 
water but absorbs solvents.  When installed in a borehole, the ribbon absorbs NAPL compounds 
from the surrounding sediments.  The dye dissolves in the absorbed NAPL and stains the ribbon 
bright red.  

The RNS was installed in the borehole through the hole of a direct-push sampling rod 
(Photograph D1-11 of Attachment D1).  For this method of installation, the membrane was 
bundled tightly, ribbon side out.  A tether-tube was attached to the bottom interior of the 
membrane.  Once the sampling rods were pushed to the desired depth, the bundled cloth was 
lowered into the sampling rods; the first rod was retrieved to release the sacrificial tip and anchor 
the membrane in the collapsing sediments.  For each successive rod retrieved, a measured 
amount of water was pumped to the bottom of the membrane through the tether-tube to expand 
the membrane against the sediments and hold the borehole open.  A small amount of water was 
also added between the membrane and sampling rods to balance the fluid pressure and reduce 
friction from the retreating rods.  Deployment was complete when all of the sampling rods were 
retrieved and the RNS membrane was full of water. 

After the ribbon was in contact with the formation for about 1 hour, it was retrieved by pulling 
the tether (or tether-tube) up and turning the membrane inside out.  The inversion brought the 
ribbon up on the inside of the membrane, away from the sediments.  The RNS cloth was then 
turned right side out, and discrete depths where NAPL was present, indicated by dyed portions of 
the membrane, were recorded in the logbook (Photograph D1-12 of Attachment D1).  The 
sampler was then decontaminated, rebuilt with a new ribbon, and reused at another sampling 
location. 

D8.0  DECONTAMINATION  PROCEDURES 

Decontamination was required for drilling and sampling equipment, field-monitoring equipment, 
and personal protective gear used during field activities.  Drilling equipment was decontaminated 
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after sampling was complete at each sampling location, and sampling equipment was 
decontaminated after each sample was collected.  Personal protective equipment was replaced as 
necessary during sampling (for example, gloves were discarded to prevent cross-contamination 
between samples), and other gear was decontaminated or disposed of as investigation-derived 
waste (IDW) before leaving the site.  The sections below describe decontamination procedures 
for each type of equipment used and for IDW. 

D8.1  DECONTAMINATION OF DRILLING EQUIPMENT 

Drilling equipment from the direct-push rigs was decontaminated in a self-contained unit at the 
drilling location.  Drilling rods, bits, drill pipes, samplers, and other down-hole equipment were 
decontaminated before being used at each boring location. 

The drilling subcontractor provided a 3-bucket wash with soap and double rinse for performing 
decontamination, and the U.S. Department of the Navy supplied potable water for the steam 
cleaner.  If soil remained on the equipment after washing, a wire or bristle brush was used to 
loosen particles, and the equipment was sprayed again. 

Drilling equipment, well materials, sampling equipment, and other items were washed with soap 
and double rinsed at the designated decontamination area.  Wash water from decontamination of 
soil sampling equipment, water level meters, and other items; groundwater from development of 
monitoring wells; and purged groundwater generated during monitoring well installation and 
sampling tasks were transported to the designated decontamination area in 55-gallon drums.  
Decontamination fluids were dumped into a 5-gallon bucket and then poured into a polyethylene 
tank for temporary storage.  Solid wastes from the pad were placed into drums.  Disposable 
personal protective equipment used during field activities was placed in Department of 
Transportation (DOT)-approved drums for disposal. 

D8.2  DECONTAMINATION OF SAMPLING EQUIPMENT 

Sampling equipment was decontaminated before and after use.  Sampling equipment included 
any equipment that was reused to collect a separate sample from a different location (for 
example, hollow-stem augers and digging tools).  The procedures below were used to 
decontaminate sampling equipment. 

• Sampling equipment was scrubbed in a bucket using a stiff brush in a Liquinox or 
Alconox solution with potable water. 

• Sampling equipment was triple-rinsed with potable water. 

• Sampling equipment was rinsed a final time with DI water and allowed to air dry in a 
clean place upwind of the site. 

• Sampling equipment was reassembled in a clean place on plastic sheeting or 
aluminum foil. 
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• When oily materials or sludges were encountered on sampling equipment, the 
equipment was rinsed with hexane or a methanol solvent, an Alconox wash, and DI 
water (several times). 

The procedures below were used to decontaminate sediment sampling equipment. 

• Sampling equipment was rinsed thoroughly with potable water.  A plastic brush was 
used to aid in the removal of sticky material, such as bay mud clays. 

• All surfaces were washed with a 2-percent Liquinox soap/DI water solution. 

• Sampling equipment was triple rinsed with DI water. 

• Sampling equipment was wiped with paper towels to dry. 

• Sampling equipment was reassembled in a clean place on plastic sheeting. 

• Rinse solutions were captured in plastic tubs and transferred to holding tanks at the 
IDW area before being transported off site for disposal. 

D8.3  DECONTAMINATION OF PERSONNEL AND PROTECTIVE EQUIPMENT 

To prevent the spread of contamination off site, personnel working in the field were required to 
follow established decontamination procedures before leaving the site.  The decontamination 
procedures below were followed for Level D and Level C protective clothing and equipment. 

• Tyvek and disposable booties were removed and placed in a plastic bag for disposal. 

• Disposable nitrile gloves were removed and placed in a plastic bag for disposal. 

• Hands and face were thoroughly washed with clean water and soap and rinsed with 
clean water. 

D8.4  IDW 

IDW was stored temporarily in appropriately labeled, DOT-approved 55-gallon drums on a 
vehicle or adjacent to sampling or well installation locations.  Drum lids were kept closed and 
secured when not in use.  Filled drums were transferred to the IDW storage area at Mare Island 
at the end of each day and stored on wooden pallets, pending the results of laboratory analysis to 
determine the appropriate method of disposal. 

The 55-gallon drums were labeled to indicate the date and time of collection, sampling locations, 
sampling personnel, and waste media using a “pending analysis” sticker.  Each drum was labeled 
with the dates of soil collection and its identification number.  IDW was subsequently 
transported off site for disposal at a licensed facility in accordance with appropriate federal and 
state regulations. Wastewater that was considered to be nonhazardous was disposed of by 
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pumping water from the Baker tanks into the sanitary sewer.  Water that was considered 
hazardous was properly labeled and remained stored at the decontamination pad until it could be 
transported to a Resource Conservation and Recovery Act treatment, storage, and disposal 
facility. 

Solidified grout waste was broken up and disposed of in the 55-gallon drums containing soil 
from sampling activities.  Wastewater from cleanup of grouting equipment was disposed of on 
site in accordance with the California Stormwater Best Management Practice Handbook 
(California Stormwater Quality Association 1993). 

D9.0  FIELD DOCUMENTATION 

This section describes field documentation procedures for field logbooks, field boring logs, and 
deviations from the SAP (SCG and Tetra Tech 2003). 

D9.1  FIELD LOGBOOK 

A permanently bound field logbook, with consecutively numbered pages, was assigned to this 
project.  All entries were recorded in indelible black ink.  Corrections were made by crossing out 
erroneous data with a single line and dating and initialing the entry.  At the end of each workday, 
the person responsible for the logbook signed the logbook and crossed out, signed, and dated any 
unused portions of the logbook. 

If it was necessary to transfer the logbook to another person, the person relinquishing the 
logbook would sign and date the last page used and the person receiving the logbook would sign 
and date the next page to be used. 

At a minimum, the logbook contained the following information: 

• Project name and location 

• Date and time 

• Personnel in attendance 

• General weather information 

• Work performed 

• Field observations 

• Sampling performed, including specifics such as location, type of sample, type of 
analyses, and sample identification 

• Field analyses performed, including results, instrument checks, problems, and 
calibration records for field instruments 
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• Descriptions of deviations from the SAP (SCG and Tetra Tech 2003) 

• Problems encountered and corrective action taken 

• Identification of field quality control samples 

• Quality control activities 

• Verbal or written instructions 

• Any other events that may affect the samples 

D9.2  FIELD BORING LOGS 

Soils encountered during drilling were classified by the field geologist, engineer, or 
hydrogeologist using American Society for Testing and Materials (ASTM) Standard D 2488-90, 
which was based on the USCS (ASTM 1996).  The following observations were recorded on a 
standard boring log form at each observed change in lithology or at least every 5 feet: 

• Boring or well designation 

• Boring or well location 

• Drilling and sampling methods used 

• Names of field geologist and driller 

• Dates and times drilling was started and completed 

• Depth at which groundwater was first encountered 

• Sampling depth 

• Blow counts, if appropriate 

• Variations in drilling rates and rig behavior 

• Sample description, including sampling depth, sample color, ASTM classification, 
estimated moisture content, and estimated relative density 

• PID readings 

• Signature and initials of observer 

D10.0  DEVIATIONS FOR THE SAP 

The following deviations from the SAP were made during the field investigation conducted in 
July and August 2003 (SCG and Tetra Tech 2003): 
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• During Group II/III sampling, a number of monitoring wells were installed and their 
locations surveyed by a licensed surveyor.  The locations of these wells were included 
on figures presented in the revised draft final SAP (SCG and Tetra Tech 2003).  The 
survey locations for the following wells were found to be inaccurate:  A187W01, 
A187W02, A187W03, A215W01, A215W02, A215W03, A216W01, A216W02, 
A216W03, A216W04, A267W03, A267W04, and A267W05.  The figures presented 
in this remedial investigation report supersede the incorrect well locations presented 
in the revised draft final SAP (SCG and Tetra 2003). 

• Originally, the RNS was to be installed using compressed air.  In the field, the 
procedure was modified by an employee from FLUTe™, and tap water was used to 
install the ribbon samplers.  Between 5 and 25 gallons of water were introduced to the 
borings during installation of the ribbon sampler.  Groundwater and grab groundwater 
samples were collected from nearby wells before using the RNS to minimize potential 
impacts to groundwater samples.  However, RNSs were installed at locations south of 
Building A216 before groundwater samples were collected.  As a result, groundwater 
sampling at Building A216 was postponed for 1 week after the RNS was installed.  
This postponement was to avoid the potential dilution of groundwater samples due to 
fresh water that was introduced during installation of the RNS.  

• Two of the RNSs at Building A216 (sampling locations A216GB017 and 
A216GB019) failed to invert properly upon extraction, causing them to be dragged 
against the length of the borehole wall.  However, resampling was not necessary 
because significant amounts of NAPL were not observed on the ribbons when they 
were extracted from the boreholes.  Additionally, the RNS at location A216GB020 
became stuck in the hole due to buried debris.  This RNS could not be removed and 
was abandoned in place by backfilling the borehole with cement grout. 

• Problems with groundwater recharge were encountered during sampling activities at 
IA F1.  In many cases, sufficient groundwater volume for a full suite of analyses 
could not be collected on a single day because there was not enough water in the well 
or borehole to be sampled.  In these cases, water for VOC analysis was collected as 
soon as enough water was available, and water for the remaining analyses was 
collected on subsequent days.  Sample identification numbers were modified to 
indicate that multiple sample collection events were necessary to collect a single 
groundwater sample.  For example, the original groundwater sample identification 
number for water collected from well A187W01 was to be A187WB914 (SCG and 
Tetra Tech 2003).  Due to slow recharge, insufficient volume for full analyses was 
available on the first day of sampling at well A187W01.  As a result, the water 
collected on the first day was submitted for VOC analysis only and labeled 
A187WB914A.  Water was collected on two subsequent days for the remaining 
analyses (metals, picric acid, and explosives).  These samples were labeled 
A187WB914B and A187WB914C.  
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• Grab groundwater samples were proposed to be collected at 3-foot intervals from 
eight locations near Buildings A187 and A216, where elevated concentrations of 
VOCs had previously been detected (SCG and Tetra Tech 2003).  In the field, the 
saturated zone at these locations was determined to be between 4 and 6 inches thick.  
As a result, this zone was too thin to evaluate several depths within a single boring, 
and grab groundwater samples were collected from a single depth.  Samples were 
collected from the following locations:  A187GB014, A187GB015, A187GB016, 
A216GB016, A216GB017, A216GB018, A216GB019, and A216GB020. 

• Problems were encountered with the proposed location of the borings and samples 
that were inaccessible because of building demolition rubble and rail bed aggregate or 
road aggregate.  For demolition rubble, the boring (A220GB002) was relocated to a 
distance of less than 10 feet from the proposed boring location.  Other locations 
(A220GB003, A220GB006, and A216GB020) were abandoned.  Samples were not 
collected from locations (A017GP028 and A248GP004) with a greater than expected 
depth of aggregate.
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ATTACHMENT D1 
PHOTOGRAPHS OF SAMPLING ACTIVITIES AT INVESTIGATION AREA F1 
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 Figure 1.  Former Garner Avenue (facing 
east) 
 

Figure 2.  Former Blake Avenue (facing 
north) 
 

Figure 4.  Outfall SM102 
 

Figure 3.  Building A17 
 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 5.  Soil Sampling with a Geoprobe Figure 6.  Magnetometry survey of a borehole 
to test for munitions and explosive of concern 

Figure 8.  Sampling inside Building A80 Figure 7.  Soil Sampling with a Geoprobe 



 

Figure 9.  Ribbon NAPL Sampling Insertion Figure 10.  Ribbon NAPL Sampling Inversion 

Figure 12.  Groundwater sampling at a monitoring well Figure 11.  Diffusion Bag Sampling 
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APPENDIX E 
LITHOLOGIC AND WELL COMPLETION LOGS 

This appendix was last updated in September 2012 for the final remedial investigation report; 
boring logs for groundwater monitoring wells USTA225-1 and USTA267-1 were added.  
 
(Provided on CD only)
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TABLE E-1: LIST OF BORING LOGS FOR GROUNDWATER MONITORING WELLS AND SOIL SAMPLES BY 
SAMPLING METHOD 
Remedial Investigation Report, Investigation Area F1, Mare Island, Vallejo, California 

 
 

Groundwater Monitoring Wells 
A187W01 
A187W02 
A187W03 

A190W01 
A190W02 
A190W03 

A215W01 
A215W02 
A215W03 

A267W02 
A267W03 
A267W04 

A267W05 
USTA71M01 
USTA71M02 

USTA71M03 
USTA914M04 

 

Hand Auger      
A017HA001 A017HA005 A080HA003 A187HA003 A187HA006 A187HA009 
A017HA003 A080HA001 A187HA001 A187HA004 A187HA007 A248HA001 
A017HA004 A080HA002 A187HA002 A187HA005 A187HA008  

 

Direct-Push 
A017GB001 

 
 

A076GB006 

 
 

A216GB003 

 
 

A267GB011 

 
 

IR04GB190 (G21) 

 
 
IR04GB237 (I17) 

A017GB002 A076GB007 A216GB004 A267GB012 IR04GB191 (F21) IR04GB238 (H17) 
A017GB003 A080GB001 A216GB005 A267GB017 IR04GB192 (E21) IR04GB239 (F17) 
A017GB004 A080GB002 A216GB006 A271GB001 IR04GB193 (D21) IR04GB240 (E17) 
A017GB005 A080GB003 A216GB007 A271GB002 IR04GB194 (C21) IR04GB242 (B17) 
A017GB006 A080GB004 A216GB008 A271GB003 IR04GB195 (B21) IR04GB245 (J16) 
A017GB007 A080GB005 A216GB009 IR04GB005 (J12) IR04GB196 (A21) IR04GB246 (I16) 
A017GB008 A080GB006 A216GB010 IR04GB007 (K13) IR04GB197 (AA21) IR04GB247 (H16) 
A017GB009 A080GB007 A216GB011 IR04GB008 (K14) IR04GB198 (N20) IR04GB248 (G16) 
A017GB010 A080GB008 A216GB012 IR04GB009 (K12) IR04GB199 (M20) IR04GB249 (F16) 
A017GB011 A080GB009 A220GB001 IR04GB010 (J13) IR04GB200 (L20) IR04GB250 (E16) 
A017GB012 A080GB010 A220GB002 IR04GB011 (K16) IR04GB201 (K20) IR04GB254 (F15) 
A071GB001 A080GB011 A220GB004 IR04GB012 (I14) IR04GB202 (H20) IR04GB255 (E15) 
A071GB002 A080GB012 A220GB005 IR04GB013 (I12) IR04GB203 (E20) IR04GB256 (C15) 
A071GB003 A159GB001 A220GB007 IR04GB014 (H12) IR04GB204 (D20) IR04GB257 (B15) 
A071GB004 A159GB002 A220GB008 IR04GB015 (J14) IR04GB205 (C20) IR04GB264 (F13) 
A071GB005 A187GB001 A220GB009 IR04GB016 (G13) IR04GB206 (B20) IR04GB306 (B23) 
A071GB006 A187GB002 A222GB001 IR04GB017 (I13) IR04GB207 (A20) IR04GB307 (A24) 
A071GB007 A187GB003 A222GB002 IR04GB018 (H13) IR04GB208 (AA20) IR04GB320 
A075GB001 A187GB004 A222GB003 IR04GB020 (H14) IR04GB209 (N19) IR04GB321 
A075GB002 A187GB005 A222GB004 IR04GB022 (G14) IR04GB210 (M19) IR04GB322 
A075GB003 A187GB006 A223GB001 IR04GB023 (F14) IR04GB214 (H19) IR04GB323 
A075GB004 A187GB008 A223GB002 IR04GB025 (G15) IR04GB215 (F19) IR04GB324 
A075GB005 A187GB009 A223GB003 IR04GB026 (H15) IR04GB216 (E19) IR04GB325 
A075GB006 A187GB010 A223GB004 IR04GB028 (E14) IR04GB217 (D19) IR04GB326 
A075GB007 A187GB011 A223GB005 IR04GB032 (J15) IR04GB219 (B19) IR04GB327 
A075GB008 A187GB012 A248GB001 IR04GB033 (I15) IR04GB220 (AA19) IR04GB328 
A075GB009 A187GB013 A248GB002 IR04GB035 (M12) IR04GB221 (N18) IR04GB329 
A075GB010 A187GB015 A248GB003 IR04GB036 (L12) IR04GB222 (M18) IR04GB330 
A075GB011 A187GB016 A248GB004 IR04GB167 (K15) IR04GB223 (L18) IR04GB331 
A075GB012 A215GB001 A265GB001 IR04GB173 (M22) IR04GB224 (K18) IR04GB335 
A075GB013 A215GB002 A265GB002 IR04GB174 (L22) IR04GB225 (I18) IR04GB336 
A075GB014 A215GB003 A265GB003 IR04GB175 (K22) IR04GB226 (H18) IR04GB337 
A075GB015 A215GB004 A267GB001 IR04GB176 (J22) IR04GB227 (F18) IR04GB338 
A075GB016 A215GB005 A267GB002 IR04GB180 (F22) IR04GB228 (E18) IR04GB339 
A075GB017 A215GB006 A267GB003 IR04GB181 (E22) IR04GB229 (C18) IR04GB344 
A075GB018 A215GB007 A267GB004 IR04GB182 (D22) IR04GB230 (B18) IR04SD003 
A076GB001 A215GB015 A267GB005 IR04GB183 (C22) IR04GB231(AA18) IR04SD004 
A076GB002 A215GB016 A267GB006 IR04GB185 (M21) IR04GB233 (M17)   USTA225-1 
A076GB003 A215GB017 A267GB008 IR04GB186 (L21) IR04GB234 (L17)   USTA267-1 
A076GB004 A216GB001 A267GB009 IR04GB187 (K21) IR04GB235 (K17)  
A076GB005 A216GB002 A267GB010 IR04GB189 (H21) IR04GB236 (J17)  
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TETRA TECH EM INC LOG OF MONITORING WELL 
A187W01 
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GEOLOGIC DESCRIPTION 

wet ioose; fine to coarse 

Some darker mottling by 3.5 feet 

SILTY CLAY: dark brown 

SILTY SANu: 
trace clay 

SILTY CLAY: da;k greenish gray ; moist soft; 30% silt 

5 to 10% plant material by 7.5 feet; some dark mottling 

fine tc 

25 to 35% plant material by 8 feet: faint layering of silty clay and plant material 

10 to 15% piant material by 9.5 feet 

5 to 10% plant !Tlate~ial by 10 feet 

15 to 20% plant materiai by 11.5 feet 

Total depth of boring "' 14.5 feet 

Grab groundwater sample W8009 was collected. 

~ ~~~~~--~~--~~~--~------------------------------------------------__J 
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['it;LETRATECH EM INC 
MONITORING WELL COMPLETION RECORD 

• ®- MONITORINGWELL -
MONITORING WELL NO.: A"-!!18?.L7W-"''0'-!1 ___ _ 

PROJECT: GROUP 11/li!INVESTIGATION 

CTO: "0~13~6~-----------
SITE: BUILDING A-187 

BOREHOLE NO.: ----------

WELL PERMIT NO.: ~-------
TOG TO BOTIOM OF WELL: ------

IBIIIIIDRILLING INFORMATIONIBIIIII 
DRILLING BEGAN: 

DATE: 3/25/99 TIME: _c14:c'.c25"------
WELLINSTALLATION BEGAN: 

DATE: 3/25/99 TIME: _!_15;c,,05'-----
WELL INSTALLATION FINISHED: 

DATE: 3/25/99 TIME, ____ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: JOE EADES 

LICENSE' ---,-::-:c-------
DRILL RIG: MOBILE DRILL B-80 

DRILLING METHOD: 

R1 HOLLOW STEM AUGER 

0 AIR ROTARY 

DOTHER' ----------
DIAMETER OF AUGERS: 

10: 4 INCHES 00: 8.5 INCHES 

-SURFACE COMPLETION
D FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

D CONCRETE DASPHALT 

WELL CASING--->-------
0 SCHEDULE 40 PVC 

D OTHER -----------
PRODUCT: BLANK CASING 

MFG. BY' _!_TI~M&C~O~-------
CASING DIAMETER: 

10: 21NCHES OD, ____ _ 

LENGTH OF CASING: £6._L7e.5.r:FsEsET!_ ___ __ 
4.0 

1111 \!! WElL SCREEN 111111111!1111!1!11-------f~F=~t:::::: 
0 SCHEDULE 40 PVC 

DOTHER' -------------------
PRODUCT: FLUSH THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

10: 2 INCHES oD, _____ _ 

SLOT SIZE: "0"'.0-'-1 =,----,------
LENGTH OF SCREEN: _,_10,_,_FE=E=.T~-----

- BOREHOLE BACKFILL 
AMOUNT CALCULATED: -------

AMOUNT USED:------------
0 BENTONITE CHIPS, SIZE: --------

0 BENTONITE PELLETS, SIZE: ------

0 SLURRY' ------------

0 FORMATION COLLAPSE: -----

DOTHER' --------------------

PRODUCT' ---------------------
MFG. BY'-,----------------------
METHOD INSTALLED: 

0 POURED 0 TREM!E 

OOTHER' -------------------

-SURVEY INFORMATION

TOG ELEVATION: ----------
GROUND SURFACE ELEVATION: ---

NORTHING' ----------

EASTING' ----------
DATE SURVEYED:----------
SURVEY CO., ----------

!jlllllllllilllll ANNULAR SEAL llllllillllllillllllill 

CALCULATED: ---------
AMOUNT USED: ONE 90 LB. BAG 

0 GROUT FORMULA (PERCENTAGES) 

PORTLAND CEMENT: -------

BENTONITE' ----------
WATER------------

0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER ----------

11111111111111111' BENTONITE SEAL *111!1'111 
VOLUME CALCULATED: ------
AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE' ---------

0 CHIPS, SIZE' !!!M!!;Eh(D!J!IU"'M'----------

0 OTHER ---------
PRODUCT: QK~WwiK~P~LU£8~-------
MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0 POURED 0 TREM!E 

DOTHER' -------------------
AMOUNT OF WATER USED: 4 GALLONS 

.JII!IIIIi!lllllilllll FILTER PACK llllillllllillllllill 
0 PREPACKED FILTER 

VOLUME CALCULATED: -------
AMOUNT USED: 3 1/4 100 LB. BAGS 

0 SAND, SIZE: tc#2;cl.c12'-------
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0 POURED 0 TREMIE 

D OTHER ----------
WATER LEVEL: ,_5_,_F£oE!oET'-------

(BTOC AFTER WELL INSTALLATION) 

-CENTRALIZERS USED? -
DYES 0NO; 

CENTRALIZER DEPTHS: ---------

LEGEND 

BGS::: BELOW GROUND SURFACE 
BTOC =BELOW TOP OF CASING 
N/A =NOT APPLICABLE 

NR::: NOT RECORDED 
TOG= TOP OF CASING 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A 187W02 

UJ 
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GEOLOGIC DESCRIPTION 

~ 

"' "' .., > 
V> 0 

GRAVEL WITH SILT: olive gray moist; loose: fine to coarse 
medium sand; 10% si!t 

0 
SILTY SANDY CLAY: olive gray ; moist to wet; soft; low plasticity clay, 
25% fine sand; 25% silt 

0 wet; loose; fine to medium gravel; 10% medium 

1.5 

0.4 
5% pla:~t material 

0.9 
No plant material observed 

0.6 
SILTY CLAY: dark greenish g~ay (10Y 4/1); wet; soft; 30% silt 

Total depth of boring "" 15 feet 

Grab groundwater sam;Jie WB018 was collected. 
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("it:) TETRA TECH EM INC MONITORING WELL COMPLETION RECORD 

lllllllillllllli MONITORING WELL lllllllillllllli 

MONITORING WELL NO.: AQ1~8~7~W~02~--
PROJECT: GROUP II/III INVESTIGATION 

CTO: 0~1~~~---------~ 
SITE: BUILDING A-187 

BOREHOLE NO.: --------

WELL PERMIT NO.:-------
TOG TO BOTTOM OF WELL: 

-DRILLING INFORMATION
DRILLING BEGAN: 

DATE: 3131/99 TIME: ~08~:~10~---
WELL INSTALLATION BEGAN: 

DATE: ,31,31"/9"9'------ TIME: ~09~:~18~--
WELL INSTALLATION FINISHED: 

DATE: ,31,31!.e19,9,__ __ TIME: ~09~:~30~--
DRILLING CO.: PG EXPLORATION 

DRILLER: STEVE LEVEY 

LICENSE:----------
DRILL RIG: All TERRAIN fCME 850l 

.DRILLING METHOD: 

0 HOLLOW STEM AUGER 

0 AIR ROTARY 

OOTHE~ ---------
DIAMETER OF AUGERS: 

10: 41NCHES 00: 8.5 INCHES 

111111111 SURFACE COMPLETION 111111111 

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE OASPHALT 

llllllli!IBI!lllli WELL CASINGIIIIIIIillllllliM-----

0 SCHEDULE 40 PVC 

OOTHER: ----------
PRODUCT: BLANK CASING 

MFG. BY: iTimM~C~O~-------
CASING DIAMETER: 

ID: 21NCHES 00: ------
LENGTH OF CASING: L7£JFE.,E;_,T ____ _ 

llllllli!IBI!lllli WELL SCREEN IIIIIIIIIIIIIIIIB-~~~~f.:;:*~r :::: 
0 SCHEDULE 40 PVC 

DOTHER: ----------
PRODUCT: FLUSH-THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

10: 21NCHES 00: ------

SLOT SIZE: ,o_,_01'-'0'----------
LENGTH OF SCREEN: ~10~FE~E~T ____ _ 

llliliBIIl BOREHOLE BACKFILL 
AMOUNT CALCULATED: ------

AMOUNT USED:---------

0 BENTONITE CHIPS, SIZE: _____ _ 

0 BENTONITE PELLETS, SIZE: ____ _ 

0 SLURRY: ----------
0 FORMATION COLLAPSE: _____ _ 

0 OTHER: ---------~ 
PRODUCT: ----------
MFG. BY----------

.METHOD INSTALLED: 

0 POURED OTREMIE 

0 OTHER:----------

lllillllllli SURVEY INFORMATION lllillllllli 

TOC ELEVATION: ---------
GROUND SURFACE ELEVATION: ___ _ 

NORTHING: ---------

EASTING: ----------

DATE SURVEYED: --------
SURVEY CO.: ----------

.--· ANNULAR SEAL lllllllllllllllillll 
VUI_UNicCALCULATED: ------
AMOUNT USED: TWO 90 LB. BAGS 

0 GROUT FORMULA (PERCENTAGES) 

PORTLAND CEMENT: ------

BENTONITE: ---------

WATER: ----------------------
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS 

METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER: ----------

llllllllllllllllllll BENTONITE SEAL !IBI!l!IBI!l 
VOLUME CALCULATED: ------
AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE: ---------

0 CHIPS, SIZE: ,M!£EldD!!.IU.,M,_ _____ _ 

OOTHER: ----------------------
PRODUCT: ~K~~K~PaL~U~GL_ __________ ~ 

MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0 POURED DTREMIE 

0 OTHER---------
AMOUNT OF WATER USED: 4 GALLONS 

)lllllllllllllllllllilll FILTER PACK llllllllllllllllllllllll 

0 ?REPACKED Fll TER 

VOLUME CALCUlATED: ------

AMOUNT USED: FOUR 100 LB. BAGS 

0 SAND, SIZE: 'b#2/<,J.1"2'--------
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0 POURED OTREMIE 

0 OTHER:----------
WATERLEVE~ ~4£F~EE~T,_ __________ ___ 

(BTOC AFTER WELL INSTALLATION) 

-CENTRALIZERS USED? -
DYES 0NO; 

CENTRALIZER DEPTHS: -------

LEGEND 

BGS =BELOW GROUND SURFACE 

BTOC = BELOW TOP OF CASING 

NfA =NOT APPLICABLE 

NR = NOT RECORDED 

TOG = TOP OF CASING 



1li TETRA TECH EM INC LOG OF MONITORING WELL 
A187W03 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 19.5 teet SURF ACE ELEVATION: 14.1 teet (MSL) 

BORING START ED: 4/1/99 COMPLETED: 4/1/99 DRILLING METHOD: HOLLOW-STEM AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: PC EXPLORATION 
~ 
<t 
> 

"' ~w w <t>-
~ ;:: >Z 

~ 
,.. 

w 
.,~ 

1- w "' 1-
w wow > 0 > 0 GEOLOGIC DESCRIPTION 

1-W~ 8 0 ~ '" !!, Z<r~ "' w 
~w"' ~ u. ~ 8 0 

WE)~ 
w ~ 

~ 

"' 
(f) 

I ~ "' I 
1- ~ "' w ~ (f) 
~ Z;um "' "' 0 1- <t u 
w <rW<t <t > ~ <t "' "' Cl Cl<r~ (f) 0 "' "' "' => 

Y/ SM SILTY SAND: dark yellowish brown (1GYR 4/4): moist; loose to mec:'ium Cense: ii;~e 

// 
sand: 25% silt 

0 // SILTSTONE: dark grayish brown (2.5Y 4/2); dry to moist; moderately hard: 

W8019 // closely fractued; moderately weathered 

// 
0 // Dark brown (7.5YR 3/3) clay frorr. 4 to 4.5 feet // 

5-~ 
WB020 // (10YR 5/8); moist; moderately hard; closely -SANDSTONE: yel:owish brown 

// fractured; moderately weathered; fine to medic:m sand 

IX 0 // 
WB021 // 

// SILTSTONE: light olive b~own (2.5Y 5/4); moist; soft to moderately hare; friable: 

0 ~{ 
moderately to high:y weat.'lered; closely fract0red; some pale yellow (2.5Y 7/3) 

WB022 
patches and streaks of clayey materia! 

// 

to-lx 0 // 
Patches of sandstone at 10.5 feet -

// WB023 // 
// 
// SANDSTONE: yellowish brown (10YR 5/6); moist; moderately hard to hard: little to 

~'00" // rr.oderateiy weathered: some fracturing; fine to medium sand 
// Fine to very fine sand by 13.5 feet 

0 // 

15- WB025 // -

0 :Y Less consolidated sandstone by 15.5 feet 

//: WB026 // 
//: 

IX. // 
<;<:: 

20- Total depth of borinr;- 19.5 feet -
Grab groundwater sample WB027 was collected. 

-

-

25- -

30- : -

35- -
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( itLETRATECH EM INC 
MONITORING WELL COMPLETION RECORD 

1111111111111111 MONITORING WELL 1111111111111111 

MONITORING WELL NO.o ,.,A_,18'-'-7W-"""'03,__ __ _ 

PROJECTo GROUP II/III INVESTIGATION 

SITE: BUILDING A-187 

BOREHOLE NO.o --------

WELL PERMIT NO.o --------

TOG TO BOTTOM OF WELLe ____ _ 

iilll!lli!IIDRILLING INFORMATIONiilll!lliill 
DRILLING BEGAN: 

DATE: 04/01/99 TIME: _c13;oo45""----

WELL INSTALLATION BEGANo 

DATE: 04/01/99 TIME: -"'4"o45=_ __ _ 

WELL INSTALLATION FINISHED: 

DAlEo 04/01/99 TIMEo ____ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: STEVE LEVEY 

LICENSEe----------
DRILL RIG: CME 850 <ALL TERRAIN> 

DRILLING METHOD: 

0 HOLLOW STEM AUGER 

0 AIR ROTARY 

DOTHERo ----------
DIAMETER OF AUGERSo 

10: 41NCHES 00: 8.5 INCHES 

-SURFACE COMPLETION-

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE DASPHALT 

--~~~~ WELL CASaNGIIIIIIII-IiB-----j 
Eil SCHEDULE 40 PVC 

OOTHERo ----------
PRODUCT: BLANK CASING 

MFG. BYe TI~M~C~O~-------

CASING DIAMETER: 

IDe 2 INCHES ODe _____ _ 

LENGTH OF CASINGo -'-'12'-'F'-'E"'ET.!___ ___ _ 

11111111-1111 WELL SCREEN -------P:~~F :::: :j 
0 SCHEDULE 40 PVC 

OOTHERo ----~-----
PRODUCT: FLUSH-THREADED SCREEN 

MFG. BYe CAMPBELL 

CASING DIAMEfER: 
10: 21NCHES 00: _____ _ 

SLOT SIZEo O.,.o,_1c_ ________ __ 

LENGTH OF SCREENo .!'10'-JFC!E;<ET;J_ ____ _ 

-BOREHOLE BACKFILL 

AMOUNT CALCULATEDo ------

AMOUNTUSEDo -----------

0 BENTONITE CHIPS, SIZEo _____ _ 

0 BENTONITE PELLETS, SIZE: ____ _ 

0 SLURRYo -----~----
0 FORMATION COLLAPSE: _____ _ 

0 OTHER ---------

PRODUCTo ---------'-

MFG. BY:----------
METHOD INSTALlED: 

0 POURED 0 TREMIE 

0 OTHER: ----------

lillliiiF SURVEY INFORMATION lillliiiF 
TOC ELEVATION: ---------

GROUND SURFACE ELEVATION: ___ _ 

NORTHINGo ----------

EASTINGo ----------

DATE SURVEYED:--------

SURVEYCO.o ----------

!JIIIilllllilll!li. ANNULAR SEAL--· 
VOLU~~E CALCULATEDo ______ _ 

AMOUNT USED: THREE 90 LB. BAGS 

0 GROUT FORMULA (PERCENT AGES) 

PORTILAND CEMENTo -------
BENTONITE: _________ _ 

WATERo ---------~ 
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

Eil POURED 0 TREMIE 

0 OTHER ----------

--·BENTONITE SEALIIIIII-1!11. 

VOLUME CALCULATED: ------

AMOUNT USED: ONE 50 LB. BAG 

0 PELLETS, SIZE: ---------

0 CHIPS, SIZE: MM!!;;EMDil',U.,ML__ _____ _ 

DOTHERo ----------------------
PRODUCT: ~K~~K~P~L~Ul',GL__ __________ ___ 

MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0 POURED DTREMIE 

DOTHER: ----------------~-
AMOUNTOFWATERUSED: 4GALLONS 

_)11111111111111111111!11. FILTER PACK---

0 PREPACKED FILTER 

VOLUME CALCULATED: ______ _ 

AMOUNT USED: FOUR 100 LB. BAGS 

Eil SAND, SIZEo 112/ffi<[1"'2c.__ ______ _ 

PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLEDo 

0 POURED 0 TREMIE 

0 OTHER ---------

WATER LEVEL: No obvious wet zones 
(BTOC AFTER WELL INSTALLATION) 

-CENTRALIZERS USED? -
DYES Eil NO: 

CENTRALIZER DEPTHS: ______ _ 

LEGEND 

BGS =BELOW GROUND SURFACE 

BTOC = BELOW TOP OF CASING 

N/A =NOT APPLICABLE 

NR = NOT RECORDED 

TOG = TOP OF CASING 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A 190\1101 
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GEOLOGIC DESCRIPTION 

SAND AND SILT MIXTURE, brof.l'l 10Y9 , well-graded, dry, medium dense, wi 
i:race gravel 

SANDY SILT, gray low plasticity, damp, stif", with iron-oxide stai:~ing 

SILTY CLAY, dark gray (5Y 3/1), !ow plasticity, damp, very soft 

Same as above except with change to high plasticity, few organics 
moist to wet (9 to 10 teet bgs) 

Same as above except with decrease in moisture (damp) 

Sarr:e as above except with some o~ganics 

Total depth of boring= 16.5 feet 

Grab groundwater sample 3A was collected. 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A190W02 

t-

8 > 0 

" 0 
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UJ ~ 
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~ 00 
~ " " " 0 
<t > ~ 
00 0 "' 

0 34 
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6 
0 

0 
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0 4 
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UJ 
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>-
t- GEOLOGIC OESCRIPTION 

NOTE: Co-located to obtain sample 5 to 6.5 teet bgs; no recovery 1st attempt in 
original boring 

CLAY, high plasticity, with few organics, moist to wet 

Same as above except with change in moisture content to moist 

Same as above except with some organics 

Total depth of boring = 15 feet 

Grab groundwater sample 2 was collected. 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A 190W03 
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GEOLOGIC DESCRIPTION 

SANDY SILT, dark brown (2.5Y 3/2), with trace clay, low plasticity, very soft to 
soft, damp 

CLAYEY SILT, dark brown (2.5Y 3/2), with trace medium-rounded pebbles, :ow 
plasticity, very soft, moist 

CLAY, dark gray 1, with trace sub-angular pebbles (0.2 to 0.5 em) and 
trace rootlets, high plasticity, very soft to soft, moist to wet 

Same as above except wi~hout rootlets 

Same as above 

Total depth of boring = 17 feet 

Grab groundwater sample 1 was collected. 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A215W01 
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GEOLOGIC DESCRIPTION 

GRAVELLY CLAY WITH SAND AND SILT: Cark yellowish brown (10YR 4/4); moist 
soft to medicm stiff; low plasticity clay; 30% coarse gravel; 15% sand; 10% sn 

SILTY SAND: o:ive gray (5Y 4/2 moist; ;oose; fine sand; 20% silt; trace fine 
gravel 

Wet at 4.5 feet 

SILTY CLAY: dark greenish gray (10Y 4/1); moist; soft; high plasticity clay; 30% 
silt; trace to 5% plant material 

Siltier interval from 11 to 11.5 feet 

Grab groundwater sample WB009 was collected. 
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('it:) TETRA TECH EM INC 
MONITORING WELL COMPLETION RECORD 

*AM MONITORING WELL --!1!1 
MONITORING WELL NO.: ,A2,;_1L;>5WITl[01L__ __ _ 

PROJECT: GROUP II/III INVESTIGATION 

CTO: ~01~~~--------------------
SlTE: BUILDING A-215 

BOREHOLE NO.: ----------------

WELL PERMIT NO.: ---------------

TOG .TO BOTTOM OF WELL: 

--DRILLING INFORMATION-
DRILLING BEGAN: 

DATE: 03/25/99 TIME: w08,;,:30,_ ____ _ 

WELL INSTALlATION BEGAN: 

DATE: 03125/99 TIME: "'09":1!.<5'------
WELLINSTALLATION FINISHED: 

DATE: 03/25/99 TIME: ________ _ 

DRILLING CO.: PCEXPLORATION 

DRILLER: JOE EADES 

LICENSE: -------------------
DRILL RIG: MOBILE DRILL B-80 

DRILLING METHOD: 

0 HOLLOW STEM AUGER 

DAIRROTARY 

OOTHER: ------------------
DIAMETER OF AUGERS: 

ID: 41NCHES 00: 8.5 INCHES 

-SURFACE COMPLETION 

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

lliiAII!iAIIIIIl WELL CAS•INGII!iAII!iAIIIIIl-----
0 SCHEDULE 40 PVC 

0 OTHER: --------------------
PRODUCT: BLANK CASING 

MFG. BY: iTmiM~C~O~--------------
CASING DIAMETER: 

ID: 21NCHES OD: ------
LENGTH OF CASING: !_7.t:FJOEET"-L ________ _ 

--- WELL SCREEN ~~~-~~~t8il\~~l 
0 SCHEDULE 40 PVC -

0 OTHER: ----------------
PRODUCT: FLUSH-THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

10: 2 INCHES 00: --------
SLOT SIZE: "O'".Oi1 _____________ _ 

LENGTH OF SCREEN: ~10~FE~ET~-------

--BOREHOLE BACKFILL 
AMOUNT CALCULATED: -------

AMOUNT USED:-~-----------

0 BENTONITE CHIPS, SIZE: ----------

0 BENTONITE PELLETS, SIZE: ______ _ 

0 SLURRY: -----------

0 FORMATION COLLAPSE: _______ _ 

DOTHER: ---------------------

PRODUCT: ---------------------

MFG. BY:----------------------
METHOD·INSTALLE:O: 

0 POURED 0 TREMIE 

0 OTHER: ----------------

--SURVEY INFORMATION-

TOG ELEVATION: -----------------
GROUND SURFACE ELEVATION: ____ _ 

NORTHING: -------------------

EASTING: ----------

DATE SURVEYED:-----------------
SURVEY CO.: ------------------

!j!llllliiA!II! ANNULAR SEAL AllilllliiAIII 
VOI_U.IECALCULATED: -----------

AMOUNT USED: TWO 90LB. BAGS 

0 GROUT FORMULA (PERCENTAGES) 

PORTLAND CEMENT: -------

BENTONITE: ---------------

WATER: ----------------------

0 PREPARED MlX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0POURED 0 TREMIE 

0 OTHER: -----------------

--~~BENTONITE SEAL--Ill 
VOLUME CALCULATED: -------

AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE ---------------

0 CHIPS, SIZE: "!'M;;E><DIO!U!!!!ML_ _________ __ 

0 OTHER: ------------------

PRODUC~ ~KW~IKuP~L~U~G~------------

MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0 POURED DTREMIE 

0 OTHER: ---------
AMOUNT OF WATER USED: 4 GALLONS 

_JIIIIIllliiAAII!II FILTER PACK AII!IIAII!II-
0 PREPACKED FILTER 

VOLUME CALCULATED: -----------

AMOUNT USED: THREE 100 LB. BAGS 

0 SAND, SIZE: ~lf2].,_,12;___ _________ _ 

PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0 POURED DTREMIE 

0 OTHER:----------

WATER LEVEL: ,4."-5.LF,.EETb.L. _________ _ 

(BTOC AFTER WELL INSTALLATION) 

--CENTRALIZERS USED? -
DYES 0NO; 

CENTRALIZER DEPTHS; ----------

LEGEND 

BGS =BELOW GROUND SURFACE 

BTOC = BELOW TOP OF CASING 

N/A = NOT APPLICABLE 

NR = NOT RECORDED 

TOG = TOP OF CASING 



11: TETRA TECH EM INC LOG OF MONITORING WELL 
A215W02 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 14.5 feet SURF ACE ELEVATION: 9.6 feet (MSL} 

BORING START EO: 3/29/99 COMPLETED: 3/29/99 DRILLING METHOD: HOLLOW-STEM AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: PC EXPLORATION 
~ 
<{ 
> 

"' ~ UJ 
UJ <{ .... 
~ 

"' ii' ;<; ~ 

"' 
,.. 

UJ .... UJ .... 
UJ UJ "'"' > 0 > 0 GEOLOGIC OESCRIPTION .... UJ~ 8 0 ~ 

'" !0 "'~ " UJ ;<; w" ~ u. ~ u 0 
I ><{ UJ ~ 

~ 

"' '0 <n 
UJ ~ <n .... > o"' ~ "' UJ ~ <n 

~ 

"' 
um " " 0 .... <{ u 

UJ UJ<{ <{ > ~ <{ "' <n 

"' "' "'~ <n 0 "' "' "' => ..... SP Poorly graded SAND WITH SILT: yellowish :Jrown (10YR 5/6); onoist; loose; fine . · .. 
__ l-

..•. sand; 5% silt 

" < 
. · .. ,. 24 

WB010 -- CH SILTY CLAY: dark greenish gray (lOY 4/1); moist; soft; high p:asticity clay; 40% ----- silt; trace to 5% plant ma7.eriai ----------
0 -----

WB011 
---

Some thin si;ty .layers by 4.5 feet.; wet some black mo~tling 5- --
- --- -------- Wet thin s:lty layer; trace organics -----

0 --------
WB012 -- No silty layers: ciay is soft tc med:um stiff; moist; 30% silt; trace ~o 5% brown -------- plant material and fir.e sand --

1 -----
0 ---

WB013 ""'-.· ML CLAYEY SIL i WI: H SANC: stro:~g brown (7.5YR 4/6) with dark greenish gray (lOY r:-- 4/1) mo~tling; :r10ist med:um stiff; 30% hiG;h plasticity clay; 20% fine sar.d 

10- 0 r::- Color change to light olive brown (2.5Y 5/6) at 9.5 fee:; few pockets of sand -

- WB014 r:-- present 

("L..,--= 0 --.... Pockets of light gray (2.5Y 7/2); fine material at ~0.5 feet 

WB015 177 SM SILTY SAND: light olive brown (2.5Y 5/6); moist; medium dense; fine to very f:ne 
// sand; 25% si:t continued pockets of light gray fine material 

0 d< 
15- WB016 Total depth of boring= 14.5 feet -

Grab groundwater sample WB018 was coilected. 

20- -

25- -

-

-

30- -

35- -

Page 1 of 1 



(' ii:LETRA TECH EM INC MONITORING WELL COMPLETION RECORD 

--MONITORING W(:LL --
MONITORING WELL NO.: A2~1~5~W~02._ __ _ 

PROJECT: GROUP !IIIII INVESTIGATION 

SITE: BUILDING A-215 

BOREHOLE NO.: ----~---

WELL PERMIT NO.: --------
TOG TO BOTTOM OF WELL: ____ _ 

lll!llilllllORILLING INFORMATIONIII!IIilllll 
DRILLING BEGAN: 

DATE: 03/29/99 TIME: ~12~:1~5~--
WELL INSTALLATION BEGAN: 

DATE: 03/29/99 TIME: .!c13.,:0"<5'------
WELL INSTALLATION FINISHED: 

DATE: 03/29/99 TIME: ____ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: JOE EADES 

UCENSE: ----------
DRILL RIG: MOBILE DRILL B-80 

DRILLING METHOD: 

0 HOLLOW STEM AUGER 

0 AIR ROTARY 

D OTHER: --------
DIAMETER OF AUGERS: 

10: 41NCHES 00: 8.5 INCHES 

1!!11!1111! SURFACE COMPLETION 1!!11!1111! 

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

I 
{FEET ABOVE GROUND 
SURFACE) 

liilil!i!liilil!i!liilil!i! WELL CASINGiiilil!i!liilil!i!liilil!i!----'

lil SCHEDULE 4D PVC 

D OTHER: ---------
PRODUCT: BLANK CASING 

MFG. BY: ~TlliiM~C~OL_ _______ _ 

CASING DIAMETER: 

10: 4 INCHES OD: 
LENGTH OF CASING: 7 FEE_T ____ _ 

--·WELL SCREEN liilil!i!liilil!i!------t;:;:~::J:::: 
0 SCHEDULE 40 PVC 

D OTHER:----------
PRODUCT: FLUSH-THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

ID: 41NCHES OD: _____ _ 

SLOT SIZE: 0~-~01~--------
LENGTH OF SCREEN: .!'10"-"'FE"'ET'-'------

- BOREHOLE BACKFILL 
AMOUNT CALCULATED: ------

AMOUNT USED:-----------

0 BENTONITE CHIPS, SIZE: ------

0 BENTONITE PELLETS, SIZE: ____ _ 

0 SLURRY: ----------
0 FORMATION COLLAPSE: _____ _ 

0 OTHER: ---------

PRODUC~ ----------
MFG. BY~----------
METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER: ----------

._SURVEY INFORMATION._ 

TOG ELEVATION: ---------
GROUND SURFACE ELEVATION: ___ _ 

NORTHING: ----------

EASTING: ------------
DATE SURVEYED:----------------

SURVEY CO.: ------------

.,._!Iii ANNULAR SEAL --· 
VOI_U,IECALCULATED: ------
AMOUNT USED: TWO 90 LB. BAGS 

0 GROUT FORMULA (PERCENT AGES) 

PORTLAND CEMENT: ______ _ 

BENTONITE: ---------

WATER: ----------------------
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0POURED OTREMIE 

0 OTHER: ------------

liililllliilil!i!lilll BENTONITE SEAL lillilllliilil!i!llii 
VOLUME CALCULATED: ------
AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE: ----------

0 CHIPS, SIZE: ,M,;;E,DI.,U""Mc_ _____ _ 

DOTHER: ---------------------
PRODUC~ ~KW~IK~P~L~U~G~------------
MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0POURED DTREMIE 

DOTHER: --------------------
AMOUNT OF WATER USED: 4 GALLONS 

..Jlllliilil!i!llllllllii FILTER PACK ---
0 PREPACKED FILTER 

VOLUME CALCULATED: ------
AMOUNT USED: 2.5 100 LB. BAGS 

0 SAND, SIZE: #2/ttE._1L<2~------
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0 POURED 0 TREMIE 

D OTHER:---------

WATER LEVEL: :c4.£5rF,EET"-'------
(BTOc AFTER WELL INSTALLATION) 

-CENTRALIZERS USED? -
DYES 0NO; 

CENTRALIZER DEPTHS: -------

LEGEND 

BGS =BELOW GROUND SURFACE 

BTOC =BELOW TOP OF CASING 

N/A =NOT APPLICABLE 

NR = NOT RECORDED 

TOC =TOP OF CASING 



.. TETRA TECH EM INC LOG OF MONITORING WELL 
A215W03 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 19 feet SURF ACE ELEVATION: 15.65 feet (MSL} 

BORING STARTED: 3/25/99 COMPLETED: 3/25/99 DRILLING METHOD: HOLLOW-STEM AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: PC EXPLORA TJON 
~ .. 
> 
" ~ w w .. .... 

~ ;:: > 

"' ~ >-
w " ow .... w "' .... 
w w > 0 > 0 GEOLOGIC DESCRIPTION 
!= .... w~ s >: 0 w ~ " iS "~ w>= ~ lL ~ u 0 
:r: >"" 

w ~ ~ 

" 'i' "' w ~ "' .... > o"' ~ " w ~ "' ~ 

"' 
um >: "' 0 .... .. u w W-< .. > ~ .. " "' D D "~ "' 0 "' " (!) => 

Asphait 
-~0 GM SILTY SANDY G.'UVEL: strong brown (7.5YR 5/6); dry to moist; loose to medium 

- 0 
/ Cl 7 dense; fine to coayse gravel; 25% fine to coarse sand; 15% silt r 
/// 

WBOI9 / SILTY CLAY WITH SAND: ye:lowish brown (10YR 5/6); moist; dense to medium 
/// dense; low plasticity clay; 20% silt: 15% medium to coarse 

0 v SANDSTONE: yellowish ~rown (10YR 5/6); moist; modera:e~y ha:-d; friabl2; 

5- WB020 moderately to highly weathered; very fine sand; some weathering to silt; closely -fractured · 

0 SILTSTONE: light olive brown (2.5Y 5/ 4); moist; moderately hard to soft; closely WB021 
fractured; high:y weathered 

0.4 Color change to dark greenish gray (lOY 4/1) at 8 feet 
WB022 

10- -
WB023 0.1 

. ·D GM 
7 

(ll TY SANOY GRAVEL: light olive brown (2.5Y .5/6): wet; loose; fine to coarse, 
j. 0 rounded gravei; 35% f1ne to coarse sand; 15% s1lt 

WB024 SILTSTONE: dark gray (2.5Y 4/1); r.wist: moderately hard; highly fractured; 
moderately weathered: friable 

0.2 SANOST00JE: light olive brown (2.5Y 5/4); moist; moderately hard; friable; 
15- WB025 moderately weathered; moderately fractured; some weathering to silt -

0.2 Color change to dark gray (2.5Y 4/11 by 15 teet 

WB026 

20-
Toial depth of boring- 19 feet 

Grab groundwater sample WB027 was collected. 
-

25- -
-

-

-

-

30- -

35- -
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( li.) TETRA TECH EM INC MONITORING WELL COMPLETION RECORD 

--MONITORING WELL -
MONITORING WEU NO.: A2~1"'5»W'!ID»3~~

PROJECT: GROUP II/III INVESTIGATION 

CT0:0~1~3~6 __________________ _ 

SITE: BUILDING A-215 

BOREHOLE NO.: -~~~~~~~

WELL PERMIT NO.: -~~~~~~-

TOC TO BOTTOM OF WELL: 

lllllii.!IIIDRILLING INFORMATIONIIIIIII.!III 
. DRILLING BEGAN: 

DATE: 03/25199 TIME: 2'10"':1,;0,_ ____ _ 

WELL INSTALLATION BEGAN: 

DATE: 03/25/99 TIME: "12<e:O.,O,_ ____ _ 

WELL INSTALLATION FINISHED: 

DATE: 03125199 TIME: "13,.:1,;0,_ ____ _ 

DRIWNG CO.: PC EXPLORATION 

DRILLER: JOE EADES 

LICENSE: -~~~~~~~~~-
DRILL RIG: MOBILE DRILL 8-80 

DRIWNG METHOD: 

0 HOLLOW STEM AUGER 

DAIRROTARY 

0 OTHER:-~~~~~~~~
DIAMETER OF AUGERS: 

10: 41NCHES 00: 8.5 INCHES 

aBI!l SURFACE COMPLETION aBI!l 
li'l FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

(FEET ABOVE GROUND 
SURFACE) 

--· WELL CASINGIJIIII------
0 SCHEDULE 40 PVC 

OOTIHER: ~~~~~~~~~~
PRODUCT: BLANK CASING 

MFG. BY: ~TmiM~C~O'-~~~~~~~--
CASING DIAMETER: 

ID: 2 INCHES OD: ~---------
LENGTH OF CASING: ,s.,_5LFEgET"'--------~ 

--~~~ WELL SCREEN !lilll!lilllllll-----f;:;;~~~ 
0 SCHEDULE 40 PVC 

0 OTHER: ~------------------
PRODUCT: FLUSH-THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

ID: 21NCHES OD: -~~-~--

SLOT SIZE: ~0.~01~~~~-~~~-
LENGTH OF SCREEN: ~1 0"-DFEgE;JTc__~~--

-BOREHOLE BACKFILL 
AMOUNT CALCULATED: ~~~-~~

AMOUNT USED:~--~~~-~-

0 BENTONITE CHIPS, SIZE: ~-~~~-

0 BENTONITE PELLETS, SIZE: ~--~-

0 SLURRY: ~------------------
0 FORMATION COLLAPSE: _________ _ 

0 OTHER: -----------------

PRODUCT: --~-~~~--~~

MFG. BY:~~~--~~--~~
METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER: ~-----------------

lllllllll SURVEY INFORMATION lllllllll 
TOG ELEVATION: ---~~~~~~ 

GROUND SURFACE ELEVATION: ~----~ 

NORTHING:----~~~~~~

EASTING: -~~-~~~~~~

DATE SURVEYED:--~~~~~~~-

SURVEY CO.: ~-----------------

AMOUNT USED: 1 94k8. BAG/1 .5 90 LB. BAG 

li'l GROUIT FORMULA (2 TO 5 FEET) 

PORTLAND CEMENT: TYPE 1~11 LOW ALKALI 

BENTONITE: 5% POWEDER 

WATER: ---~-~~~~~~~ 

li'l PREPARED MIX (0.75 TO 2 FEET) 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER: ~~~~-~~~~---

illllllllllllllll BENTONITE SEAL !lilll!llllllllll 
VOLUME CALCULATED: ------------
AMOUNT USED: ONE 50 LB. BAG 

0 PELLETS, SIZE: -~-~~~~~-

0 CHIPS, SIZE: EM~E~D~IU~M~~~~~~~ 

OOTHER: --~~-~~~~~~~ 

PRODUCT: ~KW~IK~P~L~U~G~-~~~~--
MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

li'IPOURED 0 TREMIE 

0 OTHER: ~----------------
AMOUNT OF WATER USED: 4 GALLONS 

.JIIIIIIIllllllllllll FILTER PACK---
0 PREPACKED FILTER 

VOLUME CALCULATED: ~~~~~-
AMOUNT USED: FOUR 100 LB. BAGS 

li'l SAND, SIZE: 1121tt<L1!.<2'----~~~~~-
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

li'IPOURED 0 TREMIE 

0 OTHER: ~--~~~--~
WATER LEVEL: ~11~.0~F~E~ET~-~~~~-

{BTOC AFTER WELL INSTALLATION) 

-CENTRALIZERS USED? -
DYES li'INO; 

CENTRALIZER DEPTHS: ~--~~-----

LEGEND 

BGS =BELOW GROUND SURFACE 
BTOC = BELOW TOP OF CASING 
N/A =NOT APPLICABLE 
NR = NOT RECORDED 
TOG= TOP OF CASING 



.. TETRA TECH EM INC LOG OF MONITORING WELL 
A267W02 

PROJECT: Oil-Water Separator Investigation LOCATION: Building 993, Mare Island 

PROJECT NO.: 019 BORING DEPTH: 16.5 feet SURF ACE ELEVATION: 14.8 feet (MSL) 

BORING STARTED: COMPLETED: DRILLING METHOD: 

LOGGED BY: B.Y. WONG DRILLING COMPANY: 
~ 
<( 

> 
0: 

~ w w <( .... 
~ ;::: ~ "' ~ (!) >-

w .... w .... 
w w ow > 0 > 0 GEOLOGIC DESCRIPTION 

3 w~ 8 ~ ~ 

!!- 0:~ "' 0 w 0 w" w ~ u. ~ u 
:r: >"" ~ ~ 

0: 0: <n w ~ <n .... 2: o"' ~ " w ~ <n 
~ ""' "' "' 0 .... <( u 
w 0: W< <( > ~ <( 0: <n 
0 0 0:~ <n 0 Ill " (!) => 

i op soil 
-

SILTY CLAY; medium to dark brown; moist 
-
-
-

5-
~ S03 

-

CLAY; !ight grey; highly weathe~ed from underlying 

10- • - -

. 

15-

WS04 
-

Total depth of boring - 16.5 feet 

. Grab groundwater sarr.ple W01 was col:ected . 

20- -

25- -
-
-

30- -

35- -j 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A267W03 

'" ~ >-
> 1-

8 ~ 

" s 
'" 

~ 

~ ~ "' ~ 

" " .. > 
tn 0 

GEOLOGIC DESCRIPTION 

SILTY CLAY 1tHT1-I SAND AND GRAVEL: dark yellowish brown (10YR 4/4), moist; 
medium stiff; high plastcity clay; 25% silt; 15% fine sand; 15% fi'le gravel 

SILTSTONE: yellowish 
fractured; moderately to i 

Some wet:less in fractures· at 4.5 feet 

moderately ha;d; closely 

Continued wetness in fractures at 7.5 feet; co:or change to dark gree:~ish gray 
(5G 4/1); hydrocarbon odor 

Cont:nued wetness in fractures ar.d hydrocarbon odor at 9.5 feet; moderately to 
highly weathered 

Color change to ol:ve brown (2.5Y 4/3) by 12 feet; highly weathered; moist 

Alternating highly weathered moist (to clay) zones with rr.oderately weathered 
wet zones by 12.5 feet 

Total depth of borir.g = 14.5 feei 

Grab groundwater sam;:Jie W8011 was collected. 

.. ~~~~~~~~--~~~----------------
Page 1 of 1 



( lt;] TETRA TECH EM INC MONITORING WELL COMPLETION RECORD 

--MONITORING WELL -
MONITORING WELL NO.: t>A2«6!L7W"""'03'-~~

PROJECT: GROUP--llnii!NVESTIGATION 

CTO: ~01~~£_~~~~~~~~~

SITE: "'IR"1L7~~~~~~~~~~

BOREHOLE NO.: --------

WELL PERMIT NO.: -------~ 
TOG TO BOTTOM OF WELL: 

!IIIIIB!IDRILLING INFORMATION!IIIIIB!I 
DRILLING BEGAN: 

DATE: 04/01/99 TIME: .c11"':Q""O'---
WELL INSTALlATION BEGAN: 

DATE: 04/01/99 TIME: .c11L.·5"'0'----
WELL INSTALLATION FINISHED: 

DATE: 04/01/99 TIME: ____ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: STEVE LEVEY 

LICENSE: ----------
DRILL RIG: CME 850 CALL TERRAIN) 

DRIWNG METHOD: 

0 HOLLOW STEM AUGER 

0 AIR ROTARY 

DOTHER: ---------
DIAMETER OF AUGERS: 

10: 41NCHES 00: 8.5 INCHES 

-SURFACE COMPLETION-

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

--·WELL CASING ______ _ 

0 SCHEDULE 40 PVC 

DOTHER: ~~~~~~~~~~ 
PRODUCT: BlANK CASING 

MFG. BY: TI~M~C~O,_ _________ ~ 

CASING DIAMETER: 

ID: 2 INCHES OD: -------

LENGTH OF CASING: ;,3.,;>.5LFgEET"-'---~~~ 

Blillll!li- WELL SCREEN ~~~-~~~q~~~L<l 
0 SCHEDULE 40 PVC 

D OTHER: ----~~--~~~~
PRODUCT: FLUSH~ THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

10: 2 INCHES OD: ---------

SLOT SIZE: ~o.~O.c1 -----------

LENGTH OF SCREEN: .!!10'-'F'"E"'ET"--------

B!iiB!il BOREHOLE BACKFILL 
AMOUNT CALCULATED: ~~~~~~

AMOUNT USED:-------------------
0 BENTONITE CHIPS, SIZE: ______ _ 

0 BENTONITE PELLETS, SIZE: ~~~---

0 SLURRY:---~~~~~~~~ 

0 FORMATION COLLAPSE: ------

DOTHER 
PRODUCT:--------------------~ 

MFG. BY:~~------------------
METHOD INSTALLED: 

0 POURED DTREMIE 

OOTHER: ---------------------

B!iiB!il SURVEY INFORMATION B!iiB!il 

TOG ELEVATION: -------'-~~~
GROUND SURFACE ELEVATION: -~~~ 

NORTHING: ~~~~~---------

EASTING: ---------~~ 

DATE SURVEYED: ----------------

SURVEY CO.: ------------~ 

~-~~~ ANNULAR SEAL --~~~ 
VUILU.,, CALCULATED: ------
AMOUNT USED: ONE 90 lB. BAG 

0 GROUT FORMULA (PERCENTAGES) 

PORTIANDCEMENT: ----~~~~
BENTONITE: -----------

WATER: ----------------------
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

!i1 POURED DTREMIE 

0 OTHER: -~--------~~~-

--·BENTONITE SEAL!llilll-1111 
VOLUME CALCULATED: ---~~~~
AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE: ----------

0 CHIPS. SIZE: ~M~E~D~IU,.,M,_ ______ _ 

DOTHER: ---------------------
PRODUCT: KWIK PLUG 

MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

0 POURED. DTREMIE 

DOTHER: ------------------~ 
AMOUNT. OF WATER USED: 4 GALLONS 

.Jill--~~~ FILTER PACK---
0 ?REPACKED FILTER 

VOLUME CALCULATED: ______ _ 

AMOUNT USED: 3.5 100 LB. BAGS 

0 SAND, SIZE: ttWl.<J./1'-'2'-------
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0POURED 0 TREMIE 

0 OTHER:~~~~--~~~-
WATER LEVEL: ~4.,;>.5LF~E~ETL_ __________ __ 

(BTOC AFTER WELL INSTALLATION) 

B!iiB!iiCENTRALIZERS USED? B!iiB!il 
DYES 0NO; 

CENTRALIZER DEPTHSo ----· ___ __ 

LEGEND 

BGS =BELOW GROUND SURFACE 
BTOC = BELOW TOP OF CASING 

N/A =NOT APPLICABLE 

NR = NOT RECORDED 

TOG= TOP OF CASING 



1b TETRA TECH EM INC LOG OF MONITORING WELL 
A267W04 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 14.5 teet SURF ACE ELEVATION: 11.28 feet (MSL) 

BORING STARTED: 3/26/99 COMPLETED: 3/26/99 DRILLING METHOD: HOLLOW-STEM AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: PC EXPLORATION 
~ 

-< 
> 

"' ~'" UJ ., .... 
~ ;c >Z 

~ >-
UJ "'~ 

':'f 
.... UJ (!) .... UJD > 0 0 GEOLOGIC DESCRIPTION UJ t-UJ 8 0 > ~ ~ 

!: Z« ~ " u. UJ u c: " ~ ~ ~UJ -< UJ !'o ~ I' "' I tu> 
"' 

~ "' "' .... >0 ~ "' UJ ~ "' ~ ~u "' " " 0 .... -< u 
UJ «UJ -< -< > ~ -< "' <n 
D D« ~ "' 0 "' "' (!) ::> 

-" 7 Aspha 1t ~ 

~-~·- SM SILTY GRAVELLY SAND: da~k brown (7.5YR 3/3); rr;oist; loos2; fine to coarse ,_.., 
ix'lllllll 0 sc 7 sand; 30% fine to coarse g;avel; 15% si:t /. WBOI2 •.·<· CLAYEY SAND WITH GRAVEL: yellowish brown (IOYR 5/6): mois~; soft :o meGium 

·'<·: Cense; fine to medium sand; 15% clay; 15% fine gravel .: .. ·, 
0 

WBOI3 7 Wet at 4.5 feel ~ 5- ~ ML 
CLAYEY SILT: very dark gray (2.5Y 3/1): ;noist soft to medium st:ff; 40% high 

IX 0 :-~ plasticity clay 
WBOI4 ---... 

~,'J 
:-~ Trace to 5% fine sand by 5.5 feet 

0 
-- CH SILTY CLAY: olive brown (2.5Y 4/3); moist; soft to medium stiff; high plasticity 

i .__,, IX -----
7 

clay; 20% silt WBOI5 -
5 to 10% f1ne to mediurr. s'1zed sand p·1eces at 8 feet 

10- 0 SILTSTONE: olive (5Y 4/4); moist; sof~ to moderate!y ha;d; closely lractured; 
-

WBOI6 highly weathered 

0 
Color change to very dark gray (5Y 3/1) by 9.5 feet; moderately weathered 

WBOI7 

0 

15- WBOI8 Total depth of bo(ng = 14.5 feet -
Grab ground•,-.:ater. sample WB020 was collected. 

-

20- -

25- -
-

30- -

-

-

35- -
Page I of I 



(.ftJ . 
~TETRA TECH EM INC 

MONITORING WELL COMPLETION RECORD 

-- MONITORING WELL --
MONITORING WELL NO.e ~A2~6~7W.....,0,_4 __ _ 

PROJECT: GROUP II/III INVESTIGATION 

CTO: ¥0~13~6~---------
SITE: BUILDING A-267 

BOREHOLE NO.: --------

WELL PERMIT NO.e -------
TOG TO BOTTOM OF WELL: 

llilllilBIDRILLING INFORMATIONIIilllilBI 
DRILLING BEGAN: 

DATE: 03/26/99 TIMEe 0,.7C'e52!,0c_ __ _ 

WELL INSTALLATION BEGAN: 

DATEe 03/26199 TIMEe ,o9oc:1!.<5c_ __ _ 

WELL INSTALLATION FINISHED: 

DATE: 03/26/99 TIMEe .r10"'e3,0c_ __ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: JOE EADES 

LICENSEe -,--,-,---------
DRILL RIG: MOBILE DRILL 8-80 

DRILLING METHOD: 

0 HOLLOW STEM AUGER 

DAIRROTARY 

0 OTHER --------
DIAMETER OF AUGERS: 

10: 41NCHES 00: 8.5 INCHES 

IE!! SURFACE COMPLETION IE!! 

0 FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

TOP OF CASING 
(FEET ABOVE GROUND 
SURFACE} 

lllli!lillllli!lillllli!lil WELLCASINGIIIII!Iillllli!lilllillli!-----
0 SCHEDULE 40 IPVC 

0 OTHER---------
PRODUCT: BlAN[{. CASING 

MFG. BY: ~TI~M~C~O'-------~--
CASING DIAMETERe 

IDe 21NCHES ODe _____ _ 

LENGTH OF CASING: ~3.~5LFE~E~T ____ _ 

--· WELL SCREEN lllli!lillllli!lillll!ll-----8-;f:::l 
0 SCHEDULE 40 PVC 

0 OTHERe ----------
PRODUCT: FLUSH~ THREADED SCREEN 

MFG. BY: CAMPBELL 

CASING DIAMETER: 

ID: 21NCHES ODe _____ _ 

SLOT SIZEe. 0"'·"-01c_ ________ _ 

LENGTH OF SCREEN: £10"-"'FE.,E'"T~----

lllllllllill1ll BOREHOLE BACKFILL 
AMOUNT CALCULATED: ------

AMOUNTUSEDe -------------------

0 BENTONITE CHIPS, SIZE: ------

0 BENTONITE PELLETS, SIZEe ____ _ 

0 SLURRYe -----------

0 FORMATION COLLAPSEe _____ _ 

0 OTHER----------

PRODUC~ ---------------------
MFG. BYe----------------------
METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER ----------

-SURVEY INFORMATION

TOG ELEVATIONe ---------
GROUND SURFACE ELEVATION: ___ _ 

NORTHINGe -----------
EASTINGe __________ _ 

DATE SURVEYED:----------------

SURVEYCO.e ----------

IJlllllllliiillllll! ANNULAR SEAL lllliiilllllliiilliiill 
VUI_UNicCALCULATEDe ------
AMOUNT USED: ONE 90 LB. BAG 

0 GROUT FORMULA (PERCENT AGES) 

PORTLAND CEMENT: ------

BENTONITEe ---------

WATERe ----------------------
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0 POURED DTREMIE 

0 OTHER ----------

lllli!lillllli!lill!l BENTONITE SEAL lllli!lillllli!lill!l 
VOLUME CALCULATEDe --~---
AMOUNT USED: 1/2 OF 50 LB. BAG 

0 PELLETS, SIZE ---------

0 CHIPS, SIZE: ,M.,E,DI"'U"'Mc_ _____ _ 

0 OTHER------------
PRODUCT: ~KW~IK~P~L~U~Gc_ __________ ___ 

MFG. BY: FEDERAL SUMMIT 

METHOD INS1ALLED: 

0POURED. DTREMIE 

OOTHERe ------------~------
AMOUNT OF WATER USED: 4 GALLONS 

...Jiillllliiilllllli!lill!l FILTER PACK lllli!lillllliiilllllliiill 

0 PREPACKED FILTER 

VOLUME CALCULATEDe ______ _ 

AMOUNT USED: 3.5 100 LB. BAGS 

0 SAND, SIZEe #2/""'-1"'2~------
PROOUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

0 POURED DTREMIE 

0 OTHER ----------
WATER LEVEL: ~4.~5LF~EE~Tc_ _____ _ 

(BTOC AFTER WELL INSTALLATION) 

CENTRALIZERS USED? lllllllllill1ll 
DYES 0NO: 

CENTRALIZER DEPTHSe -----~-

LEGEND 

BGS =BELOW GROUND SURFACE 
BTOC = BELOW TOP OF CASING 
N/A =NOT APPLICABLE 

NR = NOT RECORDED 
TOG = TOP OF CASING 
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TETRA TECH EM INC LOG OF MONITORING WELL 
A267W05 

0 

0 

0 

0 

0 

0 

UJ 
~ 

>
t- GEOLOGIC DESCRIPTION 

da:k yellowish brown moist; 
loose to medium dense; fine to coa~se sand; 25% fine to coarse gravel; 15% clay: 
5% silt 

SILTSTONE: olive brown .5Y ; moist; moderately hard; moderately 
weathered; highly fractured 

Wet at 5.25 feet 

SANDSTONE: dark grayish brown (2.5Y 4/2); wet; soft (loose- not C21.12nteC) 

Color change to olive brown (2.5Y 4/3) by 7.5 feet 

Less weathered bedrock b~1 13 feet 

Total depth of boring = 14.5 feet 

Grab groundwater sample WB029 was collected. 

~~~~~·--~--~~~~--~--~~~~----------------------------------~ Page I of I 



[·•tLETRATECH EM INC MONITORING WELL COMPLETION RECORD 

--MONITORING WELL --
MONITORING WELL NO.e "A2,6u_7W=o05,_ __ _ 

PROJECTe GROUP 11/111 INVESTIGATION 

CTOe ~01~$~----------
SITE: BUILDING A-267 

BOREHOLE NO.e --------

WELL PERMIT NO.e -------

TOG TO BOTTOM OF WELL: 

llllliiiiDRILLING INFORMATIONIII!Iilll 
DRILLING BEGAN: 

DATE: 03/26/99 TIME :u10.&e5:><0L_ __ _ 

WELL INSTALLATION BEGAN: 

DATE: 03/26/99 TIME: .c11J..<'4010L._ __ _ 

WELL INSTALLATION FINISHED: 

DATE: 03/26/99 TIME: ____ _ 

DRILLING CO.: PC EXPLORATION 

DRILLER: JOE EADES 

LICENSEe --:-:c---------
DRILL RIGe MOBILE DRILL B-80 

DRIUJNG METHOD: 

0 HOLLOW STEM AUGER 

OAIRROTARY 

0 OTHERe --------
DIAMETER OF AUGERS: 

10: 41NCHES Op: 8.5 INCHES 

-SURFACE COMPLETION

li'l FLUSH MOUNT 

0 ABOVE GROUND WITH BUMPER POST 

0 CONCRETE 0 ASPHALT 

ll!lllllll!llllliB WELL CASING ______ _ 

l'i1 SCHEDULE 40 PVC 

0 OTHERe --~------
PRODUCT: BLANK CASING 

MFG. BY: T~I~M~C~O'---------
CASING DIAMETER 

IDe 21NCHES ODe ------

LENGTH OF CASING: ~3.~5 uFE~ET"'-----

ll!lllllll!lllll• WELL SCREEN --111!-----P.;t:~F :::: 
0 SCHEDULE 40 PVC 

0 OTHERe -:-:--------
PRODUCT: FLUSH-THREADED PVC 

MFG. BY: CAMPBEU 

CASING DIAMETER: 

10: 21NCHES 00: ------

SLOT SIZE: ,O.,O.L1 =--------
LENGTH OF SCREENe .c10.,_FuE~ET,_ ____ _ 

- BOREHOLE BACKFILL 
AMOUNTCALCULATEDe ------

AMOUNTUSEDe -----------

0 BENTONITE CHIPS, SIZEe _____ _ 

0 BENTONITE PELLETS, SIZE ____ _ 

0 SLURRYe -----------

0 FORMATION COLLAPSE:-----

DOTHERe ---------------------

PRODUCTe ---------

MFG. BYe----------------------
METHOD INSTALLED: 

0 POURED 0 TREMIE 

0 OTHER ----------
'L~\ 

-SURVEY INFORMATION

TOC ELEVATIONe ---------
GROUND SURFACE ELEVATIONe ___ _ 

NORTHINGe __________ _ 

EASTINGe ----------

DATESURVEYEDe -----------------

SURVEYCO.e ----------

AMOUNT USED: ONE 90 LB. BAG 

0 GROUT FORMULA (PERCENTAGES) 

PORTLAND CEMENT: ------

BENTONITE: ---------

WATER ----------------------
0 PREPARED MIX 

PRODUCT: PREMIXED CONCRETE 

MFG. BY: DRY MIX PRODUCTS CO. 

METHOD INSTALLED: 

0POURED Cl TREMIE 

0 OTHERe ----------

--·BENTONITE SEALII!IIlll
VOLUME CALCULATEDe ----~-

AMOUNT USED:-------------------

0 PELLETS, SIZEe ---------

0 CHIPS, SIZEe .,M,.E,DI,U.,Mc_ _____ _ 

0 OTHERe -----------

PRODUC~ ~KW~IK~P~L~U~G'------------
MFG. BY: FEDERAL SUMMIT 

METHOD INSTALLED: 

li'l POURED 0 TREMIE 

0 OTHER---------
AMOUNT OF WATER USED: 4 GALLONS 

------·FILTER PACK---
0 PREPACKED FILTER 

VOLUME CALCULATEDe ------

AMOUNT USED: 3.25 100 LB. BAGS 

0 SAND, SIZEe tf2/~1«2~------
PRODUCT: MONTEREY SAND 

MFG. BY: RMC LONESTAR 

METHOD INSTALLED: 

li'IPOURED DTREMIE 

0 OTHER---------

WATER LEVEL: "'5.~5"-F,.EET....._ _____ _ 

(BTOC AFTER WELL INSTAlLATION} 

-CENTRALIZERS USED? -
DYES li'INO; 

CENTRALIZER DEPTHSe ______ _ 

LEGEND 

BGS =BELOW GROUND SURFACE 

BTOC = BELOW TOP OF CASING 

NIA =NOT APPUCABLE 

NR = NOT RECORDED 

TOG =TOP OF CASING 
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TETRA TECH EM INC DIRECT PUSH BORING LOG 
UST A 71M01 

0 

0 

GEOLOGIC DESCRIPTION 

SILT: black and brown: aamp: stiff to very stiff: trace fine to medium sand: no 

SILTY CLAY: dark grey: moist to damp; very- stiff: plastic 

SILTY CLAY; grey green: damp: hard to very stiff: trace gravel: trace sand 

CLAYEY SILT WITH COARSE SAND AND GRAVEL: light brown: 
weathered bedrock and siltstone 

SILT AND SILTSTONE: light brown: slightly moist: fragments are coarse sand to 
gravel-sized 

Dry as above 

SILT AND SILTSTONE; dry to slightly moist; hard 

Total depth of boring "'-16' 

No chemical samples collected. 

Page toft 



I 

I 
I 
I 

I 

g 
s 

I 
~ 

;! 

TETRA TECH EM INC DIRECT PUSH BORING LOG 
USTA71M02 

UJ 

~ .... 
g 
"' 

0 

GEOLOGIC OESCR!PT!ON 

· medium Clark brown; moist: medium dense: not plastic; no odor 

gray brown: very stiff plastic: no odor 

depth of boring = 1 . no odor 

No chemica/ samples collected. 

Installed well, screened at 3'-13' bgs. 

~~~~~--------------~ Page 1 of 1 



a; 

• 
j 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ., 

"' "' s 

I 
~ 
0 .., 
0 
a; .... 
"" .... 

I ,,> 

;:: 
w 
w 
!!, 
:1: .... .. 
w 
0 

TETRA TECH EM INC DIRECT PUSH BORING LOG 
USTA71M03 

0.1 

0.~ 

GEOLOGIC DESCRII'TION 

and graver: no odor 

. dark grey with brown streaks: moist: stiff: plastic: no odor 

No Chemica! samples collected. 

Installed wen. screened at 3'-!3' bgs. 

Page I of I 



TETRA TECH EM INC DIRECT PUSH BORING LOG 
USTA914M04 

w 
~ 
I- GEOLOGIC DESCRIPTION 

ROCKS: dark brown: moist: loose: trace of clay: no odor 

504 0.1 wet: soft: medium . no odor 
Total depth of boring = 12 teet 

Temporary installed well at 2'-12' bgs, screened. 

Page I of 1 



1b TETRA TECH EM INC LOG OF BORING 
A017HA001 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING STARTED: 5/19/98 COMPLETED: 5/19/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: R. CUSICK DRILLING COMPANY: 
~ 
<( 

> 

"' ~ w 
<( t-

~ > iS 
w "' ow t- C!l 
w w D D (D GEOLOGIC OESCR!PTION 
!: t- w~ D ~ 0 ~ (D 

iS "'~ H lL <( 
w"' w ~ 

' 
u ~ 

J: w >"' ~ -'= !j1 "' 
u 

t- <:; o<n ~ ~ ~ 
~ urn· "' "' 0 « 0 w "' W<; « > ~ "' D D "'~ (D 0 "' C!l "' :::.: Ml SIL i; dark brown (10YR 3/3); dry; stiff; low plasticity; trace very fine sand 

I HSOOI 
0 r:::::: 

r-.-~ 
'"'--

I HS002 
0 r:::::: 

Total depth of boring = L feet 
5-

Bofing backfilled with bentonite/cement grout. 

10-

15-

20-

25-

30-

-

35-
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1li TETRA TECH EM INC LOG OF BORING 
A017HA003 

PROJECT: Mare Island Group 111111 Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING STARTED: 5/19/98 COMPLETED: 5/19/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: R. CUSICK DRILLING COMPANY: 
~ 
<( 

> 
"' ~UJ 

<( .... 

;::: >z 
UJ "'~ .... (!) 

GEOLOGIC DESCRIPTION UJ UJDUJ 0 0 If> 

~ 
1-UJ~ 8 ~ 0 ~ If> 
Z«~ u. <( 
~w" ~ 8 UJ eo ' ~ 

:I: wE;~ ~ If> :I: u .... ~ "' ~ ~ 
~ i::uDJ ;:;: ;:;: 0 <( c: UJ «UJ..,; « > ~ "' 0 D<C~ If> 0 "' (!) If> 

-:::::. ML S!L TY WITH SAND; dark grayish brown (iOYR 4/2); dry; sliff; low plasticity; fine 

• HS005 

""'-.-~ 
sand; subangular 

----... 
""'-.-~ 

• HS006 

.;-~ Color changes to dark yeliow1sh brown (10YR 4/4); sand decreasing to 15%; grain 
--... size decreasing to very fine 

5-
Total d;:;pth of borinQ = 4 feet 

Boring backfilled with bentonite/cement grout. 

10-

15-

20-

25-

30-

35-
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-a. TETRA TECH EM INC LOG OF BORING 
A017HA004 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA teet 

BORING START ED: 5/19/98 COMPLETED: 5/19/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: R. CUSICK DRILLING COMPANY: 
~ 
<( 
> 

"' ~w 
<(f-

;::: >z 
w ao- f- "' GEOLOGIC DESCRIPTION w wow 0 0 "' !!-

f-W~ s ':< 0 ~ "' z«~ IL u <( 
-w" w ~ 

~ ~ 

:r: w5~ ~ ~ "' 'I' u 
f- ~ "' ~ ~ 
~ i::um " " 0 <( -w «W<C <( > ~ "' 0 

" ""'~ "' 0 m "' "' -- CH CLAY; dark brow~ (fOYR 3/3); moist; very stiff; high plast!city; trace gravel t:p to ---

• HS007 

-- 0.5 inch --------

~~: 
• HS008 

--- Color changes to very dark gray (10YR 3/1) at 3 feet 
--

To:ar depth of boring- 4 feet 
5- Borinr;; backfilled with ben~onite/cement grout. 

-

10-

-

15-

20-

25-

-
-

30-

-

-

35-
Page I of I 
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TETRA TECH EM INC LOG OF BORING 
A017HA005 

>--
8 

0 
i' 0 

w ~ lL 
~ ' ~ "' ~ " " " 0 

< > ~ 

"' 0 "' 

"' 0 "' ~ "' < 
~ 
u 

GEOLOGIC DESCRIPTION 

S!L TY SAND WITH CLAY; 
fine to coarse sand; 15% i ; 

SILTY CLAY; light olive brown 
(possiOiy weathered bedrock) 

Total depth of bori:~g = 4 

Boring backfilled with bentonite/cemen~ grout. 

, ist; loose to Medium dense; 
I 

~~~~~--~--~--L--l--~----~P;a:g~e~t~o7r7t ________________________________________ _j 
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TETRA TECH EM INC LOG OF BORING 
A080HA001 

0 

0 

<n 
<n 
5 
u 

GEOLOGIC DESCRIPTION · 

Poorly graded CLAYEY SAND; yellowish b~own 
dense; med·lum sand; 15% clay; 10% fi~e gravel 

moist; bose to l":ledium 

Well-graded CLAYEY 
dense; fine to coar 

olive gray (5Y 4/2); we~; medium 
sand; 5% silt 

Total depth of boring= 4 feet 

Boring backf!lled with bentonite/cement grout. 

"' ~~~~~--~~---L--~~----~--~~~------------------------------------__J 
Page I of I 
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TETRA TECH EM INC LOG OF BORING 
A080HA002 

,_ (!) 

8 
0 0 "' 'i' 0 ~ U) 

UJ 
~ LL 8 

., 
~ 

~ ~ 

~ "' :r: u 

GEOLOGIC DESCRIPTION 

~ " ~ 
>: >: 0 ., ., > ~ "' U) 0 m (!) 

0 ; moist to wet; soft; ~:gn plasticity; 40% silt; 

HS003 

0 
HS004 Total depth of boring = 4 feet 

Boring backfilled with bentonite/cement gro:Jt. 

L-~~~~---L--~ __ L__l __ J_ ____ ~P~a~g:e~t:o7r7t ________________________________________ _j 
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TETRA TECH EM INC 

(!) 
0 
~ "' "' <l 

~ 
u 

cEAN CLAY WITH GRAV=L; 
20% gravel up to C.S inch 

LOG OF BORING 
A080HA003 

GEOLOGIC DESCRIPTION 

moist; medium s:iff; lew plasti i, ; 

Boring backfilled with bentonite/cement grout. 

L-~~~~---L--~--L-_l __ j_ ____ ~P~a:g~e~l~o7t7t ________________________________________ _j 



1b TETRA TECH EM INC LOG OF BORING 
A187HA001 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA teet 

BORING STARTED: 6/5/98 COMPLETED: 6/5/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: J. BORREGO/G. THOMAS DRILLING COMPANY: 
~ 
<( 

> <c 
~w 
<t>-

;:: >Z <cH >- "' w wow 0 0 "' GEOLOGIC DESCRIPTION w 
!'-

>-W~ fl "' 0 ~ <n 
z«~ "- <( HW>: w ~ 

~ Sl ~ 

J: w>~ ~ ~ <n J: u 
>- ~8m ~ " ~ ~ 
~ " " 0 <( i3 w «W<t <( > ~ <c 
0 o<c~ <n 0 "' "' <n 

HSOOI ~ ML SiLT WITH CLAY AND SAND; ligh~ yellowish brown (2.5Y 6/4); moist to dry; 10% low 

--:-- plasticity clay; 10% very fine sand 
0 ""'--

HS002 ....... -
-- CH SILTY FAT CLAY l'dTH SAND; yellowish-brown (IOYR 5/4); moist; soft; h1Qh ----- plasticity; 30% silt; 15% sand 0 -----

/ HS003 Wet at 3.5 feet 
5- Total depth of boring- 4 feet 

Boring backfilled with bento<1it2/cement ~rout. 

10-

15-

20-

25-

30-

35-
Page I of I 
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11; TETRA TECH EM INC LOG OF BORING 
A187HA002 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 teet SURF ACE ELEVATION: NA feet 

BORING STARTED: 6/8/98 COMPLETED: 6/8/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ 
<( 
> 
"' ~w 

<(f-

t= >Z 
"'~ f- "' w wow 0 0 "' GEOLOGIC DESCRIPTION w f-W~ 0 "i' 0 ~ "' ~ Ze<~ ~ u. « 
:~~ w ~ 

~ 8 ~ 

I ~ ~ "' J: (J 

f- Z:Sm ~ " ~ 

'" ~ ::;: ::;: 0 <( 
w C<W<( <( > ~ "' 0 
0 ocr~ "' 0 "' "' "' 

HS004 ":::::.. ML CLAYEY SILT; brown (10YR 4/3); moist; soft; 45% clay 

....... ~ ...._ 
HS005 ....... ~ ...._ Wet at 2.5 feet 

~~=" CH SILTY FAT CLAY; dark greenish gray (10Y 3/1); moist; soft; high plasticity; 30% 

HS006 silt ~ 

5- Tota! depth of boring- 4 feet 

Borin~ backfilled with bentonite/cement grout 

10-

15-

20-

25-

30-

35-
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11: TETRA TECH EM INC LOG OF BORING 
A187HA003 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 teet SURFACE ELEVA T!ON: NA teet 

BORING STARTED: 6/6/98 COMPLETED: 8/8/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ .. 
> 

"' ~UJ 
<t>-

.>= >Z 
"'~ 1- "' UJ UJ 0 I.U 0 0 "' GEOLOGIC DESCRIPTION UJ 1-UJ~ 8 "' 0 ~ "' ~ zcr"- "- u .. 
~UJ" "-UJ ~ 

~ 'I: 
~ 

I UJ>"" ~ "' u 
1- >o"' "- " "- ~ 
"- ~um " " 0 .. 0 UJ "'"'"" .. > ~ "' 0 ocr~ "' 0 ID "' "' 

HS007 0 -:::::.: ML CLAYEY SILT; brown (10Y_R 4/3); moist; soft; 3C% c~ay 

0 r:::: 
HS008 

@-~~ CH SILiY FAT CLAY; brown (10YR 4/3); n:oist; soft; high plasticity; 30% silt 

I HS009 

f=:~c Moist to wet at 3 feel 

1 otal depth of borin~ = 4 feet 
5- Boring backfilled with bentonite/cement grout. 

10-
-
-

15-

-
-

-

20-
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25-1 
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-1 

30-
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11; TETRA TECH EM INC LOG OF BORING 
A187HA004 

PROJECT: Mare Is/and Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING STARTED: 6/8/98 COMPLETED: 6/8/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ 

"" > 

"' ~UJ 
-o:t-

"' >Z 
UJ "'~ t- (!) 

UJ wow D D "' GEOLOGIC DESCRIPTION 
t-UJ~ 8 ~ 0 ~ "' !: Ze<~ IL u "" ~w" ~ UJ ~ - 'I: ~ 

I w>"" ~ "' u 
t- >DU) ~ "' ~ 

'" ~ ~um " " D "" UJ C<UJ<: "" > ~ "' D 
Cl Cle<~ "' D m (!) "' 

; HSOIO 0 ~ ML CLAYEY SILT; bro~>~:~ (iOYR 4/3); mcist: soft; 30% clay 

r:::: 
HSOII 0 -- CH Sit_ TY rAT CLAY; brown (10Y!=1 4/3); moist; soL; high plasticity; 30% silt ---

• HS012 

-----
(10YR 3/2); increasing clay to 80% =~~ Color change to very dark grayish brown 

Wet at 3 feet / 
5- Total depth of boring= 4 feet 

- Boring backfilled with bentonite/cement g:-out. 

10-

-
-

15-

-

20-

25-
-

-
-

30-

-

~ 

35-1 
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1b TETRA TECH EM INC LOG OF BORING 
A187HA005 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING START ED: 6/8/98 COMPLETED: 6/8/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ 

"" > 

"' ~UJ .., .... 
;:: >Z 
UJ "'- >- "' UJ UJOUl 0 0 <n GEOLOGIC DESCRIPTION 

>-UJ~ 9 2 0 ~ <n g, Z«~ u. u "" -w" ~ 

w>"" UJ ~ ' '<' ~ 
:r ~ "' u 
>- >o"' ~ " ~ ~ 
~ -um " " 0 "" s UJ «W<t "" > ~ "' " ""'~ <n 0 m "' <n 

; HS013 0 
---... ML CLAYEY SILT; brown (10YR 4/3); moist: soft; 30% clay r:--

HS014 ~---~-

• HS015 

0 CH SILTY FAT CLAY; very dark gray·lsh brown (10YR 3/2}: moist; soft; high plasticity; ----- 20% silt ---
- --

Total depth of boring = 4 fee~ 
5-

Boring backfilled with bentonite/cement g~out. 
-

. 

10-

15-

20-

-

25-

-
30-

35-
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1t TETRA TECH EM INC LOG OF BORING 
A187HA006 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 teet SURF ACE ELEVATION: NA teet 

BORING STARTED: 6/9/98 COMPLETED: 6/9/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ 

"" > 
"' ~ w 

"" 1-
;:: ~ IS 

1- "' w ow w w 0 0 fn GEOLOGIC DESCRIPTION 
~ 

1- w~ a >' 0 ~ "' IS "'~ lL "" w"' w ~ 
~ 8 ~ 

" w >"" ~ ~ "' " u 
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--....- ML CLAYEY SlL T; dark greyish brown (10YR 4/2); r.1cist: soft; 4~% ciay 

~-
HS017 0 ~- CLAYEY SILT WITH SAND; light olive brown (2.5Y 5/4); moist; soft: 25% clay; 20% 

• HSOIS 
~-

fine sand; trace fine gravel 

Solvent oder at 3 feet (soil water interface); color change to very da.;k gray -- (N3/) at 3.25 feet; inc-easing gravel to 10% ~ 

5- 1 otal depth of boring = 4 fee·t 

Bo~ing backfilled with bentonite/cement grout. 
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.. TETRA TECH EM INC LOG OF BORING 
A187HA007 

~ROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURFACE ELEVATION: NA feet 

BORING STARTED: 6/9/98 COMPLETED: 6/9/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
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UJ UJCJUl 0 0 "' GEOLOGIC DESCRIPTION 
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~w" ~ Sl UJ eo ~ -' :r: WE;~ -' "' :r: u ,_ ~ "' ~ -' 
~ i:::;um " " 0 <( 8 UJ <CUJ<t <( > -' "' . Cl Cl<C-' "' 0 "' (!) "' i HS0\9 -~/./ SM SILTY SAND; dar/\ ye:lowish brown (iOYR 4/4); rr,oist; loose; fine to medium sand; 

- 0 ::::.:. ML 
20% siit: b% clay ~ 

- CLAYEY SILT WITH SAND; light olive brown (2.5Y 5/4): moist; soft; 25% clay; 20% 
HS020 :-~ fine sand 

-
• HS021 

""'-" 
0 Wet at 2.5 feet /"" ·•·•·· GC - C ... AYEY GRAVEL: olive (5Y 5/ 4); wet medium Cense; fine ~o coarse gravel; 20% I 5~ clay; 10% sand; 5% silt 

1 otal depth of boring - 4 feet 

Boring backfilled with bentonite/cemeilt grout. 
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I~ TETRA TECH EM INC 
LOG OF BORING 

A187HA008 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING STARTED: 6/9/98 COMPLETED: 6/9/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
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• HS022 
sc Poorly graded CLAYEY SAND WITH SIL I: olive brown (2.5Y 4/3); moist; loose; fine 

- sand; 35% clay; 1J% silt 5% fine gravel 

- HS023 Wet at 1 foot 

• HS024 

0 :::::: GC Well~graCed CLAYEY GRAVEL; olive (5Y 5/4): wet; rr.edium dense; fire to coarse 
grave!; 20% clay; 10% sand; 5% silt 

Total depth of boring - 4 feet 
5- Boring backfilled with bentonite/cement grout. 
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'i .. TETRA TECH EM INC LOG OF BORING 
A187HA009 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 138 BORING DEPTH: 4 feet SURF ACE ELEVATION: NA feet 

BORING STARTED: 8/9/98 COMPLETED: 8/9/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
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• HS025 0 ··/: sc CLAYEY SAND WITH SILT; olive brown (2.5Y 4/3); moist; loose: 30% clay; 10% silt; 
- 5% fine grav2l 

- HS026 :·:·:· GC Wet at 1 foot / 
·•···· Poorly graded CLAYEY G~A VEL; olive (5Y 5/4): wet; medium dense; fine to coarse 

I HS027 

0 ··•··· :::::: g;avel; 20% c:ay; 10% sand; 5% silt 

T otai depth of boring - 4 teet 
5- Boring backfilled with bentonite/cement g;ot.:L 
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1b TETRA TECH EM INC LOG OF BORING 
A248HA001 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 BORING DEPTH: 4 teet SURFACE ELEVATION: NA teet 

BORING START ED: 6/5/98 COMPLETED: 6/5/98 DRILLING METHOD: HAND AUGER 

LOGGED BY: GARY THOMAS DRILLING COMPANY: 
~ 
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}/ SM SILTY SAND WITH CLAY AND GRAVEL; dark yellowish brown; moist; loose to 

// 
medium dense; fine to coarse sand; 20% sil7.; 10% fine gravel; 10% clay 

HS001 // 
::::: ML CLAYEY SILT WITH SAND; dark yellowish brown (10YR 4/4); moist soft to medium 
_.__;~ stiff; 20% sand; 15% clay 

HS002 Total depth of boring - 4 feet 
5- Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB001 
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GEOLOGIC DESCRIPTION 

Poorly grad_ed SAND WITH GRAVEL: br01:m (7.5YR 413;; dry; meCium dense io 
dense; r.1ed1'-'1:1 to coarse sar.d; 28% fne to med1urr, suba:~gu:ar grave: 

Sic TY C~AY, d . b I I . arK rown 7.5YR 3/3; slightly mots:; med:u11 stiff; low plast:ci:\_'; 
20% si!t 

Totai depth of boring = 15 feet 

Boring bad filled w!th be:~~o'lite/cement Q!"OUl. 

~--~~~----~--~~--~--L---~P~a;,g~e~l~offtf ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB002 

0 
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GEOLOGIC DESCRIPTION 

Poorly graded SANQY GRAVEL WITh SILT; browr. 10YR 5/3); dry; rr,edium dense; 
fine gravel; 35% sand; 10% silt 

SILTY CLA.Y; brown (10YR 4/3); moist soft to medit..:m stiff; high piasticity; 40% 
silt; trace rootlets 

Trace sand-size nodules by 5 feet 

Total de;Jth of boring= 7 feet 

Boring backfilled with bentonite/cement grcut. 

~~~--~--~~~--~~~~------------------------_J Page I of I 



8 3 
0 
N 

' ~ ,_ 
0 

8 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB003 

GEOLOGIC DESCRIPTION 

r.wist soft ~o mediu;n stiff; h:gh plasticity; 40% 

0 

GPOIO 

0 
Trace fine gravel by 3 feel 

GPO II 
i race fine gravel and sand-siz~ nodu:es by 4.5 feet 

GP012 
0 5 to 10% fine grave.! by 6 feet 

Total depth of boring== 7 feet 

Bwing backfilled with ber.tonite/cerr.ent grout. 
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Co ~~~~~----~----LL __ j_ __ L_ ___ PP.a:g~e~l~ort~l----------------------------------------__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB004 

GP015 

GP016 

0 

0 

0 

GEOLOGIC DESCRIPTION 

SILTY CLAY; brown 
silt; trace rootlets 

) moist; soft tc medium stiff; high p!asticity; 40% 

Trace coarse sand-size nodules by 3 feet 

Color cha;~ges to strong brown (7.5YR L/6) by 5.5 feet; trace rootlets and 
sand-size nodules 

Total dept:, of boring = 8 feet 

Boring backf]lled with bentonite/cement grou:. 

Page I of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB005 
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GEOLOGIC DESCRIPTION 

~ ~ 

" " "" "" > "' (f) 0 (!) 

GPOI7 
0 

dry; mediur.1 dense; Well-graded SANDY GRAVEL \~ITH S!L T; brown 
35% sand; 10% silt 

; moist: soft; ~ig:1 plas~icity; 40% silt 
0 

GPOIB 

Total depth of boring= 5 

Boring bact;tilled with bentonite/cement grout. 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB006 

GP019 

GEOLOGIC DESCRIPTION 

(10YR 5/3); dry; m9ciium dense; 35% sand; 10% 

CLA.YSTPN.E; olive _brown (2.5Y 4/3); moisi; moderato;:;ly hard; closely fractured· 
fnaole; n1gnly weathe~ed ' 

-;-ofal depih of bori;~g = 5 feet 

Boring backfilled wit:-, bentonite/cement grout. 

Page I of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB007 
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GEOLOGIC DESCRIPTION 

"' 

GP021 
RAVEL WITH SILT A\JD SAND: dry; loose; fir:e gravel: 10% silt: 15% 

SILTY CLAY; olive brown .5Y 4/3); moist; scft; nigh plasticity; 35% silt 

Total depth of boring = 5 feet 

Boring backfilled with bentonite/c:e;ne:~t grcut. 

"' "' " ~~~~~----L----J_L __ l__J ____ ~P;a~g~e~l~o77tr ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB008 
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GEOLOGIC DESCRIPTION 

SILTY GRAVEL \f-IlTH SAI\0; dark ye:lowish bro~n R 4/4); dry; loose; fine to 
coarse gravel; 15% si!t: 15% sand 

CLAYEY SILT WITH SAND; ve·y dark grayish brown (10YR 3/2); moist mec:um 
stiff: 20% clay; 15% sand 

CLAYEY SILT; very dark grayis;, brown (2.5Y 3/2); moist; med'um s:iff; 35% clay; 
trace very coarse sand size nodules ar.d rootlets 

Total deptr, of boring= 5 feet 

Bo~ing backfilled with benton;te/ce:ne:~~ grout 

~~~--~-L~~--~~~----------------------~ 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB009 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 14.91 teet (MSL) 

BORING STARTED: 10/2/98 COMPLETED: 10/2/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 5 teet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 
> a: 

~"' w <( .... 

>= >z ~ 

~ >-
w a:~ w w "' .... wo D GEOLOGIC DESCRIPTION w .-w ~ 8 "' 

> ~ ~ 
!;,. za: ~ w 0 ~w " w ~ ~ u 
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.... >D ~ w ~ if) 
~ ~u <Il " " .... <( u w a:w <( <( > <( a: if) 
0 oa: ~ if) D ~ "' :::> 

-.,... ML CLAYEY SILT; dark yellowish brown (10YR 3/4); moist; :-nedium stiff: 35% cray, rn GP025 ~ t:ace rootlets 

----~ 

I~ GP026 
:::~ Medium stiff to stiff by 3 feet: color change to da~k grayish bro....:n (2.5Y 4/2): 

;:-~ trace rootlets and dar~ nodules (medium send size) 

5-
...._ 

Total depth of boring- 5 feet 

Boring backfilled with benton:te/cement grout. 
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Tetra Tech EM Inc. 

Logged By: ERJK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A017GB010 
Drilling Method: GEOPROBE 

Project: Ml-lA-F1 Boring Started: 08/05/03 
Project No: 0104 Completed: 08/05/03 
Location: Building A017 Boring Depth (feet bgs): 16.00 
Ground Surface Elevation (feet msl): 12.34 Boring Diameter (inches): 2.00 

DESCRJPTION 

Aggregate 

CLAY: black (5Y2.5/1); sligh~y moist to mcist; stiff; high plasticity, shell fragments 
(up to one quarter inch) 

SILlY CLAY: pale yellow (SY 7{4); dry to slightly moist; very sltff; low plasticty 

FAT CLAY: very dark gray (SY 311); moist; medium stiff; high plasticity 

Color manges to very dark gray (1 for GLEY N3!) at 1 0 feet; becomes very mojst to 

""' 

Color changes to darK olive gray (SY 312) at 14 feet 

T ota1 deptll of boring 

COMMENTS 

Boring backfilled V!lith 
bentonite/cement groul 

Page 1 of 1 



Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A017GB011 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/04/03 
Project No: 0104 Completed: 08/04/03 

Location: Building A017 Boring Depth (feet bgs): 4.00 
Ground Surface Elevation (feet msl): 13.91 Boring Diameter (inches): 2.00 

DESCRIPTION ODMMENTS 

Boring backfilled v.i!h -

' / 
bentonite/cement grout 

~ 
'\_ CLA Yc oU; );='"' ; -~< / -

-
CLAYEY SILT WITH SI>.ND: olive yellow to pale olive (5Y 6/4 to 616); sflghtly moist to 
moist; stiff. -

\ I -
:=4feet -

-

-

-
-
-

-
-
-
-

-
-
-

-

-
-
-

~ 

-:: 
-
-
-

-
-
-
-

-:: 
-

-
-
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A017GB012 
Drilling Method: GEOPROBE 
Boring Started: 08/04/03 
Completed: 08/04/03 

Project: MI-IA...f1 
Project No: 0104 
Location: Building A017 
Ground Surface Elevation (feet msl): 12.14 

Boring Depth (feet bgs): 23.00 
Boring Diameter (inches): 2.00 

DESCRIPllON 

, moderate to 

CLAY WITH SILT: greenish black (1 for Gley 5GY2.5!1); motst; stiff; high plastidty 

Becomes grayish bi"OI'ffl (2.5Y 5/2) a! 13 feet 

CLAYEY S!L T WITH SAND: r~ght yellowish brown; moist; low plastictty; angular to 
subangular{up to 025 inch) (weathered bedrock) 

No groundwater observed in boring. 

Total depth of boring = 23 feet 

COMMENTS 

Boring backlilied with 
bentonHe/cernent grout. 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A071GB001 
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GEOLOGIC DESCRIPTION 

Concrete 

Base rock 

Poorly g~aded SILTY WIIH GRAVEL; olive (5YR 4/4); moist; dense; 20% silt: 
15% medium to coarse gravel 

SILTY CLAY; dark b~own ( .5Y::1 3/2); :~wist; medium stiff; low pl3sticity; 15% si:t 

SILTY CLAY WIT~ GRAVC:L; strcng brown (7.5YR 5/6); slightly moist; stiff; low 
plasticity; poorly graded, a;~gular, fine ~o medium chert-based g~ave: 

Poorly graded SILTY GRAVEL; oiive wet; dense; angular, medium 
io coarse chert-based gravel; friable; 

Total depth of boring "' 15 feet 

Grab groundwater sample GP008 was collected. 

Boring backfil:ed with bertonite/cement grout. 

~~~~._--~----~._~--~--~P-ag-e~l-o~t~t--------------------------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A071GB002 
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.Asphalt 

Base ~ock 

Poorly graded SA ! 

:nedium to coarse 

GEOLOGIC DESCRIPTION 

oHe (5YR 4/t;); dry; medium dense; rou~ded, 
1 edium to coarse sand 

slightly moist: stiff; low piasticity; 15% silt 

Poorly graded SE_ TY GRAVEL; olive (5YR 4/4); slightly moist; heavily weathered, 
angJiar, rr:edium to coarse chert-based gravel; 15% low p;asticity 

Mottled very brown ('OYR 8/4) at 6.5-7 feet 

Total depth of boring = 15 feet 

Grab groL:ndwater sample G?009 was ccl:ected. 

Bor:ng backfilled with bentoni~e/cerr.en~ grout. 

"' "' ;::: 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A071GB003 

0 

0 

GP011 

0 

0 

GP013 

Asphalt 

Concrete 

depth of boring = 12 feet 

GEOLOGIC DESCRIPTION 

Boring backfilled with bentonite/cement grout. 

~~~~~----~----~--j_ __ L_ ___ PP.a;,g~e~l~o7tlt ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A071GB004 
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GEOLOGIC DESCRIPTION 

Sll TY CLAY WITH GRAVEL; oiive brown 
high plasticity; 20% si!t: 15% fine gravel; 

grayish b;own ( 
silt 

moist soft :o medium stiff; 

SILTY CLAY W~TH SAND; brown (10YR 4/3); moist; soft to mediur.1 stiff; high 
plastici~y; 30% silt 15% sand 

SILTY c;_AY; dark grayish brotm (2.5Y 4/2); noist; so;t to medium stiff; hiS!-": 
p'asticity; 30% silt; trace sand anC gravel 

Color cl-'anges to olive brown (2.5Y 4/3) by 6 feet (possib:e ~tteathered bedrock) 

CLAYSTONE; da·k gr~en!sh gray (5G 4/1); mois~; moderately herC; closely 
fractl.:red; friable 

Some mottling jy 10.5 feet wet zones in rr.ore fractured intervals 

Total depth of boring = 12 feet 

Boring backfilled with bentonite/cement grout. 

~~~~--~--~~~~----------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A071GB005 
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GEOLOGIC DESCRIPTION 

WITH SILT. brown (7.5YR 5/4); dry to moist; mediuM 

SILTY CLAY; very dark sray 5Y 3/2); moist: soft to mediurr stiff; high plasticity; 
40% silt; 5% fi:~e to coarse sand 

Trace organics by 3 feet 

Trace very coarse, sand-size nodules ~y 4 feet 

Co:or changes to olive (5Y 4/3) by 6 feei; trace fine gravel anC: noduies 

CLAYSTONE; o!ive (5Y 5/4); moist moderately hard; close~y fractured; friable, 
highly weathered 

Color changes to ve~y dark gray (5Y 3/1) at ~1 feet; moderately weathered 

Total depth of boring= 12 feet 

Boring backfilled with bentonite/cement grou~. 

~~~--~--~~--~--------------------------------_J 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A071GB006 
Drilling Method: GEOPROBE 

Project: MI-1A-F1 Boring Started: 08/04/03 
Project No: 0104 Completed: 08/04/03 
Location: Building A071 Boring Depth (feet bgs): 14.00 
Ground Surface Elevation (feet msl): 13.95 Boring Diameter (inches): 2.00 

w 
"-
~ 
...J DESCRJPTlON ODMMENTS 
0 
U) 

U) 
() 
U) 
:::> 

MOSM Boring backfllled with -
SILTY SAND TO SANDY SILT WITH CLAY: light yellowish bfO\II/!1 (1 OYR 6/4); dry to 

bentonije/cement grout 
-

sf~ghtly moist; soft to medium dense; fine grained sand 

-
-

-

-
-

-

Becomes moist at 7 feet -
Becomes wet at 8 feet -

-

-
-
-
-

Total depth of boring -14 feet 

-

-
-
-

-

-

-

-

-

-

-
-

-

-
-
-

-
-

-

-
-
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 

-' 

,:- ~~ 
w o::-
w w>- Q ~ ~ 

>--0:: 
~~ w c.. 

I -' e, ,__ wo c.. 
c.. ;::o ::;; 

~ w o::w ;7j 0 00:: 

0 -
1 

2 42 

3 

·- -

5 

,- 42 /JD71GP023 
0 

7 

s- -

9 

"' 10 I>D71GP024 
0 

11 -
12 24 I\071GP025 

0 
13 -

14 

15 

16-

17-

16-

19 

2D 

21 

22 

,-
,.-
25-

2£-

,-
28-

,-
30-

31-

,-
33-

34-

35-

Cl -' w 0 
(lj -' 

0 -' 
0:: 5: 
w c.. ,__ <( 

;1i 0:: 
Cl 

Log of Direct-Push Boring: A071GB007 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/04/03 
Project No: 0104 Completed: 08/04/03 
Location: Building A071 Boring Depth (feet bgs): 13.00 
Ground Surface Elevation (feet msl): 14.48 Boring Diameter (inches): 2.00 

w 
c.. 
~ 
-' DESCRIPTION COMME~ 0 
"' "' 0 

"' :::> 

Ground Surface 
AC Boring backfilled with -
BR 1""-ASPIW..T / t>entontie/cement grout 

-

BASEROCK -
-MUDSTONE: olive gray (SY 512); highly weathered; very closely fractured; friable 

-
-
-
-
-

Becomes slightly moist to mo!st at 8 feet -
-
-

-

-1"'- No groundwater observed in boring. / 
Total depth of boring -13feet -

-
-
-

-
-
-

-
-
-
-

-
-
-

-

-

-

-
-

-
-

-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB001 

w 
~ ,_ 
t- GEOLOGIC DESCRIPTION 

8 " w ~ 

~ ~ 
~ 

"' " <( > 
"' 0 

0 

CLAY: dark gray .ti/1); moist; stiff; ~igh plasticity; 2-5% silt 

0 

0 

0 
Total depth of boring = 10 feet 

Boring backfilled with bento'lite/cement grout. 

"' ~ ...... 3~~~--~~L_~~,-----------------__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB002 

0 

0 

0 

GEOLOGIC OESCRIPTION 

Poo~IY_ grad~d GRA~EL WITH SAND; light clive brown (2.5YR 5/6), dry; :11ediurn 
dense, angu1ar, r.12d1um to coarse gravel; 20% ~ine to mediurr, sand; 5% silt and c~ay 

CLAY; da:-k gray (!OYR 4/1); moist; stiff; high plasticity; 2-5% silt 

Total depth of boring = 10 feet 

Boring backfilled with bentonite/cement grout. 

~ L-~~~~----~----Ll __ j_ __ L_ ___ poa:g:e~t:o7t~t----------------------------------------__j 
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TETRA TECH EM INC. 

GPOII 0 

0 

0 

GP012 

0 
GP013 -;-otal depth of boring = W feet 

LOG OF DIRECT -PUSH BORING 
A075GB003 

GEOLOGIC DESCRIPTION 

; dry; medium 

35% 

35% si:t 

Boring back~illed with bentonite/cemer.t grout. 

"' "' "' ~ L-~~~~----~----LL __ j_ __ L_ ___ PPa;,g~e~l~o;tlt----------------~----------------------__j 
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TETRA TECH EM INC. 

0 

0 

0 

Wet silt I 

Total depth of boring = 7 feet 

LOG OF DIRECT -PUSH BORING 
A075GB004 

GEOLOGIC DESCRIPTION 

wet; medium dense; 

30% silt 

at 5.5 feet 

Boring backfilled with bentonite/cement grout. 

"' "' ~ ~L-~~~~----~--~LL __ j_ __ L_ ___ P~a~g~e~l~o7t1t ________________________________________ __j 
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TETRA TECH EM INC. 

\;ell-graded 
fine to coar 

LOG OF DIRECT -PUSH BORING 
A075GB005 

GEOLOGIC DESCRIPTION 

; dark greenish grey (10Y 4/1); ~vet medium dense; 
; 5 to 10% s:lt 

yellow•s~ !Jrcwn (10Y?: 5/6); moist; loose; fine sand; 

CLAY; very dark gray (N2.5/); moist medium stiff; :o% ciay; trace 

; moist soft; high plasticity; 4C% si!t 

Wet at 5 feet; occasional thin silt zones from 5 to 6.75 feet 

Trace organics from 6 to 6.75 feet 

Total depth of boring = 7 feet 

Boring backfilled with benton:te/cement grout. 

~~~~--~--~~--~~--~~------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB006 

w 
~ 

>-
>- GEOLOGIC DESCRIPTION s ~ >' 0 w ~ 

~ eo "' ~ 

" " <( > 
"' 0 

olive gray ( ; moist; sofi; 20% sa.r.d; 15% clay 

SILTY CLAY; dark greenish gray (10Y 3/1); moist; soft; ~:gh plasticity; 40% s:li 

Wet ai: 5.5 feet 

Decreasing silt to 20 to 30% by 6.5 feet 

10 to 20% plant material ar:d rootlets from 7.5 to 9 feet 

Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB007 

GEOLOGIC DESCRIPTION 

CLAYEY SILT WITH SAN8; olive gray (5Y 4/2); moist: soft; 20% sanG; 15% clay 

SILTY CLAY; dark greenish gray (lOY 4/1); r.1oist; soft; high plasticity; 45% silt 

Decreasing silt to 20 to 3C% by 5 feet 

50 to 60% plant material and rootiets from 8 to 8.5 feet 

10 to 20% plant material ar.d rootlets from 8.5 to 9 feet 

Total depth of boring = 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB008 
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GEOLOGIC DESCRIPTION 

We!l-graded SANDY GRAVEL; dark yellowish ; mois:; medium 
dense; tine to coarse gravel; 20% fine to coarse s 

S~L TY CLAY; daFk greenish gray ; moist; soft; high plasticity; 30% s:lt; 
trace to 5% fine gravel and wood 

Color changes to dark greenish gray (10Y 3/1); some C::ark rrottling at 2.25 feet 

Wet zone at aporoximately 3.5 teet 

25 to 30% plant material by 8 feet 

5 to 10% plant material and rootlets from 9 to 9.75 feet 

Tota: depth of boring = 1C feet 

Boring backfilied with bentonite/cement grout. 

~~~--~--~~~L-~--~~------------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB009 
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GEOLOGIC DESCRIPTION 

yellowish brown (10YR 5/6): moist: loose; 15% silt; 15% 

olive gray (5Y 4/2), moist; soft; 20% very fine sand; 

SILTY CLAY; dark g~eenish gray (10Y 3/i); moisi:; soft; high plasticity; 30% silt; 5% 
organics 

Wet at approximately 7.25 fe2t 

Total depth of boring= 10 feet 

Boring backfilled with bentonii:e/cement grou~. 

~-~~W---~-W~~--~~~----------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB010 
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GEOLOGIC DESCRIPTION 

S.ANDY GRAVEL WITH SILT; b;own (7.5YR 4/3); rr.o;st to Cry; ioose; 
fi sand; 10% silt 

SILTY CLAY \~ITH SAND; olive brown (2.5Y 4/3); mo'st; soft; high plasticity; 3C% 
silt; 15% sand; 5% fine sravel 

CLAYEY SILT; dark g~eenish gray 
inte;vals 

SILTY CLAY; dark greenish gray 

; moist soft 25% clay; ~ew mostly silt 

1 r.10ist; soft; high plasticity; 35% silt 

Some very dark gray (NJ/ ) mottling by 7 feet 

Total depth of boring "' 8 eet 

Boring backfilled with bentonite/cement grout. 

fil 3 
>-~~~--~--~~~--~~~~------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB011 
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GEOLOGIC DESCRIPTION 

Well-graded SANDY GRAVEL \1-iiTH SLT; brown ; mo;st to d;y; loose; 
fine to coarse gravel; 25% sand; 10% silt 

CLAYEY SILT WITH SAND; very dark gr moist; soft; 25% clay; ;5% fine 
sand; mottled dark greenisl: gray (5GY 4 

CLAYEY SILT; dark greenish gray (10Y 4/1); moist; soft; 20% clay; few thin zones 
that are 100% silt 

0.3-ir.ch-thick silt laye; at 4 feet 

Increas:ng clay to 40% by 4.5 feet; 60% silt 

Boring backfilled with bentonite/cement grout. 

soft; high plasticity; 3C% siit; 

~~~~--~--~~~L-~--~~------------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB012 

GEOLOGIC DESCRIPTION 

Well-graded GRAVEL WITH SILT; yellowish brown 
coarse gravel: 10% silt; 10% sand 

dry; loose: fine to 

SlL TY CLAY; dark greenish gray (10Y 4/1); r.10ist; soft; high plasticity; 45% silt 

Few wet zo:-1es by 5.5 feet 

30% plant ;naterial from 7.25 to 7.5 feet 

i eta I depth of boring "" 8 feet 

Boring backfilled with bentonite/ceme.'lt grout. 

"' (!) 
~ 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VlRONEX 
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Log of Direct-Push Boring: A075GB013 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/04103 
Project No: 0104 Completed: 08104/03 

Location: Building A075 Boring Depth {feet bgs): 8.00 
Ground Surface Elevation {feet msl): 9.98 Boring Diameter (inches): 2.00 

DESC~PllON 

SILTY CLAY: grayish brown (1 OYR 512); dry; low plasticity; soft to medium stiff; (fill) 

SANDY CLAY WITH SILT: dark greenish gray (1 for GLEY SGY 4!1 ); moist; 
moderate plasticity; soft to medium stiff; fine grained sand 

CLAY WITH SILT: darK greenish gray (1 for GLEY SGY 411) 

Becomes very moist at 6.5 feel 

Total depth of boring= 8 feet 

COMMENTS 

Boring backfilled with 
bentonrte/csment grout. 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A075GB014 
Drilling Method: GEOPROBE 

Project: Ml-IA-F1 Boring Started: 08/05/03 
Project No: 0104 Completed: 08/05/03 

Location: Building A075 Boring Depth (feet bgs): 12.00 
Ground Surface Elevation (feet mst): 8.56 Boring Diameter (inches): 2.00 

DESCRJPTlON 

CLAYEY Sll T WITH GRAVEL: olive yellow (SY 616); dry; loose to soft; low plasticity; 
gravel subangular (up to 025 inch); becomes moist at 225 feet 

SILlY CLAY: dark bluish gray (2 for Gley 5PB 4/1 ); moist; medium stiff; moderate 
plastictty; petroleum odor 

CLAY WITH SILT: dark greenish gray (1 for Gley 10GY 411); moist to very moist; 
medium sUff; moderate to higll plastidty 

Sandy zone from 6 to 7.5 feet, wet, shell fragments and rootlets present 

12feet 

CCMMENTS 

Boring backfilled with 
ben!ollite/cement grout 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB015 

0 

0 

0 

0 

GEOLOGIC OESCRIPTION 

SILTY CLAY WITH SAND: light yellowish brown 
r.wist; soft to medium stiff, low plasticity 

ained sand lens from 4.75 to 5 feet 

with Qray mottl!ng; 

CLAY WITH SILT: dark greenish grav (1 for Gley 10GY Lijl)· r.1cist: medium stiff to 
soft; moderate to high p!ast1c1ty ' · ' 

No undwater observed in 

Total depth of boring= 10 feet 

Boring backfilled with bentoni:e/cement grou~. 

L-~~~-L ____ j_ ____ Ll __ J_ __ _L __ -pPa~g~e:ft~o~t~l----------------------------------------__j 



1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB016 

PROJECT: MI-IA-FI LOCATION: Building A075 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 8.71 feet (MSL) 

BORING STARTED: 8/5/03 COMPLETED: 8/5/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 10 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ .., 
> 
"' ~w w ..,,_ 

;= >Z ~ 

~ >-w "'~ w w (!) 1-wo 0 GEOLOGIC DESCRIPTION w t-W ~ 8 ~ 
> ~ ~ 

!S Z« ~ w c: 
~w " w ~ ~ 8 

:>: w> ;:\ ~ ~ "' :>: en 
1- >0 ~ w ~ en 
~ ~u "' " " 1- .., (.) 
w «w .., .., > .., 

"' en 0 0« ~ en 0 "' (!) => 
/ CL SILTY CLAY WI I rl GRAVEL: light olive brown; dry; soft to medium stiff; low 

- /// plasticity; becomes slightly rr1oist at 1 foot / 

-
/// 

/ 

GP063 0 /// 
/ 
/// 

/ 
Brick fragments at 3.75 feet /// 

GP064 0 / 

5- /// 
/ CLAY WITH GRAVEL AND SAND: dar:.; greellis;-, gray (1 fer Gley 10Y 4/1); moist; /// 
/ stiff; moderate plasticity; sravel (up tc 0.25 inch) and sand (coarse to medium 

GP065 0 /// grained) / 
/// 

/ 
/// 

GP066 0 / 
/// 

/ 

10-1- /// 1\:o groundwater observed in borinG;. 
Total depth of boring = 10 feet 

Boring backfilled with ben~on:te/cement grout 

15-

20-

25-

30-

-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB017 
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GEOLOGIC DESCRIPTION 

CL_A.YEY SILT WITH GRAVEL: olive yellow 
plaslic:ty; gravel (up io 0.25 inch); subangu!ar 

Becomes moist at 2.25 feet 

SILTY CLAY: dark bluish gray 
plasticity; petroleum odor 

fo~ Gley 2.5PB 

Becomes oiive brown (2.5Y 4/3) at t;.25 feet 

dry; loose to soft; low 

moist; meC::ium stiff; moderate 

CLAY WITH SILT: dark greenish gray (1 for Giey 10GY ; rr.oist to very moisi:; 
medium stiff; moderate to h:gh plasticity 

Sand lens ~rom 7.75 to 8 feet, blac~. wet: loose: fine grained 

Total depth of boring= 10 feet 

Boring backfil:ed with bentonite/cement grout. 

~~~---L---U~--~----------------------------~--~ 
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T,etra Tech EM Inc. 

Logged By: ERJKAPPEL 
Drilling Company: VlRONEX 

g ~ 
w o._ 
-' e, 
o._ 
::; ::; 

C'Ji 
> 
0 

0 

w 
o._ 

~ 
-' 
0 en 
en 
tl en 
:::J 

Log of Direct-Push Boring: A075GB018 
Drilling Method: GEOPROBE 

Project: Ml~lA-F1 Boring Started: 08/04/03 
Project No: 0104 Completed: 08/04/03 
Location: Building A075 Boring Depth (feet bgs): 8.00 
Ground Surface Elevation (feet msl): 9.38 Boring Diameter (inches): 2.00 

DESCRIPTION 

S!L TY CLAY: yeDowish b!UIM1 (1 OYR 3/8) with gray layers; dry to rroist; soft to medium 

-~ 

CLAY WITH SILT: dark greenish gay (1 for GLEY 1 OY 311 ); moist to very moist; 
moderate to high plasticity; mecfrum stiff 

Total deplil of boring"' 8 feel 

COMMENTS 

Boring backfilled with 
bentonite/cement grout. 
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1ti TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A076GB001 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA feet (MSL) 

BORING STARTED: 5/27/98 COMPLETED: 5/27/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.25 inches DRILLING COMPANY: PRECISION SAMPLING 
~ « . 
> 
"' ~ w w « >-

~ 

~ 1:: i'i ~ 

"' 
>-

w cow w >-
w w > 0 GEOLOGIC DESCRIPTION 

>- w~ 8 ~ ~ ~ 

!!- i'i "'~ 
w 8 w"' ~ ~ 8 

>"" w ~ "' :r: w ~ "' :r: 
>- ;:; o"' ~ w ~ "' ~ U<IJ "' "' >- « u w "' W<t « > « "' "' " " "'~ "' 0 "' "' => 

ssoos )/ SM S1L TY SAND; yellowish brown (10YR 5/6): moist; loose; fir.e to medium sand; 15% 

~ 0 // 
silt 5% fine gravel 

.__- ML CL_A YEY SILT; l:ght olive brown (2.5Y 5/6); moist; medium stiff; 15% clay; ~% fine to 

r:-- coarse gravel 

r:--
5- 0 -- CH SILTY CLAY; very dark gray (2.5Y 3/1); moist: soft; higr plasticity; 40% silt; trace ----- rootlets; some mott!ing ------------------

0 
--

Color cha;~ges to dark green;sh gray \tOY 3/1) by 7 feet; some dark mottling and ---
1'0::=-~c organtcs 

ML CLAYEY SIL I; dark greenish gray (tOY 4/1); wet; soft; 15% clay 
r::~ 

10-
...__ 

1 otal depth of bori;~g - 10 feet 

Boring backfilled with ~entonite/cement grout. 

15-

20-

25-

30-

35-
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11; TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A076GB002 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA feel (MSL) 

BORING STARTED: 5/27/98 COMPLETED: 5/27/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.25 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 

"' > 

"' ~UJ UJ ..,>-
;:: >z ~ 

~ >-
UJ "'~ "' >-wow UJ 0 GEOLOGIC DESCRIPTION UJ > ~ 

~ 
>-UJ~ 8 ., UJ ~ 

za:S=: 0 ~w~ UJ ~ ~ 8 
:< UJ>U§ ~ eo "' :< "' >- ~80J 

~ UJ ~ "' ~ " " >- "' u 
UJ «UJ< "' > "' "' "' D 000~ "' D "' "' " H 

SS009 
I.(/ SM SILTY SAND: yellowish brown (10YR 5/6); moist; loose; fine to med:um sand; 15% 

~ 0 // silt, 5% fine grave: 
/7 
// 
// 
// 

I 
// 

5-
// 

- ....... ML CLAYEY SILT: dark greenish g~ay (10Y 3/1); moist to wei.; 15% clay; irace 
- .:-- organics 

II 0 .:-- co:or changes to dark greenish gray (lOY 4/1) by 7 feet: r.1oist to wet ...,_ 
---- Increasing c:ay to 25% by 7.75 feet; trace organics 

;::-_ 
10-

...,_ 
Total deplh oi boring- 10 feet 

Boring backfilled with bentonite icemen: grout. 

-
-
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

A076GB003 

GEOLOGIC DESCRIPTION 

llowish brown (10YR 5/6); moist; loose; fine lo :-neCiulfl_ sand; 15% 
I 

(2.5Y rr.oist; soft to medium 

SIL IY CLAY; yellowish brown (10YR 5/6); moist; soft to medium stiff; high 
plasticity; 35% siit trace rootlets 

Color chanQes to dark gr2enish gray (10Y 4/1) by 5.5 feet soft; few thin 
organic-ric{! intervals 

CLAYEY SILT; dark greenish G;ray ( ; wet; soft to medi:..:r.1 stiff; 15% clay 

Increasing clay to 35% by 8 feet; color changes to dark Greenish g:ay (10Y 4/1) 

Total depth of boring = 10 feet 

Boring backfilled with be:~tonite/cement grout. 

"' ~~~~--~--~~--~~--~~------------------------~ 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company; VIRONEX 

9 :';? 
UJ [L 

-' ~ 
[L 

:;;; :;;; 

eli > 
0 

0 

UJ 
[L 

~ 
-' 
5 en 
en 
() 
en 
;::J 

Log of Direct-Push Boring: A076GB004 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/06/03 
Project No: 0104 Completed: 08/06/03 
Location: Building A076 Boring Depth (feet bgs): 6.00 
Ground Surface Elevation (feet mst): 13.24 Boring Diameter (inches): 2.00 

DESCRIPTION 

SANDYCLAYWITH GRAVEL: brown (10YR4!3); slightty moist medium stiff; low 
plasticity; fine grained sand; gravel (up to 025 inch); (fill) 

SANDY CLAY WITH GRAVEL: yellowish b!"O\oW1 (10YR 516); moSt; medium stiff; low 
plasticity; fine grained sand; gravel (up to025 inch). Weathered bedrock. 

Total depth of boring"' 

CCMMENTS 

Boring backfilled with 
benton~elcement grout 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A076GB005 
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GEOLOGIC DESCRIPTION 

SANDY CLAY WITH GRAVEL: yellowish brown (10YR 5/6); rr,ois:; medium stiff; lew 
plasticity; fine grained sand; gravels (up to 0.25 inch); subang:.:lar 

No observed in borin 

Total depth of boring== 4 feet 

Boring backfilled with bentonite/cement groc:t. 

~~~~--~--~~--~--------------------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A076GB006 

0 

GEOLOGIC DESCRIPTION 

Y: yellowish brown (10YR 5/4); slightly moist; stiff; low plasticity 

SILTY CLAY: dark greenish ~;J:Tay (1 for Gley 1GY 3/1); moist; medium stiff; low 
plasticity 

No groundwater in boring. 

Total depth of boring"" 6 feet 

Boring backfilled with bentonite/cenent grout. 

"' (!) 

"' ~ L-~~~_L ____ j_ ____ Ll __ J_ __ _L __ -pP~ag~e:ft~o~f~l----------------------------------------__j 
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~I TETRA TECH EM INC. 

PROJECT: Ml-IA-FI 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL 

BORING STARTED: 8/6/03 COMPLETED: 8/6/03 

BORING DEPTH: 4 feet 
~ « 
> cc 

BORING DIAMETER: 2 inches 

~w w .. ~ ~ 
i= ii:~ -I (!) )-
UJ UJOUJ UJ 0 1-

~ ~~~ 8 ~ Gj -1 g 
:c ~~~ ~ ! ~ ~ (f) 
1- >0(1) a... UJ D... (f.l 

LOG OF DIRECT -PUSH BORING 
A076GB007 

LOCATION: Building A076 

SURF ACE ELEVATION: 10.55 teet (MSL) 

DRILLING METHOD: GEOPROBE 

DRILLING COMPANY: VIRONEX 

GEOLOGIC DESCRIPTION 

:t ~~~ ~ ~ !;;: C2 ~ 

"mi:ICC~~ "' 0 ~3 (!) => ~--------~ ,r·,r;-:'1! e-.::A'-'C'--'lf; ASPHAL 1 AND AGGR~GA TE ~ 
-- GP011 :// CL SANDY CLAY WITH GRAVE~: dark brown (7.5YR 3/3); slightly moist; 1c1edium stiff to 

/ stiff; low plas-:icity; fine grain::;d sand; gravel (up tc C.25 inch) 
/// 

- GP012 //// 
SANDY CLAY: dark g~eenish gray (1 for Gley 1CY 3/1); moist; stiff; 'ow plasticity; 

f.../"-/'-'/4-----J, fine grained sand 

I I No groundwa~er observed i,n boring. r 5-

-

10-

15-

-

20-

25-
-j 

-

30-

Total de;:Jth of boring = 4 feet 

Boring backfilled with bentonite/cement grout. 

R 35-
~~~~--~---W~~~--------------------------------------~ 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB001 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 8.21 feet (MSL! 

BORING STARTED: 10/5/98 COMPLETED: 10/5/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 4 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ « 
> 
"' ~w w .:>- ~ ;::: >z 

~ >-
w "'~ (!) t-wow w 0 GEOLOGIC DESCRIPTION w t-W~ 8 'i' > ~ ~ 

!= za:~ w 0 ~w" w ~ ~ u 
I wE;~ ~ ~ "' 'I' U) 

t- ~ w ~ U) 
~ i::um " " t- < u w «W< < > < "' U) 
D D«~ U) 0 "' (!) ::> 

~ GP001 
0 

..__.. ML SILT WlTH CLAY AND SAND; yellowish brown (10YR 5/6); moist; medicm stiff; 15% 

:> sand. 10% clay 

- 0 .:::-~ CLAYEY SILT; dark grayish brown (2.5Y f../2), moist; scft to mediu;n stiff; 30% 

- GP002 ....-.,.. clay; some dark greenish gray (10Y 4/l) mottling; trace rootlets 

r:.~ ....-.,.. 

5-
T oial depth of bori:~g - 4 feet 

Boring backfilled with bentonite/cement grout 

10-

15-
-
-

20-

25-

-

30-

35-
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB002 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVA T!ON: 8.45 feet (MSL) 

BORING STARTED: 10/5/98 COMPLETED: 10/5/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 4 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 

"' > 
a: 

~UJ UJ <:>-
;:o >z ~ 

~ >-
UJ a:~ 

LU UJ (!) t-
LU UJD 

~ > 0 
~ 

GEOLOGIC DESCRIPTION 
t-UJ 8 'i' ~ 

!: za: ~ UJ 8 ~LU :!:: UJ ~ ~ u 
U\ !'o ~ en J: UJ> ~ a: J: 

t- >D ~ UJ ~ en 
~ ~u m ::;: ::;: t- "' u 
UJ O:UJ "' « > "' a: en 
0 oa: ~ en D " (!) => .. 0 -::::. ML S:L TY WIT~ CLAY AND SAND; yellowish brown (10Y2 5/6); moist; :nediu11 s:iff; :5% 

~ GP003 
..___~ sand; 10% clay 
....,_ 

0 ..___~ 

IX GP004 ....,_ 
..___-....,_ 

5-
Total depth of boring = 4 feet 

Boring bacKfilled with bentonite/cement grcu:. 

10-
-

-

15-

20-

25-
-

-

-

-

30-

-
-

35--, 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB003 

0 

GEOLOGIC DESCRIPTION 

GRAVEL; brown (7.5YR 5 ; dry; loose; fine gravel; 

S_ILT WITH SAND AND CLAY; yellowish brown (:OYR 5/4); moist; r1edium stiff; 15% 
f1ne to coarse sand; 10% clay 

CLAYEY SILT; iight olive b~own (2.5Y 5/3). moist; soft; 20% clay 

Total depth of boring = 4 feet 

Bori:-~g backfilled with bentonite/cement grout. 

"' 0 

00~~~~~~~-----------Page I of I 
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB004 

PROJECT: MI-IA-Ff LOCATION: Building A 080 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 10.92 teet {MSL) 

BORING STARTED: 8/13/03 COMPLETED: 8/13/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 4 teet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ .. 
> 
0: 

~UJ UJ -o:t-
;= >z ~ 

~ >-
UJ 

a:~ (!) t-UJQUJ I.U 0 GEOLOGIC DESCRIPTION UJ t-I.U~ 8 "' 
> ~ ~ 

~ za:~ I.U 8 ~w"' ~ ~ 8 
wE)U5 

UJ ~ "' I ~ a: I 
t- ~ I.U ~ "' ~ ~(.)OJ :::::: "' t- .. u 
I.U O:UJ<e <t: > .. a: "' 0 

1"': .. 
0 " (!) => 

0 
CL 

Gi1AVEL ~ 
/ /:/ GRAVELLY CLAY: light brown gray (2.5Y 6/2); dry: rr.edium stiff; low plasticity; 

0 -;:::: ML 
gravel (subangular to 1 inch) /""" 

GP009 
~~ 

CLAYEY S~L T: greyish brown (2.5Y 5/2) with strong brown (7.5YR 5/6) mottling: 

' moist; stiff; low plasticity 

No groundwater observed in boring. /""" 

5- Total depth of boring - L feet 

Boring backfilled with bentonite/cerr.ent srout. 

10-

15-

20-

-

25-

30-

-

35--1 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB005 

PROJECT: !11-IA-FI LOCATION: Building A 080 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 10.75 feet (MSL) 

BORING STARTED: 8/13/03 COMPLETED: 8/13/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 6 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 
<( 

> « 
~ w w <( ... ~ 

t= ii: iS ~ (!) >-
w ow w ... 
w w > 0 GEOLOGIC DESCRIPTION ... w~ El 'i' ~ ~ 

~ iS «~ 
w 0 w"' w ~ ~ u 

I ><( eo « H (f) 
w ~ I ... ;:; otn ~ w ~ (f) 

~ uco "' "' ... <( u w « W<t <t > <t « "' 0 0 «~ "' 0 ,. 
"' => 

GP010 0 // CL GRAVELLY CLAY: light brownish g~ay (2.5Y 6/2); dry; medium stiff; lew plasticity; 
/// gravel (subangular up to 1 inch) / 

0 
.._.,. 

ML CLAYEY SILT: grayish brown (2.:;Y 5/2) with strong brown (7.5Y 5/6) mottling; 

GP011 :::- moist; stiff; low plasticity 
....... .._.,_ 
....... 

5-X GP012 -.....-::;:-_ Nc groundwater observed in borir.g. 

Total Ceptn of boring - 6 feet 

Boring backfilled w!th bentonite/cement grout. 

10-

15-
-

20-

25-

-

30-
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Tetra Tech EM Inc. 

Logged By: E~K APPEL 
Drilling Company: VIRONEX 

~ ~ 
w g ~ ""- w "-
I 

~ 
-' e, 

>- "-
"- :;; :;; 
w <( 6 0 en 

" 0 

1- 22 

2~ 148 
,- 1.4 
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,-
9~ 

10-
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13-
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15-:: 
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18-

19-:: 
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21-

22-
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34-
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Log of Direct-Push Boring: A080GB006 
Drilling Method: GEOPROBE 

Project: Ml~lA~F1 Boring Started: 08/13/03 
Project No: 0104 Completed: 08/13/03 
Location: Building AOBO Boring Depth (feet bgs): 4.00 
Ground Surface Elevation (feet msl): 9.05 Boring Diameter (inches): 2.00 

DESC~PTlON OOMMENTS 

Grouod Smmoo 
Boring backfilled with -

GRAVELLY C!.A Y: light brQ\o\111ish gray (2.5Y 612); dry; medium stiff; low plasticity; 
bentonite/cement grout. 

-
gravel (subangular to 1 indl) 

-

CtA YEY SILT: grayish brown (2.5Y 5/2); moist; stiff; low plasticrty -
\..,, I 

Total depth of boring= 4 feet 

~ 

~ 
-

-

-
-

--, 

-:: 
-:: 
-
-
-

-
-
-
-
-
-

-
-
-
-

-

-

-
Page 1 of 1 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080G8007 

PROJECT: MI-IA-FI LOCATION: Building A 080 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: NA feet (MSL) 

BORING STARTED: 8/18/03 COMPLETED: 8/18/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 8 teet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

< 
> 
"' ~UJ UJ .:>-- ~ ;:: >Z 

~ >-
UJ ao- UJ (!) >--UJ"UJ 0 GEOLOGIC DESCRIPTION UJ >-UJ~ 8 ~ 

> ~ ~ 
!;. zoo~ UJ 0 -w" ~ ~ 8 

llJ6~ 
UJ Eo "' 

<n I ~ I 
>-- ~ UJ ~ <n 
~ i::;uw ::;: ::;: >-- < u 
UJ «UJ<e < > < "' <n 

" ""'~ <n 0 " (!) => 

GP015 0 -:::::. ML CLAYEY SILT: dark yellowish brown (10YR 4/4); moist; stiff: lov.J plasticity 

:-~ 

'""" -

GP016 
:-~ 

'""" -
:-~ 

- 0 /; CL CLAY WITH SILT: very dark gray (SY 3/1); very moist; medium stiff; moderate 

5- GP017 /// plasticity 
/// No groundwater observed in boring. 

f- / 

Total depth of boring- 6 feet 

Boring backfilled wi~h bentonite/cerr.ent grout. 

10-

15-

-

20-

25-

30-

35-
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TETRA TECH EM INC. 

0 
GPOI9 1.1 

nCwater observed in 

To~al depth of borir.g = 6 ~eet 

LOG OF DIRECT -PUSH BORING 
A080GB008 

GEOLOGIC DESCRIPTION 

dry; medium stiff; low plas i ty; 

5/2); moist; stiff; low p:astici~y 

Bor!ng backfilled with bentonite/cerr.ent grout. 

"' "' 0 

"' L-~~~~----~----L1--JL __ _L __ -pPa;g~e~l~o~ftf----------------------------------------__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB009 

0 

0.3 

w 
~ 

>-
1-

CH 

GEOLOGIC DESCRIPTION 

ay (2.5Y 6/2); dry; stiff; low plasticity; 
1 inch) 

(2.5Y 5/2); moist to slightly moist; stiff; low 

Becomes moist at 3.25 feet 

· C ... AY WI-:-H PEAT: black 
plasticity 

, ~or Gley N2.5/); 1:1oist to wet; r-Gedium st:tf; high, 

Becomes very da~k gray (l fer Giey N3/) at 7 teet 

No roundHater observeC in 

T ota: de;:Jth of boring = 8 feet 

Grab groundrJater sam;JI2 GP023 was collected. 

aoring backfilled with bentonite/cerr.ent grout. 

L-~~~-L----~----Ll __ jL __ _L __ -pPa;g~e;tl~o~ttt ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB010 

8 
w 
~ 
~ 
;:;: 
<( 
<n 

" ~ ~ 
;:;: 
> 
0 

0 
0 

0 
0 

0 

w 
~ 

(!) 
>-
1-

0 
~ ~ 

0 
<n 

GEOLOGIC DESCRIPTION 

CLAYEY Sll T: 
plasticity 

Becomes moist at 2.5 feet 

dark gray (1 for Giey N 

Total depth of boring = 8 feet 

.(2.5Y 6/2); dry; medium stiff; low plasticity; 
Inch) 

; very moist tc wet; medium st:ff; high 

Grab 8roundwater sample GP028 was collected. 

aoring backfilled with ber.to:~:te/cement grout. 

L-~~~~----~----Ll __ J_ __ _L ___ PPa~g~e~l~o~f~l----------------------------------------__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB011 

w 
~ 

>-
GEOLOGIC DESCRIPTION >-

a 'i' ~ 

w ~ 0 
~ ~ "' ~ "' " " u 
"' > "' "' 0 => 

7.1 ML CLAYEY SILT: grayish brown (2.5Y 5/2); moist; stW to medium stiff; low piasticity 
1.1 

0 

Becomes dark greenish gray (1 for Gley 5GY 4/1) at 3.75 feet 

No oundwater observed in 

Tota! depth of bori:~g = 4 feet 

Boring backfilled with bentonite/cemen~ grout. 

"' 0 
00 L-~~~~----~----Ll __ J_ __ _L __ -pPa;g~e:ft~o~ftt ________________________________________ __j 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A080GB012 

PROJECT: MI-IA-FI LOCATION: Building A 080 

PROJECT NO,: 0104 j LOGGED BY: E APPEL SURF ACE ELEVATION: NA feet (MSL} 

BORING STARTED: 8/14/03 COMPLETED: 8/14/03 DRILLING METHOD: GEOPROPBE 

BORING DEPTH: 4 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

"" > 
"' ~UJ UJ .:>--

i= >z ~ 

~ >-
UJ "'~ UJ "' t--UJOUJ 0 GEOLOGIC DESCRIPTION UJ t--UJ~ 8 >' > ~ ~ 
!!, zo:~ UJ o ~UJ"' ~ ~ u 
:c wE;0!5 UJ ~ "' ';' "' ~ 
t-- ~ UJ ~ "' ~ i:;uco >: " t-- "" u 
UJ O:UJ<: "" > "" "' "' 0 00:~ "' D 3 "' => 

0 
,.,__, 0 ML CLAYEY SILT: grayish brown (2.5Y 5/2); moist; stiff to medium .stiff; low plasticity 

0 --:-~ -:::::.. 
-:::::_-
,_,___ 

Beco:nes dark greenish gray (1 for Gley 5GY 4/1) at 3.75 teet - --- / 0 

5- No groundwater observed in joring. 

Total depth of boring = 4 feet 
-

Boring backfilled with be:~tonite/cemen: grout. 

10-

15-
-
-
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20-

25-
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-
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A159GB001 

PROJECT: MI-IA-F1 LOCATION: Building A 159 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 7.94 feet (MSL) 

BORING STARTED: 8/8/03 COMPLETED: 8/8/03 DRILLING METHOD: GEOPROPBE 

BORING DEPTH: 6 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 
<( 

> 
"' ~'" w ...... 

~ 

i= >Z 
~ >-"'- "' .... w WD w w 0 GEOLOGIC DESCRIPTION w t-W ~ 8 ~ > ~ ~ 

!!, zcc ~ w 0 -w " ~ ~ u 
<( w !S 'I' U) 

:I: w> U) ~ "' .... >0 ~ w ~ U) 
~ -u " " " .... <( u 
w "''" <( <( > <( "' "' D DCC ~ U) 0 "' "' " 0 

:; 
SCISM SILTY SA~D TO CLAYEY SAND: ye:lm'llish brown (10YR 5/Li); dry to slig!ltly moist; 

- rr:edium dense to ioose; fine grained sand 

- 0 

!!tl! 
sc Crushed asphait at 1.6 feet _..--

- GPOOI CLAYEY SAND: yellowish brow:~ (IOYR 5/4): slightly moist to moist; medium dense; 
tine gra:neC: 

0 
5- GP002 

No g~oundwater observed i;, boring. 

Total Cep~h ot boring= 6 teei 

Boring backfilled with bentonite/cement g;o~t 

10-

15-

20-
-

25-

30-

I 

35-
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TETRA TECH EM INC. 

0 

0 

LU 
~ 

>.... 

SILTY CLAY: dark .greenish g~ay 
plasticity; tine gra1ned 

No , 

Total depth of boring= 6 feet 

LOG OF DIRECT -PUSH BORING 
A159GB002 

GEOLOGIC OESCRIPTION 

Y moist 

Boring backfiiled with bentonite/cement grout. 

"' "' ~ ~~~~~_L~~----------~ 
Page I of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB001 

0 

w 
~ 

>,_ 
GEOLOGIC DESCRIPTION 

SANDY GRAV::::L WITH SILT; dark olive gray (SY 3/2); moist med:um 
fine to coarse gravel; 30% fine to coarse sand; 1C% silt 

SILT WITH SAND; brownish yellow (10YR 6/8); moist; soft to medium stiff; 15% very 
f!ne sand 

SILTY FAT CLAY: o!ive brown 
some olive mottling 

4/3); moist; soft; high plasticity, 30% silt; 

Wet zon.e at 5 feet 

Color changes to darK greenish gray (1:JY 4/1) by 5.75 feet 

30 to 40% organics (rootlets and plant material) f:om 6.25 to 8 feet 

Color changes to dark gre::::nish G~ay (SGY 4/i) by 8 feet 

5 to 10% rootlets by 8.5 feet 

Color changes to dark greenish gray (SBG 3/1) by 9 feet; some olive (SY 4/3) 
mottli. 

moderately hard; ciosely 

Boring backfil:ed with bentonite/cemer.t grout. 

~~~~--~--~--~~--------------------------------------__J Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB002 

0 

0 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

SANOY GRAVEL WITH SE.T; dark o~ive gray (5Y 3/2); moist; medium 
fi:~e to coarse gravel: 30% fine to ccarse sand; 10% sili 

SILTY FAT CLAY: oiive brown (2.5Y 4/3): mo:st: soft; high plasticity; 30% sili; 
some olive mot~ling 

Color changes to dark greenish gray (5GY 4/1) at 5.5 fee: 

5 to 10% organics (rootlets and plant material) by 7 feet 

Wet zonE at 8 tee: 

Trace shell fragments by 10 feet; 5 to 1J% organics 

50 to 60% organics (rootlets and plant material) by 11.5 feet 

80 to 90% organics (plant material) from 13 to 14 feet 

Color changes to dark greenish gray (10Y 3/1) a: 14 feet; 10 to 15% organics 

Total depth of borir.g = 15 feet 

Boring backfilled with bentonite/cement grout. 

00 L-~~~~----~----~~--~~----~--~------------------------------------------------1 
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

A187GB003 

0 

0 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

SILTY LEAN Cl..AY; dc.rk yellowish brown (10YR 3/4); d~y; stiff; low plasticity; 30% 
silt trace fine sand 

Gradational color change to very dark grayish brown (IOYR 3/2) by 3 feet 

SILTY CLAY; dark yellOwish brown (10YR 4/6); moist; Medium stiff; silt decreasing 
~o 20%; some mottling by 4.5 feet 

LEAN CLAY WITH SILT; dark grayish brown (2.5Y 4/2); mo;st, medi.um stiff; !ow 
piasticity; 10% silt 

CLAY WITH SIL_ T; color change to dark gray (2.5Y 4/1); 15% or~anics (roots) a-t 
8.5 feet 

Slightly dcrker coior (2.5Y 3/1) by 10.5 feet; organics increasing to 35% 

CLAY WITH SILT; color change to dark gray (4/N); soft at 13 feet 

Becoming sti~fer at 16 feet 

Color changes to biuish gray (58 5/1) by 17 feet 

Lamina:ions of ora;~ge, fine sand ai: 18 to 18.8 ~eet 

Total depth of boring= 19 

Boring backfil:ed with bentonite/ceme:~t g~out. 

ro L-~~~~----~----~~~~~--------------------------------------------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB004 

(!) 
0 

8 ~ 
GEOLOGIC DESCRIPTION 

SILTY CLAY 'I'J H SAND; !iQht olive brown 
30% silt; 15% sand; 5% f!ne gravel 

No recovery from 7 to 10 fee~ 

; dry; 1oos2; fine 

( 10YR 4/4); moist; loose io medium 

; r.1oist; soft; high plas~icity; 

SILTY CLAY; dark greenish gray (lOGY 4/1); moist to wet; so-:'t; high piasticity; 
40% silt; 10% plant materia Wet at 9.5 feet 

15% plant material by 11 teet 

PEAT; dark 
strong H2S o · 

Total depth of boring= 16 feet 

moist; so~t; 100% plant ma~erial; trace clay; 

Boring backfilled wit!: bentonite/cement grout. 

~ 
~~~---L--~~~~~--~---------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB005 

UJ 
~ 

>-
1-
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GEOLOGIC DESCRIPTION 

SANDY ; i olive brown {2.5Y 5/3); C:y; loose; fine gravel; 25% 
11 25% sand 

CLA.YEY SILT \1-iiTh SAND AND GRAVEL; yello·r.:ish brow:~ (10YR 5/6); nois~; soft; 
25% clay; 15% fine gravel: 15% sand 

SILTY CLAY; da~k greenish gray (10GY 4/1; moist; soft; higil :'Jiasticity; 40% silt; 
10% plant material 

0.2-inch-thick, wet sand layer at 6 feet 

Color change tc darK greenish gray (:OY 4/1) by 7 feet; trace plant materia!; 
so;ne dark mottling 

?EAT; dark reddish brown 
st~ong H2S odor 

SILTY CLAY; dar\\ greenish gray 
30% piant material 

moist; soft; 100% plant material: trace clay: 

moist; soft; high plasticity; 30% siit; 

PEA-;-; dar\\ reddish brown (SYR 3/3); moist so~t; 100% plant material; trace clay; 
strong H2S odor 

Total depth of boring = 16 feet 

Boring backfilled "''ith bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB006 
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SILTY SAND WITH CLAY; 
medium sand; 30% silt: 

Wet at 4 feet 

GEOLOGIC DESCRIPTION 

dry, meCiu.-n dense; fine to 

.25-foot-thick, from 4 to 4.25 feet 

SILTY CLAY; light o:ive ~rown (2.5Y 5/3): moist soft: high plasticity; 30% silt 

Color change to dark greenish gray (~JY 4/1) by 6 feet 

PEAT; dark reddish brovm 
strong H2S odor 

3); moist; soft; 100% plant materia!; trace clay; 

(10Y 4/1); ~TlOisi; soft ;,igh plasticity; 3C% si!t 

3/3); moist; soft; iOO% piant material; trace clay; 

SILTY CLAY; very dark gray (N3/); moist; soft: high plasticity; 30% si;t; :5% 
organics 

Color ::::hange to dark greenish gray (10Y 4/1) by 14 feet 

Total dep~h of boring = 16 feet 

Bo(ng backfilled with ber.tcnite/cement grout. 

~ L-~3~~~~----~----~~--~--~----------------------------------------------------------__J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB008 

GEOLOGIC DESCRIPTION 

SILTY CLAY: dark yellowisl: brown dry: med:um stiff; low plasticity 

Becomes moist at 2.25 feet 

0 

GPOI7 

~ANDY CLAY: olive gray (5Y 4/2): moist tc very rr.o'st; mediun stiff low plasticity: 
tine gr a1ned sand ' 

0 

GPOI8 

No ndwater observed i:1 

Total Cepih of bo:-ing "" 8 feet 

Boring backfilled with ber.ton!te/cement grout. 

L-~~~~-----L--__ _Lj_ __ l_ __ _L __ -pPa;g~e;tl~o~f~l;-------------------------------------------_j 
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB009 

PROJECT: MI-JA-FI ' LOCATION: Building A 18 7 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 10.18 feet (MSL) 

BORING STARTED: 8/12/03 · COMPLETED: 8/12/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches~ DRILLING COMPANY: VIRONEX 
~ 
<t 
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"' ~ w w <t 
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GEOLOGIC DESCRIPTION w ,_ w~ B >' 
> ~ ~ 

!S iS "'~ 
w 0 w" ~ ~ u 

I >"" w eo "' ;;: (f) 
w ~ ,_ ;:; ooo ~ w ~ (f) 

~ urn ::;: ::;: ,_ <t u w "' W<t <t > <t "' (f) 

" " "'~ (f) 0 3 "' => 

GP019 0 :::::: GC/CL CLAY!= Y GRAVEL WITH SAND TO GRA Vt:LL Y CLAY: very da~k grayish brown (2.5Y 

·•·•·• 3/2); slightly moist; very stiff/dense; low plasticity; gravel ('Jp to 1 inch) •·•·•· subrounded to angular; fine to meciurn grained Sand 
0 ·=·=·: 

GP020 / CL Becomes moist at 2 feet ~ 
/// CLAY: dark grayish brorm (2.5Y 4/2); moist; stiff; low to moderate plasticity // 

0 "::::.. ML CLAYEY SILT: light olive brown :2.5Y ~/4); slightly 'llOist; very s~iff to hard; low GP021 5- """:::-"- plasticity (m!ca) I 
- .:;::.-

GP022 ---.. - """:::-"-
1- ---.. No groundwater observed in bori:lg. 

Total depth of boyin(;;- 8 f2et 

10-
Boring backfilled wit:! be~tonite/cement grout. 

15-

20-

-
25-

30-

-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB010 
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GEOLOGIC DESCRIPTION 

CLAYEY GRAVEL TO GRAVELLY CLAY WITH SAND: very dark gray:sh brown (2.5Y 
3/2); slightly moist; very stiff to dense; low plasticity; gravel (u;J to 1 i:~ch); 
subrounded to subang:Jiar; fine to medium g;air.ed sand 

Becomes moist at 1.75 feet 

':'._AY: dar~ grayish brown (2.5Y 4/2); moist; stiff to very stiff; low to moderate 
plasticity 

C~A YEY SILT: light olive brown ( 
plasticity 

No oundwater observed in · 

Total depth of boring= 8 feet 

slightly moist; very stiff to herd; low 

Bor;ng backfilled with bentonite/cement grout. 

oo~~W---L-~~--~~~~----------------------~ 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB011 

PROJECT: MI-IA-F1 LOCATION: Building A 18 7 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 9.7 feet (MSL) 

BORING STARTED: 8/12/03 COMPLETED: 8/12/03 DRILLING METHOD: 6EOPROBE 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ « 
> 

"' ~UJ UJ «>-;:: >z ~ 

~ >-
UJ "'~ UJ (!) t-
UJ woUJ > 0 GEOLOGIC DESCRIPTION 

t-UJ~ 8 ~ ~ "' ~ za:~ UJ 
~w" UJ 

~ ~ u 0 
:r: wE;~ ~ ~ "' 'I' "' t- ~ UJ ~ "' ~ ~UOJ " " t- .. u 
UJ «UJ<t .. > .. a: "' 0 oa:~ "' 0 "' (!) " 

GP027 0 / CL CLAY WITH SIL i: dark grayish b:-own (10YR 4/2); slightly moist; sti~f; moderate to 
/// low plas-ticity / 
/// 

/ 

GP028 /// 
- / 

0 /// Becomes light olive brown (2.5Y 5/4) at 3.25 fee: 
- / 

/// Becomes sandy at 4 feet med:um stiff, low plasticity; fine grair.eC sand 
/ 

5-~x GP029 /// 
/ 

f-
/// \Jo groundwa:er observed ir. boring. 

Total depth of boring= 6 feet 

Boring bock~i:led with bentonite/cerr.ert (;rout. 

10-

-

15-

20-
-

25-

30-

35-; 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A187GB012 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/12/03 
Project No: 0104 Completed: 08/12/03 
Location: Building A187 Boring Depth (feet bgs): 4.00 
Ground Surface Elevation (feet msl): 10.05 Boring Diameter(inches): 2.00 

w 
"-
~ 
...J DESCRIPTION OOMMENTS 
i5 rn 
rn 
() 
(f) 
:::J 

CL Boring backfilled with -:: 
GRAVELLY CiA'_': :i,~~:?live brown (2.5Y 5/3); I · stiff; low plasticity; 

bentonite/cement grout 
-

' ML -:: 
CLAYEY SILT: dark grayisll brown (2.5Y 412}; moist; medium stiff; low plasticity -

-
/ 

Total depth of boling "' 4 feet -

-

-
-
-

-

-

-
-
-

-

-

-

-
-

-

-
-
-

-:: 
-
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-
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB013 

PROJECT: MI-IA-F1 LOCATION: Building A 187 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 9.71 feet (MSL) 

BORING STARTED: 8/12/03 COMPLETED: 8/12/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 6 teet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

"' > 
"' ~ w w 

"' ~ ~ ;:: 50 iS ~ (!) 
,.. 

w w ow w 0 
~ GEOLOGIC DESCRIPTION w 

3 w~ 8 ~ 
> ~ ~ 

~ "'~ w u 0 w"' ~ ~ 

:c >"' w ~ "' 'E "' w ~ 
~ ;:: o"' ~ w ~ UJ 
~ U<D ::E ::E ~ "' u 
w "' '""' .. > "' "' "' D D "'~ "' 0 "' (!) => 

GP032 0 / CL GRAVELLY CLAY: light o!ive brown (2.5Y 5/3); s;ightly moist stiff; low plasticity; 
/// gravel (up to 0.75 inch); su)rounded to subangular / 

0 r:::::_- ML C:LA.YEY SILT: dark grayisr. brown :2.5':' 4/2); moist; mediur'l stiff; low olasticiiy 

GP033 r-- . 
r::--

5- GP034 r::-- Becomes black (1 for Gley N2.5/) 

r:=:-- Nc groundwater observed in bor:ng. ~ 

Total d2pth of boring - 6 ~eet 

Boring backfilled with jentor.ite/cement grout. 

10-

15-

20-

25-

30-
-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB015 

w 
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w ~ 0 
~ ~ "' ~ "' " " u 
<( > "' "' D => 

0 ML 

0 CL 

GEOLOGIC DESCRIPTION 

CLAYEY SILT: dark yeliowish brown (10YR 

Becomes slightly moist at 2 feet 

Becomes moist a"i. 3 feet 

Beco11es olive brown (2.5Y 4/4) at 5 teet 

; dry: medium stiff; low piastici:y 

SANDY CLAY: olive yellow (2.5Y 6/6): moist: stif~; low plasticity; fine grained sand 

No oundwater observed in i 

Total depth of boring = 12.5 feet 

Bcri;~g backfilled with bentonite/cement grcut. 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A187GB016 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

sligh"ily moist stiff; moderate plasticity 

Becomes moist at 2.5 feet 

SILTY CLAY WITH SAND: ligilt olive brovm (2.5Y 5/4); sligh~ly moist; stiff to very 
stiff; low plasticity; fi:~e graine? sand 

Sand grades out at 10 feet 

Becomes ha;d at 11 ~eet 

in at 1t75 feet 

2.5Y 5/4l:.wet to very wet; loose; medium 

(2.5Y 5/4): moist; 'lard; low plasticity; fine grained sand 

To:al depth of boring = 18 teet 

Grab groundwater sample GPJ67 was collected. 

Boring backt:lled with bentcr.ite/cenent grcut. 

~ ~~~~~--~----~~~--~--~--~~~--------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB001 

GP005 

0 

0 

0 

10.6 

0 

w 
~ 

>r- GEOLOGIC DESCRIPTION 

Color grades to black (N 2.5/) 

Black color back to olive at 5.5-6 feet 

Poorly graded SILTY SAND; olive yellow (2.5YR 6/8); sligh~ly moist; dense; fine to 
r.1edium sand; 15% silt 

Becomes very dense at 7-10 feet 

Poorly graded GRAVEL; dark bluish gray (lOB dry; very dense; angular, 
coarse gravel; 5% silt and clay 

to fine to medium avel at 13.5-14 feet 

SILTY CLAY WITH SAND; yel~owish brown (10YR 5/6); slightly moist stiff; slightly 
mottled yellow (10YR 8/8); low plasticity; 40% silt; 20% fine to lfledium sand 

Total depth of boring= 15 feet 

Boring backfilled with bentonite/cement grout. 

~~~--~--~~--~~--~--------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB002 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

to moist; medium Cense; very fine 

CLAYEY SAND WITH SILT; very dark grayish brown (WYR 3/2); moist; medium 
dense; very fine sand; 20% clay; 15% silt; fil! 

SILTY FAT CLAY; dark greenish gray 
s:lt; trace rootlets 

3/1); moist; soft; high plastic)iy; 40% 

Color change to olive gray (5Y 4/2) at 7.5 feet 

Thin peat layer at 8 feet; wet 

AbL:ndant rootlets and peat material from 10 to 11 feet; color charge to dark 
greenish gray (5GY 4/1) 

Total depth of boring= 12 feet 

Boring backfilled with bentonite/cement grout. 

Page I of I 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB003 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA feet (MSL} 

BORING STARTED: 5/22/98 COMPLETED: 5/22/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.25 ;nches DRILLING COMPANY: PRECISION SAMPLING 
~ « 
> 
"' ~w w «>--

;::: >Z ~ 

~ >-
w "'~ w "' >--wow 0 GEOLOGIC DESCRIPTION w >-W~ !3 ~ 

> ~ " !S Z<e~ w 
~w" ~ ~ u 0 

0: w;;U5 w ~ "' 'I' V> 
~ 

>-- a w ~ V> 
a C:uED " " >-- « u 
w 

I' 
« > « "' V> 

Cl V> 0 "' "' :0 

Y/ SM SILTY SAND; yellowish brow·n (10YR 5/8); dry to ;noist; loose; fine sand; 15% silt: 

// 
fill 

// Piece of wood at 2 feet 
// 
-=~c CH SILTY CLAY; dark biJish gray (58 4/1); moist; soft; high plasticity; 35% silt; 10% 

'"""::f:f~ 
fine sand; some dark greenish gray mottling; fill 

5- GPO II r¥ -=:f~ Sll TY CLAY; dark greenish gray (5GY 4/1); moist soft: high ;Jiasticity; 40% silt; 

:?--=:c 5% organic material 

10:~~ Moist to wet at 4.75 feet; trace organics by 4.75 feet; some dark r:10t~1:ng 

"-' ML CLAYEY SILT; dark greenish gray (5GY 4/1); wet; soft 20% ciay ~ 

~- CH SILTY CLAY; dark greenish gray (:oy 4/i): moist; soft high plasticity: 30% silt: 

t~~ trace organics 

10- Color change to dark greenish gray (5GY 4/1) at 8.5 feet: 35 to 40% rcoilets a:Jd 
/ \ olant :nateria! 

Total depth of boring = 10 feet 

Boring backfilled with ben~onite/cement grout. 

15-

20-

25-

30-

-

35-
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1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB004 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 j LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA teet (MSL} 

BORING STARTED: 5/26/98 COMPLETED: 5/26/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet 

-
-

15-

20-
-

25-

30-

-

35-

" > 
0 

0 

0 

BORING DIAMETER: 2.25 inches DRILLING COMPANY: PRECISION SAMPLING 

w 
~ 

>
>--

" 0 

"' "' u 
"' :0 

l)j.. SM 

/-/ 
// </ 
-"'-"'- CH 

GEOLOGIC DESCRIPTION 

SILTY SAND WI 1 H GRAVEL, light yellowish brown (2.5Y ~/3); fine to coarse sand; 
20% silt: 15% gravel; fill 

SILTY SAND; yellowish brown (IOYR 5/6); mo:st; ioose; fine to medium sand; 15% 
silt; 5% clay; trace fine gravel 

SILTY FAT CLAY; dark greenish gray (lOY 3/1); moist; soft high plasticity; 30% 
slit; some dark mottling; trace organics 

Wet at approximately 7 feet; increasing silt to 45% 

50% plant material from 9 to 10 teet 

Total depth of boring = 10 feet 

Boring badfilleC with bentonite/cement grout. 

Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB005 

0 
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GEOLOGIC DESCRIPTION 

SILTY GRAVEL WITH SAND; olive 
si:t; 15% sand 

SILTY SAND; yellowish brown 

; dry; dense; fine, ang:..:lar gravet; 20% 

, moist; mediur:l dense; fine sand; 20% sill 

SILTY SAND WITH GRAVEL: ye:lowish brotin (10YR 5/8); moist; dense; fine to 
medium sand; 20% silt; 15% fine to medium gravel; some yel1'owish red (5YR 4/6) 
mottling 

SILTY CLAY; dark bluish gray 
20% s:lt; trace plant material 

1 moist; medium dense; n:gh p!asticity; 15 to 

At 14 feet increasing plant r.1ateria! with depth 

Boring backfilled with bentonite/cemen~ grout. 

Page I of I 



.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB006 

~ROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: JERRY MANUELL SURF ACE ELEVATION: 6.91 teet (MSL! 

BORING STARTED: 10/6/98 COMPLETED: 10/6/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 16 teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 
> 
"' ~ UJ 

UJ <( t-
~ ;::: 1:: 25 ~ (!) >-

UJ oW UJ t-
UJ UJ > 0 GEOLOGIC DESCRIPTION 

t- UJ~ a " 
~ ~ 

!: 25 "'~ 
UJ 8 w" ~ ~ u 

:r: >"" UJ ~ "' 'i' "' UJ ~ 

t- > o"' ~ 
::;: 

UJ ~ "' ~ 

"' 
U<D ::;: t- <( u 

UJ UJ<( <( > <( "' "' D D "'~ "' 0 3 (!) => 
·D GM SIL 1 Y GRAVEL WlTH SAND; olive (5Y 4/4); dry; mediu~ dense; fine :o meCium 

0 .0-0 .·. SP 
grave!; 20% silt: 15% fine to rr,edium sa:-~d ~ . · .. Poorly graded SAND; grayish green (5G 5/2); moist; meC:!um Cense; fine to medium .. •· sand; trace fines . ;. . .. •· . · .. 

0 ..... Stringers of water from 4 to L.5 feei 

5- }/ SM SILTY SAND; yellowish brown (10YR 5/6); moist; medium dense; fine i:o :-nedium 

// 
sand; 20% silt 

0 
// - // 

- 0 -- CH SILTY CLAY; dark bluish gray (108 4/1); moist to wet: soft; l:igh plas~icity; 15% silt; ----- 5% olant material tringers of water from 7.75 to 11 feet - -------------
10- -----

~~ No ;Jiant material by 11 feet: meCium stiff to stiff 
--------------------

0 ---
- -----

15- ~~~ 
15 to 30% plant material by 15 feet -=~~ -'-' 0 Total depih of boring- 16 feet 

Boring backfilled 1-!it;, bentonite/cement grout. 

20-

-

25-

30-

35-
Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB007 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

Y GRAVEL WITH SAND; yellowish brown ~10YR 5/ ; dry; de:~se; coarse 
I 20% silt; ~5% fine to med:um sand 

Color changes to olive (5Y 5/6) by 6 feet; increasing sand to 80 to 85% 

Wet at 6.5 feet 

Sll TY CLAY; dark bluish gray moist; medium stif7; high plasticity; 15% silt 

Stiff at 11.5 feet 

PEAT; strong brown (7.5YR Ll/6); moist; medium s~iff; 65% plant material; 35% fines 

Total depth of bo:-ing = 16 feet 

Boring backfilled with bentoniie/cel.lent grout. 

~~~~~--~----~L-~--~--~Pa_g_e~l-o7t 7t ______________________________________ _J 



1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB015 

PROJECT: MI-IA-FI . LOCATION: Building A215 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 12.05 teet (MSL} 

BORING STARTED: 8/11/03 COMPLETED: 8/11/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 4 teet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

"' > 
"' ~"' UJ ..,.--

;::: >z ~ 

~ >-
UJ <CH 

~ 
UJ (!) r-UJCJ 0 GEOLOGIC DESCRIPTION UJ t-UJ 8 'i' > ~ ~ 

!S Z<C ~ UJ H 
HUJ "' UJ ~ ~ u 0 

:<: w> "' ~ -'= "' '2 (f) 

1- >0 (f) ~ UJ ~ (f) 
~ HU "' "' "' 1- "' u 
UJ a: lU <t <( > "' "' (f) 
CJ 

,,~,. 
0 "' (!) => 

// sc CLAY~Y SAND: yellowish brown (10YR 5/4); slightly moist to moist; medium dense: 
fine grained sand 

/; CL/CH CLAY \1-ETH SlLT: dark greenisr. g~ay (Giey1 5GY 4/1); moist; stiff; moderate to 
GP025 /// high plasticity 

/ //: No groundwater observed in bo~ing. 

5-
Total depth of boring- 4 feet 

Boring backfilled with bentonii:e/cement 0rout. 

-

10-

15-
-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB016 

UJ 
~ 
>-
t-

8 'i' " UJ 
~ 0 

~ ~ "' ~ 

" " <t > 
"' 0 

GEOLOGIC DESCRIPTION 

· light yeiloY>tish brown ; slightly moist; medium dense; fine 

SILTY CLAY: dark greenish gray 1 for Gley 5GY 
h1gh plast!city 

Becomes blac-k (1 for Gley N2.5/) at .4 fee: 

Becomes wet; ground\\ater observed at 6 feet bgs 

Total dep~h of boring = 8 feet 

Grab groundwater sc;nple GP028 was coilected. 

Boring backfilled w!th bentonite/cement grout. 

rwist stiff; rnodera~e to 

L-~~~~----l---__ Ll __ j_ __ _L~-PPa;g~e~l~o~ftf ________________________________________ __j 



1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A215GB017 

PROJECT: MI-IA-FI LOCATION: Building A215 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 13.1 feet {MSL} 

BORING STARTED: 8/11/03 COMPLETED: 8/11/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 6 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

< 
> 
"' ~w w <I-

"" 
>Z ~ 

"'~ ~ 

"' 
,.. 

w WCJ ~ w 0 1- GEOLOGIC DESCRIPTION w 1-W B "' 
> ~ ~ 

~ zoo ~ w 0 ~w " w ~ ~ t.l 
:r: w> < 

~ .'e "' '< "' 1- >0 "' ~ w ~ "' ~ ~u "' " " 1- < u w .ow < < > < "' "' 0 "'"' ~ "' 0 "' "' => 

;/..!; AC ASPHAc T 
- . ·0 GM I I 3ASERJCK / - Poo Sll TY GRAVEL: dark gray (2.5Y 5/1); slightly moist dense; gravel (up to 1 inch): 

·0 

GP029 0 P~o 
angu:ar ~o subangular 

·0 

I~> SM SIL: Y SA~D WITH CLAY: olive yel!ow (2.5Y 6/8); slightly moist; rr.edium dense; fine 
5- grained sar.d 

GP030 0 // 
No groundwater observed in bering. ~ 

Total depth of boring"" 6 ~eet 

Boring backf~lled with bentonite/ceme:~t g~o:Jt. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB001 

0 

0 

0 

GEOLOGIC DESCRIPTION 

4/4): dry; dense; subangular, 

CLAYEY SILT WITH SAND; black (N 2.5/); moist; soft; low plasticity; 25% fir.e 
sand; 20% clay 

SANDY CLAY WITH SAND; olive yellow (2.5YR 6/6); moist; medium stiff; low 
plasticity; 15% fine to mediu_m sand; 5% silt 

Tota! depth of boring= 12 feet 

Boring backfilled with bentonite/cement grout. 

~~~~~--~----~~~--~--~Pa_g_e~l-o7t 71---------------------------------------J 
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TETRA TECH EM INC. 

Asphalt 

LOG OF DIRECT -PUSH BORING 
A216GB002 

GEOLOGIC DESCRIPTION 

Boring backfilled with bentonite/cement grout. 

~~~~~----~----~--J_ __ L_ ___ P~a~g;e~l~o7t~l----------------------------------------__j 
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TETRA TECH EM INC. 

Total depth of boring = 9 feet 

LOG OF DIRECT -PUSH BORING 
A216GB003 

GEOLOGIC DESCRIPTION 

moist; medium stiff; low plasticity; 20% silt 

Boring backfilled with bentonite/cement grout. 

L-~~~~----1-----Ll __ j_ __ L_ __ -pPa~g~e:ft~o~ftf----------------------------------------__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB004 

0 

0 

0 

GEOLOGIC DESCRIPTION 

Well-graded SANJY GRAVEL SILT; yellowish brown (10YR 5/6); moist; medium 
dense; 25% sand; 10% silt; 5% 

SILTY FAT CLAY; olive brown (2.5Y 4/3); moist; soft; high plasticity; 40% silt; 
some dark red (2.5YR 4/6) mottling 

Color changes to dark greenish gray (10Y 4/1) by 4 feet; some dark mottling; soft 

Wet at approximately 5.5 feet 

CLAYEY SILT; greenish gray Y 5/1); moist; soft to medium stiff; 25% clay 

Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 

~~~--~--~~--~~--~~-------------------------J 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB005 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA teet {MSL) 

BORING STARTED: 5/27/98 COMPLETED: 5/27/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.25 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 

> 
"' ~ UJ 

UJ <( >-
~ i= > 

"' ~ >-
UJ "' UJ 

(!) >-
UJ UJ ClUJ > 0 GEOLOGIC DESCRIPTION 

~ 
UJ~ s ~ ~ ~ ~ "'~ UJ 
w"' UJ 

~ ~ 8 0 
:r: UJ >"' ~ !0. "' :r: tn 
>- > o"' ~ UJ ~ tn 
~ 

"' 
U<n "' "' >- <( u 

UJ Ul<( <( > <( "' tn 
Cl Cl "'~ tn 0 "' (!) => 

0 :L·'-2 sw Asphalt 

? i 0 :~.f~ ICi( Well graced GRAVELLY SAND WITH SILT: olive (SY 4/3); moist; loose; f!ne to 

-,:~~ 
coarse sand; 35% fine gravel; 10% silt 

0 -:=-~~ FAT CLAY WI i H SAND AND SIL I; dark yellowish brown (10YR 4/4), mo:s~; medium 

:.:0:.:0:' stiff; high plasticity; 20% fine sand: 1(]% fine gravel; 10% s:li 

0 --- SILTY FAT CLAY; dark greenish gray (lOY 3/1); moist; soft; high plasticity; 40% ----- silt; some Carker mottlif}Q 5- -------
0 ¥~~~~ Wet at approximately 5.5 feet 

------- Color changes to black (N2.5/) by 7 feet; 10% organics; soft ---------------
0 -:::::.. ML CLAYEY Sll T; yellowish brown (10YR 5/6); moist; medium stiff; 40% clay; sorr.e 

10- "'=" 
lighter mottling 

Total depth ol boring - 10 feet 

Bering backfiiled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB006 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

Well-graded GRAVELLY SAND i~ITH SILT; dark olive gray (5Y 3/2); moist; loose to 
medium dense; fine to coarse sand; 30% gravel; 10% silt 

at 0.75 foot 

CLA (2.5Y 5/4); :rwist; soft to medium stiff; 
20% 15% fine sand; 

SILTY CLAY; dark greenish gray high plasticity; 40% silt 
some dark mottling 

Coior changes to dark greenish gray (lOY 3/1) by 4 feet trace organics 

30 to 35% organics (rootlets/plant materiai) from 7 to 8 feet 

Color changes to very dark gray (N3/) at 8 feet 10% organics 

Color · to dark 1 8.5 feei 

CLAYEY SILT; dark greenish gray (10Y 4/1); rr.o:st: soft to medium sWt; 25% clay; 
trace rootlets 

Wet at approximately 10.25 feet; some bluish gray (58 5/1) mottling 

Total depth of boring= 13 feet 

Boring backfilled with bentonite/cement grout. 

~~~--~--~~--~~--~~-------------------------J Page I of I 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB007 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: NA feet (MSL! 

BORING STARTED: 5/27/98 COMPLETED: 5/27/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.25 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 

> 
"' ~ UJ 

UJ <( 1-
~ ;::: > i'S ~ >-

UJ "' ow UJ 
(!) 1-

UJ UJ > D GEOLOGIC DESCRIPTION 
1- UJ~ 8 " 

~ ~ 

!!, i'S "'~ UJ 8 w"' ~ ~ " :r: >"" UJ ~ "' :;: "' UJ ~ 
1- > o"' ~ UJ ~ "' ~ 

"' ""' 
::;: ::;: 1- <( " UJ UJ<C <( > <( "' "' D D a:~ "' D " (!) => 

0 
86 sw Asphalt ~ 

VI Well-graded GRAVELLY SAND WITH SILT: browo (7.5YR 4/4): moist; medium 
/ 0 -- CH \ dense; fine to coarse sand; 25% fine to coaJse gravel; tO% silt ----- (10YR 5/4); moist; sort high plasticity; 45% silt; --- Sll TY CLAY; yellowish brown ------- some dark mottling 

- 0 ~~~= 
5- ---------------

10~~ 
0 --- Color changes to dark greenish gray (5GY 4/i) by 6 feet; trace rootlets --------------- 20 to 35% organics (rootlets and plant material) from 7.25 to 10 feet ------------
0 -----

=~~= 
Total deoth of boring - 10 feet 

Boring backfilled with bentonite/cement grout. 
-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB008 

s ~ 
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GEOLOGIC DESCRIPTION 

Well-graded GRAVELLY SAND WITH SILT; 4/4); moist; medium 
dense; fine to coarse sand; 25% fine to silt 

CLAYEY SAND; clive (5Y 4/3); moist; loose; fine to rr:edium sand; 15% clay; si:t 

SILTY FAT CLAY; dark greenish gray 10Y 4/1) moist; soft to medium ~~iff: high 
plasticity; 45% si!t; some a·ark mottiing 

5 to 10% organics by 6 feet; some dark mottling 

20 to 30% organics by 8.5 feet 

10 to 15% organics (rootlets/plant material) by 11 feet 

Total depth of boring= 13 feet 

Boring backfilled with bentonite/cement g~out. 

~~~-LL---~----~~~--~--~Pa_g_e~t-o7t 7t ______________________________________ _; 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB009 

UJ 
~ ,.. 
>-

" s 'i' 
~ 0 

UJ eo "' ~ 
~ "' >: >: '-' « > "' "' 0 ::> 

3.4 

0 

0 

0 

0 
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GEOLOGIC DESCRIPTION 

Asphalt 

SILTY CLAY; dark greenish gray (5G '4/':); moist medium stiff; low plasticity; 15% 
silt 

Very soft by 8 feet; stringers of water prese:~t 

SILTY CLA ; dark greenish gray 4/1); moist; very soft; high plasticity; 15% silt 

15% plant material at 10.5 feet; decreasing clay to 70% 

PEAT; olive brown Y 4/4); moist; soft; 85% plant material; :5% tines 

Total depth of boring = 16 feet 

Boring backfilled with bentonite/cement ~rout. 

~~~LL--L--L~~--~~~----------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB010 

0 
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GEOLOGIC DESCRIPTION 

fine sand 

SILTY CLAY; dark greenish gray (SG 4/1); moist; medium stiff; high plasticity: 15% 
silt 

3-inch-thick layer of stained black (N2.5/ ) material at 6.75 feet 

Very soft by 8 feet 

5 to 25% plant material by 11 feet 

10 to 15% plant material by 13 feet 

Total depth of boring= 16 feet 

Boring backfilled with bentonite/cement grout. 

~~~--~-L~~--~~~----------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB011 
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GEOLOGIC DESCRIPTION 

SILTY CLAY; strong brown (7.5YR 5/8): moist medium stiff; low plasticity; 20% s:l:; 
5% rr;edium to coarse sand; trace gravel; slightly mottled throughout 

SILTY CLAY; dark greenish gray 
silt 

Very moist and very soft by 7 feet 

moist; rnedi:Jm stiff; high plasticity; 20% 

FAT CLAY WITH SAND AND SILT; dark greenish gray (5G 5/1); very moisi:; soft; 
high plasticity; 20% coarse sand; 1J% silt 

SILTY CLAY; dark greenish gray (5G 5/1); moist; medit.:m stiff; 15% silt; 5% plant 
material 

Trace shell fragments by 13 feet 

Total depth of boring = 16 feet 

Boring backfi!led with bentonite/cement grout. 

~~~--~--~~--L-~--~~------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A216GB012 
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GEOLOGIC DESCRIPTION 

moist; medium stiff; low plasticity; 25% silt 

SILTY CLAY; dark greenish gray 
silt 

Trace plant material by 9 feet 

; moist; medium stiff; hiQh plasticity; 15% 

CLAY WITH SAND AND SILT; dark bluish gray (108 3/1); very moist; soft; high 
plasticity; 20% fine sand; 5% silt 

Total depth of boring = 16 

Boring backfilled with bentonite/cement grout. 

~~~--~--~~~~~--~~-------------------------J 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A220GB001 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/08/03 
Project No: 0104 Completed: 08/08/03 
Location: Building A220 Boring Depth (feet bgs): 6.00 
Ground Surface Elevation (feet msl): 20.55 Boring Diameter (inches): 2.00 

DESCRIPTION 

SILTY C1A Y: dark gray (5Y 4/1 ); dry; medium stiff; medium plasticity 

SAND WITI-l CLAY: olive (5Y 514); slightly moist; medium dense; "fine grained sand; 
weathered bedrock 

COMMENTS 

Boring backfilled with 
bentonae/cement grout. 

Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A220GB002 

w 
~ 

>-
I-

8 " 
~ 

w ~ 0 
~ ~ "' ~ "' 

GEOLOGIC DESCRIPTION 

" " " <: > "' "' 0 => 

0 slightly moist; very stiff to hard; low to moderate 
plasticity 

CLAY WITH Sll T: light yellowish brown (2,5Y 6/4),· · t t'ff ' mots ; very s 1 ; 10W plastic!ty 

0 Becomes moist at 3.25 feet; sand grades out 

0 

dwater observed in b i 

Total depth of boring = 8 feet 

Boring backfilled with ber.tonite/cement grout. 

ffi 
0 

N~~~~~~~------------~ 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A220GB004 

PROJECT: MI-IA-FI LOCATION: Building A220 

PROJECT NO.: 0104 I LOGGED BY: E.APPEL SURF ACE ELEVATION: 13.99 feet (MSL} 

BORING START ED: 8/8/03 COMPLETED: 8/8/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 6 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ « 
> 
"' ~ UJ 

UJ « t-
~ ;::: :5: "' ~ 

"' 
>-

UJ UJ CJUJ UJ 0 
t- GEOLOGIC DESCRIPTION UJ t- UJ~ s " 

> ~ ~ 

~ 

"' 
"'~ UJ 

u 0 UJ"' ~ ~ 

:X: >"' UJ ~ "' 
,. "' UJ ~ 

t- > o"' ~ UJ ~ "' ~ « UaJ " " t- « u 
UJ UJ<: « > « "' "' " " "'~ "' 0 "' "' => 

0 / CL/CH CLAY WITH GRAVEL: greenish black (Giey: 10Y 2.~/1); slightly rr.oisi; very stiff; 
- GP010 

/// moderate to high plastici~y; gravel (up to .25 inches) angular / 

- /// 
0 // 

GP011 sc CLAYEY SAND: yellowish brown (10YR 5.6); moist; dense; fine grained sand ,·,., 
,'.·, 

5-X GP912 ,> 
i·, 
,'.·, No groundwater observed in boring. 

Total depth of boring= 6 feet 

Boring backfilled with bentonite/cement grcut. 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A220GB005 

PROJECT: NI-IA-FI LOCATION: Building A220 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 12.09 feet (NSL} 

BORING START ED: 8/8/03 COMPLETED: 8/8/03 DRILLING METHOD: GEOPRPOBE 

BORING DEPTH: 2 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 
<( 

> 
"' ~ UJ 

UJ <( .... 
~ ;::: > " ~ 
,.. 

UJ "' ow UJ 
(!) .... 

UJ UJ > 0 GEOLOGIC DESCRIPTION .... UJ~ 8 'i' ~ ,; g, 

" "'~ 
UJ 

~~ UJ 
~ ~ u 0 

I UJ ~ ~ "' :I' "' .... 2: ~ UJ ~ "' ~ um "' "' .... <( u 
UJ "' Ul<C <( > <( "' "' CJ CJ "'~ "' 0 "' "' => 

~ GP013 
0 -::::: ML CLAYEY SILT: brown (IOYR 5/3), slightly moist to moist; medium stiff; low plasticity 

r::::: No groundwater observed in boring. 

: otal depth of boring - 2 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A220GB007 

CL 

CLAYEY SAND/Sll TY SAND: 
sanG 

GEOLOGIC DESCRIPTION 

brown (10 YR 5/4); dry; loose; fine grained 

CLAY WITH SAND: dark greenish gray (1 for Giey 5GY 4/1); slightly moist; stiff to 
very stiff; moderate p!asticity 

Becomes CLAY (1 for Gley tOY 4/1) at ,:;, 75 feet 

No dwater observed in 

Total depth of boring "' 8 feet 

Boring backfilled with bentorite/cement g:out. 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX. 
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Log of Direct-Push Boring: A220GB008 
Drilling Method: GEOPROBE 
Boring Started: 08106103 
Completed: 08/06/03 

Project: MI-IA-F1 
Project No: 0104 
Location: Building A220 
Ground Surface Elevation (feet msl): 11.13 

Boring Depth (feet bgs): 10.00 
Boring Diameter (inches): 2.00 

DESCRIPTION 

CLAY WITH SAND: dark grayish brown (2.5Y 4/2}; dry; mediumstifl'tosliff; lOIN 
plasticity; medium to fine grained sand; (fill) 

Becomes moist at 2.5 feel 

Brick fragments at 3 feet 

Slag material at 3.5 feet 

CIA Y: dark grayish brO'M1 (2.5Y 412); moist; stiff; high to moderate plasticity 

Black mottling in clay at 5 feet 

Clay becomes greenish gray (1 for Gley SGY 5!1 ); wet; medium stiff 

Rootlets at 8.5 feet 

Total depth of boring= 10 feet 

COMMENTS 

Boring backfilled with 
bentonHelcement grout. 

Page 1 of 1 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A220GB009 

PROJECT: MI-IA-F1 LOCATION: Building A220 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 10.95 feet (MSL) 

BORING STARTED: 8/6/03 COMPLETED: 8/6/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: to feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 
<( 

> 
"' ~ w w <( t--

~ ;:: 1:: ;;; 
~ (!) 

>-
w w ow w 0 

t-- GEOLOGIC DESCRIPTION w t-- w~ 8 " 
> ~ ~ 

!!o ;;; "'~ w o w" w ~ ~ f,l 
:I: w >"' ~ ~ "' :I: 

fn 
t-- 2: o"' ~ w ~ fn 
~ UOJ " " t-- <( u w "' W<( <( > <( "' fn 
0 0 "'~ fn 0 "' "' ::> 

/ CL SillY CLAY WITH SAND: dark grayish brown (2.5Y 4/2); dry, rr.edium stiff to stiff; 
- /// iow plasticity; mediurr. to fine grained sand / 

- /// 
/ 
/// 

/ 
0 /// Moist to slightly moist ai 3 feet 

GP021 / 
/// Moist at 4 feet / 

5- /// 

GP022 / CL/CH CLAY: dark grayish ~rown; moist; stiff: moderate ~o high plasticity 
/// 

/ 
/// 

/ Becomes wet at 7.25 feet, medium stiff GP023 /// 
6.2 / 

/// 

7.4 
/ 
/// 

10- GP024 / No groundwater observed in boring. 

1 otal depth o: boring = ~0 feet 
-

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A222GB001 
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GEOLOGIC DESCRIPTION 

SILTY CLAY; light olive brown ; lightly moist; low plasticity; 25% silt 

SILTY CLA ; slightly moist; medium stiff to stiff; 

Poorly graded SILTY SAND; olive (6YR 4/3); slightly moist loose to medium dense; 
15% silt; possible sandblast abrasive 

Poorly graded GRAVEL; light yellowish brown (2.5Y 6/3); dry; loose; subangular, 
coarse gravel; 5% ;ine sand; 5% silt and clay 

CLAY; da~k greenish gray (10YR 3/1); moist; medium stiff to stiff; loose, graC::es to 
soft; high plasticity; strong organic odor; black streaks throughout 

Total depth of boring= 13 feet 

Boring backfilled with bentonite/cement grout. 

N~3~~~~--~~~-L--~~~~------~------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A222GB002 
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GEOLOGIC DESCRIPTION 

Poorly graded SAND; dark greenish gray (10Y 3/!); moist; dense; 20% silt 

CLAY WITH SILT; dark greenish gray (5Y 3/1); medium stiff to stiff; high 
p!asticity; 10% silt; 10% organics (plant material) 

Heavy organic (decay) odor at 7-10 feet 

SILTY CLAY; dark yellowish brown (10YR 3/4); moist; soft; high plasticity; 15% silt; 
10% antes 
Tota! depth of boring = 11 feet 

Boring backfilled with bentonite/cement grout. 

N~~~--~--~~--L-________________________________ _J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A222GB003 
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GEOLOGIC DESCRIPTION 

medium dense; fine 

SILT WITH SAND: biack (N 2.5/); moist; medium stiff: high p:asticity; 20% fine to 
medium sand; 5% clay, trace organics 

CLAY; dark greenish gray (10Y 3/1); very moist to saturated; medium stiff; high 
plasticity; 5% fine sand; 5% organics 

:rota! depth of boring"' 13 feet 

Boring backfilled with bentonite/cement grout. 

N~~~--~--~~--~~------------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A222GB004 
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GEOLOGIC DESCRIPTION 

dark ~reenish gray 1 moist; dense: fine sand; 5% siit 

CLAYEY SAND; dark greenish gray moist; loose fir~e sane; 20% clay 

Becomes wet at 8 feet 

Color cha:~ges to black (N 2.5/) at 9 feet 

SANDY CLAY; black (N 2.5/); moist; medicm stiff; low plasticity; 30% fine sand; 10% 
organics 

Total depth of boring = 13 feet 

Boring backfilled with bentonite/cement grout. 

N~~~--~--~~--L_ ________________________________ _J 

Page 1 of 1 



;:: 
UJ 
UJ 
~ 
:r: 
>-
~ 
UJ 
c:J 

2 

0 
0 

"' "' ~ 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A223GB001 

8 
UJ 
~ 
~ 

"' « 
(/) 

"' ~ !:o 

"' > 
0 

0 

0 

0 

UJ 
~ 

"' 
,.. 
>-0 
~ ~ 

u 8 
5: "' ~ "' « u a: "' "' => 

GEOLOGIC DESCRIPTION 

SILTY CLAY WITH SAND: light yellowish brown ; dry; soft; low plasticity; 
fine grained sand 

very da~k grayish brown (10YR 3/2); s:ightly moist; very stiff; moderate 

0 WITH CLAY: yellowish brown (10YR 5/6); dry; medium dense; fine 

with black rr.otteling; moist; stiff; 

SANDY CLAY: gray (2.5Y 5/1); moist; soft to :nedium stiff; low plasticity; fine 
grained sand , 

Becomes black (1 for G!ey N2.5/) at 9 feet: very moist; soft 

ater observed in 

Total depth of boring = 10 feet 

Boring backfilled wi~h bentonite/cement grcut. 

N~~~---L--~~--~~--~~------------------------_J 
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GEOLOGIC DESCRIPTION 

SILTY CLAY WITf--! SAND: yellowish browr. (10YR 5/4); slightly moist; medium stiff 
to stiff; low plasticity; fine grained sand 

SANDY CLAY: olive (5Y 5/3); moist; stiff; low plasticity; fine grained sand 

CLAY: cark greenish gray (1 for Gley 5GY 5/1); moist; soft to medium stiff: high 
plasticity 

Wet at 8 feet 

Becomes black at 10.25 feet; very wet 

Total depth of boring == 12 feet 

Boring backfilled with bentonite/cement grout. 

'" N~~~--~--~~--~~------------------------------_J 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A223GB003 
Drilling Method: GEOPROBE 

Project: MI-IA-F1 Boring Started: 08/11/03 
Project No: 0104 Completed: 08/11/03 
Location: Building A223 Boring Depth (feet bgs): 12.00 
Ground Surface Elevation (feet msl): 7.44 Boring Diameter (inches): 2.00 

DESCRJPTION 

SILTY Gl.A Y WITH SAND: light olive brown (2.5Y 516); slightly moist; medium stiff; 
low plasticity; fine grained sand 

CLAYEY SAND: dark greenish gray (1 for Gley 5GY 4/1 ); motst; stiff; low plasticity; 

CLAY WITH SILT: very dark gray (1 for Gley N3!); moist; stiff to very stiff; moderate to 
high plasticity 

CLAY: black (1 for Giey N2.5/); wet; soft; high plasticity 

Total depth of boring= 12 feet 

CCMMENTS 

Boring backfilled v.ith 
bE!Iltonitelcement grout. 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A223GB004 
Drilling Method: GEOPROBE 

Project: MI~JAwF1 Boring Started: 08/11/03 
Project No: 0104 Completed: 08/11/03 
Location: Building A223 Boring Depth (feet bgs): 14.00 
Ground Surface Elevation (feet msl): 9.23 Boring Diameter (inches): 2.00 

DESCRIPTION 

SILT'f CLAY WITH SAND: light olive brown (25Y 513); dry; medium stiff; low 
plasticity; fine grained sand 

CLAY: dark gray{2.5Y 4/1); sHgh~ymoist; stiff; moderate to low plaslidty 

Sandy lens: gray 

Refusal at 3.5 feet (relocated andre-drilled) 

Becomes wet at 6 feet; black v.ffh peat; soli 

Bec:omes very soil at8 feet; very wet 

COMMEr-ITS 

Boring backfilled with 
bentonHefcement guut 
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Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A223GB005 
Drilling Method: GEOPROBE 

Project; MI-IA-F1 Boring Started: 08/11/03 
Project No: 0104 Completed: 08/11/03 
Location: Building A223 Boring Depth (feet bgs): 8.00 
Ground Surface Elevation {feet msl): 8.26 Boring Diameter (inches): 2.00 

DESCRIP'TlON 

SILTY CLAY: dark olive bi"O'Ml (2_5Y 313}; slightly rroist; stiff to very stiff; moderate 
plasticity 

SANDY CLAY: greenish gray {1 for Gley 5GY 511 ); slightly moist; stiff; moderate 
plasticrty; fine grained sand 

CLAY: grayish green (1 for Gley 5G 4!2); wet; soft; high plastidty 

Color changes to black at 6.75 feel; very wet 

Total depth of boring "' 8 feet 

ODMMENTS 

Boring backfilled with 
bentonite/cement grout 
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GEOLOGIC DESCRIPTION 

GRAVEi_LY CLAY: very Cark grayish brown 2.5Y 3/2); moist to slightly moist; stiff; 
moderate to low plasticity 

Gravel rades out at 1 tool 
SILT: :igh~ greenish gray 
plasticity to non-plastic 

7/1 5.6Y); slightly moist medium s:i~f; low 

SILTY CLAY: very dark grayish brow:~ ; rr.o:st: stiff; moderate plasticity 

No ter observed in 

Total depth of boring= 6 feet 

Boring backfilled with bentonite/cement grout. 

~~~~--L--W~--~~~~----------------------~ 
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Logged By: ERIK APPEL 
Drilling Company: VIRONEX 
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Log of Direct-Push Boring: A248GB002 
Drilling Method: GEOPROBE 

Project: M1-1A-F1 Boring Started: 08/05/03 
Project No: 0104 Completed: 08/05/03 
Location: Building A248 Boring Depth {feet bgs): 6.00 
Ground Surface Elevation (feet ms/): 12.12 Boring Diameter (inches): 2.00 

UJ 
0.. 

~ 
.J DESCRIPllON COMMENTS 
5 en 
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Boring backfilled with 

Rail bed gravel 
bentonite/cement guut. 

CL 
SILTY CLAY: yellowish brown (1 OYR 5/4); (fill) 

-
SANDY CLAY WITH SILT: dark greenisll gray 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A248GB003 

8 :? 
UJ 

~ 

~ eo 
~ 

"' "' <t > 
<n 0 

GEOLOGIC DESCRIPTION 

ITH GRAVEL: brown dry; soft to medium s~iff; low 

SAND,Y: s:ightly mois~; fine grained 'gravel (l!P to 0.25 inch) 

SILTY CLAY WITH SAND: dar;.; Qrayish brown (10YR 4/2); ~oist at 2.25 feet; s:iff; 
iow plasticity; f!ne grained sand 

No observed in 

Total depth of boring == 6 feet 

Grab groundwater samples GP010A through GP01~C were col:ected. 

Boring backfi:led with bentonite/cement grcui. 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A248GB004 

PROJECT: MI-IA-FI LOCATION: Building A248 

PROJECT NO.: 0104 /LOGGED BY: ERIC APPEL SURF ACE ELEVATION: 11 feet {MSL! 

BORING STARTED: 8/5/03 COMPLETED: 8/5/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 6 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ 

-< 
> 
"' ~w w ., .... 

~ ;:::o >Z 
~ >-

w OOH 

~ 
w "' .... wo 0 GEOLOGIC DESCRIPTION w 1-W 8 " 
> ~ ~ 

!!- zoo ~ w 8 HW " w ~ ~ u 
:r: w> <( 

~ ~ "' 
, U) 

.... >0 U) 
~ w ~ U) 

~ HU <Il " " .... <( u 
w aow <( <( > <( "' U) 

"' "'"' ~ U) 0 "' "' ::> 

GP011 0 /; CL SillY CLAY WiiH GRAVEL: light yellowish brown (2.5Y 6/4); dry; low plasticity; 
/// medium s~iff 
/// CLAY WITH SAND: dark greenish brown (25Y 4/2); slightly moist low plasticity; 0 / 

GP012 /// mediLHll stiff to stif; fine grained sand 
/ 
/// Concrete block between 2.5 and 2.75 feet / 
/// 

SILTY CLAY: very dark gray (1 for GLEY N3/): r.1oist to very moist rr1oderate GP013 0 / 

5- /// plasticity; stiff / 
/// 

No groundwater encountered in boring ~ 

Total depth of boring - 6 feet 

SorinQ backfilled with bentonite/cement ~rout. 

10-

-

15-

20-

25-

30-

35-1 
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GEOLOGIC DESCRIPTION 

SILTY CLAY; dark yellowis:, brown: moist; medium stiff; low plasticity; 2C% silt; 5% 
fine to medium sand 

CLAY WITH SILT; dark greenish gray 
10% sflt; wet at 5.5 feet 

moist: medium stiff; high plasticity; 

:moist; soft low 

Color grading to black at 8.5-10 feet (5Y 2.5/2) 

CLAY SILT; dark greenish gray ) moist; medium stiff; 10% silt 

Total depth ot boring= 15 feet 

Grab groundwater sampie GP015 was collected 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
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GEOLOGIC DESCRIPTION 

SILTY CLAY; dark yellowish brown (10YR ~/6); moist medium stiff; low plasticity; 
20% silt; 5% fi;,e gravel 

CLAY; dark greenish gray (10Y 3/1); moist; mediur:1 stiff: high plasticity; 1Cl% silt 

SILTY CLAY; black (N2.5/); soft; wet; high plasticity; 25% silt trace of organics 

Color changes to dark greenish gray (10Y 3/1) at 6 feet 

Total depth of boring= 10 feet 

Grab g;-oundwater sample GP016 was collecteC. 

Boring backfilled ~<Jiih bentonite/cement grout 

"' "' 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A265GB003 
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1-- GEOLOGIC DESCRIPTION 

SILTY CLAY; dark yellowish brown 
2C% silt; 5% fine gravel 

Dry at 6 feet 

moist medium stiff; low plasticity; 

SAND; dark yellowish brown (tOYR 4/6); , y; very dense; very fine sand; 5% clay; 
possible bedroc Refusal at 11.5 feet 

Total depth of boring ::: 11.5 feet 

Grab groundwater sample GP017 was collected. 

Boring backfilled with bentonite/cement grout 

~~~~--L-~~~--~~~----------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB001 

UJ 
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GEOLOGIC DESCRIPTION "' 
,.. 

0 
t-

~ 

0 

0 

0 CLAY; olive (5Y 4/4); moist; stiff; high pi trace silt 

GP016 

0 
Color changes to dark greenish gray (lOY 3/f) 

0 
GP017 Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
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GEOLOGIC OESCR!PT!ON 

Asphalt 

Pea 
Poorly graded SAND; yellowish. brown (IOYR 5/6) d 1 ; ry; oose; medium to coarse 
sand; 5% fine gravel; 5% silt and clay 

moist stiff; high plasticity; 5% silt 

Total depth of boring "' 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. 

Total depth of boring= 10 

LOG OF DIRECT -PUSH BORING 
A267GB003 

GEOLOGIC DESCRIPTION 

(10YR 5/6): dry; loose; fi'le i:o medium sand; 

Boring bacKfilled with bentonite/cement grout. 

"' ~ ~ L-~~~~----~-----Lj_ __ L__j _____ PPa:g~e:ft~o~f~I;-------------------------------------------J 
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

A267GB004 

0 

0 

SILTY SAND; yeilowish brown 
plasticity; 25% silt 

GEOLOGIC DESCRIPTION 

; d;y; :oose; fine to medium sand; low 

Poorly graded SAND WITH GRAVEL; yellowish brown (IOYR 5/6); Cry; loose; 20% 
fine to medium angular gravel 

SILTY CLAY; ol:ve (5Y 4/4); dry; stiff; low plasticity; 15% silt 

CLAY; olive (5Y 4/4); moist; stiff; high plasticity; 5% si:t 

Tctal depth of boring= 10 feet 

Grab groundwater sample GP030 was collected. 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB005 
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GEOLOGIC DESCRIPTION 

SILT; brown (7.5YR 5/ 4); dry to moist; medium 
dense; fine to coar fine to coarse sand; 10% silt 

CLAYEY SILT WITH SAND; dark yellowish brown (10YR 4/4); moist; medium stiff; 
20% clay; 15% fine sand 

CLAYEY SILT; very dark gray (5Y 3/1); moist; medium stiff. 25% clay; some light 
olive brown (2.5Y 5/6) mottling 

Trace rootlets and fine gravel by 7 feet 

Increasing clay to 35% by 10 feet 

Color changes to very dark gray (N3/) by 12 feet; trace rootlets and fine gravel; 
continued light olive brown mottling 

CLAYEY SILT WITH GRAVEL; very dark gray (N3/); moist; medium stiff: 35% clay; 
15% varied colored fine gravel (:ed pieces are possible brick fragments); trace 
rootlets 

CLAYEY SILT: very dark gray (N3/); moist; medium stiff: 35% ciay; trace rootlets 
and sheli ts 

Tota! depth of boring = 17.75 feet 

Grab groundwater sample GP041 was collected. 

BorinQ backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB006 

GEOLOGIC DESCRIPTION 

5/ .:!:); dry to moist medium 
10% silt 

fine sand; 15% siit 

moist; soft; 30% clay 

i.5-inch-thick, wet gravel layer at 4.75 feet 

Trace gravel by 7 feet 

Color changes to olive brown (2.5Y 4/4) by 9 feet 

Total depth of boring = 10 feet 

Grab groundwater sample G?034 was collected. 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB008 

SILTY CLAY; olive brown 
gravel 

GEOLOGIC DESCRIPTION 

CLAYEY SILT: very dark grayish brown (10YR 3/2); rroist; soft to medium stiff; 
30% clay; trace rootie~s and smail gravel-size nodules 

Color changes to dark olive brown .(2.5Y 3/3) by 4.5 feet; trace root:ets and 
small gravel-size nodules; mediu~ stiff 

Stiff by 7 feet; trace rootlets and smell gravel-size nodules 

Total depth of boring= 8.5 feet 

Boring backfilled with bentoni:e/cement grout. 

<0~~~--~-L~~--~~~----------------------~ 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB009 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 11.07 teet (MSL! 

BORING STARTED: 10/8/98 COMPLETED: 10/12/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 19 teet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
-' 
"' > 
"' _,UJ UJ -o:t-

;:: >Z ~ 

"'~ -' "' 
>-

UJ UJ UJ t-
UJ UJCl 

-' > 0 
-' 

GEOLOGIC DESCRIPTION 
t-UJ 13 "' -' 

~ zoo ~ UJ 0 ~UJ ::1 UJ ~ -' u 
~ 'i" <f) :r: UJ> <f) -' "' t- >0 ~ UJ ~ <f) 

~ ~u <D "' "' t- "' u 
UJ «UJ "' "' > "' "' "' Cl Cl« -' <f) 0 "' "' => 

I 
Concrete 

- r-~ I Poorly graded SAND; olive brown (2.5Y 4/3); moist: loose; medium sand; 5% shell -;-
- fragments; trace silt 

- MUDSTONE; light oiive brow:~ (2.5Y 5/4); 'Twist; soft triable; moderately to highly 
weathered (to clay in places); closely fractured 

-VI Moderately weathered by 4 feet 

5-

VI 
10-

I 
Color change to olive (5Y 4/3) by 12.5 feet; moist: moderately weathered 

15-

-
- Wet at 18 teet -

20-
Total depth of boring - 19 feet 

Grab groundwater sarr.ple GP044 was collected. 

Boring backfilled with bentonite/cement grout. 

25-1 
c 

-

30-

35-
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB010 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 11.18 teet (MSL) 

BORING STARTED: 10/1/98 COMPLETED: 10/2/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 19 teet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 

-< 
> a: 

~'" w -o:l-
;::: >Z ~ 

~ >-
w a:-

w w "' I-
w '"" > 0 GEOLOGIC DESCRIPTION 

1-W ~ 8 j' ~ ~ 

!= za: ~ w 0 -w "' w ~ ~ Sl 
I w> U\ ~ ~ a: I 

(f) 

I- >0 ~ w ~ (f) 
~ -'-' "' "' "' I- -< (.J 
w a:w -< -< > <( a: (f) 

" ""' ~ "' 0 "' "' => 

10~ SM 
Asphalt ~ 

Nl SILTY SAND WI I H GRAVEL; yeilowish brown (iOYR 5/6): dry; loose; fine to coarse 
-- CH \ sand; 20% fine gravel; 15% siit / -----

(5Y 3/1); rr.oist --- SILTY CLAY; very dark gray soft; high plasticity; 35% silt 

§:~~ 
-

I ~~~ Color change to olive (5Y 5/3) by 4 feet; some dark, very coarse sand size 

5- --- nodules -------
- --------

I 
MUDSTONE; olive brcwn (2.5Y 4/ 4): moisi; soft; friable, highly weathered; closely 
fractured; weathering to a clay 

10-

I Some darker mottling by 10 feet 

-

-

I Color change to olive (5Y 4/3) by 13 feet; moderately weathered 

15-

J 1¥ Wet at 18 feet 
-

Total depth of boring = 19 feet 
20-

Grab groundwater sample GP045 was collected. 

Boring backfilled with bentonite/cement grout. 

25-i 
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB011 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 11.55 feet {MSLJ 

BORING STARTED: 10/1/98 COMPLETED: 10/1/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 19 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 
> 
a: 

~"' UJ <t>-
;:: >Z ~ 

~ >-
UJ 

a:~ 
UJ 

(!) >--UJO ~ 0 GEOLOGIC DESCRIPTION UJ >-UJ 8 " 
> ~ ~ 

~ za: ~ UJ 8 ~w " UJ 
~ ~ u 

r w> <( 
~ ~ a: 'I' "' >-- >0 "' ~ UJ ~ "' ~ ~u "' " " >-- <( u 

UJ O:UJ <( <( > <( a: "' 0 oa: ~ "' 0 "' (!) => 
~ 

~ GP046 

Asphalt ~ 

. 2.1 I;;;:; SM SIL I Y SAND WITH GRAVt.L; yel:owish brown (10YR 5/6); dry; loose; fine to coarse 

// sand; 20% fine gravel; 15% Silt 

// 
/~ .. 1/·' . . 

0 t:=-~0 CH SILTY CLAY: black (5Y 2.5/1); moist; soft; high plasticity; 35% silt 
5 GP047 

iO'--
---------------

0 --------
GP048 ----------

=~~: Color change to dark olive gray (SY 3/2) by 8.75 feet 

10- t~~~ Color change to olive (5Y 4/3) by 10 feet; some dark nodules present (very ----- coarse sand size) ------------------

~~~ 
"' 

iO'--

15 
MUDSTONE; olive brown (2.5Y 4/4); moist; friable; highly weathered; closely 
fractured 

1¥ Sorr;e wetness in the fractures by 16 feet 

1-
Total depth of boring= 19 feet 

20-
Grab groundwater sample GP049 was collected. 

Boring backfilled with bentonite/cement grout. 

25-

30-

-

-
35-
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB012 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 12.15 feet (MSL) 

BORING START ED: 10/1/98 COMPLETED: 10/1/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 
> 

"' ~UJ UJ <(I-

;::: >Z ~ 

"'~ ~ 

"' 
>-

UJ UJ UJ t-
UJ UJO 

~ > 0 
~ 

GEOLOGIC OESCRIPTION 
~ 

t-UJ ~ 8 ~ UJ 
~ 

0 zcro 
" ~ ~ u 

~w <( UJ ~ 

"' 
<n :< w> <n ~ "' t- >0 ~ UJ ~ <n 

~ ~u <Il " " t- <( u 
UJ crow <( <( > <( "' <n 
0 "'"' ~ <n 0 " "' :0 

)/ SM Aspha!t / 
2.3 SILTY SAND WITH GRAVEL; yellowish brown (1DYR 5/6); dry; ioose; fine to coarse 

/ GP0 50 // CL \ sand; 20% fine gravel; 15% silt 
/// SlLTY CLAY WITH SAND AND GRAVEL; da~k yellowish brown (IOYR 4/4); moist / 
/// medium stiff; low plasticity; 25% silt; 15% sand; 15% gravel 

/ 

2.1 /// 

GP0 51 
/ 

5- -:=-~j CH SIL 1 Y CLAY; ve~y dark gray (5Y 3/1); moist; soft; high plastidty; 35% silt 

~~ 
- 2.3 =~~ 

GP0 52 ~~~ 
=~~~ 

Color change to olive gray (5Y 4/2) by 8 feet; some dark gray a~d yel:owish 
brown mottling 

10-1-
-=~~ 

T a tal depth of boring = 10 feet 

Boring backfHied with bentonite/cement grout. 

15-

20-

25-

30-

-
35-
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... 
0 
"' "' ... 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A267GB017 

a. 

0 

0 

0 

GEOLOGIC DESCRIPTION 

ASPHALT: black 

SILTY CLAY: grayish brown .5Y ; moist to slightly moist soft to medium 
stiff; i'ow plasiicity; sa:~d angular, coarse-grained; sorr.e gravel, fine grained, 

ular 

CLAY: dark greenish gray (1 for Gley 5GY 4/1); moist; medium stiff: r.wderate to 
high plastic'ty 

Becomes dark olive brown (2.5Y 3/3) 

Occasional rounded gravel (up to 0.5 inch); dark brown (7.5YR 3/4) 

1\o oundwate~ observed in bo i· 

Total depth of bering= 9 feet 

Bcri:~g backfilled with bentcnite/cen:ent srout. 

ID L-~~~~--~----~~~--~--~--~~----------------------------------------J Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A271GB001 

0 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

Asphalt 

der:se; angular, 

medium stiff; low plasticity; 15% silt 

low plasticity: 

brown (10YR 4/6); dry; very dense; 

SILTY CLAY; dark yellowish brown (10YR 4/6): slightly moist; stiff; low plasticity; 
25% si!t; 5% fine sand 

Poorly graded SAND; dark yellowish brown (10YR 4/6); dry; dense; fine to medium 
sand 

Total depth of boring= 15 feet 

Boring backfilled with bentonite/cement grout. 

"' "' ;:: 
~~~--~--~~~~~--~~-------------------------J Page I of I 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A271GB002 

PROJECT: Mare Island Group II/III Accelerated study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 9.11 teet (MSLJ 

BORING STARTED: 10/5/98 COMPLETED: 10/7/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 13 teet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 

> 
0: 

~ w w 
<( >--

~ 
t= ii: "" 

~ (!) 
,.. 

w QW w >--
w w > 0 GEOLOGIC DESCRIPTION 
!S >-- w~ s >' w ~ ;ol 

"" 
0:~ 
w"' w ~ ~ 8 0 

:< w ><( ~ !!- 0: :< <n 
>-- ;:; o"' ~ w ~ <n 
~ U<IJ >: >: >-- <( u w 0: W<: <( > <( 0: <n 
Cl Cl 0:~ <n 0 ., (!) => ... GM 

Asphalt ----.0 SANOY SILTY GRAVEL; strong brown (7.5YR 5/6); dry; loose; fine gravel; 30% 
.r 

lli 
CH \ sand; 15% silt 

SILTY CLAY; dark greenish gray (10Y 4/1); moist soft; high plasticity; 35% silt 

l-I~~ some dark mottling spots 

1¥-== Wet silty zone at 4 feet 

5- --- (N3/ ) ·at 5 feet; 10 to 15% organics -- Color change to very dark gray ------------- Color change to dark grayish brown (2.5Y 4/2) by 6 feet no organics; medium ------- stiff -------------
MUDSTONE: light olive brown (2.5Y 5/4); moist; soft; highly weathered to a clay; 
friable in places; closely fractured 

10- Moderately weathered by 10 feet; friable throughout 

--' 
Total depth of boring - 13 feet 

15-
Boring backfilled with bentonite/cement grout. 

20-

25-

30-

... 

35-
Page I of 1 



~ 
0 

"' "' ;:: 

I 

... TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A271GB003 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVATION: 8.55 feet {MSL) 

BORING STARTED: 10/5/98 COMPLETED: 10/8/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 13 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ 
<( 
> 

"' ~ w w <( I-
~ ;:: > 

"' ~ 
,_ 

w "' "''" w "' I-UJ 0 GEOLOGIC DESCRIPTION w I- w~ 9 x > ~ 

'" !!, 

"' "'~ 
w 

w"' ~ ~ u 0 
:r: ><( UJ ~ "' 'i' <n 

UJ ~ 
I- > o"' ~ w ~ <n 
~ ii' UOJ "' "' I- <( u w UJ<( <( > <( "' <n 
c:J c:J "'~ <n 0 " "' => 

··~ GM 
Asphalt ~ - • SANOY SILTY GRAVEL: strong brown (7.5YR 5/6); dry: loose: fine gravel; 30% 

f r?' SP sand; 15% silt 
'""-' ML (10YR 4/3); dry to moist; r--~ Poorly graded SAND WITH SILT AND GRAVEL; brown 
'""-' loose; coarse sand; 15% fine gravel; 5% silt 
r--~ CLAYEY SIL 1; dark greenish g~ay (10Y 4/1); moist; soft 30% cfay 

5- -r::-~ Wet at 4 feet 
'""-' 
--- CH \ 10 to 15% organics by 4.5 teet / ----- SILTY CLAY; dark grayish brown (2.5Y 4/2); moist; soft; high plaslicity; 35% silt -----
~='= 

-
MUDSTONE; ligilt oiive brown (2.5Y 5/4): moiSt: soft; highly weathered to a clay; 

- friable in places; closely fractured 

10- Moderately weathered by 9.5 feet; friable throughout 

Total depth of boring- 13 feet 

15-
Boring backfilled with bentonite/cement g:out. 

-

20-

25-

30-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB005 (J12) 

lll 
~ 
>-
t-

" 
~ 

~ 0 
~ "' 
" > 
0 

0 
GP001 

GEOLOGIC DESCRIPTION 

SILTY SAND, yellow (10YR 6/6), very fine-grained, poorly graded, 
medium dens 

SANOY GRAVEL, sub-rounded to angular, poorly graded, loose, dry, with asphalt 
fragments from 1.5 i:o 2 feet 

SILTY GRAVEL, reddish brown (5YR 4/4), sub-rounded to angular, we:l-graded, 
loose, damp, with organic odor 

GRAVEL, light gray 1 well-graded, with little sand 

Boring backfilled with bentonite/cement grout. 

Page I of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB007 (K13) 

GP011 0 

GEOLOGIC DESCRIPTION 

SANDY SILT, dark reddish brown ( YR 3/ and yellowish red mo~tled, 

medium stiff to si:ift, damp, 'l'lith grave! at surface 

Same as above 
and iron-oxide 

with color change to light o\ive (5Y 5/6) with light brown 

SILTY CLAY, olive (5Y 4/4) and yellowish red (5YR 5/6) with !ron-oxide mottling, 
low plasticity,,moist 

, static water level at 5.1 feet 

Total depth of boring = 6 feet 

Boring backfi!led with bentonite/cement grout. 

0 ~~~~~--~----~~-L--~--~--~~~--------------------------------------~ Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB008 (K14) 

0 

SA0JD, brownish yellow ( 
sub-rounded to angular g;avel 

CLAYEY S~L T, dusky green 
organics and roots 

GEOLOGIC OESCRIPTION 

, medium-grained, well-graded, loose, with 

G 3/2), low plas-:.icity, very si:i~f. damp, with few 

SILTY CLAY, dark greenish gray (5G 4/1), iow plasticity, r.ledi:.;m stiff to stiff, 
moist, with few organics throug~out interval 

Same as above except medium stiff to soft, and with organic odor 

Tota! depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~--~----~~~--~--~--~~~--------------------------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB009 (K12) 

UJ 
~ 

>-
f-

s "' 
~ 

8 
UJ 

~ 

~ ~ "' 

GEOLOGIC DESCRIPTION 

~ "' "' "' u 
"" > "' "' 0 :0 

sw GRAVELLY SAND, yellowish brown ( and g;ayish brown (10YR 4/2), 
angular tc sub-rounded, medium- to coarse-grained, loose, dry 

GREENSAND, dusky green (5G 3/2) to dusky yellowish green (10GY 3/2) 

0 
L, dark grayish brown (10YR 4/2), angular; ·.-~ell-graded, rr.edium 

dense, c water leve: a~ 5.2 feet 

CLAY, dark greenish g~ay 1, low piasticity, stiff, wet, with organ:cs and 
organics odor 

Total depth of boring= 8 fee~ 

Boring backfilled with bentonite/cement grot<t 

" 0~~~~----L----LL--L--L---~--~~----------------------------------_J 
Page 1 of 1 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB010 (J13) 

GEOLOGIC DESCRIPTION 

SILTY GRAVEL, reddish gray 5/2), poor:y graCed, loose, damp, with grave: 
at surface 

SANDY SILT, dark reddish brown fine-grained, poorly graded, stiff, 
moist 

CLAY, dark olive gray (5Y , low plasticity, soft, wet 

GPOI2 0 
Total depth of boring= 8 feet 

Boring backfilled with bentonite/cement grout. 

~~~~~--~----~~~--~--~P~ag~e~t-o7t 7t--------------------------------------_J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB011 (K16) 

0 

GEOLOGIC DESCRIPTION 

SA.NDY SILT, reddish brown (5YR 3/4), fine-grained sand, medium stiff 
mo1st, w1th gravel at surface ' 

SILTY CLAY, olive (5Y 4/4) and reddish brown 
mottling, low plasticity, scft, moist 

Bori>~g backfilled with bentonite/cement grou-t. 

wi~h iron-oxide 

mot~ling, 

"' "' " 0~~~~~~~-----------Page I of I 
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1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB012 (I14) 

PROJECT: Mare Island Phase II Remedial InvestigaUon LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Rob White SURF ACE ELEVATION: 8 teet (MSL) 

BORING STARTED: 11/11/93 COMPLETED: 11/11/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2/nches DRILLING COMPANY: PRC-EMI 
~ .. 
> 

"' ~"' UJ ...... 
;::: >Z ~ 

~ >-
UJ "'~ w (!) t-wo ~ 0 GEOLOGIC DESCRIPTION w t-UJ 8 >' > ~ ~ 

~ zoo ~ UJ H 
HUJ ::;; 

UJ 
~ ~ 8 0 

I w> U'i ~ ~ "' I 
<n 

t- >0 ~ UJ ~ <n 
~ ::ctd "' ::;; ::;; t- « u 
UJ :'i « > « "' <n 
0 "'"' <n 0 " (!) => 

. ·0 GM SILTY GRAVEL, yellowish brown (10YR 5/4), angular, coarse-grained, medium .· .. SP \ dense, darr.p, with gravel at surface / 

'"'· SAND, yellow:sh brown (10YR 5/4), fine-grained, medium dense, damp, static water .· •· . · .. level at 3.13 feet . · •· . · .. 
P7 GM SILTY GRAVEL, dark grayish brown (tOYR 4/2), sub-roC!nded, loose, saturated ~ 

5- GP019 0 v:// CL SIL 1 Y CLAY, dark gray (5Y 4/1-) with black rr.ottling, low plasticity, very stiff, 

1/:// damp, with fine-grained sand lenses from 5 to 6 feet 

- v:// 
/ 

-'-
/// 

Totai depth of boring - 8 feet 

Boring backfilled with bentonite/cement grout 
10-

15-
-

20-

-
-

25-! 
-

30-

35-
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB013 (I 12) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: JR04 

PROJECT NO.: 144 I LOGGED BY: Rob White SURF ACE ELEVATION: 8 feet (MSL! 

BORING STARTED: 11/11/93 COMPLETED: 11/11/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > 

"' ~UJ UJ -o:t- ~ ;::: >Z 
~ >-

UJ "'~ UJ UJ "' t-
UJ UJCJ 

~ > 0 
~ 

GEOLOGIC DESCRIPTION 
t-UJ 8 'i' ~ 

!'o za: ~ UJ 0 " ~ ~ u HUJ 
U'i 

UJ ~ '< "' :r: UJ> ~ a: 
t- >0 ~ UJ ~ "' ~ ~u OJ " " t- "" u 
UJ «UJ "" "' > "' a: "' CJ oa: ~ "' 0 "' "' ::> .. •· SP GRAVt.LL Y SAND, yellowish brown (10YR 5/4), mediJm-grained, medium dense, . · .. damp, with some silt, and gravel at surface .. •· 

GP005 0 / CL SILTY CLAY, dark grayish brown (10YR 4/2) with iron-oxide mottling, low 
/// plasticity, medium stiff, damp, with organics from 3.25 to 4 feet, no sample / 
/// recovery from 4 to 8 feet, static water level at 5.62 feet 

/ 
/// 

5-
/ 
/// 

/ 

- /// 
/ 

- /// 
/ 
/// 

f- / 

Total depth of boring- 8 feet 

10-
Boring backfilled wifh bentonite/cement Grout. 

15-
-

20-

-
25-

30-

35-
Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB014 {H12) 

0 

GEOLOGIC DESCRIPTION 

, loose, 

SANDY CLA':', brownish yellow (10YR 6/6) r:1ottled, with fine-uained sand, low 
plasticity. soft, moist, static water level at 3.8 feet 

CLAY, dark greenish gray (53Y 4/1), low plasticity, soft, wet to saturated at 13.25 
feet 

Total depth of boring= 8 feet 

Boring backfilled with bentonite/cement grout 

0 L-~~~~--~----~~~--~--~----~~--------------------------------------J 
Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB015 (J14) 

" ~ -"" 
;:;: 
> 
0 

0 

0 
0 

UJ 
~ 

"' 
,_ 

0 >--
~ " 0 

(f) 

GEOLOGIC OESCRIPT!ON 

i n-oxide staining, angula:, 
face 

(10YR 4/2), low plasticity, medium stiff, moist, 

very fine-grained, poorly graded, very dense. 
bottom of interval 

with black mottling, !ow plasticity, stiff, damp 

Totai depth of boring = 8 feet 

Bor:ng backfilled with benton!te/ceme~t grout. 

0 ~~~~~----~----~~--~~--------------------------------------------~----------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB016 (G13) 

0 

GEOLOGIC DESCRIPTION 

SILT, very dark brown ( 2/2), low plasticity, stiff, damp to sat:..:rcted wi 
depth, with organics and metal fragments from 1.25 to 1.5 teet, static water level 
at 2.5 feet 

Same as above exce;Jt with color change to yellowish brown (10YR 5/4), stiff to 
hard, wet with depth, and with trace g:-avel and siltstone fragments 

CLAY, dark gray (5Y 1 with black nettling, low plasti.::::ity., medium stiff to stiff, 
moist 

Total depth of boring= 8 feet 

Bori:~g backfilled with bentonite/cement grout. 

0~~~~----~---L~-L~~--~--~~----------------------------------_J 
Page I of I 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB017 (I 13) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Rob White SURF ACE ELEVATION: 8 feet (MSLJ 

BORING STARTED: 11/11/93 COMPLETED: 11/11/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 

> « 
~ '" '" <( t-

~ ;:: > 3 ~ >-
'" « 

oW w "' t-
w w > 0 GEOLOGIC DESCRIPTION 
!!, 1- w~ 8 ~ w ~ " 3 «~ '""' '" 

~ ~ 8 0 
I w >"" ~ ~ « I <n 
1- ;:; o<n ~ w ~ <n 
~ UaJ "' "' t- <( u w « W<t <( > <( "' <n 
0 0 «~ <n 0 " "' => 

-:::: ML SIL i, brownish yeliow (IOYR 6/6), low plas~icity, medium stiff, dry, with trace 
- angular and coarse-grained grav21 .· •· SP SAND, very pale brow:~ (10YR 7/4), very fine-grained, loose, Cry, with trace - .... .· .. angular and medium-grained gravel 
- . · .. 
- ~ ML 

\ 
SIL 1, dark grayish brown (10YR 4/2), low plasticity, mediun stiff, moist to 

/ ·.o.o 6M saturated with depth, static water level at 3.4 feet 

5- o.· . .; SILTY GRAVEL, yellowish reG (5YR 5/6), loose, saturated, witn wood fragments 
·.o.o from 6 to 6.5 feet 

0. · . .; ,, 
"' GPOI5 0 /; CL CLAY, dark gray (5Y 4/1), low p!asticity, medium sti;f to s~iff, moist 

Total depth of boring - 8 feet 

10-
Boring backfilled with bentonite/cement grout. 

-

-

-

15-

20-

25-

-
30-

-
35-
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB018 (H13) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Greg Meyer SURF ACE ELEVATION: 7 feet (MSL) 

BORING STARTED: 11/12/93 COMPLETED: 11/12/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: B teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > 
0: 

~'" w "" .... ~ 

i= >Z 
~ >-

w 0:~ 

~ 
w "' .... 

w Wt:l > D GEOLOGIC DESCRIPTION 
1-W El ~ ~ " != zo: ~ w 
~w " w ~ ~ 8 D 

:r: w> c:l ~ ~ 0: :r: "' .... >D ~ w ~ "' ~ ~u "' " " .... "" (.J 
w o:w <t <t > <t 0: "' t:l t:IO: ~ en D " "' => 

-:::: ML SILT, dark grayish bro~n (IOYR 4/2), low plasticity, mediur.1 stiff, damp, with trace 
- angular gravel and wi~h silty gravel at surface 

. 0 GM SIL 1 Y GR.£\ VEL, very pale brown (10YR 7 I 4) mottled, angular, loose, dry - ........ ML SANLJY SILT, dark grayish brow'! (IOYR 4/2) mottled, medium stiff, damp ..___ 

0 r-......-
GP021 / CL SILTY CLAY, dark olive gray (5Y 3/2), medium stiff, moist lo saturated with 

5- /// depth, static water level at 3..98 feei: / 
/// 

/ 
/// 

/ 
/// Same as above except soft ai 7 feet, and with organics at 7.25 feet 
// 

Total depth of boring= 8 feet 

10-
Boring backfilled with bentonite/cement grout. 

-

15-

-
-

20-

25-

-
-

30-

35-
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r1 TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB020 (H14) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Greg Meyer SURF ACE ELEVATION: 6 feet (MSL} 

BORING STARTED: 11/12/93 COMPLETED: 11/12/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"' > 
a: 

~ UJ 
UJ 

"' t--
~ ;::: 1;: 3 ~ (!) 
>-

UJ oUJ UJ t--
UJ UJ > 0 GEOLOGIC DESCRIPTION 

~ 
UJ~ 8 ~ ~ ~ 

!'= "''" UJ 0 UJ~ UJ 
~ ~ u 

:r: UJ >"' ~ '" a: 

"' "' t-- i':; o"' ~ UJ ~ "' ~ U<D " " t-- "' u 
UJ a: UJ-< "' > "' a: "' D D a:~ "' 0 " (!) ::> 

"0 GM GRAVEL, reddish brown (5YR 4/4), loose, damp, with silty gravel at su~face ;,oo 
M/S SILTY SAND and CLAYEY SAND MIXTURE, yeliowish brown (IOYR 5/4) and olive 

gray (5Y 5/2), loose to mediu;n dense, Gamp to mo:s: and wet to satura~ed ¥-:ith 
depth, with sandstone fragments and some clay a:~d trace calcite 

-
5-

-
GP023 0 CH CLAY, olive gray (5Y 3/2), high plasticity, medium stiff, damp to moist, with some - ----- organics ------

Total depth of borir.g- 8 feet 

10-
Boring backfilled wiih bentonite/cement grout. 

-

15-
-

20-

25-

30-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB022 (G14) 

0 

GEOLOGIC DESCRIPTION 

SILT, dark grayish brown 
depth, with si!ty gravel wi asphalt 
feet, static water ievei at 1.95 feet 

as~icity, loose, 
1 at surface and . 

-to saturated with 
fragments at 1.75 

SILTY SAND, yellowish brown on~ and moderate olive brown (5Y 4/4), 
fine-grained, poorly graded, medium dense, damp to saturated, with sandstone 
fragments 

CLAY, dark olive gray (5Y 3/2) with black mottiing, low plastici~Y. sfitf 

Total depth of boring= 8 feet 

Boring backfilled with bentonite/cement grout. 

0 L-~~~~----~----~~--~~----------------------------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB023 (F14) 

0 

GEOLOGIC DESCRIPTION 

1) with iron~oxide mottling, low piasti::::ity, medium 
dark staining 

Total depth of boring = 8 feet 

Boring backfilled with bentonite/ce:nent grout. 

" OL-~~~~--~----~~~--~--~--~~~------------------------------------~ 
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~ TETRA TECH EM INC. 

PROJECT: Mare Island Phase II Remedial Investigation 

PROJECT NO.: 144 I LOGGED BY: Greg Meyer 

BORING STARTED: 11/12/93 COMPLETED: 11/12/93 

BORING DEPTH: 4 teet BORING DIAMETER: 2 inches 

-:i. 
> 
"' ~UJ UJ <r ~ 

;= ~~ _J (!) ~ 
~ ~~~ B ~ ~ g _J 

- zo:::~ a... ...J 8 8 
~ ~~&5 ~ ~ ffi ~ ~ 
UJ
a... i:;uOJ <:::J:: :::: I- <e ~ 

0::: W <( > <( 0::: U> 

LOCATION: IR04 

LOG OF DIRECT -PUSH BORING 
IR04GB025 (G15) 

SURF ACE ELEVATION: 6 teet (MSL! 

DRILLING METHOD: DIRECT PUSH 

DRILLING COMPANY: PRC-EMI 

GEOLOGIC DESCRIPTION 

I--'
0

"--F~:=~1't---"w'-+--"o'---+="''k'="'C,od-cG"'~'--+--S,-I,--L"",---y-G---R,--A-V-E-L-. -d-a-ck_g_r_a_y_is_h_b_r_ow-n~(-10_Y_R-~-~-2---).-s-u-b---ro_u_n-de_d_to_a_ng_u_la-r-. ..,fi-ne---to----1 

·o.o coarse-grained, saturatec' with depth, with gravel and concrete debris at surface ~ 
0 / CL a:~d thin layer of greensand at 0.5 foot, static 1-.Jater level at 1.35 feet / 

~~~~~ 0 /////// SILTY CLAY, dar;,: gray (5Y 4/1) mottling, low plasticity, nediurn stiff, damp, with 
sandstone fragments 

// 

5-
Total dep~h of boring= 4 feet 

Boring backfil!ed with bentonite/cement grout. 

10-

15-

20-

-

-

25-
-

30-
-

-

35-
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB026 (H15) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Curt Enos SURF ACE ELEVATION: 7 feet (MSLJ 

BORING STARTED: 11/12/93 COMPLETED: 11/12/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 
> a: 

__,w w <(f--
~ ;::: >Z 

~ 
,_ 

w a:~ "' >--wow w 0 GEOLOGIC DESCRIPTION w >--W~ 8 x > ~ " ~ za:~ w 

~~~ w ~ ~ 8 0 

J: ~ ~ a: J: "' >-- i::SCJ ~ UJ ~ "' ~ :;: :;: >-- <( u 
w «W<( <( > <( a: "' D oa:~ "' 0 " "' => 

"'-.-· ML SANOY SIL 1, yellowish b:own (10YR 5/4) 't~ith orange mottling, medicrm stiff, moist, ---... with minor coarse-grained gravel, and silty g;avel at surface --..--.... 
// CL SANDY CLAY, yellowish brown (10YR 5/4}, low plasticity, soft, !Tioist, with metal 
/// fragments with depth, sta~ic water level at 2.59 feet / 
/// 

/ Same as above except with color change to dark g~ay (SY 4/1) with red mottling, 
/// 

5- / and with sandstone fragments and some sand lenses 
/// 

- GP028 0 / 
/// Same as above except with dark organic staini:~g and without mottling, medium / 

- /// stiff 
/ 
/// -

Total depth of boring ~ 8 feet 

10-
Boring backfilled with bentonite/cement grout. 

-
15-

20-

-
25-

30-

35-
Page I of I 



"' N 
0 

"' (!) .. 
0 

I 

1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB028 (E14) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Curt Enos SURF ACE ELEVATION: 6 feet (MSL) 

BORING STARTED: 11/12/93 COMPLETED: 11/12/93 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 5 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
..; 
> 

"' ~'" w ..,,_ 
~ ;::: >Z 

~ >-"'~ (!) w WCl ":l w 0 
,_ 

GEOLOGIC DESCRIPTION w o-W 8 ., > ~ ~ g. Z« ~ w c: 
~w " w ~ ~ 8 :r: w> Ul ~ eo "' :r: "' ,_ >0 ~ w ~ "' ~ ~u <D " " 

,_ 
"" u 

w "''" "" ..; > "" "' "' Cl Cl« ~ "' 0 3 (!) => /: CL SIL: Y CLAY, yellowish brown (10YR 5/4) with orange mottling and dark organics, 

GP030 0 /// low plasticity, medium stiff, moist to saturated with depth, with minor thin sand 
/// layers, and greensar>d at surface, static water level at 2.16 fee~ 

/ 

0 
/:/ 

GP031 // SM SILTY SAND, dark gray (5Y 4/1), loose, moist 

5-~ // Same as above except with color grading to dark grayish brown (10YR 4/2). 
saturated with depth 

( Same as above except with color change to da~k gray (5Y 4/1), damp, and with 
sandstone fragments 

-
Total depth of boring = 5 feet 

Boring backfilled with bentonite/cement grout. 

10-

-

15-

20-
-

25-

30-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB032 (J15) 

0 

UJ 
~ 

>-
1-

" 0 
<n 

GEOLOGIC DESCRIPTION 

SILTY SAND, olive brown 4/3) and olive 5/4) mottled, fine- to 
medium-grained, well-graCed, medium dense, damp 

to light oiive brown (2.5Y 5/6), 
, static water level at 3 feet 

SILTY CLAY, olive gray (5Y with minor very da~k gray (5Y 3/i) mottling, low 
plasticity, mediur:l stiff, moist, with trace roots 

Same as above except with color change to olive gray (5Y 4/2), wet to 
saturated at 7 feet, and with organic odor and without roots 

al depth of bori;~g = 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~----~----~~--~~--------------------------------------------------------~ Page 1 of I 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB033 ( 115) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vernimen SURF ACE ELEVATION: 8 feet (MSL) 

BORING STARTED: 4/29/94 COMPLETED: 4/29/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: B teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > 

"' ~UJ UJ 
""~ ~ ;:: >Z 

~ >-
"'~ (!) UJ UJD UJ UJ 0 ~ GEOLOGIC DESCRIPTION UJ 
~UJ ~ 8 " 

> ~ " !;_ Z« ~ UJ 

" ~ ~ u 0 
~w 

U\ UJ ~ " "' I w> ~ "' ~ >0 ~ Ul ~ "' ~ ~u OJ ::;; ::;; ~ "" u 
UJ C<UJ "" "" > "" "' "' D DC< ~ "' 0 3 (!) => 

Y/ SM Sll TY SAND, olive yel:ow (2.5Y 6/6) and mi:~or brcwnisil ye!low (IOYR 6/6) 
mottled, fine- to very fine-grai:~ed, poorly graded, rr;edium dense, da~p, with 

// trace clay 
// /• ..•. SP SAND, grayish green (10G 4/2), sub-rounded to angular, medium- to . · .. 

- 0 ."/ SM 
coarse grained, poorly graded, loose, moist ~ 

GP366 
Sll TY SAND, olive yeliow (2.5Y 6/6) and minor brownish yellow (;OYR 6/6) r 5- -:::: ML 

GP367 0 mottied, fine- to very fine-grairled, poorly graded, medium dense~ damp, with 

- -::-~ trace clay 
"'"'- (5Y 4/1) and minor da~k gray "; ~ CL \ CLAYEY SILT, dark gray (N4) ~ott:ed. :ow 

plasticity, medium stiff, moist, with trace very fine-grained sand 
// 

SILTY CLAY. dark gray (5Y 4/1), low plasticity, soft, wet ~ 

Total depth of boring= 8 feet 

10- Boring backfilled with bentonite/cement grout. 

-

15-

20-
-
-

25-

30-

-
35--, 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB035 (M12) 

0 

GEOLOGIC DESCRIPTION 

low plasticity, medium dense, damp, wi~h gravel at 

CLAYEY SILT, brownish yellow 1 , with yellowish red mott:ing, 
low plasticity, damp, with thin layer of gravelly silt a: top o~ interval 

Same as above except with color change to brownis~ yelioH (10YR 6/6), and with 
wood ~ragr.1ents 

1 reddish brow;, (5YR 4/4) areas, low 
with depth, static water level at 7.3 feet 

Totai depth of bo~ing = 8 feet 

Boring backfilled with bentonite/cement grout. 

~ L-~3~~~~----~----~--~--~--------------------------------------------------------J 
Page I of I 



~ 
0 
0 
N 

' "' "' ~ 0 

"' ~ 0 

ffi .., 

3 

I 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB036 (L 12) 

GEOLOGIC DESCRIPTION 

YEY SILT, darK reddish brown (5YR 3/2), low plasticity, very sti:'f, damp, with 
minor gravel, and wood fragments 

CLAYEY SILT, olive brown (5Y 4/4), low plasticity, soft, moist, static water level 
at 3.6 feet 

CLAY, dark olive gray 5Y 3/2) and black ( 
moist, with minor silt 

Total depth of boring= 8 feet 

Boring backfilled with bentonite/cement grout. 

mottled, high plasticity, soft, 

0 ~~~~~--~----~~-L--~--~--~----------------------------------------__j 
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I~ TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB167 (K15) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vernimen SURF ACE ELEVATION: 8 feet (MSL) 

BORING STARTED: 4/29/94 COMPLETED: 4/29/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 2.25 feet 

5-

10-

15-

20-

25-

-

30-

-

35-

GP364 

" > 
D 

0 

BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 

w 
~ 

>-
1- GEOLOGIC DESCRIPTION 

1-j·j. .. SM SILTY SAND, olive (5Y 4/3) mottled, fine- to medium-srained, well-graded, _ 
~ ML medium de;,se, damp, with trace gravel .../'" 

~~--~~---~\_lC~L~A~Y~E~Y~S~I~L~I,io~l~iv~e~g~r~ay~(j5~Y~4~/~2~)~aind~d~ar~k~oGijiv~e~gGra~y~(~5~Y~3~/~2)im~oj:~tlie~d-l~o-w ____ __/ ~ l plasticity, stiff, damp, with concrete fragments and refusal at 2.25 feet / 

Total depth of boring = 2.25 feet 

Boring backfilled with bentonite/cement grout. 

Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB173 (tv122) 

8 i' 
~ 

~ 

" > 
0 

GP252 16 

w 
~ 

>-
t-
~ 

0 
(f) 

GEOLOGIC DESCRIPTION 

and reddish brown 
refusal at 2 feet 

Boring backfilled with bentonite/cement grout. 

mottled, 

iii 
" 0~~~~~~~----------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB17 4 (L22) 

0 

UJ 
~ 

>
t- GEOLOGIC DESCRIPTION 

CLAYEY SlL T, dark gray (5YR 4/1) to olive gray (5Y 4/2) with depth, low 
plasticity, stiff, damp, with ~race roots, and :ninor calcite at bottom ot interval 

Boring backfilled with bentonite/cement grout. 

o~~W---~-L~~--~~~----------------------~ 
Page I of I 
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11; TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB175 (K22) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Oppenhe;mer SURF ACE ELEVATION: 8 feet (MSL} 

BORING START ED: 2/24/94 COMPLETED: 2/24/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 4 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
-" « 
> 
"' -"w w -o:>-

"' >Z ~ 

-" >-
w "'~ w w "' 1-WD 0 GEOLOGIC DESCRIPTION w J-W 

_, s ~ > -" -" 
!!, z« ~ w c: ~w " w ~ -" u 
:I: w> « 

~ ~ "' 'i' if> 
1- >0 if> 

~ w ~ if> 
~ ~u m " " 1- « u w «W<t « > « "' if> 
0 if> 0 3 "' => 

ASPHAL I (4 inches BASEROCK (8 inches) 

GW SILTY GMAVEL, dark gray (10YR 4/1), angular, well-graded, loose, cry 

GP254 0 :::. ML CLAYEY SILT, dark gray (10YR 4/1), low plasticity, stiff, damp, with trace roots 

5-
Total depth of boring - 4 feet 

Boring backfilled with bentonite/cement grout. 
-

-

10-

15-

20-

25-

30-

-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB176 (J22) 

GEOLOGIC DESCRIPTION 

ASPHALT (4 inches BASEf\OCK (12 inches) 

CLAYEY SILT, gray (7.5YR 6/1) mottl low plasticity, stiff, damp 

CLAYEY SILT, dark gray (10YR 4/1), low plasticity, mediu;n stiff, moist, with trace 
roots 

Total depth of boring= 4 feet 

Boring backfilled with ~entonite/cement grout. 

0 ~~~~~--~----~~~--~--~--~~~--------------------------------------J 
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB180 (F22) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO,: 144 I LOGGED BY: M. Oppenheimer SURF ACE ELEVATION: 8 teet (MSL) 

BORING STARTED: 2/24/94 COMPLETED: 2/24/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

« 
> 
"' ~ UJ 

UJ « >--
~ ;:: ii' " ~ 

'" 
>-

UJ UJ >--
UJ UJ ow > 0 GEOLOGIC DESCRIPTION 

>-- UJ~ s ~ ~ ,; ~ " "'~ 
UJ 

w"' UJ 
~ -' u 0 

I UJ >"" ~ ~ a: 'I' <n 
>-- Z; o"' ~ UJ ~ <n 
~ UaJ "' "' >-- « u 
w "' UJ ..,, « > « a: "' D D "'-' "' 0 "' '" => 

ASPHAL 1 (4 inches BASEROC:.< (4 inches) 

00 GP SILTY GRAVEL, yellowish brown iiOYR 5/4), angular, poorly graded, medium 
C> dense, dry 

-:::: ML CLAYEY SILT, yellowish brown (WYR 5/4) mottled, low Plasticity, stiff, damp 
""'-"-

0 CLAYEY SILT, grayish brown (10YR 5/2) mottled, iow plasticity, sUf, damp, with GP257 ~ 

;:_- trace roots, and thin organic (peat) layer at bottom of interval 
5- :--

~ - -:::--
~ - r--
~ 

Total depth of boring - 8 feet 

10-
Boring backfii'led with bentonite/cer?lent grout. 

15-

20-

25-

30-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB181 (E22) 

GP272 

"' > 
0 

0 

SILTY GRAVEL, reddish brown 
wet 

GEOLOGIC DESCRIPTION 

SANDY CLAY, yellowish brown (10YR 5/4) 1.1ottled, low plasticity, r.1edium stiff, 
damp, with trace calcite, and minor gravel from 4 to 8 feet, static water level at 
2.5 teet 

No recovery from 8 to 12 feet. 

CL SANDY CLAY, Olive gray (5Y 4/2) mottled, low plasticity, medium stiff, moist, with 
trace hard silt 

CLAYEY SAND, greenish gray (5G 5/1 sub-rounded, medium- to fine-grained, 
weli-graded, dense, moist 

Boring backfilled with bentonite/cerr.ent grout. 

0~~~--~-W~~--~~~----------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB182 (022) 

0 
GP262 

GEOLOGIC DESCRIPTION 

poorly graded, ioose, 

SANDY S!L T, 
feet 

(5Y 4/4) mottled, medium stiff, da;np, static water level at 2.74 

SILT, dark reddish.brcwn (5YR 3/2), low plasticity, soft, saturated, with trace 
siltstone 

SILTY CLAY, dark olive gray 
fine-grained sand frorr. 11 to 12 

To I depth of boring"" 12 feet 

, lov.! plasticity, soft, saturated, with minor 

Boring backfilled with bentonite/cement grout 

0 L-~~~~----~----~~--~~----------------------------------------------------------l 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB183 (C22) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vernimen SURF ACE ELEVATION: 8 feet (MSL) 

BORING STARTED: 3/8/94 COMPLETED: 3/8/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<t 
> 
a: 

~"' UJ <t>-
;:: >Z ~ 

~ >-
UJ 

a:~ 
UJ UJ 

(0 t-
UJ UJO > 0 GEOLOGIC DESCRIPTION 

t-UJ ~ 8 "i' ~ ~ 

~ za: ~ UJ 0 ~w 
::;: 

UJ 
~ ~ u 

:r: w> <t 
~ ~ a: ;;: (f) 

t- >0 <n 
~ UJ ~ (f) 

~ ~u "' ::;: ::;: t- <t u 
UJ "'"' <t <t > <t "' (f) 
Q "'"' ~ (f) 0 "' (0 :0 

':::::_ ML Sll T, dark reddish brown (5YR 3/2) mcttled, low plasticity, medium stiff, damp, 

:::._~ 
with minor gravel and trace brick, static water level at 2.76 feet 

t:: -
:::--~ ...___. 

---~ 
5-

...___. 
0 // CL SILTY CLAY, dark olive gray (5Y 3/2), low plasticity, meCium stiff, saturated, with 

GP265 
/// trace organic matter, and siltstone fragments throughout interval / 
/// 

/ /:/ 
Total depth of boring = 8 teet 

10-
Boring backfilled with benfo'l:te/cement grout. 

15-

-
20-

25-

30-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB185 (M21) 

2 

GEOLOGIC DESCRIPTION 

SILTY SAND, yellowish red (SYR 5/6) mottled, t:ne- to very fine-grained, med:um 
dense, damp to moist, with slight hydrocarbon odor from 1 to 2 feet 

SILTY CLAY, greenish black (SGY 2/1), low plasticity, soft, :Twist, with trace 
organics and moderate organic odor, static water level at 7.2 feet 

Total depth of boring= 8 feet 

Boring backfi!led with bentonite/cement grout. 

0 ~~~~~----~----~~--~~--------------------------------------------------------__J Page I of 1 
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11; TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB186 (L21) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Cris Meza SURF ACE ELEVATION: 12 teet {MSLJ 

BORING STARTED: 2/22/94 COMPLETED: 2/22/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ .. 
> 

"' ~"' UJ .,..-
~ >Z ~ 

a:~ ~ 

"' 
>-

UJ UJD UJ UJ 0 >- GEOLOGIC DESCRIPTION UJ >-Ul ~ 13 "' 
> ~ ~ 

!= Z<C ~ UJ 8 
~w >: 

UJ 
~ ~ u 

:!: w> iii ~ ~ "' 5: "' >- >0 ~ UJ ~ "' ~ ~u "' >: " >- .. u 
UJ <CUJ .. .. > .. a: "' D D<C ~ "' 0 "' "' => 

ASPHALT and BASf="ROCK (8 inches) 

21 -:::::.. ML SANOY Sll I, olive brown (2.5Y 4/4), medium stiff, Camp, with minor gravel and 
GP234 

--::::_~ 
petroleum hydrocarbon odor 

c.__~ 

0 /: CL CLAY, dark gray (5Y 4/l) to biack (N2), !ow plasticity, medi•-.:m stiff, damp, with 
GP235 /// trace roo~s. static water leve! at 4.5 feet 

5- /// 
/ 
/// 

/ 
/// 

/ 
/// 

Total depth of boring- 8 feet 

Boring backfilled with bentonite/cement grout. 
10-

15-

20-
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25-

30-

-
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TETRA TECH EM INC. 

3 

0 

LOG OF DIRECT -PUSH BORING 
IR04GB187 (K21) 

GEOLOGIC DESCRIPTION 

4/4), medium stiff, damp, Hith Minor gravel and 
odor. stat1c water level at 3 feet 

Boring backfilied with bentonite/cement grout. 

L-~~~~----~----Ll __ _L __ L_ __ -pPa;g~e;if~o;ttf ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB189 (H21) 

34.5 
0 

58 

GEOLOGIC DESCRIPTION 

CLAYEY SILT, dark grayish brown (;OYR 4/2) mottled, low plasticity, stiff, damp, 
wi~h minor sand ar.d gravel from 2 to 3 feet, static water level at 3 feet 

CLAY, dark gray (5Y 4 and black moit 1.ed, high plasticity, medium stiff, damp to 
wet, with petroleum hydroca(oon odor._and oi! staining from 5 to 5.5 feet 

depth of boring = 8 

Boring backfilled with bentonite/cement grou~. 

0 L-~~-L~--~-----LL--L--~--~--~~----------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB190 (G21) 

8 "' w ~ 

~ ~ 
~ 

"' "' .. > 
"' 0 

0 

GP210 

w 
~ 
>-
t-
.,: 
0 

"' 

GEOLOGIC DESCRIPTION 

SI~ TY SA_ND, yell.owish red (5YR and dark grayish brown 10YR , 
mottled, f1ne-:-gramed, poorly graded, medium dense, damp, with thin layer of 
asphalt debns at 1 foot, static water level at 3.2 feet 

Total depth of boring = 6 

Boring backfilled with bentonite/cement grout. 

"' .,. 
oL-~~~~----~----Ll--~--L----pPa;g~e~l~o~ttf ________________________________________ __j 
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11; TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB191 (F21) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Leslie Howard SURF ACE ELEVA T!ON: 8 feet (MSL) 

BORING ST AHTED: 1/27/94 COMPLETED: 1/27/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

""' > 

"' ~UJ UJ ..,r-
;::: >Z ~ 

"'- ~ 

"' 
>-

UJ UJI:l ":l UJ 0 t-- GEOLOGIC DESCRIPTION UJ t--UJ 8 i' > ~ ~ 

!!, z« ~ UJ 0 -UJ " UJ ~ ~ Sl 
""' ~ 00 

:I: UJ> 00 ~ 0: :r: 
t-- >0 ~ UJ ~ 00 
~ -" ID " " t-- ""' " UJ O:UJ "" ""' > ""' 0: 00 
l:l I:JO: ~ 00 0 " "' => 

1$~ SM Sll TY SAND, dark grayish brown (10YR 4/2), rounded, fine-grained, poorly 
graded, medium de:~se, dam;) to wet, with trace gravel and organics and asphalt 

// and brick debris from 1.5 to 3 feet, static water level at 2.6 feet 
// 
// 
-::::::. ML CLAYEY SILT, dark grayish brown (10YR 4/2), low plasticity, medium stiff, damp to 

~-
saturated with depth, with trace ciay 

5-
~ CL SILTY CLAY, light brownish gray (IOYR 6/2) to dark gray (N2) 'ith depth. low 

- / plasticity, soft, moist, with minor orga:~ics at bottom of interval 

- GP208 /// 
/ 
/// 

-'--
Total depth of boring = 8 feet 

- Boring backfilled with bentonite/cement grout. 
10-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB192 (E21) 

GEOLOGIC DESCRIPTION 

SI~ T, olive (5Y 4 and li i red (5YR 5/6) mottled fine-grained 
med1um stiff, damp, static water leve! at 1.7 feet ' 

CLAYEY SILT, very dark brown (tOYR 2/2), low plasticity, soft, damp 

SILTY CLAY, medium gray low plasticity, soft, moist 

Total depth of boring= 8 

Boring backfilled with bentonite/cement grout. 

"' " 0~~~~~~~------~----~ 
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11; TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB193 (021) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Leslie Howard SURF ACE ELEVA T!ON: 8 feet (MSL) 

BORING STARTED: 1/27/94 COMPLETED: 1/27/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2 Inches DRILLING COMPANY: PRC-EMI 
~ 
<: > 
"' ~w w .:1-

;:: >z ~ 

"'~ ~ 

"' 
>-w wo lL' w 0 1- GEOLOGIC DESCRIPTION w !-W ~ 8 >' > ~ ~ 

!;, z« ~ w 0 ~w "' w ~ ~ 8 <: ~ "' X w> "' 
~ "' X 

1- >0 ~ w ~ "' ~ ~u "' "' "' 1- <: u 
Ul «UJ :'i <: > <: "' en 
0 000 "' 0 "" "' => 

oo GM SiLTY GRAVEL, dar\< grayish brown (10YR 4/2), sub-rour_ded, well-graded, medium 

)/ SM 
dense, damp ~ 

SILTY SAND, yellowish brown (10YR 5/4), rounded, medium- to fine-grained, 
// loose, damp 

.k" ML CLAYEY SILT, yellowish brown (toYR 5/ 4) mottled, iof.J plasticity, medium stiff, 

;--- damp, with chemical odor from 5.5 to 8 teet, static water level at 3.2 feet 

5- . ":-
-:::::... 
~ 
~ CL SILTY CLAY, medium dark gray {N4), low p:asticity, soft, moist, wit!! chemical odor 

at 7.5 feet and trace organics 
GP211 

=~~~ 
CH SILTY CLAY, medium gray (N~). high plasticity, soft, damp 

10- GP213 Toiai depth of boring = 10 feet 

Boring backfilled with bentonite/cerler.t srout. 

-

15-

20-
-

-

25-

-
-

30-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04G8194 (C21) 

w 
~ 

>-,_ 
GEOLOGIC DESCRIPTION 

8 ~ 

"' 0 w ~ 

~ ~ "' ~ "' ::;: ::;: (.) 
« > tn 

"' 0 => 

CLAYEY SILT, dark gray (5Y 4 1 to grayish black 2) with black mottiing with 

0 
depth, low plasticity, soft, damp, with minor organics 

Bering backfilled with bentonite/cement grout. 

" 0~~~~----~--~~~--~--~--~~----------------------------------_J Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB195 (821) 

" > 
0 

GEOLOGIC DESCRIPTION 

, fine-grained, low plasticity, stiff, damp to 

(5G 4/1), lov.t plasticity, .soft, damp, •,..;ith trace 

4) mottled, high plasticity, soft, moist, wii:h trace silt 

Total depth of boring = 8 feet 

Borins baci<filled with bentonite/cement grout. 

0~~~--~-W~~--~~~--------------------~ 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB196 (A21) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Cris Meza SURF ACE ELEVATION: 7 feet (MSL) 

BORING START ED: 3/10/94 COMPLETED: 3/10/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 
> a: 

~ Ul 
Ul <( .... 
~ ;:: 5: 3 ~ 

"' 
>-

Ul ow Ul .... 
Ul Ul 

> 
0 GEOLOGIC DESCRIPTION 

3 Ul~ s "i' ~ " ~ a:~ Ul 
w" ~ ~ u 0 

:c ><( w !S a: 0: (f) 
Ul ~ .... 
~ 

oU> ~ Ul ~ (f) 
~ um ,. ,. .... <( u 
Ul Ul<: <( > <( a: (f) 
0 0 a:~ (f) 0 " "' ::> 

Railroad ballast and gravel (8 inches) 

ljj SM SIL 1 Y SAND, yellowish brown (tOYR 5/6) and light olive brown (2.5Y 5/4) with 

// iron-oxide staining, fine-grained, poorly graded, dense, damp, with trace roots 
and minor gravel 

~ 

/ CL 
SIL: Y CLAY, olive gray (5Y 5/2) and brownish yellow (10YR 6/8) mottied, \ow /// 

/ plasticity, medium stiff, damp, with trace gravel and vwod fragmen-ts and 
/// 

/ 1-toot-thick ~ttood debris at bottom of intervai, stat:c water level at 3 feet 
5- /// :/ 

0 If~~ CH SILTY CLAY. black (2.5Y 2.5/1), high plasticity, soft, moist, with ~race roots and 
- GP279 

If~~ 
trac2 calcite 

-'--
1 otal depth of boring- 8 feet 

-
10-

Boring backfilled with bentonite/cement grout. 

15-

20-

-

-

-

25-

30-

-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB197 (AA21) 

11 

Ul 
~ 

>
i-

" 0 

"' 

GEOLOGIC DESCRIPTION 

SANOY CLAY, darf; grayish brown (toYR 4/2), low Plasticity, mediurr. stiff, damp, 
with trace roots 

SILTY SAND, reddish brown (5YR 4/ 4), s:..:b-rounded, fine-grained, poorly 
graded, mediurr. Cense, moist, stat:c •t~ater level at 2.7 feet 

Sa;ne as above except with co!or change to olive (5Y 5/6), loose, wet to· 
saturated, and with wood debris at bottom of interval 

SAND, I 
saturated 

, sub-rounded, medium-grained, poorly graded, loose, 

Boring backfilled with bentonite/cement ~rou:. 

0~~~~~~~~~~~------------------~ 
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... TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB198 (N20) 

. 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Oppenheim SURF ACE ELEVA T!ON: 16 teet (MSL) 

BORING ST ARTEO: 3/10/94 COMPLETED: 3/10/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 11 teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > 
"' ~ w w 

"" I- ~ 

" > 

"' ~ >-
w "' <:JW w "' >--w w > 0 GEOLOGIC DESCRIPTION 

I- w~ 8 'ii' ~ ~ 
!!, "'~ w 0 

"' w" ~ ~ u 
J: >"" 

w Eo "' ,; m w ~ 
I- > om ~ w ~ "' ~ a: UW " " >-- "" u w W« "" > "" "' "' "' "' "'~ m 0 "' "' => 

ASP,'jAL T [6 inches BASE ROC~ [6 inches) 

7/ sw GRAVELLY SAND, light yellowish Jrowr (10YR 6/f.), angular, mediur.1- to 
....... ~ ML 

coarse grained, loose, dry ~ ...__ CLAYt:.Y SILT, dark grayish br-own (10YR 4/2), low plasticity, stiff, damp, with --....- trace gravel and roots ...__ 
/ CL SILTY CLAY, dark brown (10YR 3/3), low p!asticity, stiff, damp to saturated with 

5- /// depth, with trace wood fraQments / 
/// 

/ 
/// 

- / 

GP285 0 /// SILTY CLAY, very dark gray (iOYR 3/1), low plasticity, stiff, damp, with trace 
/ roots and sandstone tragme:~ts 
/// 

/ 
/// 

Same as above except wi~h color change to dark grayish brown (:OYR 4/2), moist / 

10- /// 
/ 

-
"" GP284 0 

0/ 
Tctal depth of boring = 11 feet 

-
Bo~ing backfilled with bentonite/cement grout. 

-

-
15-

20-

25-
-
-
-

30-

35-
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB199 (tv120) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Cris Meza SURF ACE ELEVATION: 14 feet (MSL) 

BORING STARTED: 2/23/94 COMPLETED: 2/23/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
-' < 
> 
"' -' w w 1-< 
iS ~ t= 1:: -' "' 

>-w CJW w 1-
w w > 0 GEOLOGIC DESCRIPTION 

1- w-' 8 iE -' -' !S iS "'~ 
w 0 w"' w ~ -' u 

:J: w >""' -' 
e, "' :;: (/) 

1- > o"' ~ w ~ (/) 
~ 

"' 
UaJ ::E ::E 1- < u w W< < > < "' (/) 

CJ CJ "'-' (/) 0 "' "' => 
AS?HAL T and BASi::. ROCK (8 inches) 

-
~ ML SANDY SILT, dark greenish gray (SG 4/1) and dark biuish gray (58 4/1) mottled 

- GP242 :---- with minor tron-oxide staining, !ow plasticity, stiff, damp, with chemical odor 

- :-~ 
- ::: Same as above except wi~h color change to yellowish brown (10YR 5/6) 

5- :---~ 
Same as above except_with color change to dark bluish gray (58 L,/1), medium 
stiff, wet, static water level at 4.4 feet 

- GP244 / CL CLAY, dark greenish gray (5BG 4/1) to very dark gray (N3) wiih depth, low /// 
- / plasticity, medium stiff, damp, with trace roots 

/// 

-:- // 

Total depth of boring= 8 feet 
-

10-
Boring backfilled with bentonite/cement grout. 

-
-
-

-

15-

20-

25-
-
-
-

30-

35-
Page I of I 



0 
0 
N 

"' "' .. 
0 

~ 
UJ 
UJ 

!:o 
0: 
I-
~ 
UJ 
D 

I 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB200 (L20) 

8 >' 
GEOLOGIC DESCRIPTION 

~ 
UJ ~ ~ 
~ 

" " .. > 
"' 0 

55 with grayish ve 4/2) mottling, fine-grained, 
poorly graded, 1 dense, damp to saturated, with petroleum hydrocarbOn 
odor, static "''ater levei at 3.9 feet 

0 SILTY CLAY, dark olive gray (5Y with minor olive black staining, low 
plasticity, medium stiff, wet, with organic odor 

Total depth of boring = 8 

Boring backfilled with bentonite/cement grout. 

~~~--~--~~--~~--~~------------------------_j Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB201 (K20) 

9 "' w ~ 

~ !'; 
~ 

" " « > 
if> 0 

16 

0 

w 
~ 
>-
t-
~ 

0 
if> 

GEOLOGIC DESCRIPTION 

CLAY, dark gray (5Y 4/1), low plasticity, rnediL<m stiff to soft with depth, damp to 
wet with depth, with trace fine-grai:~ed sand at bottom of inierval 

Total depth of boring = 8 ~eet 

Boring backfilled with bentonite/cement grout. 

0~~~~----~--~~~--~--~--~~----------------------------------_J Page I of I 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB202 (H20) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 ) LOGGED BY: CRYSTAL BAILEY SURF ACE ELEVATION: 8 feet (MSL} 

BORING STARTED: f/25/94 COMPLETED: f/25/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"' > 
"' ~ UJ 

UJ 

"' 1-
~ ;::: &: "' ~ (!) >-

UJ ow UJ 1-
UJ UJ > 0 GEOLOGIC DESCRIPTION 

1- UJ~ s " 
~ ~ 

!= 

"' 
"'~ UJ 0 w"' ~ ~ u 

;I; >"' UJ ~ "' 'I' en 
UJ ~ 

1- i': 
oen ~ UJ ~ en 

~ um :;; " 1- "' u 
UJ "' '""' "' > "' "' en 
D D "'~ en 0 "' (!) ::> 

::::.. ML SANOY SIL 1, dark gray (5Y 4/1), dense, darr,p, with minor glass fragments 
-

'"'-~ ...._,. 
-

:-~ ...._,. 
- :--...._,. 

--..-
5- -- CH CLAY, dark gray (5Y 4/;), h!gh plasticity, soft, moist -----

GP193 ---------------- -----

+-
-=,::c 

Total depth of boring- 8 feet 
-

10-
Boring backfilled with bentonite/cement grout. 

15-

20-

25-

30-

-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB203 (E20) 

5 
0 

GP205 

GEOLOGIC DESCRIPTION 

SANDY SILT, dark grayish brown (10YR 4/2), mediurr. stiff, damp 

SILT, dark grayish brown (10YR 4/2) with orange staining, damp to wet with 
depth, with trace sa:~d and gravel, static water level at 2.2 feet 

Total depth of boring= 8 feet 

Boring backfilled with bentonite/cement groui. 

0 ~~~~~--~----~~~--~--~--~~~--------------------------------------~ Paget oft 



" 0 
N 

"' "' " 0 

I 

11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB204 (020) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vemimen SURF ACE ELEVA T!ON: 8 feet {MSL) 

BORING STARTED: 1/27/94 COMPLETED: 1/27/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 

> 
"' ~w w <(I-

~ ;:: >Z 
~ >-

"'~ "' 1-w WD w w 0 GEOLOGIC DESCRIPTION w 1-W ~ 8 " 
> ~ ~ 

!= ~ffi 
~ w 0 " ~ ~ " <( w ~ 'I: UJ :c w> UJ ~ "' 1- >0 ~ w ~ UJ 

~ ~u "' " " 1- <( " w "'W <( <( > <( "' UJ 
D D"' ~ UJ 0 ., 

"' => 

}j SM SILTY SAND, yellowish brown (10YR 5/6), scb rounded, fine grained, poor!y 

/:/ 
graded, medium dense, damp, with trace roots and gravel 

-....~ ML SANOY SILT, olive g~ay (5Y 4/2), yellowish brown (IOYR 5/6), and reddish brown .-... (2.5YR 4/4) mottled, stiff, damp, with trace calcite and hard clay 
::--~ ....__ 

Sarte as above except with color change to g;ay (10YR 5/1) at 3.5 teet 
-....~ 

5- .-... CLAYEY SILT, dark gray (10YR 4/1) and black (10YR 2/1) mottled, lew plasticity, 
---..~ 

medium stiff, r.1oist, with trace roots, gravel, and ~Yood fragments, and thin layer of ....__ 
0 ---..~ wood fragments at 7 feet, static water level at 6.4 feet 

GP217 
/ CL SILTY CLAY, gray (10YR 5/1) and dark olive brown (2.5Y 3/3), low ;Jiasticity, 

~ GP280 0 /// medium stiff, damp, with trace wood fragments 

I S!L TY CLAY, gray (2.5Y 5/1), low plasticity, soft, damp, with trace roots 

10-
Total depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 

-
-

-

15-

20-

25-

-

-

30-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB205 (C20) 

0 

SANDY CLAY, yellowish bro 
(40%), low plasticity, da. 

GEOLOGIC DESCRIPTION 

.5YR 6/81 mo1tlmg 

CLAYEY SAND, olive gray sub-rounded, fine-grained, poorly sorted, 
medium dense, moist, w:th trace angular gravel (2-20mm), i:race calcite nodules, 
and trace bluish gray (58 5/1) clay nodules 

gray Y 3/1), high plasticity, soft, wet, with 40% 
ganics, and layer ot coal-like, angular grave! (2-:0mm) 

and li , 6.5 to 7 feet 

Total depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~--~-----L~~--~--~--~~~--------------------------------------J Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB206 (820) 

8 ~ 
~ 

UJ ~ ~ 
~ 

" " « > 
"' D 

0 

GEOLOGIC DESCRIPTION 

SAND, yellowish brown (10YR 5/4), angular, very fine- to medium-grained, 
well-graded, medium dense, damp, with thin IGJyer of clayey silt at bottom of 
interval 

SAND, grayish olive (10Y 4/2), angular to sub-rounded, fine- to very 
coarse-grained, well-graded, :oose, saturated 

Boring backfilled with bentonite/cement grout. 

"' 0~~~--L--W~~--~~~----------------------~ 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB207 (A20) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Oppenheim SURF ACE ELEVATION: 7 feet (MSLJ 

BORING STARTED: 3/9/94 COMPLETED: 3/9/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 

> 
"' ~w w <(f-

;:: >Z ~ 

~ >-w "'- w w "' t-WD 0 GEOLOGIC DESCRIPTION w t-W ~ 9 'i' > ~ ;ol !!- zcrc ~ w 
-w "' w ~ ~ ~ 0 

:r: w> Uj ~ ~ "' :r: "' t- >0 ~ w ~ "' ~ -u "' "' "' t- <( u w crew <( <( > <( "' "' D "'"' ~ "' 0 " "' => 

·~·~·· 
SM SILTY SAND, yellowish brown (tOYR 5/6), sub-rounded, fine-grained, poorly 

graded, medium dense, damp, with trace hard clay and trace gravel and calcite 

// 
throughout interval, static water level at 3.92 feet 

// 
// 
// 
-::::.: ML CLAYt:Y SIL I, dark gray (2.5Y 4/1), low plasticity, soft, moist, with trace sand 

5-
It~, SM 

and gravel ~ 

SILTY SAND, dark greenish gray (5GY 4/1), sub-rounded, fine-grained, poorly 
/ 0 / CL \ graded, medium dense, wet, with trace wood fragments 

/// 
GP275 / SILTY CLAY, very dark (;ray (2.5Y 3/1) to black, low plasticity, soft, wet, with 

/// trace roots 

Toial depth of boring= 8 feet 

10-
Boring backfilled with bentonite/cement grout. 

15-

20-

25-
-

30-

c 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB208 (AA20) 

w 
~ ,.. 
>--

8 " " ~ 0 w ~ "' ~ 
~ "' " " u 
<{ > "' "' 0 => 

00.8 

GEOLOGIC DESCRIPTION 

SANDY SILT, dark grayish brown 10YR and yel!owish brown 
mottled, stiff, damp, with trace roots throughout interval 

SILTY SAND, yellowish brown , sub-rounded, , 1 G, poorly 
graded, mediu;n dense, Camp to saturated with depth, with trace gravel, static 
water level at 2.88 feet 

Sarr.e as above except with color char~ge to dark greenish gray (5GY 4/1), wet, 
and with chemical odor 

Y, dark gray (N4), low plasticity, medium stiff, darr.p, with trace wood 
chemical odor 

Total depth of boring= 12 feet 

Boring backfilled with bentonite/cement grout 

" 0~~~~----L----LL--L~----~--~~----------------------------------_J 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB209 (N19) 

PROJECT; Mare Island Phase II Remedial Investigation LOCATION; IR04 

PROJECT NO.; 144 I LOGGED BY; Cris Meza SURF ACE ELEVATION; IIJ feet (MSL) 

BORING STARTED; 3/10/94 COMPLETED; 3/10/94 DRILLING METHOD; DIRECT PUSH 

BORING DEPTH; 8 feet BORING DIAMETER; 2 inches DRILLING COMPANY; PRC-EMI 
~ 

"' > 
"' ~ UJ 

UJ 

"' >-
~ ;:: ii: iS ~ 

"' 
>-

UJ ow UJ >-
UJ UJ > 0 

~ 
GEOLOGIC DESCRIPTION >- UJ~ 8 ~ ~ !!- iS "'~ UJ 0 w" ~ ~ u 

:I: >"' UJ eo "' 'I' en 
UJ ~ 

>- ;:; oen ~ UJ ~ en 
~ Ua> " " >- "' u 
UJ "' "'"' "' > <( "' en 
0 0 "'~ en 0 ., 

"' ::> 

ASPHALT and BASEROCK (9 inches) 

-::: ML CLAYEY SilT, dark reddish brown (5YR 3/4) with trace 'ron-oxide staining, low 

'"'-~ plasticity, stiff, damp 

// 

/// 
CL SILTY CLAY, dark reddish brown (5YR 3/4) and dusky brown (5YR 2/2) mottled 

.. •· SP SAND, sub-rounded. coarse-grained, poorly graded, !oose, damp, wi:h paint 
0 / 5- GP282 -- ·CH \ flakes ----- SILTY CLAY, brownish black (~YR 2/1), high plasticity, soft, moist, wiih trace ---

---

"' 
0 -- roots GP283 ------- --------=-o:c -

Total depth of boring - 8 ;'eet 
-

10-
Boring backfilled Y.!ith bentonite/cement grout. 

15-
-
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20-

25-

30-

-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB210 (M19) 

25 

0 

GEOLOGIC DESCRIPTION 

i 

SI~ T, dark greenish grayc (5GY 4/1) with staining, low plasticity, stiff, damp with 
petroleum hydrocarbons 1rom 1 to 3 feet ' 

CLAYEY SILT, olive black (5Y 2/1), low plasticity, medium stiff, moist, with trace 
organics 

Boring backfilled with bentonite/cement grod. 

~ 
~ 
0 L-~~~~----~----Ll--~--L----pPa;g~e:ft~o~ftf ________________________________________ __j 
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11: TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB214 (H19) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Wassersug SURF ACE ELEVATION: 8 teet (MSL} 

BORING STARTED: 1/25/94 COMPLETED: 1/25/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

<t > 
"' ~"' UJ .,,._ 

;::: >z ~ 

~ >-
UJ "'~ UJ "' ,._ 

UJDUl D GEOLOGIC OESCR!PTION UJ r-UJ~ !3 'i' > ~ ~ 

~ Z«~ UJ 8 ~w" ~ ~ 8 
w>"" UJ ~ "' :r: ~ "' :r: ,._ >o"' ~ UJ ~ "' ~ >-< U ED' " " I- <t u 

UJ 

it' 
<t > <t "' "' D <n D "' "' ::> 

ASPHALT (2 inches BASEROCK (17 inches) 

'l.-

-:::: ML SANDY SILT, very dark grayish b~own (IOYR 4/2), stiff, dry, with trace gravel, 

~~ 
and wood fragrr:ents from 2.5 to 2.75 feet 

"' ...... 
GP192 -- CH SILTY CLAY, dark greenish gray (5GY 4/1) mottled, high plasticity, medium stiff, ---5- -- moist, with minor sand and trace gravel, static water level at 5 feet ----------

- --- Same as above except with color change to dark gray (5Y 4/1), with minor silt ------- and trace organics --------------
r Tota! depth of boring = 8 feet 

Boring backfilled with bentonite/cemen~ grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB215 (F19) 

UJ 
~ 
>-
t-

9 'i' ~ 

~ C: 
UJ ~ en 
~ 
~ 

" " « > en 0 

GEOLOGIC DESCRIPTION 

SAND, yellowish brown 10YR 5/ , angular to sub-rounded, very ne- to very 
coarse-grained, well-graded, medium dense, damp to wet, with trace silt and 
grave!, static water level at 2.5 feet 

SILT, yellowish brown (;OYR low plasticity, stiff, moist to saturated, 
with minor sand 

SILTY SAND, yellowish brown (10YR 5/4) wi:h light grayish orange staining, 
angular to sub-rounded, very fine- to very coarse-grained, well-graCed, medium 
dense, damp 

CLAY, dark gray (SY high plasticity, soft, moist to wet, with trace o:-ganics 

Total depth of boring = 12 feet 

Boring backfilled with bentonite/cement grout. 

~~3~~~~----L---~~--~~~--~--~~~----------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB216 (E19) 

GEOLOGIC DESCRIPTION 

SANOY SILT, dark grayish brown (10YR 4/2) mottled, soft, moist 

SANDY SILT, yellowish brown (IOYR 5/4) with dark brown staini:lg, stiff, Camp to 
wet, static water level at 2.5 feet 

SILTY CLAY, dark grayish brown high plasticity, soft, damp 

CLAY, olive green (SGY 4/1) with black staining, high plasticity, so~t, moist 

Total depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~----~----~~--~~----------------------------------------------------------J 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB217 (019) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vernimen SURF ACE ELEVATION: 8 feet (MSL} 

BORING START ED: 1/27/94 COMPLETED: 1/27/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 teet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 
> 

"' ~UJ UJ <(f--
~ ;:: >z 

~ >-
UJ "'~ UJ UJ (!) t--
UJ UJD 

~ > 0 
~ 

GEOLOGIC DESCRIPTION 
t--UJ 8 " 

~ 

~ zoo ~ UJ 8 
~UJ "' UJ ~ ~ u 

:c UJ> <( 
~ ~ "' 5: "' t-- >0 "' ~ UJ ~ "' ~ ~u "' "' "' t-- <( u 

UJ «UJ <( <( > <( "' "' 0 D« ~ "' 0 " (!) => 

:::.. ML CLAYEY SIL 1, oiive brown (5Y 4/4) and oiive (5Y 5/6) mottled, low plasticity, 
- -~ 

medium s~iff, damp, with trace roo~s, stati::: water kevek at 1.2 feet 

}j SM SILTY SAND, yellowish red (SYR 5/6) a:~d yellowish brown (IOYR 5/4) mottiec, 

// 
medium- to fine-grained, medium dense, damp 

"-' ML CLAYEY SILT, reddish brown (SYR 4/4) and olive (SY 4/4) mottled, low ....... plasticity, medium stiff, damp 
5- r-..~ ....... 

---~ :j;; CL CLAY, dark olive gray (SY 3/2), low plasticity, medium stiff, moist, with trace silt 

0 / 
GP216 /// 

Total depth of boring- 8 feet 

Boring backfilled wiih bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB219 (819) 

1.6 

GEOLOGIC DESCRIPTION 

! , fine- to very coarse-grained, 
i h chemical odor 

SAND, olive gray (5Y 5/2), sub-rounded, ve;y fine- io medium-grained, 
well-graded, medium dense, saturated, with trace gravel 

Boring backfiiled with bentonite/cement grout. 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB220 (AA19) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Oppenheim SURF ACE ELEVA TJON: 5 feet (MSL) 

BORING STARTED: 3/8/94 COMPLETED: 3/8/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 12 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
« 
> 
"' ~ w w « .... 

~ > 

"' 
~ 

~ >-w "' CJW w (!) .... 
w w > 0 GEOLOGIC DESCRIPTION 
!', .... w~ 8 ~ w ~ ~ 

"' 
.,~ 

u c; w" w ~ ~ 

I w >"' ~ ~ "' s: en 
.... i': o"' ~ w ~ en 
~ Ual " " .... « u w "' W« « > « "' en 
" " "'_, en 0 " (!) :::> 

::::.. ML CLAYEY SILT, brown (7.5YR 4/2). brown (IOYR 5/3), and ye:lowish brown (10YR 

-::-~ 
5/6) mottled, low ;Jiasticity, medium stiff, darr.p, with trace hard silt and gravel, 

.--.. static water level at.2 feet 
-::-~ .--.. 
;/ SM SILTY SAND, dark yellowish brown (10YR 4/4) tc greenish gray (SGY 5/1) with 

depth, sub-rounded, medium-grained, poorly graded, medium dense, damp to 

5-
// moist,_ with trace gravel and trace brick and wood fragments with depth 
// 
// 
// 
// 
// 

- 0 // 
GP263 // 

/ CL SILTY CLAY, dark gray (10YR 4/1), low plasticity, soft, moist 
10- /// 

/ 
/// 

/ /:/ 
1 ota! depth of boring - 12 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB221 (N18) 

w 
~ 

(!) >-
t-

0 
~ ., ~ 

0 ~ u 
~ H w :r: 

~ w , <( u 
> "' w 
0 (!) => 

0 

GEOLOGIC DESCRIPTION 

ASPHALT at sL:rface; no recovery to 2 feet 

SANDY CLAY, light brownish gray (10YR 6/2) with reddish yel!ow 
motHng, low plasticity, stiff, with few gravel and concrete fragments 

CLAYEY SAND, reddish yellow (10YR 
dry 

, sub-rounded, very fine-grained, de01se, 

SANDY CLAY, light yellowish brown ( 
greenish gray (5G 5/1) mottled, low plastici 
calcite -

, browniSh yellow 5/8), and 
mediu;n stiff, damp, with trace 

CLAYEY SAND, yellowish brown (10YR 5/6), angular, medium- to fine-gra:ned, 
well-graded, dense, damp 

Total depth of boring = 10.5 feet 

Boring backfilled with bentonite/cement grout. 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB222 (M18) 

PROJECT: fo..fare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richard Vern/men SURF ACE ELEVATION: 14 feet (MSL} 

BORING STARTED: 2/23/94 COMPLETED: 2/23/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: II feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > 
"' ~w w 

"""" ~ ;:: >Z 
~ 

,.. 
w "'~ ":J w "' "" w wCJ > 0 GEOLOGIC DESCRIPTION 

""w 8 >' ~ ~ != zo: ~ w 
~w " w ~ ~ u 0 

:r: w> "" ~ ~ 0: 'I' rn 

"" >0 rn 
~ w ~ rn 

~ ~u <Il " " "" "" u w o:w ""' "" > "" "' rn 

" ""' ~ rn 0 " "' => 

........ ASPhALT (4 inches BAS::::ROCK (2 inches) ~ 

ML 
SANDY SILT, dark greenish gray (5GY 4/1) with grayish olive (iOYR 4/2) staining, 

GP243 :::- stiff, damp, with trace roots a;,d hydrocarbon odor with dep~h 

GP245 """:'"-~ 
........ --5- ?/·. SM SILTY SANQ, brownish yellow (iOY-R 6/6) with yellowish red (5YR 5/6) staining, 

// 
fine- to very fine-grained, stiff, damp, with trace calcite and cementation 

// 
// 
// 
// 
// 

10- // 
// '// 

Total depth of boring = 11 feet 

Boring backfilled with bentonite/cement grout. 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB223 (L18) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: M. Oppenheim SURF ACE ELEVATION: 12 feet {MSL} 

BORING STARTED: 2/24/94 COMPLETED: 2/24/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"" > a: 
~ UJ 

UJ 

"" t--
t= > 

"' 
~ 

~ >-
w a: 

"'" w (!) t--
w w > 0 GEOLOGIC DESCRIPTION 
~ 

t-- w~ 8 iE w ~ ~ 

"' 
a:~ 

w"' w ~ ~ 8 0 
:r: w >"" ~ eo a: :r: "' t-- > o"' ~ w ~ "' ~ 

"' ""' 
::;; ::;; t-- "" u w W<t "" > "" a: "' " " a:~ "' 0 "' (!) => 

-:::::. ML GRAVELLY SILT, gray (7.5YR 6/1) and dark gray (10YR 4/1), stiff, damp, with 

:-~ 
trace brick fragments 

"'"'-

GP258 0 ;;_~ CLAYEY SILT, dark gray (10YR 4/1) to olive gray (SY 5/2) with depth, !ow 
-

:-~ 
plasticity, stiff, damp, wi~h trace roots, and calcite at bottom of interval 

""""" - -=--5- """"" ;;_~ 

- --..- SILT, brov.m (7.5YR 4/4), hard, dry to wet, staiic water level at 7.64 feet 

""""" 
---~ 

""""" Total depth of boring- 8 feet 

10-
Boring backfilled wii'h bentonite/cement grout. 

-
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.. TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB224 (K18) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO,: 144 _L LOGGED BY: Cris Meza SURF ACE ELEVATION: 8 feet (MSL) 

BORING STARTED: 2/22/94 COMPLETED: 2/22/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 4 feet 

10-

15-

20-

25-

30-
-

35---, 

" > 
0 

4 

0 

BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 

w 
~ 

>,_ 
~ 
0 
<n 
<n 
u 
<n 
::> 

"'-<-· ML 
":'"~ 

GEOLOGIC DESCRIPTION 

ASPHALT and BASE ROCK (8 inches) 

SANCY SILT, dark greenis~ gray (5G 4/1) ar.d dark grayis:, brown (10YR 4/2) 
mottled, very fine-to medium-grained and well-graded sand, medium stiff, damp to 
wet ~ 

CLAYEY SILT, dark olive gray (5Y 3/2), low plasticity, medium stiff, damp, with 
trace roots, static water leve: at 2.4 feet 

T a tal depth of boring = 4 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB225 (118) 

UJ 
~ 
>-
>-

s ~ 
~ c: 

UJ 
~ 

~ ~ "' ~ 
>: >: 
<: > 
"' 0 

GEOLOGIC DESCRIPTION 

SAND, light yellowish brown mott!ed, fine- to very fine-grained, 
sub-rounded to rounded, medium dense, damp to wet, with m:nor gravel and trace 

static water level at 1.82 feet 

(5Y 4/4), high plasticity, medium stiff, damp, with minor 

Y 4/4), rounded, fine-grained, poorly graded, dense, 

4), high plasticity, medium stiff, moist, with trace 
and roots trace si:t 

Total depth of boring = 8 feet 

Boring bac~fil:ed with bentonite/cement grout. 

0 ~~~~~----~----~~--~~--------------------------------------------------------__J Page 1 of I 
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1b TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB226 (H18) 

1.! 
PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: CRYSTAL BAILEY SURF ACE ELEVATION: 8 feet (MSL) 

BORING STARTED: 1/25/94 COMPLETED: 1/25/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ « 
> 

"' ~UJ UJ ..,t-
;::: >z ~ 

a:~ ~ (!) >-
UJ UJO UJ UJ 0 

t- GEOLOGIC OESCR!PTION UJ t-UJ ~ 8 "i' > ~ ~ 

!!, za: ~ UJ 8 ~UJ " UJ ~ ~ u 
« eo ~ "' J: UJ> "' 

~ a: J: 
t- >0 ~ UJ ~ "' ~ ~u "' " " t- « u 
UJ «UJ 5 « > "" a: "' 0 oa: "' 0 "' (!) => 

ljj SM SAND, dark reddish brown (5YR 3/4), angular to sub-rounded, fine- io very 

// 
coa;se-grained, we!l-graded, f'ledium dense, mo:st, with trace silt and minor grave! 

2: CL \ 
Same as above except with color change to yellowish brown (IOYR 5/ 4), 

1-- saturated, static water leve! at 1.82 feet 

-:::. ML SIL 1 Y CLAY, dark grayish brown (10YR 4/2), low plasticity, stiff, damp, with 
- .- sandstone between 2.5 and 3 feet 

5- GPI91 / CL \ SANDY SILT, dark greer.ish gray (5G 4/1) with light olive green staining and black "; 
/// speckling, stiff, da~p 

/ 
/// CLAY, dark gray (5Y 4/1), low plasticity, stiff, damp, with very 1.1inor siit 

/ 
/// ·:/ 

Total depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 
10-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB227 (F18) 

GP200 

" > 
0 

w 
~ 

>
t-

" 0 
<n 
<n 
u 
<n 
=> 

GEOLOGIC DESCRIPTION 

SILT, dark grayish brown , low plasticity, soft, damp 

SANDY SILT, yellowish brown (10YR 5/4) with liGht gray and orange speckling, lew 
plasticity, stiff, damp to saturated, sta~ic water level at 1.8 feet 

CLAY, dark gray Y 4/1) and brown mottled, high plasticity, soft, moist, with 
trace silt 

Total depth of boring"" 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~--~-----LL-~--~--~--~~~--------------------------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB228 (E18) 
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GEOLOGIC DESCRIPTION 

CLAYEY SILT, dark olive gray 3/2) and yellowish red mottled, low 
plasticity, soft, wet, with trace silt 

Total depth of bo~ing = 6 feet 

Boring backfilled with bentonite/cement grout. 

0~~~--~~~~--~~~----------------------~ 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB229 (C18) 

w 
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GEOLOGIC DESCRIPTION 

SILTY SAND, brownish yellow (10YR 
poorly graded, dense to very dense, 1 

2.75 feet 

led, 

I , medium- to coarse-grained, 
wet with dep::h, s~attc water level at 

Same as above except with colo~ change to dusky yellowish green (5GY 5/2), 
der.se to very dense, moist 

SILTY CLAY, dark greenish gray (5G 4/1), low plasticity, soft moist 

Total depth cf boring= 10 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~----~----~~--~~----------------------------------------------------------J 
Page I of I 



0 

"" N 

"' "' .,. 
0 

;:: 
w 
w 
!: 
:r: 
t-
~ 

UJ 
0 

I 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB230 (818) 

w 
~ 

"' 
>-
t-

0 
8 " -' ~ 
w ~ 0 

-' ~ "' ~ 

"' "' .. > 
(f) 0 

0 

GEOLOGIC DESCRIPTION 

SANC, yellowish brown (10YR 5/4), angular, fine- to medium-grained, welt-graded, 
medi-um dense, damp to wet with depth, with interbedding of thin, oiive black. 
sandy silt layers frorT'. 1.5 to 3.5 feet, stat:c water level at 2.84 feet 

SAND, olive gray (5Y 5/2), sub-rounded, very fine- to coarse-grained, 
weil-graded, medium dense, moist to saturated with depth, with trace gravel 

Same as above except with color cl-1ange to reddish brown (5YR 4/4), angular, 
damp, and with ~race gravel 

Same as above except with color change to !ight olive gray (SY 5/2) 

CLAY, olive black ( 1, high plasticity, soft, wet, with trace organic matter 

Total depth of boring= 14 teet 

Boring backfilled with bentonite/cement grout. 
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-a. TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB231 (AA18) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: CURT ENOS SURF ACE ELEVATION: 4 teet (MSL) 

BORING STARTED: 3/9/94 

BORING DEPTH: 8 feet 

;:: 
UJ 
UJ 
!= 
:r: 
t-
it 

~ 
<: 
> 
"' ~UJ 

-o:t
>z 
"'~ UJDUJ 
~~0: 8 

UJ 
~ 
~ 

" <: 

.., 
~ 

~ 

" > 

COMPLETED: 3/9/94 DRILLING METHOD: DIRECT PUSH 

BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 

UJ 
~ 

~ (!) >-
UJ D 

t- GEOLOGIC DESCRIPTION > ~ ~ 
UJ 8 ~ Sl 
"' :r: (/) 

UJ ~ (/) 
t- <: u 
<: "' (/) 

~w" 
w>"' 
>o"' 
~um 
«UJ-o: 

~D--~D~~~~~~r-~~~~~~~~~~~-----------------------------4 
(/) D " (!) => 

ASPHALT (10 inches) 

5-
0 

GP266 
-

-'---

-

10-

-
-

15-

20-
-
-

25--1 

30-

35-

v:// CL SANDY CLAY, dark yellof.liS~ brown (iOYR 4/4) and brownish yeliow (10YR 6/6) 
mottled, low plasticity, soft, damp, with minor angular gravei, static water level at 

t(j(js~j\~I.~S~f~e~e~t~----~~~~------~--~~~~~~--~~~--------~'~ 
SAND, olive gray (5Y 5/2) and brownish yelloi'i (1CYR 6/6) mottled, s~b- rounded, 
medium- to fine-grained, well-graded, medium dense, wet to saturated with depth, 

/ 

I 
SW 

with trace gravel and trac~ calcite 

--o::' CH 
~:f:fj 
~~ 

CLAY, black (5Y 2.5/1) and dark gray (5Y 4/1) mottled, high plasticity, soft, wet 

Total depth of boring - 8 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB233 (M17) 

0 SILTY SAND, brownish yell 
very fine-grai.'led, dense, 

GEOLOGIC DESCRIPTION 

Total depth of boring= 7.5 feet 

Boring backfilled with bentonite/cement grout. 

(lOY 4/2), angular, 

ottled, fine- to 

"' " 0 L-~~~~----~----Ll __ J_ __ L_ __ -pPa;g~e:ft~o~tlt ________________________________________ __j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB234 (L17) 

w 
~ 

>-
t- GEOLOGIC DESCRIPTION 

8 "' ~ 
w ~ 0 

~ ~ "' ~ 

" " "" > 
"' 0 

26 

0 sub-rounded, fine- to very fine-grained, 

Boring backfilled with bentonite/cement grout. 

0~~~~----~---L~-L--L---~--~~----------------------------------_J 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB235 (K17) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Cris Meza SURF ACE ELEVATION: 8 feet {MSL) 

BORING STARTED: 2/22/94 COMPLETED: 2/22/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 

"' > 
0: 

~UJ UJ "'"" ;::: >Z ~ 

o:~ ~ (!) >-
UJ UJO UJ UJ D .... GEOLOGIC DESCRIPTION UJ >-UJ ~ 8 "' 

> ~ ~ 

!= zo: ~ UJ 0 ~w >: UJ ~ ~ u 

"' w> ~ ~ ~ 0: 5' <n 
.... >D ~ UJ ~ <n 
~ ~u " >: >: .... "' u 
UJ O:UJ "' "' > "' 0: <n 

" Oo: ~ <n D "' (!) => ........ ML SANDY SIL I, very dark gray (2.5Y 3/1) mot:led with trace i~on oxide sTaining, low ....__ 
plasticity, stiff, damp, static wa~er level at 0.5 foot 

.~ 

// CL SILTY CLAY, very dark grayish b:own (2.5Y 3/2) with trace iroC~-oxide staining, 
/// low plasticity, stiff, damp / 

0 
r::::,_~ ML CLAYi:::Y SILT, black (2.5Y 2.5/1) with i:race iron-oxide staining, low Plasticity, 

GP236 stiff, damp ~ 
co:~ CH 

5-

~~ 
Sll TY CLAY, very dark gray (2.5Y 3/1), high plasticity, siiff, damp 

~· SP SAND, o!ive brown (2.5Y 4/4), sub-rounded, fine-grained, poorly graded, medium 
- dense, dam;J ~ 

Total depth of boring- 8 feet 

10- Boring backfilled with bentonite/ceme'lt g:out. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB236 (J17) 

8 x 
w ~ 

-' ~ 
~ 

" " « > 
(f) D 

0 

w 
~ 
>-
t-

~LAY, dark grayish brown 
uace caic1te 
Total depth of boring= L, feet 

GEOLOGIC DESCRIPTION 

Boring backfilled with bentonite/cerr.er.t grcut. 

mottled, 

with 

"' (!) .,. 
0 L-~~~~-----L--__ _Lj_ __ L__j _____ PPa;g;e;tf~o~f~l~------------------------------------------_j 
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Tota! depth of boring = 6 feet 

LOG OF DIRECT -PUSH BORING 
IR04GB237 (117) 

GEOLOGIC DESCRIPTION 

mottled, medi:.tm-grained, poorly 
surface, static water leve: at 0.5 foot 

high plasticity, medium stiff, moist, with 
t sravel or silt at 5.75 feet 

Borhg backfilled with bentonite/cement grout. 

0~~~--L--W~~--~~~----------------------J 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB238 (H17) 

8 'i' 
UJ 

~ 

~ !'o 
~ 
::;: ::;: .. > 
<n 0 

GP\90 

UJ 
~ 

>
t-

l'i 
0 
<n 

GEOLOGIC DESCRIPTION 

SAND, dark reddish brown SYR 
loose, saturated 

SANDY SILT, dark grayish brown 

coarse- to very c 

lar, ~ine- to medium-grained, 

Boring backfilled ~>~ith bentonite/cement grout. 

~~~~~----~----Ll __ JL __ L_ __ -pPa;g~e~l~o~ttt ________________________________________ _j 
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1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB239 (F17) 

PROJECT: Mare Island Phase II Remedial Invest(gation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Richrad Vemimen SURF ACE ELEVATION: 7 feet (MSL) 

BORING STARTED: 1/27/94 COMPLETED: 1/27/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ 
<( 

> 
"' ~ w w <( r-

~ ;::: ii: 3 ~ 

"' 
>-w ow w r-

w w > 0 GEOLOGIC DESCRIPTION 
3 w~ 8 " 

~ ~ 

!'o "'~ w 8 w"' ~ ~ u 
I >" w ~ "' 'I' "' w ~ 
r-

"' 
o"' ~ w ~ "' ~ "" ::;: ::;: r- <( u w "' W<>: <( > <( 0: "' 0 0 0:~ "' 0 3 "' => .· •· SP SILTY SAND, ye~lowish brown (10YR 5/4), fine- to very fine-grained, medium . · .. .· •· dense, damp . · .. - .. •· 

- K ML SANDY SILT, yellowish red (5YR 5/6) mot~led, wit;, little sand, medium stiff, damp, 
static water level at 4.5 feet - r::::: 

5- r::::: CLAYEY SILT, dark olive gray (5Y 3/2) mottled, low piasticity, medium sti~f, moist 

- 0 r::::: 
- GP215 t?0 CL CLAY, dark olive gray (5Y 3/2), low plasticity, soft, wet, with trace silt 

-'-- / 

Total depth of boring= 8 feet 

10-
Boring backfilled with bentonite/ceme<Jt grout. 

15-

20-

25-

-

30-

35-
Page I of I 
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.. TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB240 (E17) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Leslie Howard SURF ACE ELEVATION: 7 teet (MSL) 

BORING STARTED: 1/213/94 COMPLETED: 1/26/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
~ « 
> 
"' ~w w ...... 

~ ;:: >Z 
~ >-w ,~ 

w w "' .... 
w wo 

~ > 0 
~ 

GEOLOGIC DESCRIPTION 
t-W s " 

~ 
~ zoc ~ w 0 ~w " w ~ ~ u 
:r: w> .. ~ -'= "' 'E "' .... >0 "' ~ w ~ "' ~ ~u "' " " .... .. u w 15 « > « "' "' " "' 0 " "' => 

V/' sw SANJ, dark greenish g~ ay (5GY 4/1), sub-rounded, coarse-grained, loose, damp 

Y/ SM SILTY SAND, dark yel~owish brown (10YR 4/4), roundeG, mediL;m- to fine- grained, 

// 
poorly graded, loose, damp, static water ievel at 2.1 feet 

'\• ~ ML CLAYEY SILT, very dark gray (N3) with black r.wttling at 4.5 feet, low plasiici~y, 

r::::: soft, damp to wet at 6 feet, with minor organics 

5-X r::::: 
f-' ~ 

GP206 0 No recovery f_rom 6 to 10 feet 

Jl 
Total depth of boring - 10 teet 

Bering backfi:led with bentoni:e/cement grout. 

15-

20-

25-

30-

35-
Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB242 (817) 

w 
~ 
>-
>-

8 "' 
~ 

~ 0 w ~ m 
~ 
~ 
:>: :>: 
"" > 
m 0 

GEOLOGIC DESCRIPTION 

SILTY SAND, brownish yellow (10YR 6/6), sub-rounded, med!um- to fine-grained, 
loose, da;np, with :race gravel 

CLAYEY SILT, mediu;n dark gray (N4) mottled, low plasticity, medium stiff, damp to 
wet with depth, static water level at 2.9 feet 

SILT, brown (10YR 6/6) to gray (5:' 6/1) with depth, low plasticity, medium stiff, 
damp 

CLAY, grayish ~lack , high plasticity, soft, moist, with trace si:t 

Total depth of boring = 12 feet 

Boring backfilled with ben:o'lite/cement grout. 

0 ~~~~~--~----~~-L--~--~--~~~------------------------------------~ Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB245 (J16) 

w 
~ 

>-
1- GEOLOGIC DESCRIPTION 

D 

" 
~ 

H 0 w ~ 

~ ~ U) 

~ 

"' "' « > 
U) 0 

SILTY SAND, o:ive yello1v .SY 6/ 
medium dense, damp, with trace clay 

0 CLAYEY SILT, dark gray (SY 4/1), low plasticity, medium stiff, moist 

Total depth of boring := 8 feet 

Boring backfilled with benionite/cement grout. 

0 ~~~~~--~----~~~--~------------------------------------------~----__j 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB246 (116) 

8 " UJ 
~ 

~ ~ 
~ 
>: >: « > 
<n 0 

GEOLOGIC DESCRIPTION 

ASPHALT (3 in:::hes BASEROCK (21 inches) 

SA.ND, very pale brown (10YR 7/4), sub~-rounded, !Tledium- to fine-grained, poorly 
graded, loose, dry to wet with depth, static water level at 3.22 ~eet 

SILT, medium dark gray (N4), low plasticity, medium stiff, damp, with trace 
o~ganics 

CLAY, medium dark gray (N4), high plas~icity, medium stiff, moist, v.~ith trace 
organics 

Total depth of boring = 8 fee~ 

Boring bac(;fil!ed with bentonite/cement grout. 

0~~~--~-W~~--~~~----------------------~ 
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TETRA TECH EM INC. 

GP187 

" > 
0 

LOG OF DIRECT -PUSH BORING 
IR04GB24 7 (H16) 

GEOLOGIC DESCRIPTION 

sub , fine-grained, poorly graded, 

low plasticity, stiff, damp, with 

4/2) with black speckiing, hi plasticity, medium stiff, 

Boring backfilled with bentonite/cement grout. 

" 0~~~~----~--~~~--~--~--~~----------------------------------_J Page 1 of 1 
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1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB248 ( G16) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: CRYSTAL BAILEY SURF ACE ELEVA TJON: 7 feet (MSLJ 

BORING STARTED: 1/26/94 COMPLETED: 1/26/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: B feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
-' 
"" > 
"' -' w w 

"" 
)--

~ ;::: > " -' >-
w "' CJW w "' )--w 0 GEOLOGIC DESCRIPTION w )-- w-' 8 "i' > -' -' != " "'~ 

w H 

w" w ~ -' 8 0 

"' w >"" -' -'= "' "' 
(f) 

)-- ;:; oUl ~ w ~ (f) 
~ U<D " " )-- "" u w "' '""" "" > "" "' (f) 
CJ CJ "'-' (f) 0 " "' => 

...__.~ ML SANDY SILT, da~k greyish brown (10YR 4/2i, low piasticity, moist, wit!: trace ....__. 
gravel ~ 

~ GW 
GRAVEL, dark reddish brown (5YR 3/4), angular, loose, saturated, with trace silt, 
static water !evel at 1 foot 

- '-L SM SILTY SAND, dark grayish brown (10YR 4/2), angular to sub-rounded, fine- to 
/ 5- -:::::.. ML very coarse-grained, well-graded, medium dense, wet 

~ SANOY SILT, dark olive gray (5Y 3/2). soft. wet 
- 0 :::0 CL CLAYEY SILT, dark gray (5Y 4/1), low plasticity, medium stiff, moist / 
- GP195 

SILTY CLAY, dark gray (5Y 4/~). low plasticity, stiff, moist / 
/// 

Total depth of boring - 8 feet 

10-
Boring backfilled with bentonite/cement grout. 

15-
-

20-

25-

30-

-
-

35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB249 (F16) 

SAND, yellowish brown (1 
poorly graded, medium dense, 
water level a~ 1.4 feet 

SILT, dark grayish brown 

GEOLOGIC DESCRIPTION 

sub-rounded, medium- to 
with minor roots 

angular sub-rounded, medium-grained, 
p to wet with depth, with trace gravel, static 

, low plasticity, stiff, damp 

CLAY, dark gray 1 high plast•city, soft, moist to wet, with trace silt 

Total depth of boring = 8 

Boring backfilled with bentonite/cement grout. 

" 0~~~~----~--~~~--~--~--~~-----------------------------------l Page I of I 
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1li TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB250 (E16) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 I LOGGED BY: Leslie Howard SURF ACE ELEVATION: 7 feet (MSL) 

BORING STARTED: 1/26/94 COMPLETED: 1/26/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 
-' « 
> 
"' -' w w « >-

~ ;= 1:: 3 -' "' 
>-

w ow w >-
w w > 0 GEOLOGIC DESCRIPTION 

>- w-' 8 SE -' " ~ "'~ w 3 w" w ~ -' 8 0 
:r: w >"' -' ~ "' :r: <n 
>- 2: o"' ~ w ~ <n 
~ U<D " " >- « u w "' W<: « > « "' <n 
D D "'-' <n 0 "' "' => 

0 sw SAND, dark greenish gray (5GY 4/1), st.:b-rouiided, coarse-grained, loose, damp ----GP201 SM Sll TY SAND, light olive brown (2.5Y 5/ 4), rounded, fine- to very :ine- grained, 
// poorly g~aded, loose, damp to wet with depth, with minw gravel and few wood 

GP202 // fragments, static wate~ level at 1.5 feet 

:::. ML CLAYEY SILT, dark gray (N4) mottled, low plasticity, medium stiff, damp, with 
...._~ trace organ~cs throughout interval anG thin organic layer at 5.5 feet 

5- -"'.-
-...~ /: CL SILTY CLAY, very dark gray (N3), IO'N plasticity, soft, damp, with minor organics, 

GP204 /// and strong organic odor at 8 feet 
/// 
// 

Total depth of boring= 8 feet 
-

10-
Boring backfilled with bentonite/cement grout. 

-

15-

20-

25-

-
30-

-
35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB254 (F15) 

>: 
> 
0 

0 

UJ 
~ ,.. 
t- GEOLOGIC DESCRIPTION 

SILT, dark gray (N4) mottled, low plasticity, medium stiff, da~p, with 
i layer at bottom of interval 

SILTY CLAY, dark gray low plasticity, soft, damp to saturated witil depth 

Total depth of boring= 8 feet 

Boring backfilled with bentonite/cemen: grout. 

0 L-~~~~--~----~~-L--~--~--~~~--------------------------------------J 
Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB255 (E15) 

0 

GEOLOGIC DESCRIPTION 

GRAVEL.L Y SIL , dark yellowish brown (fQYR 4/4) mottled, low plasticity, medium 
stiff, damp 

SANOY SILT, olive gray (5Y 5/2), medium stiff to loose, moist to saturated, with 
thin organic layer at bottom of interval 

SILTY CLAY, dark gray (5Y 4/1), high plasticity, soft, wet, with few plant 
fragments 

Total depth of borinG;= 8 feet 

Boring backfilled with bentonite/cement grout. 

0 ~~~~~--~----~~-L--~------~~----------------------------------------J 
Page I of I 
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TETRA TECH EM INC. 

2.3 

LOG OF DIRECT -PUSH BORING 
IR04GB256 (C15) 

GEOLOGIC DESCRIPTION 

, sub-rollnded and well-graded gravel, 

(5Y 4/1) moitled. low 

Boring backfilled with bentonite/cement grout. 

Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB257 (815) 

1.8 

GP221 

GEOLOGIC DESCRIPTION 

yellowish brown (10YR 5/4) mottled, rounded, r.ledium- to 
, well-graded, ;nedium dense, damp, with trace gravel 

CU'I.YEY SILT, dark gray , low plasticity, medium stiff to medium dense, 
saturated to wet with depth, static water level at 2.1 feet 

CLAY, grayish black (N2), high plasticity, soft, moist, with trace organics 

Total depth of boring"' 12 feet 

Boring bacf;filled with bentonite/cement grout. 

0~~~~----~---LL--L--L---~--~~----------------------------------_J 
Page I of I 
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TETRA TECH EM INC. 

0 

Total depth of boring = 8 feet 

LOG OF DIRECT -PUSH BORING 
IR04GB264 (F13) 

GEOLOGIC DESCRIPTION 

sub-;-rounded, wei!- graded, loose, damp to 
at 1 TOOt 

4) with light gray staining and orange 

Boring backfilled with bentonite/cement grout. 

"' "' " 0~~~~~~~----------~ 
Page 1 of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB306 (823) 

GEOLOGIC DESCRIPTION 

0 

00.5 

0 

SANOY CLAY, dark greenish gray with ye;lowish red (SYR 4/6) mottling, 
low plasticity, mediu:n stiff, moist, with minor siltstone fragments 

CLAY, dark gray ( , r.ish plasticity, soft, wet, with minor organics 

GP414 

Total depth of boring= 16 feet 

Boring bac~filied with bentonite/cement grout. 

Page I of I 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB307 (A24) 

4.2 

GEOLOGIC DESCRIPTION 

4/1) and light olive brown (2.5Y 5/6) with organic 
staining from 2.5 to 3 feet. high plasticity, r.1edium stiff, moist to wet with depth, 
with minor sand from 1.5 to 2 feet and hard sand from 2.5 to 3 feet, static water 
level at 3.42 feet 

SILTY SAND, olive (SY 5/3) with olive yellow (2.5Y 6/8) mo , medium- to 
fine-grained, medium dense, saturated, with trace siltstone fragments 

SILTY CLAY, very dark gray (SY 
plasticity, soft, wet, with minor org 

Total depth of boring= 12 teet 

Boring backfilled with bentonite/cement grout. 

Page I of I 



"' 0 
0 
~ 

"' ;:: 
0 

0 
N 

"' 8l 

I 

TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB320 

GEOLOGIC DESCRIPTION 

loose; medium sand; 15% c!ay; 5% fine gravel; 
trace silt 

SILTY CLAY: dark greenish gray (10Y 3/1); moist; soft; high plasticity clay; 25% 
silt; 5% organic mateeial (rootlets) 

Total depth of boring ="' 10 feet 

Boring backfilled with bentonite/cement grout 

" 0~~~~----L---~L-~~~--~~~~-----------------------------------l 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB321 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: IR04 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVA T!ON: II feet (MSL) 

BORING STARTED: 5/22/98 COMPLETED: 5/22/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 
~ « 
> 
0: 

~'" '" .,;i-
~ ;::: >Z 

~ 
,.. 

'" 
o:-

'" '" 
(!) i-

'" 
WD 

~ > 0 GEOLOGIC DESCRIPTION o-w 8 " 
~ 

'" !S zo: ~ '" -w " '" 
~ ~ §! 0 « Eo "' I w> "' 

~ 0: 
i- >0 ~ '" ~ "' ~ -w co " " i- « w 
'" o:w « « > « 0: "' D DO: ~ "' 0 3 (!) ::> 

12 ;> SM Asphalt ~ 

I'"'" SILT':' GRAVELLY SAND: dark grayish brown (2.5Y 4/2); dry; mediurr. dense; fine 1/ to coarse sand; 25% fine gravel; 15% silt 
GP0 55 / 

--- CH SILTY SAND: olive (SY 5/3); moisi:; rrediu;n dense; fine sand; 35% silt ~ 
--

SILTY CLAY WITH SAND: dark bluish gray (58 4/1); moist; soft; high plastic:ty ---
GP0 56 

~~~j 
ciay; 30% sili; 15% sand 

5- I Sll TY CLAY: dark greeniSh gray (lOY 4/~); moisf; soft; high plasticity clay; 45% 

- silt: some dark mottlillQ 

- Some organic material by 6 feet; continued dark mottling 

ML CLAYEY SILT: dark greenish gray (10Y 4/1); wet; loose: 25% clay GP0 57 =:c ~ 

=~i:: 
CH SILTY CLAY; dark greenish gray (5GY 4/i): moist; soft; high plasticity clay; 30% 

silt; some dark mottling and organic material 
10- --

Tota: depi:h of boring- 10 feet 

Boring backfilled with bentonite/cemenf grout. 

15-

20-
-
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25-
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35-
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB322 

0 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

; dry to moist: dense; 

dry; dense; fine 

CLAYEY SILT: light olive brown 2.5Y 
nodules 

Sll TSTONE: light olive brown (2.5Y hard; closely fractured; 
friable; highly weathered 

Color changes to yellowish bro1vn (10YR 5/6) by 6 feet 

CLAYSTONE: yellowish brown (IOYR 5/4); moist moderately hard; closely 
fractured; friable; moderate:y weathered 

SANDSTONE: yellowish brown (10YR 5/8); moist mcderately hard; closely 
fractured; friable; moderately weathered 

CLAYSTONE: light olive brown (2.5Y 5/3); moist; moderately hard; closely 
fractured; friable; moderately weathered 

SANDSTONE: yellowish brown (10YR 5/8); moist; moderately hard; ciosely 
fractured; friabie; moderately weathered 

CLAYSTONE: light olive brown (2.5Y 5/3); moise; moderately hard; closely 
fractured; friabl. ; 1 t~eathered 

Total depth of boring = 18 feet 

Boring baskfilled with bentonite/cement grout 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB323 
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GEOLOGIC DESCRIPTION 

IL T: brown (7.5YR 4/3); moist to dry; loose; 
fine to coarse sand; 35% fine ; 5% silt 

SILTY CLAY WITH SAND: very dark gray (IOYR 3/1); moist; sof~; high plasticity 
clay; 35% silt: 15% san·G 

Color to dark (10Y 3/1) at 3 feet; becomes moist 

SILTY SAND: olive (SY 5/3): moist; medium dense; very fine sand; 35% silt 
(weathered bedrock) 

SILTSTONE: light olive 8rown 
friable; highly weathered 

: dry to moist; hard; highly frac~ured, 

SANDSTONE: light clive brown (2.5Y 5/4); dry to moist; hard; closely fractured; 
friable, highly weaihered (to clay in places) 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB324 

GEOLOGIC DESCRIPTION 

dark gray ; dry; medium 

dry to moist; medium stiff; 35% very fine 

(lOY 3/1); moist; soft high plasticity clay; 25% 

Color changes to dark greenish gray (10Y 4/1) by 3.5 feet; silt content increases 
to 40%; no mottling or organic material 

Clay becomes moist to wet at 7 feet; silt content decreases to 15%; no organic 
material or mottling 

Organic (plant) content increases to 30 to 50% by 8.5 feet 

Total depth of boring "' 10 feet 

Bering backfilled wHh bentonite/ceme!lt grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB325 
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GEOLOGIC DESCRIPTION 

(lOY 3/1); moist; soft high plasticity clay; 40% 

lvlinor organic material by 4 feet 

Color changes to dark greenish gray (tOY 4/1) by 5 feet 

Clay becomes wet at 5.5 feet 

Minor organic material and dark mottling from 7 to 9 fee~ 

Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB326 

0 

6 

0 

GEOLOGIC DESCRIPTION 

dry to moist; medium dense; fine sand; 

5 to 10% fine gravel by 1.5 feet 

Color changes to dark greenish gray (5BG 4/1) at 1.75 feet; clay content 
increases to 5 to 10% 

SILTY CLAY: dark greenish gray 
silt; minor dark mottling 

moist soft; high 

Color changes to dark greenish gray (tOY 4/1) by 5 feet no dark Mottling; trace 
organic material (rootlets) 

Layer of organic material from 8.25 to 8.35 feet 

Organic content increases to 85 to 90% from 9 to 9.5 feet 

T a tal depth of boring = 10 et 

aoring backfilled with bentonite/cement grout. 

" 0~~~~----~---L~-L--L---~--~~-----------------------------------l 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB327 
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GEOLOGIC DESCRIPTION 

~ ~ 

"' "' -< -< > a: 
"' 0 "' 

0 ; dry to moist; medium dense; 15% ; ; 5 io 

0 
3/2); moist; soft to 

ce sand 

0 loose; medium to coarse sand 

dar~ greenish gray (5GY 4/1); moist soft; high plasticity clay; 30% 

Trace organic material by 5 feet 

Layer of organic material from 8 to 8.1 feet 

Organic content increases to 85 to 90% from 9 to 10 feet 

Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB328 
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GEOLOGIC DESCRIPTION 

SIL IY SAND WITH GRAVEL: yellow:sh b~own ( moist; mediJm dense; fine 
to medium sand; 20% silt; 15% f!ne gravel; 5% clay 

Color cilang~s to dar:.; greenis;, gray (lOY 4/1) by 1.5 feet 

SILTY CLAY: dark greenish gray 
silt 

30% organic material by 4 feet 

; moist; soft; high plastic:ty clay; 35% 

Colo~ changes to bluish black (108 2.5/1); organic content decreases to 10% by 5 
feet; ciay becomes very soft and ;noist to wet 

Organic content decreases to 5 to 10% by 7 feet clay becomes moist to wet and 
soft 

Color changes to dark greenish gray (lOY 4/1) by 8.75 feet 

Total depth of boring = 10 fee: 

Boring backfilled with bentonite/cement g;out. 
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GEOLOGIC DESCRIPTION 

SILTY SAND WITH Gi=\AVEL: dark greenish gray 10Y moist to dry; loose; t:ne 
to coarse sand; 20% fi:~e gravel; 15% silt; fill 

CLAYEY SAND WITH GRAVEL: dark greenish gray 1 mo!s-t; mediJm dense; 
fine to medium sand; 20% clay; 15% fine to coarse gravel, to 10% silt 

Color changes to olive gray (5Y 4/2) by 3 feet; clay content decreases to 15% 

Poorly graded SAND WITH :light olive brown (2.5Y 5/4); moist; loose to 
medium dense; fine to medium sand; 5 to 10% clay; trace to 5% silt 

Sand becomes wet at approximately 7 feet 

SILTY CLAY: dark greenish gray (5GY 3/1); moist; soft: high plasticity clay; 30% 
sil-t; 10 to 15% organic material 

Total depth of boring = 10 feet 

Boring backfilled with bentonite/cement grout. 
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GEOLOGIC DESCRIPTION 

s 
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"' => 

SM SILTY SAND WITH GRAVEL: yellowish brown mois1 to dry; rT'.edium 
Ger~se: fine to medium sand; 20% silt ;s% fine gravel; 5% ciay 

Color changes to yellowish brown (10YR 5/6) by 1 foot 

CH SILTY CLAY: light olive brown (2.5Y 5/3); moist to wet; soft; high plasticity clay; 
30% silt; 10% fine gravel and sand 

C!ay becomes wet at approximate:y 5 feet colo~ changes to dark greenish gray 
(lOY 4/1) 

Piece of wood at 5.75 feet 

Color changes to black (N2.5/) at 6 feet 

Wood f~agments at 8 feet 

Color changes to dark greenish gray (5GY 4/1) at 9 feet 

Total depth of boring= 10 feet 

Boring backfilled with bentonite/cement grout. 
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GEOLOGIC DESCRIPTION 

SILTY SAND WITH GRAVEL: yellowish brown (IOYR 5/6); moist; loose; fine sand; 
15% s1lt; 15% fine gravel; 5% clay 

SILTY CLAY: black 1 
• moist to 1~et; very soft; high plasticity clay; t;O% silt 

Color changes to dark greenish gray (lOY 4/1) by 7.5 feet 

Total depth of boring = 10 ~eel 

Borir.g backfilled with bentonite/cement grout. 
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GEOLOGIC DESCRIPTION 

. yellowish bro•Nn 

Trace clay by 1 foot 

SILTY CLAY: dark grayish brown 
silt 

; moist loose; 20% silt 

moist soft high piastisity c!ay; 35% 

Clay becomes wet at 3.5 feet; very coarse sand layer from 3.5 to 3.7 teet 

Color changes to dark greenish gray (lOGY 4/1) at 6 feet; 5 to 10% organic 
material 

PEAT: dark reddish brown (5YR 3/3); ·moist soft; 100% organic material; tra::::e 
clay; hydrogen sulfide odor 

SILTY CLAY: dark greenish gray lOGY 4/1); moist; soft; high plasticity clay; 30% 
silt; 10% organic material 

I depth of boring = 15 1 eet 

Boring backfilled with bentonite/cement grout. 
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IR04GB336 

GEOLOGIC DESCRIPTION 

bhAVcc:· gray (7.5YR 5/1); dry; loose; fine to coarse sand; 25% 

SILT WITH SANC AND CLAY: olive (SY 
clay; 5% fi:le gravel 

; moist, medium stiff; 15% 7ine sand; tO% 

CLAYEY SILT: dark greenish gray (5G 4/1); moist; soft: 35% clay; 5% organic 
material 

i content increases to 50% 

SILTY CLAY: dark greenish gray 
silt; trace organic material 

Trace thin wet zones at 7 feet 

; moist; soft; high p!asticity clay; 40% 

Organic content increases to 20% at 9 feet 

PEAT: dark reda'ish brown {5Y.~ 3/3); moist; soft; 80 to 100% organic material; 
trace to 20% clay; strong hydrogen sulfide odor 

Total depth of boring = 15 

Boring backfilled with bentonite/cement grout. 
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GEOLOGIC DESCRIPTION 

SILTY SAND WITH GRAVEL: 
sand; 20% silt 2CJ% fine to 
CLAYEY SIL 1: 

: dry; loose: fir.e to mediu:n 

soft 15% clay; 5% fine sand 

SILTY CLAY: da~k greenish gray (10GY 4/1: moist soft; high plasticity clay; 30% 
s<lt; 30% organic material 

Organic content decreases to 10 to 15% at 6.75 feet 

Coior changes to dark greenish gray (10Y 4/1) at 9 feet; organic content 
decreases to trace to 5% 

Clay becomes wet at 12.5 feet 

SILTY CLAY: white (iOYR 8/1); moist; soft high piastic,'ty clay; 30% sili: (possibly 
volcanic ash) 

Total depth of boring = 15 

Boring backfilled with bentonite/cement grout. 
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GEOLOGIC DESCRIPTION 

SILTY SAND: yellowish brown (10YR 5/6): moist; loose; fine to mediu;n sand; 20% 
si!t; trace to 5% c!ay and organic material (plant) 

gray (N3/ ); moist to wet; very soft; 30% clay; 10% 

Siit content increases to 35% by 6 feet; trace to 5% organic material; clay 
becomes moist to wet 

Trace thin silty layers from 12.5 to 13 feet 

Peat layer begins at 14 feet 

Total depth of boring= 15 

Boring backfilled with bentonite/cement grot:t. 
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GEOLOGIC DESCRIPTION 

YEY SILT WITH SAND: very dark grayish brown (!OYR 
clay; 15% sand; organic material (rootlets) near surface 

; moist; soft; 30% 

SILTY CLAY: very dark gray (N3/ ); moist; very soft; high plas~icity ciay: 35% silt; 
5% organic 1.1aterfal 

Clay becomes moist to wet at 4 feet 

Color changes to dark greenish gray (10Y 4/1) at 6 feet; moist to wet; very soft 
trace organic material 

Organic content increases to 20 to 25% from 13.75 to 14 feet 

Totai depth of boring = 15 

Boring backfilled with bentonite/cement groc:t. 
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IR04GB344 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: IR04 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVA T!ON: 8.06 teet (MSL) 

BORING START ED: 10/5/98 COMPLETED: 10/7/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 15 teet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING, INC. 
~ 

"" > 
"' ~ w w 

"" 1-
~ ;:: > i5 ~ >-

w "' ow w "' 1-w 0 GEOLOGIC DESCRIPTION w 1- w~ 8 " 
> ~ ~ 

~ i5 "'~ w c: w"' w ~ ~ 8 
0: w ><( ~ ~ "' 0: "' 1- > o"' ~ w ~ "' ~ a: um "' "' 1- "" u w W« "" > "" "' "' Cl D "'~ "' 0 " "' => 

}jc SM SILTY SAND: brownish yellow (10YR 6/6); dry to moist; fine sand; 20% silt 

IX. // 
// 
// 

0 // 
GP154 1/. 

5-

~~~~ 
CH SILTY CLAY: dark greenish gray (10Y 4/1); mois~; soft; high plasticity c!ay; 45% 

silt; trace organic materia! 
0 Clay becomes wet at 6 feet GP155 -----

Organic content increases to 20 to 30% by 7 feet -----
~~: 

0 --- Organic content decreases to 5 to 10% by 9 feet --
GP156 ---

10- ------------
'. PT PEAT: dark reddish brown (5YR 3/3); moist; sott: 100% organic material; trace $ ) $ 

' clay; strong hydrogen su!fide odor 

--- CH SILTY CLAY: dark greenish gray (5G 4/1); moist; soft; high plasticity clay: 30% -- silt; 5 to 10% organic material ------------
15-r-- ---

Total depth of boring - 15 -:'eet 

Boring backfilled with bentonite/cement grout. 
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1b TETRA TECH EM INC LOG OF BORING 
IR04SD003 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 BORING DEPTH: 4.5 teet SURF ACE ELEVATION: 3 teet 

BORING START ED: 10/10/94 COMPLETED: 10/10/94 DRILLING METHOD: SEDIMENT SAMPLING 

LOGGED BY: C. Enos DRILLING COMPANY: PRC-EMI 
~ 

< 
> a: 

~w 
.:f-

;:: >Z 
w a:~ ,_ (!) 

w wow 0 0 "' GEOLOGIC DESCRIPTION 
!'o 

o-w~ a i' 0 ~ "' za:~ "- u < ....,w:E ~ w ~ ' 'I' 
~ 

:I: w~~ ~ "' u ,_ ~ 3 ~ ~ 
~ i:;uDJ " " 0 < i3 w a:w.: < > ~ a: 
0 oa:~ "' 0 ID (!) "' 

,... ST002 sw SAND, olive (5Y 5/6), sub-round, medium to fine-grained, saturated, loose to 
dense, with gravel, static water level at 0.75 foot 

ST003 Color change to light olive brown (2.5Y 5/6) at 3 feet 

5- ST004 

0 
Total depth of boring == 6 feet 

Boring backfilled with bentonite/cement grout. 
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en GEOLOGIC DESCRIPTION s :< en 
"" UJ 

~ ~ 

~ eo " ~ 

"' "' "" > en 0 

SILTY CLAY, dark olive brown mottling, high plasticity, 
soft, wet, with roots, static water I 

Same as above except with decreasing :--oots 

Total depth of boring= 6.25 feet 

Boring backfilled with bentonite/cement grout 
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A225SS001

Silty Clay (GLEY 1 3/1), very dark greenish grey.  High dry
strength, soft, medium plasticity, 15% silt, wet, trace gravel at 7.5'
(Younger Bay Mud)

Peat/Organics ~ 5%

Well constructed from 15' - 5' with 0.010' slot size Sch 40 PVC.
Logging completed with dual tube sampler, well constructed using
Hollow Stem Auger, overdrilled in same hole.

Bottom of hole at 20.0 feet.

7.0

20.0

DRILLING METHOD Direct-Push/HSA

CL

Silty Sand (10 YR 5/6), trace gravels ~ 3%, loose, moist, iron
oxide stain around gravels, 15% fines, no plasticity.

Plastic debris at 3.5' (fill)

subtle color change to 10 YR 5/4  at 4'.
A225WB001

A225WB002

0.0

NOTES Monitoring Well USTA225-1

LOGGED BY S. Degross

SM

0.0

0.0

0.0

0.0

wet

(10 YR 3/2) 25% fines, < 10% organics, no gravels

2.1
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GROUND ELEVATION 9.08 ft
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BORING NUMBER A225

CLIENT U.S. Navy

PROJECT NUMBER B151 CTO 095

PROJECT NAME Mare Island SI Sampling Area F1

PROJECT LOCATION Mare Island, Vallejo, California
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HOLE SIZE 8.25 inches

AFTER DRILLING ---

AT END OF DRILLING ---

WELL DIAGRAMMATERIAL DESCRIPTION

CHECKED BY T. McRae



wet? - appreciable moisture on acetate liner

Water level measured in open borehole

Weathered Silty Sandstone (Pulverized) (10 YR 5/8), yellowish
brown, very fine sand/silt, poorly graded, hard (Great Valley
Complex)

Weathered siltstone (pulverized) wet, friable, fractured.  [Silty clay
matrix, lowplasticity, 10 YR 4/3] (Great Valley Complex)

Borehole logged with Macrocore, well constructed with HSA
overdrilled in same hole.  Well constructed from 17' - 7' (screen)
with 0.010' Sch 40 PVC.

Bottom of hole at 24.0 feet.

5.0

19.0

Clayey Sand (10 YR 3/2), damp, stiff, 30% fines, medium
plasticity.  Roofing tar at 0.4 inches.  ~5% gravel down to 3' organic
debris/rootlets to 5' (Fill)
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MATERIAL DESCRIPTION

PROJECT LOCATION Mare Island, Vallejo, California
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BORING NUMBER A267

PROJECT NAME Mare Island SI Sampling Area F1

PROJECT NUMBER B151 CTO 095

CLIENT U.S. Navy

AT TIME OF DRILLING 9.0 ft / Elev 11.3 ftDRILLING METHOD Direct-Push/HSA

LOGGED BY S. Degross

DATE STARTED 11/28/06

CHECKED BY T. McRae

GROUND WATER LEVELS:DRILLING CONTRACTOR RSI Drilling

HOLE SIZE 8.25 inches

AFTER DRILLING ---

AT END OF DRILLING ---

COMPLETED 11/28/06

WELL DIAGRAM
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APPENDIX F 
MARE ISLAND PHYSICAL CHARACTERISTICS 

With the exception of Tables F-1 and F-2, this appendix was last updated in February 2005 for 
the draft remedial investigation report (Sullivan and Tetra Tech 2006).  Tables F-1 and F-2 were 
updated to present the correct updated federal and state statuses of the special status species. 
 
(Provided on CD only)
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ACRONYMS AND ABBREVIATIONS 

bgs  Below ground surface  

ERA  Ecological risk assessment  

IA Investigation Area 
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msl  Mean sea level  

Navy  U.S. Department of the Navy  
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RI  Remedial investigation  

SFEP San Francisco Estuary Project 
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Tetra Tech Tetra Tech EM Inc.  

USFWS U.S. Department of the Interior Fish and Wildlife Services 
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F1.0  INTRODUCTION 

This appendix summarizes physical characteristics of Mare Island, including its physical setting 
(Section F2.0), geology (Section F3.0), hydrogeology (Section F4.0), surface water (Section 
F5.0), climate (Section F6.0), water balance (Section F7.0), and ecology (Section F8.0).  Section 
F9.0 lists the documents that are referenced in this appendix.  Figures and tables are presented 
after their first mention in the text, unless otherwise noted. 

The purpose of this appendix is to provide reviewers of the remedial investigation (RI) report 
with a single location from which to obtain contextual information pertaining to the common 
physical characteristics of Mare Island.  Such information is especially helpful for use in 
conceptualizing the portions of Investigation Area (IA) F1 where site-specific data are limited. 

F2.0  PHYSICAL SETTING 

Mare Island was originally an island, consisting of about 1,000 acres of dry land and 300 acres of 
wetlands.  However, it has been modified through land reclamation to become a peninsula.  As a 
result, the peninsula now occupies an area of about 2,800 acres, excluding the intertidal mudflat 
(the area that is inundated between high and low tides), and measures about 3.5 miles long by 
1.25 miles wide. 

Based on historical maps from the U.S. Department of the Navy (Navy), the original island was a 
bedrock outcrop of resistant shale, siltstone, and sandstone surrounded by low areas and tule 
marshes (Navy 1883, 1911).  The outline of the bedrock outcrop roughly coincides with the hilly 
area at the southeast end of the peninsula that is occupied by the golf course, ammunition 
bunkers, and a residential area.  Over time, various fill materials and dredge spoils were placed 
to the north and west, expanding Mare Island to form the current contours of the peninsula.  
Figure F-1 shows the boundaries of the original island.  The highest point (284 feet above mean 
sea level msl]) is at the southeast part of the peninsula, on the original bedrock ridge.  Apart from 
this hilly area at the southeast end of Mare Island, the topography is generally flat, with 
elevations of about 10 to 20 feet above msl. 

F3.0  GEOLOGY 

This section describes the geology of the Mare Island peninsula, based on published literature 
and site-specific lithologic data from current and previous Mare Island investigations.  
Figure F-1 schematically illustrates the geology of Mare Island and shows the stratigraphic 
relationships of the various units described in this section. 

The geology of Mare Island can be characterized as an eroded bedrock surface that is exposed in 
the southeast part of the peninsula and is overlain by a blanket of unconsolidated Quaternary-age 
sediment and fill material at most other locations.  The bedrock surface is irregular and deeply 
incised in some areas, and the sequence of unconsolidated materials that overlies the bedrock is 
up to 160 feet thick at some locations.  The eroded bedrock forms a subsurface ridge, extending 
to the northwest along the axis of the Mare Island peninsula (Figure F-1).  The northern extent of 
the subsurface bedrock ridge is not precisely known.   
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Three principal geologic units have been identified at Mare Island.  The stratigraphic units from 
top to bottom include, (1) fill material, (2) unconsolidated natural deposits, and (3) bedrock.  The 
fill material is a heterogeneous unit consisting of clay, silt, sand, gravel, and debris in varying 
proportions.  The unconsolidated natural deposits consist primarily of a thick sequence of silty 
clays, which is commonly referred to as Younger Bay Mud, and intermediate and lower sand 
units.  The bedrock is a mixed unit of sandstone, siltstone, and shale.  The sections below 
summarize each geologic unit present at Mare Island. 

F3.1  FILL MATERIAL 

As a result of the extensive land reclamation activities at Mare Island, locations outside the 
original outline of the island contain a highly heterogeneous surficial layer of fill material.  The 
fill material consists of silty clays, sand, gravel, and debris, and it is characterized by abrupt and 
unpredictable changes in lithology.  The surficial materials at Mare Island have been mapped as 
Pleistocene-age nonmarine sediments (Kahle and Goldman 1966), Quaternary alluvium and Bay 
Mud (Simms and others 1973; Dibblee 1981), Quaternary fill and marshland (Frizzell and others 
1974), and Quaternary alluvium and intertidal deposits (Wagner and Bortungo 1982). 

The most predominant fill material is silty clay resulting from the Navy’s land reclamation and 
channel-dredging activities.  Since 1914, slurry from dredging operations has been intermittently 
pumped into levee-bounded impoundments (commonly known as dredge ponds) at various 
locations on Mare Island.  Sediments from these ponds (generally known as “dredge spoils”) are 
primarily dark gray silty clay. 

Sand, gravel, organic debris, concrete, asphalt, brick, metal, timber, paint chips, fiberglass, and 
other solid refuse are common in the fill unit in the industrial areas of Mare Island and near the 
landfill.  The distribution of these materials is erratic, and significant variations in composition 
were observed over short lateral and vertical distances.  

The thickness of the fill material is difficult to estimate because the dredge spoils are not readily 
distinguishable from the natural deposits in many locations.  At locations where the fill can be 
distinguished from naturally deposited materials, fill thickness varies from a minimum of about 1 
to 2 feet to a maximum of about 23 feet within the facility landfill.  In most of the areas of Mare 
Island outside the original boundary, the fill has an estimated thickness of 4 to 8 feet. 

F3.2  UNCONSOLIDATED NATURAL DEPOSITS 

The second geologic unit at Mare Island is the unconsolidated natural deposits that 
unconformably overlie the eroded bedrock surface.   

The depositional history of San Francisco Bay has been dominated by rising and falling sea 
levels in response to Pleistocene-age glacial events.  Sediments were deposited in a thick 
sequence of alternating silty clay and sand units; these units appear to be the transgressive and 
regressive deposits associated with the changes in sea level (Helley and others 1979).  It is 
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reported that up to 300 feet of unconsolidated sediments has accumulated in San Francisco Bay 
(Treasher 1963; Goldman 1969) and that more than 1,000 feet of unconsolidated sediment is 
present at some locations in the southern part of San Francisco Bay (Rogers and Figuers 1992). 

Discontinuities of the silty clay and sand units and a general lack of distinguishing lithologic 
features have frustrated researchers in their attempts to define a uniform stratigraphic 
classification to describe the sediment.  First, an uppermost unit consisting of soft mud, medium-
grained silty sand, and silty clay was identified as the Bay Mud, and an underlying unit of 
windblown sand was identified as the Merritt Sand (Trask and Ralston 1951).  Then, the upper 
unit was renamed the Younger Bay Mud and was divided into an overlying soft member and a 
deeper semiconsolidated member (Treasher 1963).  The unit beneath the Merritt Sand was 
renamed the Older Bay Mud, and it was noted that the Older Bay Mud is distinguished from the 
Younger Bay Mud by degree of consolidation (Treasher 1963).  This distinction was later 
confirmed, and it was noted that the degree of consolidation of the Older Bay Mud exceeded the 
expected consolidation due to compression by overlying sediment and dewatering (Goldman 
1969).  In 1992, the stratigraphy of unconsolidated San Francisco Bay sediments was 
summarized, the Older Bay Mud was renamed the Yerba Buena Mud, and the Merritt Sand was 
assigned to the San Antonio Formation (Rogers and Figuers 1992). 

Based on the above conclusions, the sedimentary assemblage present at Mare Island can be 
tentatively assigned to stratigraphic units.  The upper silty clay, intermediate sand, and lower 
silty clay on the western side of the bedrock ridge appear to correspond to the Younger Bay 
Mud, and the lower sand appears to correspond to the Merritt Sand member of the San Antonio 
Formation.  The thick silty clay deposits east of the bedrock ridge are tentatively assigned to the 
Younger Bay Mud; however, these deposits may be levee deposits associated with the Napa 
River and may not be equivalent to other deposits of Younger Bay Mud in the San Francisco Bay 
area. 

The composition of these deposits differs on the western and eastern sides of the bedrock ridge.  
The sections below discuss the composition of the deposits and their stratigraphic classification. 

F3.2.1  Unconsolidated Natural Deposits on the Western Side of the Bedrock Ridge 

Unconsolidated natural deposits on the western side of the bedrock ridge consist of the following 
lithologic units: 

• An upper silty clay 

• An intermediate sand 

• A lower silty clay 

• A thick lower sand unit that is believed to rest directly on the eroded bedrock surface 
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The upper silty clay unit is dark olive-gray and soft.  This unit is relatively uniform across the 
western side of the Mare Island peninsula, although minor variations in color are found based on 
the relative proportions of silt and clay.  This unit is lithologically similar to dredge spoils that 
form the bulk of the fill on the western side of the peninsula.  As a result, the contact between the 
upper silty clay and the fill shown on Figure F-1 is an approximated boundary.  The unit varies 
from about 5 feet thick on top of the bedrock ridge to about 35 feet thick near the landfill.  The 
thickness of this unit on the western side of Mare Island adjacent to San Pablo Bay is not known 
because borings in this portion of Mare Island have not fully penetrated the unit. 

The intermediate sand unit is a lenticular body of gray, loose, fine- to medium-grained sand.  
This unit attains a maximum thickness of 12 feet north of the landfill and pinches out to the 
north, east, and south. 

The lower silty clay unit, which separates the intermediate sand from the lower sand, varies in 
color and irregular dimensions.  The lower silty clay appears to have an upper portion that is 
black or dark gray and a lower portion that is tan to olive-gray.  Both the lower and upper 
surfaces of the lower silty clay are irregular, reflecting a complex depositional history.  The silty 
clay varies in thickness from about 3 feet near the western shoreline to about 18 feet just west of 
the landfill. 

The lower sand unit is a tan to reddish-tan, fine- to medium-grained silty sand that includes 
discontinuous lenses of finer-grained materials such as silty clay and clay.  The total thickness of 
the lower sand unit is not known because bedrock has not been encountered during installation of 
any boring or well in the western half of Mare Island.  The lower sand unit is believed to rest 
directly on the eroded bedrock surface; however, the depositional relationship between the lower 
sand and bedrock has not been confirmed. 

F3.2.2  Unconsolidated Natural Deposits on the Eastern Side of the Bedrock Ridge 

Unconsolidated natural deposits on the eastern side of the bedrock ridge (in the industrial areas 
of Mare Island) consist of silty clay and clay, with occasional discontinuous lenses of silty sand 
and sandy clay.  These deposits exhibit significant variations in thickness, reflecting the sharp 
decline in the elevation of the bedrock surface that occurs with distance toward the northern end 
of the peninsula.  The unconsolidated materials on the eastern side of the ridge vary from as little 
as 5 feet thick near the bedrock ridge to more than 105 feet thick near the southern end of the 
peninsula. 

F3.3  BEDROCK 

Bedrock at Mare Island consists of steeply dipping, brown, orange, and tan arkosic sandstone, 
siltstone, and micaceous shale.  Bedrock outcrops exist in the hilly area at the southeastern end of 
Mare Island that is now occupied by the golf course, ammunition bunkers, and a residential area 
along Mesa Avenue.  The exposed bedrock at Mare Island is assigned to the undifferentiated 
Great Valley Sequence (Wagner and Bortungo 1982).  The Great Valley Sequence is a thick 
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wedge of siliciclastic sediments that ranges up to 30,000 feet thick (Oakeshott 1978) and 
encompasses several formations, including the Panoche Formation.  The Great Valley Sequence 
has been thrust westward over the Jurassic Franciscan Complex; therefore, rocks of the 
Franciscan Complex are probably present at depth below Mare Island.   

The bedrock was also identified as arkosic sandstone and micaceous shale of the Cretaceous 
Panoche Formation in the extreme southern end of Mare Island (Dibblee 1981).  The arkosic 
sandstone has steeply dipping beds overturned to the northeast, and the micaceous shale has 
minor thin sandstone beds dipping gently to steeply to the southwest. 

The northwest-trending Franklin Fault splits into two parts, extending across the Carquinez Strait 
and intersecting the eastern and western flanks of the exposed bedrock outcrop (Kahle and 
Goldman 1966).  The Franklin Fault does not appear to extend across Carquinez Strait (Dibblee 
1981; Wagner and Bortungo 1982). 

F4.0  HYDROGEOLOGY 

Three primary water-bearing zones (referred to as shallow, intermediate, and deep) have been 
identified at Mare Island.  The shallow water-bearing zone refers to both fill and naturally 
deposited materials that are intersected by the water table.  The intermediate and deep water-
bearing zones correspond to the intermediate and lower sand units discussed in Section F3.2.1.  
Also, shallow weathered bedrock appears to act as a water-bearing zone in some portions of 
Mare Island.  However, relatively few wells are screened in the weathered bedrock, so little is 
known about the ability of this unit to transport groundwater in the subsurface zone. 

All three primary water-bearing zones have been encountered in deep wells west of the bedrock 
ridge (near the landfill).  However, at other locations on Mare Island, only the shallow water-
bearing zone and the shallow weathered bedrock water-bearing zone were encountered in 
shallower borings and wells.  Section F4.1 discusses the characteristics of the four water-bearing 
zones.  The descriptions of the intermediate and deep water-bearing zones reflect conditions in 
and around the landfill, which is the only area where wells are screened in the intermediate and 
deep water-bearing zones.  Island-wide groundwater potentiometric surface maps are included in 
the “Interim Facility-Wide Groundwater Monitoring Quarterly Report” (Tetra Tech EM Inc. 
[Tetra Tech] 1999). 

F4.1  GROUNDWATER ELEVATIONS AND FLOW DIRECTION 

The sections below discuss the characteristics of each water-bearing zone (shallow, intermediate, 
deep, and weathered bedrock), including groundwater flow directions. 

F4.1.1  Shallow Water-Bearing Zone 

The shallow water-bearing zone is a heterogeneous unit consisting of fill material and shallow 
natural deposits.  This water-bearing zone is the shallowest unit in which groundwater is 
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encountered at Mare Island.  The shallow water-bearing zone extends from the water table 
surface to the top of the intermediate sand in the area west of the bedrock ridge.  The bottom of 
the shallow water-bearing zone is not defined in the area east of the bedrock ridge, where only 
one water-bearing zone has been identified.  Most monitoring wells at Mare Island are screened 
in the shallow water-bearing zone (down to 20 feet below ground surface [bgs]), and the 
screened intervals of those wells generally intersect the water table surface.  The shallow water-
bearing zone is unconfined.  Groundwater flow within this zone is complex and variable, leading 
to inconsistent interpretations of groundwater flow directions. 

Groundwater flow within the shallow water-bearing zone is dominated by two persistent 
groundwater mounds from which groundwater flows radially toward the margins of the 
peninsula.  One mound is along the western margin of the landfill, and the second mound is 
associated with the northern end of the original Mare Island, near the intersection of “C” Street 
and Cedar Avenue.  In addition, smaller, localized groundwater mounds and depressions have 
been observed in several areas, and seasonal and tidal effects have been observed in some wells 
close to the shoreline. 

Groundwater flow in the shallow water-bearing zone is strongly influenced by variations in 
lithology.  The shallow water-bearing zone includes both coarse-grained fill materials and fine-
grained materials.  Coarse-grained materials are expected to exhibit high hydraulic conductivities 
and to act as preferential flow pathways, and fine-grained materials are expected to exhibit 
comparatively low hydraulic conductivities and to act as aquitards.  The heterogeneity of the 
shallow water-bearing zone is reflected in the highly variable recharge rates observed during 
well sampling.  Some shallow wells recharge immediately after purging, but most shallow wells 
require a few hours, if not 1 to 2 days, to fully recharge.  As a result of mixed lithologies and 
various other factors, such as retaining walls and dikes, regional groundwater flow in the shallow 
water-bearing zone exhibits local perturbations on a scale that is similar to the size of an 
individual Installation Restoration (IR) site. 

F4.1.2  Intermediate Water-Bearing Zone 

The intermediate sand unit described in Section F3.2.1 comprises the intermediate water-bearing 
zone.  The intermediate sand unit was encountered in most of the wells drilled around the landfill 
at depths ranging from 20 to 50 feet bgs.   

The intermediate water-bearing zone’s potentiometric surface indicates groundwater flow 
directions similar to those of the shallow water-bearing zone.  Potentiometric surfaces 
constructed from water-level measurements obtained during the quarterly groundwater sampling 
events indicate that groundwater in the intermediate water-bearing zone flows consistently to the 
north (Tetra Tech 1999). 

The results of quarterly sampling events revealed that static water elevations were routinely 20 to 
40 feet above the top of the sand unit, suggesting that the intermediate water-bearing zone is a 
confined aquifer (Tetra Tech 1999).  Wells screened in the intermediate water-bearing zone 
generally recharge quickly during sampling events.  This recharge suggests that hydraulic 
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conductivities in the intermediate water-bearing zone are greater than those observed in the 
upper water-bearing zone. 

F4.1.3  Deep Water-Bearing Zone 

The deep water-bearing zone consists of the lower sand unit discussed in Section F3.2.1.  The 
lower sand unit is encountered at depths of 40 to 65 feet bgs near the landfill.  The lower sand is 
more than 40 feet thick in the area west of the landfill and appears to become thicker to the west.  
In general, the unit dips gradually toward the west. 

Water elevations in the deep water-bearing zone were monitored on the western side of Mare 
Island during the quarterly groundwater sampling events.  Potentiometric surfaces constructed 
from the water level measurements indicate that groundwater in the deep water-bearing zone 
flows consistently to the northwest (Tetra Tech 1999). 

The results of quarterly sampling events revealed that static water elevations were routinely 
about 45 feet above the top of the lower sand unit, suggesting that the deep water-bearing zone is 
a confined aquifer.  Similar to wells in the intermediate water-bearing zone, wells screened in the 
deep water-bearing zone generally recharge quickly during sampling events.  This recharge 
suggests that hydraulic conductivities in the deep water-bearing zone are similar to those 
observed in the intermediate water-bearing zone and greater than those observed in the shallow 
water-bearing zone.   

F4.1.4  Weathered Bedrock Water-Bearing Zone 

The weathered bedrock water-bearing zone consists of highly weathered, steeply dipping arkosic 
sandstone, siltstone, and micaceous shale as discussed in Section F3.3.  Bedrock wells were 
installed in the uppermost weathered zone at IR11 and IR15 and near Building 121.  Limited 
groundwater data from these areas indicate that flow within this unit is northeast to east, toward 
Mare Island Strait.  Aquifer tests were not performed on wells screened within this unit; 
however, based on recharge rates observed during groundwater sampling, the hydraulic 
conductivities within this unit are relatively low. 

F4.2  EFFECTS OF TIDAL INFLUENCE AND SEASONALITY 

A tidal influence study was conducted to assess whether tidal fluctuations were affecting the 
potentiometric surfaces at specific IR sites and whether water-bearing zones at each site were 
hydraulically connected to the surrounding surface water bodies (PRC Environmental 
Management, Inc. [PRC] 1996).  The tidal study examined the shallow water-bearing zone at 
IR05, IR07/20, IR09, and IR15, as well as the shallow, intermediate, and deep water-bearing 
zones at IR01. 

The tidal study concluded that the wells most significantly affected by tidal influence were those 
within about 40 feet of Mare Island Strait or Carquinez Strait (PRC 1996).  The maximum 
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distance from these surface water bodies at which significant (greater than 0.1 foot) tidal 
influence was observed in a well was 200 feet.  The study also indicated coarse-grained materials 
(sand and silty sands) were present in the wells that were significantly affected by tidal influence 
and that local features, such as utility lines or other subsurface features, affect whether tidal 
influence is observed in wells. 

In general, water levels in the wells at Mare Island were highest during the wet season (October 
to April) and lowest during the dry season (May to September) (PRC 1996). 

F5.0  SURFACE WATER 

Mare Island is located at the confluence of the Napa River and the Carquinez Strait, at the 
eastern edge of San Pablo Bay (Figure 1-1 of the RI report).  The Sacramento and San Joaquin 
Rivers, which flow into Carquinez Strait, carry runoff from about 13,500 square miles of land, 
extending from the headwaters of the Sierra Nevada and Klamath Mountain Cascade ranges to 
Golden Gate Strait at the western edge of San Francisco Bay.  The volume of fresh water carried 
by these rivers that reaches the Sacramento River Delta depends on the amount of incident 
precipitation and thus varies dramatically from year to year.  With heavy winter and spring 
storms, the waters of the delta may become completely fresh as far west as eastern San Pablo 
Bay.  During summer and fall periods of low freshwater discharge, horizontal salinity gradients 
develop and stabilize over large areas of the delta. 

The Napa River drains a 230-square-mile area to the north of Mare Island.  The river typically 
becomes brackish because of tidal influence where it becomes Mare Island Strait, northeast of 
Mare Island.  The aquatic environment surrounding Mare Island is a highly dynamic system 
because salinity, flow, and sediment deposition vary significantly by season. 

On Mare Island, surface soil comprising silty clay and clay loam exhibit ponding and slow runoff.  
As a result of these conditions, some areas are subject to temporary inundation during wet periods.  
Seasonal wetlands occur in the inactive dredge spoil pond areas to the east and north, adjacent to 
the landfill.  Areas of standing water typically dry out during the summer months.  A reservoir is 
located in the hills of the southeastern area of Mare Island.  The 100-year floodplain extends 
0.5-mile inland from the northwest marshes on Mare Island; however, a series of manmade levees 
and dredge ponds on the western side of Mare Island prevent flooding.  Flooding has occurred in 
low-lying areas during the wet season, especially during periods of coincidental high tides, strong 
winds, and heavy rains. 

F6.0  CLIMATE 

The climate at Mare Island is moderated by its proximity to San Francisco Bay.  It is generally 
warm and dry in the summer and cool and wet in the winter.  The daily average temperature, as 
recorded at the Mare Island power plant, was 58 °F between 1984 and 1988 (Mare Island Naval 
Shipyard [MINS] 1996).  The average temperature range (minimum and maximum) for summer 
is 49 °F to 95 °F, while the average temperature range for winter is 38 °F to 74 °F (MINS 1996). 
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Daily average wind speeds measured at the power plant at Mare Island were typically 5 to 
10 knots (MINS 1996).  Maximum velocities of 20 to 30 knots were often recorded, particularly 
during winter months.  Winds are typically from the west and increase in velocity in the 
afternoon.  Average barometric pressure was 30 inches of mercury (MINS 1996). 

Average annual rainfall at Mare Island, based on daily measurements between 1878 and 1994, 
was 18.07 inches per year (Navy 1995).  Measurable precipitation typically falls 50 to 60 days 
each year.  About 95 percent of the total precipitation falls between the months of October and 
April. 

F7.0  WATER BALANCE 

The groundwater status report provides a generalized water balance for Mare Island 
(PRC 1995).  The objectives of preparing the water balance were to (1) provide quantitative 
estimates of the components of water inflow and outflow from the Mare Island hydrologic 
system and (2) evaluate the fate of water that enters the system.  The boundaries of the study area 
for the water balance were about the same as the surface area of the Mare Island, terminating at 
the boundary of Mare Island (near Highway 37) to the north.  It was assumed that the Mare 
Island hydrologic system is at equilibrium and that groundwater storage does not change 
appreciably from year to year.  However, the intertidal zone (the land area that is inundated 
between high and low tides) on the western side of the peninsula was not considered during the 
analysis. This water balance assumes a baseflow (outflow) from the shallow water bearing zone 
only.  The water balance does not include any groundwater inflow from the upper and lower 
sand units.   

Water inflow and outflow components were identified and equated to evaluate the hydrologic 
balance, as shown in the equation below. 

Total inflow  =  Total outflow (F-1) 

where: 

total inflow  =  rainfall + dredge pond pumping + pipe leakage  

total outflow  =  runoff + groundwater baseflow + sewer infiltration + evapotranspiration 

The groundwater status report described the nature of each inflow and outflow component and 
specified the approach for quantitatively estimating water volumes, assuming an 11.2-square-
kilometer surface area for the island (PRC 1995).  The table below summarizes the water 
volumes (in cubic meters per year [m3/yr]). 
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 Volume (m3/yr) Percentage of Total 
Inflow   
Rainfall  5.13 × 106 85.6 

Pumping into the dredge ponds 7.5 × 105 12.5 

Leakage from pressurized piping systems 1.1 × 105 1.8 
Outflow   
Surface water runoff  2.86 × 106 47.7 

Groundwater baseflow  2.9 × 104 0.5 

Infiltration into sewers and storm drains  1.2 × 105 2.0 

Evapotranspiration 2.98 × 106 49.7 

Total Inflow = Total Outflow 6 × 106 99.9 

Note:   Percentages do not add up to 100 percent because of rounding. 

Based on these estimates, it was concluded that most water entering the Mare Island hydrologic 
system either runs off the ground surface or returns to the atmosphere via evapotranspiration. 

F8.0  ECOLOGY 

This section describes the ecology of Mare Island as it was characterized during the offshore and 
onshore ecological risk assessments (ERA) (Tetra Tech 2002b, 2002a, respectively).  The habitat 
types found at or around Mare Island consist of offshore habitats (intertidal mudflats and open 
water), tidal wetlands, nontidal wetlands, active dredge spoil ponds, and uplands.   These habitats 
are described in Sections F8.1 and F8.2.  These discussions include examples of the plant and 
animal species observed or expected to exist in each habitat, special status species, and a 
discussion of the linkages between habitats.  Special status species observed or potentially 
present in Mare Island offshore and onshore habitats are listed in Tables F-1 and F-2. 

F8.1  OFFSHORE HABITATS 

The offshore area consists of habitat below the mean high tide line, which generally includes the 
intertidal mudflats and open water.  Intertidal mudflats, which occur where low tides expose the 
sediment bottom, are most extensive along the western shoreline of Mare Island, adjacent to San 
Pablo Bay.  These mudflats at Mare Island are among the largest relatively undisturbed mudflat 
habitats remaining along the San Francisco Bay.  There are also some muddy shorelines near the 
ordnance production area (IA F1), the Fleet Reserve Piers, and the Former North Building Ways 
Area on the eastern shoreline of Mare Island.  Intertidal mudflats are exposed twice daily by the 
tidal cycle.  The wave action, currents, salinity variation, and tides contribute to a highly 
dynamic habitat.  These intertidal mudflats (like most in the San Francisco Bay area) are 
extremely biologically productive. 

Three types of habitat were identified during the offshore ERA based on the qualitative 
evaluation of near-shore habitat (Tetra Tech 2002b).  Habitat area 1 (Fleet Reserve Piers and 
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North Mare Island Strait) is characterized by the presence of deep-water habitat without adjacent 
near-shore wetland habitat.  Habitat area 2 (Fleet Reserve Piers, North Building Ways, Berths 1 
and 2, and South Mare Island Strait) is characterized by its proximity to near-shore wetland 
habitat and the occasional presence of tidally exposed mudflat habitat.  Habitat area 3 (South 
Mare Island Strait including the areas along IA F1, Dike 12, and Dike 14) is characterized by its 
proximity to sandy shore, riprap habitat, and the connection between Mare Island Strait and 
Carquinez Strait, where strong flows and depositional areas were similar. 

The offshore area (intertidal mudflat and open water) at Mare Island consists primarily of pelagic 
and benthic environments, which support diverse communities of algal, invertebrate, fish, bird, 
and mammal species.  The dominant types of vegetation found in this area are algae (U.S. Fish 
and Wildlife Service [FWS] 1992), including microalgae (primarily diatoms) and macroalgae 
(such as red and green algae).  Some of the dominant species include sea lettuce (Ulva spp.), 
green algae (Enteromorpha spp.), red algae (Gracilaria sjoestedtii), and many species of diatoms 
(FWS 1992).  Invertebrates in this area are associated with sediment or are free-swimming.  
Invertebrates in sediment include ostracods, worms, the oligochaete Tubificoides brownae, and 
polychaete worms.  Brackish water shrimp and several other shrimp are found in the offshore 
habitat, along with several crabs and snails.  Additionally, some bivalves are present in this area, 
including clams, oysters, and three types of mussels and barnacles. 

Fishes native to California that occur in the offshore area include the jacksmelt (Atherinopsis 
californiensis) and the starry flounder (Platichthys stellatus).  Chinook salmon (Oncorhynchus 
tshawytscha), including spring, fall, late fall, and winter-run salmon, are known to migrate 
through the San Francisco Bay, with some passing near Mare Island (MINS and the City of 
Vallejo 1997; Emmett and others 1991).  Similarly, steelhead (Oncorhynchus mykiss) may enter 
Mare Island Strait during migration (Navy 1986).  Pacific staghorn sculpin (Leptocottus 
armatus), three-spine stickleback (Gasterosteus aculeatus), shiner perch (Cymatogaster 
aggregata), and both white and green sturgeon (Acipenser transmontanus and A. medirostris) are 
likely present in the offshore area (MINS and the City of Vallejo 1997; Emmett and others 
1991).  In addition, marine fishes, such as the brown rockfish (Sebastes auriculatus) and the 
plainfin midshipman (Porichthys notatus), may be present in the offshore area (MINS and the 
City of Vallejo 1997).  A number of exotic, or nonnative, fish are present in this area, including 
the yellowfin goby (Acanthogobius flavimanus), striped bass (Morone saxatilis), and the arrow 
goby (Clevelandia ios). 

Ducks, such as goldeneyes, scaups, black scoter, and the canvasback (A. valisineria), are present in 
the offshore area.  The California brown pelican (Pelicanus occidentalis californicus) and the 
spotted sandpiper (Actitis macularia) have been observed at Dikes 12 and 14 (Supervisor of 
Shipbuilding, Conversion, and Repair, Portsmouth, Environmental Detachment, Vallejo 
[SSPORTS] 1997).  Several species of grebes also are present at the offshore area.  In addition, the 
following shorebirds are likely to forage in the mudflats:  American avocet (Recurvirostra 
americana), the willet (Catoptrophorus semipalmatus), marbled godwit (Limosa fedoa), western 
sandpiper (Calidris mauri), dunlin (C. alpina), snowy egret (Egretta thula), great egret 
(Casmerodius albus), forester’s tern (Sterna forsteri), and the great blue heron (Ardea herodias) 
(SSPORTS 1997). 
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Several aquatic mammals may occur near Mare Island.  The harbor seal (Phoca vitulina 
richardsi) is the only mammal expected to make significant use of muddy beaches such as those 
in Dikes 12 and 14 (FWS 1992).  Local residents have observed seals in this general area.  The 
California sea lion (Zalophus californianus) also inhabits San Francisco Bay and may forage 
around Mare Island (Ingles 1965).  The river otter (Lutra canadensis) has been sighted off the 
shore of Mare Island, although this species does not make significant use of the shoreline at this 
habitat (U.S. Department of Agriculture 1989). 
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TABLE F-1:  SPECIAL STATUS SPECIES IN THE OFFSHORE AREA HABITATS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

 
Common Name 

 
Scientific Name 

Federal 
Status 

State  
Status 

Occurrence at 
Mare Island 

Plants 
Mason’s Lilaeopsisa Lilaeopsis masonii None CR, CSP O 
Fish 
Delta Smeltb  Hypomesus transpacificus FT CE P 
Green Sturgeonb,c Acipenser medirostris FT CSC P 
Longfin Smeltb,c Spirinchus thaleichthys None CT, CSC P 
Sacramento Splittailb  Pogonichthys macrolepidotus None CSC P 
Winter-run Chinook 
Salmonb  

Oncorhynchus tshawytscha FE CE O2 

Fall/late-fall run Oncorhynchus tshawytscha None CSC P 
spring run  Oncorhynchus tshawytscha FT CT P 

Rainbow trout 
(Steelhead) 

    

Central Valley 
evolutionarily 
significant unit 

Oncorhynchus mykiss irideus FT None P 

Central California 
Coast evolutionarily 
significant unit 

Oncorhynchus mykiss irideus FT None P 

Birds 
Barrow’s Goldeneyed  Bucephala islandica None CSC O 
California Brown 
Pelicand  

Pelicanus occidentalis californicus Delisted 
2009 

CFP O 

American White 
Pelicand  

Pelicanus erythrorhynchos None CSC O 

Black Ternd  Chlidonias niger None CSC O 
Salt Marsh Common 
Yellowthroatd 

Geothlypis trichas sinuosa None CSC O2 

Western Snowy 
Ploverb,d 

Charadrius alexandrinus nivosus FT CSC O 

Birds (Continued) 
Black Raild  Laterallus jamaicensis 

coturniculus 
None CT, CFP O 

Clapper Raild  Rallus longirostris FE CE, CFP O 
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Notes: 

a Wood, M.  1994.  “Rare Plant Survey of Mare Island Naval Shipyard, Solano County, California.”  Report prepared for 
Tetra Tech, Inc.  September 16. 

b MINS and the City of Vallejo.  1997. “MINS Disposal and Reuse EIS/EIR Preliminary Final Environmental Impact 
Statement/Environmental Impact Report.”  March. 

c Emmett, R.L., S.L. Stone, S.A. Hinton, and M.E Monaco.  1991.  “Distribution and Abundance of Fishes and Invertebrates 
in West Coast Estuaries, Volume II:  Species Life History Summaries.”  ELMR Rep. No. 8.  National Oceanic and 
Atmospheric Administration/NOS Strategic Environmental Assessments Division, Rockville, Maryland.  329 Pages. 

d Supervisor and Superintendent of Shipbuilding Portsmouth, Virginia, Environmental Detachment, Vallejo, California.  
1997.  Mare Island Checklist.  July. 

California Department of Fish and Game.  2010.  Special Vascular Plants, Bryophytes, and Lichens List. January. January. 
Available Online at: http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/SPPlants.pdf 

California Department of Fish and Game.  2009.  Special Animals List. July. Available Online at: 
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/spanimals.pdf 

 
CE State of California Endangered Species 
CFP State of California Fully Protected 
CNPS California Native Plant Society 
CR State of California Rare 
CSC California Department of Fish and Game “Species of Special Concern” 
CT State of California Threatened Species 
FE Federal Endangered Species 
FT Federal Threatened Species 
MINS Mare Island Naval Shipyard 
O Observed during surveys or incidentally during field investigation 
O2 Observed occasional visitor 
P Potentially present at or near Mare Island 
 
 

http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/spanimals.pdf�
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F8.2  TIDAL WETLAND HABITAT 

Tidal wetlands are influenced by tidal action, and they include both northern coastal salt marsh 
and brackish marsh areas at Mare Island.  A tidal wetland is characterized by the presence of 
wetland vegetation and regular tidal action.  Along the San Francisco Bay, salt marshes typically 
occur from below the mean tidal level to above the mean high water line (Josselyn 1983).  A salt 
marsh expands when intertidal vascular plants capable of growing in salty soil colonize mudflat 
areas and buffer wave action.  Brackish marshes are present at locations where local runoff has 
led to a temporary reduction in salinity or in tidal reaches of rivers and streams. 

Tidal wetlands at Mare Island are typical of the remaining tidal wetlands of San Pablo Bay, 
which have formed mostly along sloughs and bay-front dikes, or are scattered in isolated patches 
(Josselyn 1983).  Mare Island’s wetlands are regionally significant, representing approximately 
2 percent of the San Francisco Bay area’s remaining 127 square miles of tidal wetlands (San 
Francisco Estuary Project [SFEP] 1991).  Northern coastal salt marsh habitats are along the 
western edge of Mare Island, and coastal brackish marsh habitats are along a narrow band on the 
eastern side of Mare Island, where fresh water from the Napa River mixes with tidal waters from 
San Pablo Bay. 

These tidal wetlands support various plants, invertebrates, fish, amphibians, birds, and mammals.  
The dominant plants in tidal salt marshes are cordgrass (Spartina foliosa) and pickleweed 
(Salicornia virginica).  Bulrushes (Scirpus californicus) and cattails (Typha latifolia) are the 
dominant plants in brackish marshes (SFEP 1991).  Algae and phytoplankton are also important 
primary producers in tidal salt marshes and brackish marshes.  Invertebrates found in the tidal 
marsh habitat include infaunal organisms in sediment; epifaunal organisms primarily on exposed 
wetland surfaces and vegetation; and terrestrial arthropods, such as insects and spiders, primarily 
in noninundated vegetation.  Tidal wetlands provide critical habitat for fish and shellfish, 
particularly as breeding grounds for adults and nursery areas for juveniles (Josselyn 1983; 
Mitsch and Gosselink 1993).  In other species, adults spawn offshore or upstream; however, 
larvae or juveniles enter wetlands during their early growth (Mitsch and Gosselink 1993).  
Amphibians use freshwater and brackish pond habitats for reproduction and development, while 
moist soil provides preferred habitat for adults. 

Many bird species, including waterfowl and shorebirds, use tidal wetlands throughout the year.  
Tidal wetlands are critical because they provide essential feeding, nesting, and resting habitat 
during dry periods of the year.  Shorebirds rely on the higher elevation areas, such as shallow 
water and emergent mudflat environments, for resting and foraging.  Some bird populations also 
use tidal wetland habitats for protection from predators, including rats (Rattus norvegicus), and 
for cover from aerial raptors (Josselyn 1983). 

Historically, wetland environments in the San Francisco Bay area supported an abundant, diverse 
population of mammals, ranging from sea otters (Enhydra lutris) and tule elk (Cervus elaphus 
nannodes) to grizzly bears (Ursus chelan) and pronghorn antelopes (Antilocapra americana).  
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Mammals currently populating the tidal wetlands at Mare Island are represented by species that 
can tolerate proximity to human populations.  Current mammals include terrestrial species, such 
as the salt marsh harvest mouse (Reithrodontomys raviventris), coyote (Canis latrans), red fox 
(Vulpes vuples), gray fox (Urocyon cinereoargenteus), Suisun shrew (Sorex ornatus sinuosus),  
vagrant shrew (Sorex vagrans), and the ornate shrew (Sorex ornatus), and aquatic species, such 
as the river otter (Lutra canadensis).  Endangered species present in the tidal wetland include the 
salt marsh harvest mouse and the California clapper rail (Rallus longirostris). 

F8.3  NONTIDAL WETLAND HABITAT 

Nontidal wetlands are located east of the tidal wetlands and the active dredge spoil ponds, which 
are located on the western side of Mare Island.  These areas are former tidal wetlands that were 
altered by the construction of levees and berms.  Some of the nontidal wetland habitat areas are 
inactive dredge ponds.  Many of the nontidal wetlands are shallow depressions that are 
characterized by standing water during the winter and spring and are dry during the summer and 
fall.  These diked wetlands occupy areas that were traditionally a transition zone between tidal 
wetlands and uplands.  Presently, the diked wetlands are dominated by monotypic stands of 
pickleweed and provide good habitat for wetland species. 

Nontidal wetlands support a variety of plants, invertebrates, amphibians, birds, and small 
mammals.  Vegetation in diked wetlands varies greatly and is highly dependent on water salinity.  
Pickleweed rapidly colonizes and dominates diked wetlands when they are submerged, and it can 
tolerate high sediment salinities during the dry season emergence.  Sedges and rushes often cover 
seasonally flooded areas.  The dominant invertebrate taxa typically present in diked wetlands 
include species of the Corixidae, Chironomidae, Hydrophilidae, and Ephydridae families 
(SFEP 1991).  Few benthic invertebrates are found due to the seasonal dry down and nontidal 
nature of these wetlands.  Amphibians that may be present in diked wetlands:  the western toad 
(Bufo boreas), Pacific treefrog (Pseudacris regilla), red-legged frog (Rana aurora draytonii), 
bullfrog (Rana catesbeiana), northern leopard frog (Rana pipiens), and western pond turtle 
(Clemmys marmorata marmorata).  Reptiles, such as snakes, may be present in the nontidal 
wetland habitats, but are more common in the drier, hotter upland habitat. 

Diked wetland areas provide important habitat for migratory shorebirds and resident water birds.  
Diked wetlands are home to many birds that are found in tidal wetlands, including ducks (such as 
canvasbacks [Aythya valisineria] and mallards [Anas platyrhynchos]) and shorebirds (such as 
marbled godwits [Limosa fedoa], avocets [Recurvirostra avosetta], and long-billed curlews 
[Numenius americanus]).  Small mammals, such as the salt marsh harvest mouse and the Suisun 
shrew (Sorex ornatus sinuosus), are present in the nontidal wetlands.  The diked wetlands at 
Mare Island provide quality habitat for a robust salt marsh harvest mouse population (Bias and 
others 1992; Bias 1994). 

F8.4  ACTIVE DREDGE SPOIL POND HABITAT 

The active dredge spoil ponds at Mare Island are considered a different habitat from the nontidal 
wetlands because they are actively managed to prevent vegetation growth.  Mare Island contains 
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456 acres of dredge spoil ponds that are actively used as disposal sites for dredge spoils pumped 
from Mare Island Strait.  These active dredge spoil ponds were built on historic salt marsh 
habitat, which is adjacent to the tidal wetland area along the western portion of Mare Island. 

The active dredge spoil ponds are mostly covered by grasses and are likely to be used by species 
found in the upland habitat during the dry season (June through October).  During wet periods, 
the active dredge spoil ponds may become seasonally submerged and used by species more 
common to the nontidal wetlands.  The seasonally submerged areas are rapidly colonized by 
pickleweed if left to revegetate; however, they are actively managed (by discing) and do not 
presently accommodate the diversity of plant and animal species found in other nontidal wetland 
areas. 

F8.5  UPLAND HABITAT 

Upland habitats are well-drained areas that are not affected by tidal action.  The upland habitat at 
Mare Island consists of grasslands and shrublands and comprises about 323 acres of Mare Island.  
This habitat is mostly highly disturbed grasslands with little native vegetation remaining along 
the boundary of nontidal wetland areas and active dredge spoil ponds.  Most of the landscaped 
areas of Mare Island do not provide substantial habitat.  The upland habitat is largely made up of 
fill material that is covered with shrubs and grasses.  Coastal prairie and scrub communities 
dominate drier areas of the upland habitat.  Both native and exotic plants are present in the 
upland habitat.  Plant species most important to wildlife include lupines (Lupinus spp.), coyote 
brush (Baccharis pilularis), and rabbitbrush (Chrysothamnus spp.). 

Little information about upland habitat invertebrates is available for Mare Island.  Terrestrial 
invertebrates using the tidal wetlands are likely to use the adjacent uplands.  The terrestrial 
invertebrates of the upland habitat probably consist of arachnids and insects.  Large soil 
invertebrates, such as earthworms, most likely live in these areas because the soil is poorly 
drained and moist. 

Reptile species in this habitat include the western fence lizard (Sceloporus occidentalis), 
southern alligator lizard (Elgaria multicarinata), northern alligator lizard (Elgaria coerulea), 
coast horned lizard (Phrynosoma coronatum), common kingsnake (Lampropeltis getulas), 
gopher snake (Pituophis melanoleucus), ringneck snake (Diadophis punctatus), rubber boa 
(Charina bottae), coast garter snake (Te terrestris), sharp-tailed snake (Contia tenuis), and the 
racer (Coluber constrictor).  The western rattlesnake (Crotalus viridis) has been known to nest on 
the southern side of Mare Island (Lemmon and Wichels 1977), and it likely feeds upon small 
mammals and amphibians in adjacent upper marsh areas.  Amphibian species that are likely to be 
present in the upland habitat include the western skink (Eumeces skiltonianus), Pacific treefrog 
(Pseudacris regilla), California newt (Taricha torosa), western toad (Bufo boreas), arboreal 
salamander (Aneides lugubris), and California slender salamander (Batrachoseps attenuatus). 

Many of the bird species found in the wetland habitats also forage in the adjacent upland habitat.  
Predominant bird species include the California quail (Callipepla californica), red-tailed hawk 
(Buteo jamaicensis) (wintering), great blue heron (Ardea herodias), northern harrier (Circus 
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cyaneus), white-tailed kite (Elanus caerules), American kestrel (Falco sparverius), merlin 
(Falco columbaris), mourning dove (Zenaida macroura), and brewer’s blackbird (Euphagus 
cyanocephalus). 

Common upland habitat mammals include: ornate shrew (Sorex ornatus), vagrant shrew (Sorex 
vagrans), California ground squirrel (Otospermophilus beecheyi), California vole (Microtus 
californicus), and jackrabbit Lepus californicus).  Large mammal species in this habitat include 
coyotes (Canis latrans), black-tail deer (Odocoileus columbianus), and gray fox (Urocyon 
cinereoargenteus).  Bat surveys conducted in 1994 identified that the Mexican free-tailed bat 
(Tadarida brasiliensis) in this habitat at Mare Island (Constantine and Tetra Tech, Inc. 1994).  
Bats are unlikely to occur in high numbers on Mare Island due to the lack of native vegetation 
and tree cover (Constantine and Tetra Tech, Inc. 1994). 
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TABLE F-2:  SPECIAL STATUS SPECIES IN THE ONSHORE AREA HABITATS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 

Category 
Common 

Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Mare 
Island 
Habitat 

Species 
Presence 

Plants Mason's lilaeopsis Lilaeopsis masonii None CR, CSP Tidal brackish marshes W O 
 Suisun thistle Cirsium hydrophilum var. 

Hydrophilum 
FE CSP  Dense salt marsh W P 

 Contra Costa goldfields Lasthenia conjugens FE CSP Marshes W P 
 Chaparral ragwort Senecio aphanactis None CNPS  Marshes W P 
 Suisun marsh aster Aster lentus None CNPS  Marshes W P 
 Delta tule pea Lathyrus jepsonii var. 

jepsonii 
None CNPS  Coastal and estuary marshes W P 

 Marsh gumplant Grindelia stricta angustifolia None CNPS  Brackish marsh W P 
 Marin knotweed Polygonum marinense FSC CNPS  Coastal salt marshes in the  

San Francisco Bay area 
W P 

 Soft bird's-beak Cordylanthus mollis ssp. 
Mollis 

FE CR, CSP Coastal salt marshes along  
the central coast of California 

W P 

Invertebrates California freshwater 
shrimp 

Syncaris pacifica FE CE Undercut banks along the  
Napa River 

W P 

Reptiles and 
Amphibians 

California red-legged frog Rana draytonii FT CSC Marshes and ponds W P 

 Western pond turtle Clemmys marmorata  None CSC Associated with permanent 
bodies of water in various 
habitats 

W P 

 Giant garter snake Thamnophis sirtalis 
tetrataenia 

FT CT Associated with permanent 
bodies of water in various 
habitats 

W P 



TABLE F-2:  SPECIAL STATUS SPECIES IN THE ONSHORE AREA HABITATS (Continued) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 
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Category 
Common 

Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Mare 
Island 
Habitat 

Species 
Presence 

Birds Common loon Gavia immer None CSC Estuarine and subtidal marine 
habitats 

W P 

 American white pelican Pelecanus erythrorhynchos None CSC Salt ponds of the San Francisco 
Bay 

W O 

Birds 
(Continued) 

California brown pelican Pelecanus occidentalis 
californicus 

Delisted 
2009 

CFP Estuarine, marine, subtidal, and 
marine pelagic habitats along 
the California coast 

W P 

 California least tern Sterna antillarum FE CE, CFP San Francisco Bay in 
abandoned salt ponds and 
estuarine shores 

W O 

 Burrowing owl Athene cunicularia 
hypugaea 

None CSC Dry grasslands U O 

 Barrow’s goldeneye Bucephala islandica None CSC Found in estuarine and brackish 
lacustrine waters 

W O 

 Bald eagle Haliaeetus leucocephalus Delisted 
2007 

CE, CFP Rare, occasional visitation by 
migrants 

W, U O 

 Northern harrier Circus cyaneus None CSC Freshwater and saltwater 
emergent wetlands 

W, U O 

 Golden eagle Aquila chrysaetos None CFP 
 

Open terrain for hunting U O 

 American peregrine 
falcon 

Falco peregrinus anatum Delisted 
1999 

Delisted 
from CE in 

2009, 
CFP 

Foraging over all wetland types 
except riparian 

W, U O 

 California black rail Laterallus jamaicensis 
coturniculus 

None CT, CFP Tidal salt marshes W O 

 California clapper rail Rallus longirostris obsoletus FE CE, CFP 
 

Found in coastal wetlands and 
brackish areas 

W O 



TABLE F-2:  SPECIAL STATUS SPECIES IN THE ONSHORE AREA HABITATS (Continued) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 
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Category 
Common 

Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Mare 
Island 
Habitat 

Species 
Presence 

 Western snowy plover Charadrius alexandrinus 
nivosus 

FT CSC Common on sandy marine and 
estuarine habitats 

W O 

 Black tern Chlidonias niger None CSC Fairly common on bays, salt 
ponds, river mouths, and pelagic 
waters during spring and fall 
migrations 

W O 

Birds 
(Continued) 

Short-eared owl Asio flammeus None CSC Found in saline and freshwater 
emergent wetlands 

U O 

 Loggerhead shrike Lanius ludovicianus None CSC Common resident in lowlands 
and foothills of California 

W, U O 

 Yellow warbler Dendroica petechia 
brewsteri 

None CSC Usually found in riparian 
deciduous habitats in summer 

U O 

 Saltmarsh common 
yellowthroat 

Geothlypis trichas sinuosa None CSC Tidal and diked salt and brackish 
marshes, freshwater marshes, 
and riparian woodland 

W O 

 Suisun song sparrow Melospiza melodia maxillaris None CSC Brackish marshes W P 
 San Pablo song sparrow Melospiza melodia samuelis None CSC Marshes W P 
 Tricolored blackbird Agelaius tricolor None CSC Emergent wetlands W P 
Mammals San Pablo vole Microtus californicus 

sanpabloensis 
None CSC Brackish marshes W P 

 Salt marsh harvest 
mouse 

Reithrodontomys raviventris FE CE, CFP Tidal salt marshes, diked 
seasonal salt marshes,  
and transitional habitat 

W O 

 Suisun shrew Sorex ornatus sinuosus  None CSC Tidal salt and brackish marshes U O 
 Salt-marsh wandering 

shrew 
Sorex vagrans paludivagus None CSC Grasslands and freshwater and 

saline emergent wetlands 
U, W P 



TABLE F-2:  SPECIAL STATUS SPECIES IN THE ONSHORE AREA HABITATS (Continued) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 
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Category 
Common 

Name Scientific Name 
Federal 
Status 

State 
Status Habitat 

Mare 
Island 
Habitat 

Species 
Presence 

 Townsend’s big-eared 
bat 

Corynorhinus townsendii 
pallescens 

None CSC Prefers mesic habitats with 
caves or structures for roosting 

U P 

 Western mastiff bat Eumops perotis californicus None CSC Open semi-arid to arid habitats U P 
Mammals 
(continued) 

Pallid bat Antrozous pallidus None CSC Abandoned buildings, hillside 
shelves and upland trees 

U P 

 Western red bat Lasiurus blossevillii None CSC Abandoned buildings, hillside 
shelves and upland trees 

U P 

 Big free-tailed bat Nyctinomops macrotis None CSC Abandoned buildings, hillside 
shelves and upland trees 

U P 



TABLE F-2:  SPECIAL STATUS SPECIES IN THE ONSHORE AREA HABITATS (Continued) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California 
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Notes: 

CE State of California Endangered Species 
CFP State of California Fully Protected 
CNPS  California Native Plant Society 
CR State of California Rare 
CSC California Department of Fish and Game Species of Special Concern 
FE Federal Endangered Species  
FT Federal Threatened Species 
O Observed during surveys or incidentally during field investigation 
P Potentially present at or near Mare Island 
U Observed in or potentially present in uplands 
W Observed in or potentially present in wetlands 
 

Sources: 

California Department of Fish and Game.  2010.  Special Vascular Plants, Bryophytes, and Lichens List. January. January. Available Online at: 
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/SPPlants.pdf 

California Department of Fish and Game.  2009.  Special Animals List. July. Available Online at: http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/spanimals.pdf 
Hickman, J.C., Editor. 1993. The Jepson Manual, Higher Plants of California. University of California Press. Berkeley, California. 
Zeiner and others.  1988.  California’s Wildlife – Volume I.  Amphibians.  California Statewide Wildlife Habitat Relationships System, California Department of Fish and Game (CDFG).  

Sacramento, California.  May 2. 
Zeiner and others.  1990a.  California’s Wildlife – Volume III.  Mammals.  California Statewide Wildlife Habitat Relationships System, CDFG.  Sacramento, California.  April 1. 
Zeiner and others.  1990b.  California’s Wildlife – Volume II.  Birds.  California Statewide Wildlife Habitat Relationships System, CDFG.  Sacramento, California.  November. 

http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/spanimals.pdf�
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
5.9 J 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
9,400 8,290 10,300 9,110 8,460 9,770CALCIUM 8,600
121 124 99.2 143 134 58.5CHROMIUM 75.4
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
41.6 65.9 44.7 63.4 45.7 20.6 JCOPPER 24.6

43,900 52,600 35,100 42,600 41,200 28,100IRON 27,700
51.6 32 29.4 90.8 41.9 19.5 JLEAD 15.4
733 568 536 437 307 769MANGANESE 331
78.3 56.6 41.6 79.7 73.1 10.4 UNICKEL 22.9

17,900 18,300 18,600 16,600 17,600 15,100POTASSIUM 16,000
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.7 11.2 8.9 J 18.2 11 10.7TIN 10.4
4,640 4,110 4,020 4,610 4,740 3,030TITANIUM 2,870
142 126 114 154 135 67.1VANADIUM 89.6
112 171 90.5 122 108 62.4 JZINC 69

Volatile Organic Compounds (mg/kg)
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,1-DICHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,2-DICHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UJ2-BUTANONE 0.028 UJ
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UJ2-HEXANONE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.028 U
0.029 UJ 0.017 UJ 0.011 U 0.016 UJ 0.015 UJ 0.012 UJACETONE 0.028 UJ
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UBENZENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.028 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UBROMOFORM 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UBROMOMETHANE 0.028 U
0.007 J 0.004 J 0.011 U 0.014 U 0.004 J 0.012 UCARBON DISULFIDE 0.003 J
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCHLOROBENZENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCHLOROETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCHLOROFORM 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCHLOROMETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UETHYLBENZENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UMETHYLENE CHLORIDE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 USTYRENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UTETRACHLOROETHENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UTOLUENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UTRICHLOROETHENE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UVINYL CHLORIDE 0.028 U
0.014 U 0.013 U 0.011 U 0.014 U 0.012 U 0.012 UXYLENE (TOTAL) 0.028 U

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U1,2,4-TRICHLOROBENZENE 0.39 U
0.2 U 0.2 U 0.2 U 0.22 U 0.22 U 0.2 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.2 U 0.22 U 0.22 U 0.2 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.2 U 0.22 U 0.22 U 0.2 U1,4-DICHLOROBENZENE 0.2 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 U2,4,5-TRICHLOROPHENOL 0.98 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2,4,6-TRICHLOROPHENOL 0.39 U
0.41 UJ 0.41 UJ 0.4 UJ 0.43 UJ 0.44 UJ 0.4 U2,4-DICHLOROPHENOL 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2,4-DIMETHYLPHENOL 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 U2,4-DINITROPHENOL 0.98 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2-CHLORONAPHTHALENE 0.39 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2-CHLOROPHENOL 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2-METHYLNAPHTHALENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2-METHYLPHENOL 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 U2-NITROANILINE 0.98 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U2-NITROPHENOL 0.39 U
0.41 UJ 0.41 UJ 0.4 UJ 0.43 UJ 0.44 UJ 0.4 U3,3'-DICHLOROBENZIDINE 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 U3-NITROANILINE 0.98 U
1 U 1 U 1 U 1.1 U 1.1 U 1 U4,6-DINITRO-2-METHYLPHENOL 0.98 U

0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U4-BROMOPHENYL-PHENYLETHER 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U4-CHLORO-3-METHYLPHENOL 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U4-CHLOROANILINE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U4-CHLOROPHENYL-PHENYLETHER 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 U4-METHYLPHENOL 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 U4-NITROANILINE 0.98 UJ
1 U 1 U 1 U 1.1 U 1.1 U 1 U4-NITROPHENOL 0.98 U

0.41 U 0.41 U 0.4 U 0.041 J 0.44 U 0.4 UACENAPHTHENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UACENAPHTHYLENE 0.39 U
0.41 U 0.41 U 0.4 U 0.046 J 0.44 U 0.4 UANTHRACENE 0.39 U
0.066 J 0.41 U 0.4 U 0.077 J 0.44 U 0.4 UBENZO(A)ANTHRACENE 0.39 U
0.027 J 0.41 U 0.4 U 0.43 UJ 0.44 U 0.4 UBENZO(A)PYRENE 0.39 U
0.044 J 0.41 U 0.4 U 0.12 J 0.44 U 0.4 UBENZO(B)FLUORANTHENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 UJ 0.44 U 0.4 UBENZO(G,H,I)PERYLENE 0.39 U
0.061 J 0.41 UJ 0.4 UJ 0.43 UJ 0.44 UJ 0.4 UBENZO(K)FLUORANTHENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UBIS(2-CHLOROETHOXY)METHANE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UBIS(2-CHLOROETHYL)ETHER 0.39 U
0.16 U 0.16 U 0.16 U 0.17 U 0.18 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UBUTYLBENZYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UCARBAZOLE 0.39 U
0.12 J 0.41 U 0.4 U 0.17 J 0.034 J 0.4 UCHRYSENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UDI-N-BUTYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 UJ 0.44 U 0.4 UDI-N-OCTYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 UJ 0.44 U 0.4 UDIBENZ(A,H)ANTHRACENE 0.39 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UDIBENZOFURAN 0.39 UJ
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UDIETHYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UDIMETHYLPHTHALATE 0.39 U
0.066 J 0.41 U 0.4 U 0.18 J 0.032 J 0.4 UFLUORANTHENE 0.39 U
0.41 U 0.41 U 0.4 U 0.048 J 0.44 U 0.4 UFLUORENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UHEXACHLOROBENZENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UHEXACHLOROBUTADIENE 0.39 U
0.41 UJ 0.41 UJ 0.4 UJ 0.43 U 0.44 UJ 0.4 UJHEXACHLOROCYCLOPENTADIENE 0.39 UJ
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UHEXACHLOROETHANE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 UJ 0.44 U 0.4 UINDENO(1,2,3-CD)PYRENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UISOPHORONE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UN-NITROSO-DI-N-PROPYLAMINE 0.39 U
0.41 U 0.41 U 0.4 U 0.15 J 0.44 U 0.4 UN-NITROSODIPHENYLAMINE (1) 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UNAPHTHALENE 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 1 UPENTACHLOROPHENOL 0.98 U
0.41 U 0.41 U 0.4 U 0.22 J 0.44 U 0.4 UPHENANTHRENE 0.39 U
0.41 U 0.41 U 0.4 U 0.43 U 0.44 U 0.4 UPHENOL 0.39 U
0.075 J 0.41 U 0.4 U 0.24 J 0.046 J 0.4 UPYRENE 0.39 U
0.459 0 U 0 U 0.787 0.112 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0.355 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1016 0.02 U
0.041 U 0.041 U 0.04 U 0.044 U 0.045 U 0.041 UAROCLOR-1221 0.04 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1232 0.02 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1242 0.02 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1248 0.02 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1254 0.02 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UAROCLOR-1260 0.02 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.021 U 0.021 U 0.02 U 0.022 U 0.022 U 0.02 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.12 U 0.13 U 0.14 U 0.12 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 Y 8 U 8 U 340 Y 15 Y 20 YDIESEL RANGE ORGANICS 12 Y
30 Y 19 Y 57 Y 970 Y 49 Y 120 YMOTOR OIL RANGE ORGANICS 55 Y

Gasoline Range (purgeables)
0.6 U 0.6 UJ 0.6 U 72 Y 2 J 0.8 YGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4000

5.00 - 5.50

208UX4001

03/02/1999

5.00 - 5.50

208UX4002

03/02/1999

5.00 - 5.50

208UX4003

03/02/1999

7.00 - 7.50

208UX4004

03/29/1999

2.50 - 3.00

208UX4031

03/02/1999

Sample ID 208UX4000 208UX4001 208UX4002 208UX4003 208UX4004 208UX4031

03/29/1999

2.50 - 3.00

208UX4032

208UX4032

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UJ2,4-DIAMINO-6-NITROTOLUENE 0.12 UJ
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U NAANTIMONY 10 U
10 U 10 U 4.4 J 10 U 10 U NACADMIUM 10 U
9,780 10,000 10,400 8,920 9,610 NACALCIUM 9,030
85.7 68 71.4 137 185 NACHROMIUM 90.7
10 U 10 U 10 U 10 U 10 U NACOBALT 10 U
52.2 24.2 J 43.8 43 52.7 NACOPPER 35.7

34,600 27,100 30,100 43,300 43,200 NAIRON 35,500
43.7 13.1 J 24.3 17.9 37.9 NALEAD 9.7
939 465 528 485 461 NAMANGANESE 480
28 16.1 11.9 U 70.2 50.8 NANICKEL 60.9

14,800 16,000 16,000 13,500 13,400 NAPOTASSIUM 14,200
10 U 10 U 10 U 10 U 10 U NASILVER 10 U
13.2 12.5 12.5 12.3 13.4 NATIN 13.8
3,080 2,850 2,890 3,840 3,850 NATITANIUM 3,740
91.6 74.8 77.2 123 107 NAVANADIUM 108
114 62.4 J 112 72.6 94.1 NAZINC 62.2

Volatile Organic Compounds (mg/kg)
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,1,1-TRICHLOROETHANE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,1,2,2-TETRACHLOROETHANE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,1,2-TRICHLOROETHANE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,1-DICHLOROETHANE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,1-DICHLOROETHENE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,2-DICHLOROETHANE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,2-DICHLOROETHENE (TOTAL) 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U1,2-DICHLOROPROPANE 0.018 UJ
0.01 UJ 0.032 UJ 0.12 UJ 0.016 U 0.018 U 0.015 U2-BUTANONE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UJ2-HEXANONE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 U4-METHYL-2-PENTANONE 0.018 UJ

0.017 UJ 0.032 UJ 0.12 UJ 0.022 UJ 0.03 UJ 0.023 UJACETONE 0.046 UJ
0.001 J 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UBENZENE 0.002 J
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UBROMODICHLOROMETHANE 0.018 UJ
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UBROMOFORM 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UBROMOMETHANE 0.018 U
0.002 J 0.032 U 0.12 U 0.002 J 0.018 U 0.006 JCARBON DISULFIDE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCARBON TETRACHLORIDE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCHLOROBENZENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCHLOROETHANE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCHLOROFORM 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCHLOROMETHANE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UCIS-1,3-DICHLOROPROPENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UDIBROMOCHLOROMETHANE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UETHYLBENZENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 UJ 0.018 UJ 0.015 UJMETHYLENE CHLORIDE 0.003 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 USTYRENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UTETRACHLOROETHENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UTOLUENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UTRANS-1,3-DICHLOROPROPENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UTRICHLOROETHENE 0.018 UJ
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UVINYL CHLORIDE 0.018 U
0.01 U 0.032 U 0.12 U 0.016 U 0.018 U 0.015 UXYLENE (TOTAL) 0.018 UJ

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U1,2,4-TRICHLOROBENZENE 0.4 U
0.2 U 0.2 U 0.21 U 0.22 U 0.21 U 0.21 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.21 U 0.22 U 0.21 U 0.21 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.21 U 0.22 U 0.21 U 0.21 U1,4-DICHLOROBENZENE 0.2 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
0.99 U 1 U 1.1 U 1.1 U 1.1 U 1 U2,4,5-TRICHLOROPHENOL 1 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2,4,6-TRICHLOROPHENOL 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2,4-DICHLOROPHENOL 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2,4-DIMETHYLPHENOL 0.4 U
0.99 U 1 U 1.1 U 1.1 U 1.1 U 1 U2,4-DINITROPHENOL 1 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2-CHLORONAPHTHALENE 0.4 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2-CHLOROPHENOL 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2-METHYLNAPHTHALENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2-METHYLPHENOL 0.4 U
0.99 U 1 U 1.1 U 1.1 U 1.1 U 1 U2-NITROANILINE 1 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U2-NITROPHENOL 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U3,3'-DICHLOROBENZIDINE 0.4 U
0.99 U 1 U 1.1 U 1.1 U 1.1 U 1 U3-NITROANILINE 1 U
0.99 U 1 U 1.1 U 1.1 U 1.1 U 1 U4,6-DINITRO-2-METHYLPHENOL 1 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U4-CHLOROANILINE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 U4-METHYLPHENOL 0.4 U
0.99 UJ 1 U 1.1 U 1.1 U 1.1 U 1 U4-NITROANILINE 1 U
0.99 U 1 U 1.1 U 1.1 UJ 1.1 UJ 1 UJ4-NITROPHENOL 1 UJ
0.39 U 0.4 U 0.42 U 0.44 U 0.024 J 0.42 UACENAPHTHENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UACENAPHTHYLENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.03 J 0.42 UANTHRACENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UBENZO(A)ANTHRACENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UBENZO(A)PYRENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UBENZO(B)FLUORANTHENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UBENZO(G,H,I)PERYLENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UBENZO(K)FLUORANTHENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.15 U 0.16 UJ 0.17 UJ 0.17 U 0.17 UJ 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UBUTYLBENZYLPHTHALATE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UCARBAZOLE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.055 J 0.42 UCHRYSENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UDI-N-BUTYLPHTHALATE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UDI-N-OCTYLPHTHALATE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UDIBENZ(A,H)ANTHRACENE 0.4 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.39 UJ 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UDIBENZOFURAN 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UDIETHYLPHTHALATE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UDIMETHYLPHTHALATE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UFLUORANTHENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UFLUORENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UHEXACHLOROBENZENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UHEXACHLOROBUTADIENE 0.4 U
0.39 UJ 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UHEXACHLOROCYCLOPENTADIENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UHEXACHLOROETHANE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 UJ 0.42 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UISOPHORONE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.39 U 0.4 U 0.42 U 0.44 U 0.42 U 0.42 UNAPHTHALENE 0.4 U
0.99 U 1 U 1.1 U 1.1 UJ 1.1 UJ 1 UJPENTACHLOROPHENOL 1 UJ
0.39 U 0.4 U 0.42 U 0.44 U 0.13 J 0.42 UPHENANTHRENE 0.4 U
0.39 U 0.4 U 0.42 U 0.44 UJ 0.42 UJ 0.42 UJPHENOL 0.4 UJ
0.39 U 0.4 U 0.42 U 0.44 U 0.066 J 0.42 UPYRENE 0.4 U

0 U 0 U 0 U 0 U 0.121 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0.184 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.007 0.002 J 0.005 0.002 J 0.004 U 0.004 U4,4'-DDT 0.004 U

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1016 0.02 U
0.04 U 0.041 U 0.043 U 0.044 U 0.043 U 0.042 UAROCLOR-1221 0.041 U
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1232 0.02 U
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1242 0.02 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1248 0.02 U
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1254 0.02 U
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UAROCLOR-1260 0.02 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 U 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.02 U 0.02 U 0.021 U 0.022 U 0.021 U 0.021 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.007 0.002 0.005 0.002 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.13 U 0.13 U 0.13 U 0.13 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 8 U 8 U 35 Y 100 Y 8 UDIESEL RANGE ORGANICS 8 U
50 Y 43 Y 94 Y 180 J 270 J 15 JMOTOR OIL RANGE ORGANICS 30 J

Gasoline Range (purgeables)
2 J 0.6 UJ 0.6 UJ 2 J 0.6 UJ 3 JGASOLINE RANGE ORGANICS 0.9 J

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4033

2.50 - 3.00

208UX4034

03/29/1999

1.50 - 2.00

208UX4035

05/19/1999

4.00 - 4.50

208UX4057

05/19/1999

2.00 - 2.50

208UX4058

05/19/1999

2.00 - 2.50

208UX4059

03/29/1999

Sample ID 208UX4033 208UX4034 208UX4035 208UX4057 208UX4058 208UX4059

05/19/1999

2.00 - 2.50

208UX4060

208UX4060

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 UJ 0.12 U 0.12 U 0.12 UJ 0.12 UJ 0.12 UJ2,4-DIAMINO-6-NITROTOLUENE 0.12 UJ
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 UJ 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.19 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 11.6 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
8,520 13,200 68,700 8,920 8,170 14,100CALCIUM 6,890
128 2,150 107 138 166 135CHROMIUM 151
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
37.8 105 28.1 50.2 53.2 31.8COPPER 66.2

45,400 68,700 35,100 58,100 56,700 43,500IRON 49,300
9.2 J 96.4 8.4 J 11.8 J 16.1 J 78.6LEAD 13.7
402 1,160 768 537 435 644MANGANESE 610
62.7 544 60.6 55 87.8 48.8NICKEL 83.7

13,200 7,370 11,100 13,100 13,200 13,800POTASSIUM 12,900
10 U 10 U 3.8 J 10 U 10 U 10 USILVER 10 U
11.6 11.4 10.3 10.1 9.5 J 6.9 JTIN 8.1 J
3,910 2,160 3,260 4,850 4,800 4,350TITANIUM 4,910
117 58.6 92.8 172 150 141VANADIUM 199
70.8 618 61.1 90.1 166 127ZINC 79.3

Volatile Organic Compounds (mg/kg)
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,1,1-TRICHLOROETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,1,2,2-TETRACHLOROETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,1,2-TRICHLOROETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,1-DICHLOROETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,1-DICHLOROETHENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,2-DICHLOROETHANE 0.041 U
0.023 U 0.005 J 0.003 J 0.03 U 0.009 J 0.12 U1,2-DICHLOROETHENE (TOTAL) 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 U1,2-DICHLOROPROPANE 0.041 U
0.023 U 0.014 U 0.015 UJ 0.03 UJ 0.027 UJ 0.12 UJ2-BUTANONE 0.041 UJ
0.023 U 0.014 U 0.015 UJ 0.03 UJ 0.027 UJ 0.12 UJ2-HEXANONE 0.041 UJ
0.023 U 0.014 U 0.015 UJ 0.03 UJ 0.027 UJ 0.12 UJ4-METHYL-2-PENTANONE 0.041 UJ
0.038 UJ 0.022 UJ 0.062 UJ 0.055 UJ 0.058 UJ 1 JACETONE 0.075 UJ
0.023 U 0.002 J 0.015 U 0.03 U 0.027 U 0.12 UBENZENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UBROMODICHLOROMETHANE 0.041 U

 
Page 13 of 111



Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UBROMOFORM 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UBROMOMETHANE 0.041 U
0.023 U 0.014 U 0.006 J 0.03 U 0.027 U 0.12 UCARBON DISULFIDE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCARBON TETRACHLORIDE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCHLOROBENZENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCHLOROETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCHLOROFORM 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCHLOROMETHANE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UCIS-1,3-DICHLOROPROPENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UDIBROMOCHLOROMETHANE 0.041 U
0.004 J 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UETHYLBENZENE 0.041 U

0.023 UJ 0.014 UJ 0.015 U 0.03 U 0.027 U 0.12 UMETHYLENE CHLORIDE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 USTYRENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UTETRACHLOROETHENE 0.041 U
0.023 UJ 0.014 UJ 0.015 U 0.03 U 0.027 U 0.12 UTOLUENE 0.041 U
0.023 U 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UTRANS-1,3-DICHLOROPROPENE 0.041 U
0.023 U 0.014 U 0.003 J 0.03 U 0.027 U 0.12 UTRICHLOROETHENE 0.041 U
0.023 U 0.002 J 0.015 UJ 0.03 UJ 0.027 UJ 0.12 UJVINYL CHLORIDE 0.041 UJ
0.028 0.014 U 0.015 U 0.03 U 0.027 U 0.12 UXYLENE (TOTAL) 0.041 U

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U1,2,4-TRICHLOROBENZENE 0.55 U
0.22 U 0.19 U 0.2 U 0.25 U 0.26 U 0.21 U1,2-DICHLOROBENZENE 0.28 U
0.22 U 0.19 U 0.2 U 0.25 U 0.26 U 0.21 U1,3-DICHLOROBENZENE 0.28 U
0.22 U 0.19 U 0.2 U 0.25 U 0.26 U 0.21 U1,4-DICHLOROBENZENE 0.28 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.55 U
1.1 U 0.98 U 1 U 1.2 U 1.3 U 1 U2,4,5-TRICHLOROPHENOL 1.4 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2,4,6-TRICHLOROPHENOL 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2,4-DICHLOROPHENOL 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2,4-DIMETHYLPHENOL 0.55 U
1.1 U 0.98 U 1 U 1.2 U 1.3 U 1 U2,4-DINITROPHENOL 1.4 U
NA NA NA 0.49 U 0.52 U 0.41 U2,4-DINITROTOLUENE 0.55 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.49 U 0.52 U 0.41 U2,6-DINITROTOLUENE 0.55 U

0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2-CHLORONAPHTHALENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2-CHLOROPHENOL 0.55 U
0.12 J 0.14 J 0.4 UJ 0.49 UJ 0.52 UJ 0.41 U2-METHYLNAPHTHALENE 0.55 UJ
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2-METHYLPHENOL 0.55 U
1.1 U 0.98 U 1 U 1.2 U 1.3 U 1 U2-NITROANILINE 1.4 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U2-NITROPHENOL 0.55 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 U3,3'-DICHLOROBENZIDINE 0.55 U
1.1 U 0.98 U 1 U 1.2 U 1.3 U 1 U3-NITROANILINE 1.4 U
1.1 U 0.98 UJ 1 U 1.2 U 1.3 U 1 U4,6-DINITRO-2-METHYLPHENOL 1.4 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.55 U
0.43 U 0.39 U 0.4 UJ 0.49 UJ 0.52 UJ 0.41 U4-CHLOROANILINE 0.55 UJ
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 U4-METHYLPHENOL 0.55 U
1.1 U 0.98 U 1 U 1.2 U 1.3 U 1 U4-NITROANILINE 1.4 U
1.1 UJ 0.98 UJ 1 U 1.2 U 1.3 U 1 U4-NITROPHENOL 1.4 U
0.43 U 0.041 J 0.4 U 0.49 U 0.52 U 0.41 UACENAPHTHENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UACENAPHTHYLENE 0.55 U
0.43 U 0.092 J 0.4 U 0.49 U 0.52 U 0.41 UANTHRACENE 0.55 U
0.43 U 0.24 J 0.4 U 0.49 U 0.52 U 0.41 UBENZO(A)ANTHRACENE 0.55 U
0.43 U 0.25 J 0.4 U 0.49 U 0.52 U 0.41 UBENZO(A)PYRENE 0.55 U
0.43 U 0.36 J 0.4 U 0.49 U 0.52 U 0.02 JBENZO(B)FLUORANTHENE 0.55 U
0.43 U 0.2 J 0.4 U 0.49 U 0.52 U 0.41 UBENZO(G,H,I)PERYLENE 0.55 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UBENZO(K)FLUORANTHENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.55 U
0.17 U 0.15 UJ 0.16 U 0.19 U 0.21 U 0.16 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.22 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UBUTYLBENZYLPHTHALATE 0.55 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UCARBAZOLE 0.55 U
0.43 U 0.36 J 0.4 U 0.49 U 0.52 U 0.41 UCHRYSENE 0.55 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UDI-N-BUTYLPHTHALATE 0.55 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UDI-N-OCTYLPHTHALATE 0.55 U
0.43 U 0.061 J 0.4 U 0.49 U 0.52 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UDIBENZOFURAN 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UDIETHYLPHTHALATE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UDIMETHYLPHTHALATE 0.55 U
0.43 U 0.27 J 0.4 U 0.49 U 0.52 U 0.41 UFLUORANTHENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UFLUORENE 0.55 U
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UHEXACHLOROBENZENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UHEXACHLOROBUTADIENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UHEXACHLOROETHANE 0.55 U
0.43 U 0.14 J 0.4 U 0.49 U 0.52 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.55 U
0.43 U 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UISOPHORONE 0.55 U
0.43 U 0.39 U 0.4 UJ 0.49 UJ 0.52 UJ 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.55 UJ
0.43 U 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.55 U
0.041 J 0.39 U 0.4 U 0.49 U 0.52 U 0.41 UNAPHTHALENE 0.55 U

NA NA NA 0.49 U 0.52 U 0.41 UNITROBENZENE 0.55 U
1.1 UJ 0.98 UJ 1 U 1.2 U 1.3 U 1 UPENTACHLOROPHENOL 1.4 U
0.044 J 0.23 J 0.4 U 0.49 U 0.52 U 0.41 UPHENANTHRENE 0.55 U
0.43 UJ 0.39 UJ 0.4 U 0.49 U 0.52 U 0.41 UPHENOL 0.55 U
0.021 J 0.42 J 0.4 U 0.49 U 0.52 U 0.026 JPYRENE 0.55 U
0.021 2.301 0 U 0 U 0 U 0.046TOTAL HMW PAHS 0 U
0.205 0.503 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.025 0.004 U 0.005 U 0.005 U 0.004 U4,4'-DDD 0.006 U
0.004 U 0.13 0.004 U 0.005 U 0.005 U 0.004 U4,4'-DDE 0.006 U
0.004 U 0.2 0.004 UJ 0.005 UJ 0.005 UJ 0.003 J4,4'-DDT 0.006 UJ
0.002 U 0.004 U 0.002 U 0.002 U 0.003 U 0.002 UALDRIN 0.003 U
0.002 U 0.004 U 0.002 UJ 0.002 UJ 0.003 UJ 0.002 UJALPHA-BHC 0.003 UJ
0.002 U 0.004 U 0.002 U 0.002 U 0.003 U 0.002 UALPHA-CHLORDANE 0.003 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1016 0.028 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.044 U 0.078 U 0.041 U 0.05 U 0.053 U 0.042 UAROCLOR-1221 0.056 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1232 0.028 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1242 0.028 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1248 0.028 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1254 0.028 U
0.022 U 0.15 J 0.02 U 0.025 U 0.026 U 0.021 UAROCLOR-1260 0.028 U
0.002 U 0.004 U 0.002 U 0.002 U 0.003 U 0.002 UBETA-BHC 0.003 U
0.002 U 0.004 U 0.002 UJ 0.002 UJ 0.003 UJ 0.002 UJDELTA-BHC 0.003 UJ
0.004 U 0.019 0.004 U 0.005 U 0.005 U 0.004 UDIELDRIN 0.006 U
0.002 U 0.004 U 0.002 U 0.002 U 0.003 U 0.002 UENDOSULFAN I 0.003 U
0.004 U 0.008 U 0.004 U 0.005 U 0.005 U 0.004 UENDOSULFAN II 0.006 U
0.004 U 0.008 U 0.004 U 0.005 U 0.005 U 0.004 UENDOSULFAN SULFATE 0.006 U
0.004 U 0.008 U 0.004 U 0.005 U 0.005 U 0.004 UENDRIN 0.006 U
0.004 U 0.008 U 0.004 U 0.005 U 0.005 U 0.004 UENDRIN ALDEHYDE 0.006 U
0.004 U 0.008 U 0.004 U 0.005 U 0.005 U 0.004 UENDRIN KETONE 0.006 U
0.002 U 0.004 U 0.002 UJ 0.002 UJ 0.003 UJ 0.002 JGAMMA-BHC (LINDANE) 0.003 UJ
0.002 U 0.006 0.002 U 0.002 U 0.003 U 0.002 UGAMMA-CHLORDANE 0.003 U

0.0004 UJ 0.0008 UJ 0.0004 U 0.0005 U 0.0005 U 0.0004 UHEPTACHLOR 0.0006 U
0.0004 UJ 0.004 J 0.0004 U 0.0005 U 0.0005 U 0.0004 UHEPTACHLOR EPOXIDE 0.0006 U
0.022 U 0.039 U 0.02 U 0.025 U 0.026 U 0.021 UMETHOXYCHLOR 0.028 U

0 U 0 U 0 U 0 U 0 U 0.002TOTAL BHC 0 U
0 U 0.01 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0.355 0 U 0 U 0 U 0.003TOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.24 U 0.12 U 0.15 U 0.16 U 0.12 UTOXAPHENE 0.17 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

71 Y 88 Y 8 U 9 U 9 U 8 UDIESEL RANGE ORGANICS 11 U
190 J 500 Y 27 Y 20 Y 72 Y 140 YMOTOR OIL RANGE ORGANICS 41 Y

Gasoline Range (purgeables)
0.7 UJ 9 J 2 J 0.8 U 0.8 U 0.6 UGASOLINE RANGE ORGANICS 0.8 UJ
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4061

4.00 - 4.50

208UX4062

06/29/1999

5.00 - 5.50

208UX4076

06/29/1999

5.50 - 6.00

208UX4077

06/29/1999

5.50 - 6.00

208UX4078

06/29/1999

5.50 - 6.00

208UX4079

05/19/1999

Sample ID 208UX4061 208UX4062 208UX4076 208UX4077 208UX4078 208UX4079

06/29/1999

5.50 - 6.00

208UX4080

208UX4080

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U NA NA NA1,3,5-TRINITROBENZENE NA
0.12 U 0.12 U 0.12 U NA NA NA1,3-DINITROBENZENE NA
0.12 U 0.12 U 0.12 U NA NA NA2,4,6-TRINITROTOLUENE NA
0.12 UJ 0.12 UJ 0.12 U NA NA NA2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA2,4-DINITROTOLUENE NA
0.25 U 0.25 U 0.25 U NA NA NA2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA2-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA3-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NA4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U NA NA NAHMX NA
0.12 U 0.12 U 0.12 U NA NA NANITROBENZENE NA
2.5 U 2.5 U 2.5 U NA NA NANITROGLYCERINE NA
5 U 5 U 5 U NA NA NAPETN NA

0.12 U 0.12 U 0.12 U NA NA NAPICRIC ACID NA
0.12 U 0.12 U 0.12 U NA NA NARDX NA
0.12 U 0.12 U 0.12 U NA NA NATETRYL NA
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Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Metals (mg/kg)
6.7 J 10 U 10 U 6.2 J 10 U 8 JANTIMONY 4.7 J
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

13,800 9,930 7,900 7,750 9,290 11,200CALCIUM 7,770
73.2 154 146 80.1 152 371CHROMIUM 179
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
49.9 61.3 56.7 30.7 37.8 J 46.7COPPER 68.7

46,300 44,100 57,700 29,700 41,300 47,100IRON 47,600
104 12.4 77.3 28.1 16.3 17LEAD 7.5 J
762 730 660 268 755 624MANGANESE 424
29.4 82.2 59.5 18.5 64.7 44.7NICKEL 68.3

15,900 13,100 13,200 18,400 12,000 12,200POTASSIUM 12,000
10 U 3.1 J 10 U 10 U 10 U 10 USILVER 10 U
8.5 J 6.1 J 9.8 J 10.5 13.1 12.1TIN 10 U
4,280 4,930 4,910 4,160 4,120 4,060TITANIUM 4,630
144 168 164 116 146 138VANADIUM 172
199 107 447 75.7 70.3 J 92.6ZINC 82.2

Volatile Organic Compounds (mg/kg)
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,1,1-TRICHLOROETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,1,2,2-TETRACHLOROETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,1,2-TRICHLOROETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,1-DICHLOROETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,1-DICHLOROETHENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 UJ 0.013 U1,2-DICHLOROETHANE 0.018 U
0.016 U 0.004 J 0.067 0.003 J 0.001 J 0.002 J1,2-DICHLOROETHENE (TOTAL) 0.011 J
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 U1,2-DICHLOROPROPANE 0.018 U
0.016 UJ 0.028 UJ 0.019 UJ 0.027 UJ 0.014 UJ 0.013 UJ2-BUTANONE 0.018 UJ
0.016 UJ 0.028 UJ 0.019 UJ 0.027 UJ 0.014 U 0.013 U2-HEXANONE 0.018 U
0.016 UJ 0.028 UJ 0.019 UJ 0.027 UJ 0.014 U 0.013 U4-METHYL-2-PENTANONE 0.018 U

0.13 J 0.059 UJ 0.037 UJ 0.039 UJ 0.03 UJ 0.036 UJACETONE 0.033 UJ
0.016 U 0.028 U 0.019 U 0.027 U 0.0008 J 0.0004 JBENZENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UBROMODICHLOROMETHANE 0.018 U
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Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Volatile Organic Compounds (mg/kg)
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UBROMOFORM 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UJBROMOMETHANE 0.018 UJ
0.004 J 0.028 U 0.019 U 0.003 J 0.004 J 0.001 JCARBON DISULFIDE 0.001 J
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCARBON TETRACHLORIDE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCHLOROBENZENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCHLOROETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCHLOROFORM 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCHLOROMETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UCIS-1,3-DICHLOROPROPENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UDIBROMOCHLOROMETHANE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UETHYLBENZENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 UJ 0.013 UJMETHYLENE CHLORIDE 0.018 UJ
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 USTYRENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UTETRACHLOROETHENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 UJ 0.013 UJTOLUENE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UTRANS-1,3-DICHLOROPROPENE 0.018 U
0.016 U 0.008 J 0.024 0.004 J 0.014 U 0.006 JTRICHLOROETHENE 0.001 J
0.016 UJ 0.028 UJ 0.019 UJ 0.027 UJ 0.014 U 0.013 UVINYL CHLORIDE 0.018 U
0.016 U 0.028 U 0.019 U 0.027 U 0.014 U 0.013 UXYLENE (TOTAL) 0.018 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U1,2,4-TRICHLOROBENZENE 0.47 U
0.2 U 0.27 U 0.24 U 0.21 U 0.23 U 0.2 U1,2-DICHLOROBENZENE 0.24 U
0.2 U 0.27 U 0.24 U 0.21 U 0.23 U 0.2 U1,3-DICHLOROBENZENE 0.24 U
0.2 U 0.27 U 0.24 U 0.21 U 0.23 U 0.2 U1,4-DICHLOROBENZENE 0.24 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.47 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 U2,4,5-TRICHLOROPHENOL 1.2 U

0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2,4,6-TRICHLOROPHENOL 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2,4-DICHLOROPHENOL 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2,4-DIMETHYLPHENOL 0.47 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 UJ2,4-DINITROPHENOL 1.2 UJ

0.4 U 0.54 U 0.48 U 0.42 U NA NA2,4-DINITROTOLUENE NA

 
Page 20 of 111



Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.54 U 0.48 U 0.42 U NA NA2,6-DINITROTOLUENE NA
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2-CHLORONAPHTHALENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2-CHLOROPHENOL 0.47 U
0.4 U 0.54 UJ 0.48 UJ 0.42 U 0.46 U 0.4 U2-METHYLNAPHTHALENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2-METHYLPHENOL 0.47 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 U2-NITROANILINE 1.2 U

0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U2-NITROPHENOL 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U3,3'-DICHLOROBENZIDINE 0.47 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 U3-NITROANILINE 1.2 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 UJ4,6-DINITRO-2-METHYLPHENOL 1.2 UJ

0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U4-BROMOPHENYL-PHENYLETHER 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U4-CHLORO-3-METHYLPHENOL 0.47 U
0.4 U 0.54 UJ 0.48 UJ 0.42 U 0.46 U 0.4 U4-CHLOROANILINE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U4-CHLOROPHENYL-PHENYLETHER 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 U4-METHYLPHENOL 0.47 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 U4-NITROANILINE 1.2 U
1 U 1.4 U 1.2 U 1 U 1.2 U 1 UJ4-NITROPHENOL 1.2 UJ

0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UACENAPHTHENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UACENAPHTHYLENE 0.47 U

0.035 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UANTHRACENE 0.47 U
0.11 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBENZO(A)ANTHRACENE 0.47 U
0.082 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBENZO(A)PYRENE 0.47 U
0.14 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBENZO(B)FLUORANTHENE 0.47 U
0.065 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBENZO(G,H,I)PERYLENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBENZO(K)FLUORANTHENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBIS(2-CHLOROETHOXY)METHANE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBIS(2-CHLOROETHYL)ETHER 0.47 U

0.16 UJ 0.21 U 0.19 U 0.16 UJ 0.18 UJ 0.16 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.19 UJ
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UBUTYLBENZYLPHTHALATE 0.47 U

0.024 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UCARBAZOLE 0.47 U
0.11 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UCHRYSENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UDI-N-BUTYLPHTHALATE 0.47 U
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Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UDI-N-OCTYLPHTHALATE 0.47 U

0.032 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UJDIBENZ(A,H)ANTHRACENE 0.47 UJ
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UDIBENZOFURAN 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UDIETHYLPHTHALATE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UDIMETHYLPHTHALATE 0.47 U
0.2 J 0.54 U 0.48 U 0.42 U 0.044 J 0.4 UFLUORANTHENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UFLUORENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UJHEXACHLOROBENZENE 0.47 UJ
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UHEXACHLOROBUTADIENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UHEXACHLOROCYCLOPENTADIENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UHEXACHLOROETHANE 0.47 U

0.054 J 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UINDENO(1,2,3-CD)PYRENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UISOPHORONE 0.47 U
0.4 U 0.54 UJ 0.48 UJ 0.42 U 0.46 U 0.4 UN-NITROSO-DI-N-PROPYLAMINE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UN-NITROSODIPHENYLAMINE (1) 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UNAPHTHALENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U NA NANITROBENZENE NA
1 U 1.4 U 1.2 U 1 U 1.2 UJ 1 UJPENTACHLOROPHENOL 1.2 UJ

0.11 J 0.54 U 0.48 U 0.42 U 0.049 J 0.4 UPHENANTHRENE 0.47 U
0.4 U 0.54 U 0.48 U 0.42 U 0.46 U 0.4 UPHENOL 0.47 U
0.24 J 0.54 U 0.48 U 0.021 J 0.026 J 0.4 UPYRENE 0.47 U
1.033 0 U 0 U 0.021 0.07 0 UTOTAL HMW PAHS 0 U
0.145 0 U 0 U 0 U 0.049 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 U4,4'-DDD 0.005 U
0.002 J 0.006 U 0.005 U 0.004 U 0.005 U 0.004 U4,4'-DDE 0.005 U
0.009 J 0.006 J 0.005 UJ 0.004 UJ 0.005 UJ 0.004 UJ4,4'-DDT 0.005 UJ
0.002 U 0.003 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 UJ 0.003 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJALPHA-BHC 0.002 UJ
0.002 U 0.003 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1016 0.024 U
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Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

PCBs/Pesticides (mg/kg)
0.04 U 0.054 U 0.048 U 0.042 U 0.046 U 0.04 UAROCLOR-1221 0.048 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1232 0.024 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1242 0.024 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1248 0.024 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1254 0.024 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UAROCLOR-1260 0.024 U
0.002 U 0.003 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 UJ 0.003 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJDELTA-BHC 0.002 UJ
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UDIELDRIN 0.005 U
0.002 U 0.003 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UENDOSULFAN II 0.005 U
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UENDOSULFAN SULFATE 0.005 U
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UENDRIN 0.005 U
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UENDRIN ALDEHYDE 0.005 U
0.004 U 0.006 U 0.005 U 0.004 U 0.005 U 0.004 UENDRIN KETONE 0.005 U
0.002 UJ 0.003 UJ 0.002 UJ 0.002 UJ 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.003 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0005 U 0.0004 UHEPTACHLOR 0.0005 U
0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0005 U 0.0004 UHEPTACHLOR EPOXIDE 0.0005 U
0.02 U 0.027 U 0.024 U 0.021 U 0.023 U 0.02 UMETHOXYCHLOR 0.024 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.011 0.006 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.16 U 0.14 U 0.13 U 0.14 U 0.12 UTOXAPHENE 0.14 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 9 U 10 U 8 U 9 U 20DIESEL RANGE ORGANICS 10 U
180 Y 44 Y 21 Y 80 Y 14 UJ 140MOTOR OIL RANGE ORGANICS 10 UJ

Gasoline Range (purgeables)
3 J 0.8 UJ 0.7 U 0.6 U 0.7 U 0.6 UJGASOLINE RANGE ORGANICS 0.7 UJ
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Sample Depth

06/29/1999

Sample Location ID

Sample Date

5.50 - 6.00

208UX4081

5.50 - 6.00

208UX4082

06/29/1999

5.50 - 6.00

208UX4083

06/29/1999

5.50 - 6.00

208UX4084

03/28/2000

2.00 - 2.00

208UX4246

03/28/2000

1.00 - 1.00

208UX4247

06/29/1999

Sample ID 208UX4081 208UX4082 208UX4083 208UX4084 208UX4246 208UX4247

03/28/2000

3.00 - 3.00

208UX4248

208UX4248

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Explosives (mg/kg)
NA NA NA NA 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
NA NA NA NA 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
NA NA NA NA 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
NA NA NA NA 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
NA NA NA NA 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
NA NA NA NA 0.12 U 0.12 UHMX 0.12 U
NA NA NA NA 0.12 U 0.12 UNITROBENZENE 0.12 U
NA NA NA NA 2.5 U 2.5 UNITROGLYCERINE 2.5 U
NA NA NA NA 5 U 5 UJPETN 5 U
NA NA NA NA 0.12 UJ 0.38 JPICRIC ACID 0.12 UJ
NA NA NA NA 0.12 U 0.12 URDX 0.12 U
NA NA NA NA 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 4.8 JANTIMONY 10 U
4.1 J 3.9 J 10 U 2.8 J 10 U 10 UCADMIUM 10 U
6,900 13,100 11,300 8,000 7,180 6,370CALCIUM 6,430
216 132 123 193 105 173CHROMIUM 283
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U

53.8 J 88.8 88.6 54.4 31.2 56.6 JCOPPER 54.9
48,300 46,600 55,100 48,500 30,500 49,900IRON 50,500
32.7 15.7 11.6 14.6 17.7 18.5LEAD 7.7 J
565 472 636 629 333 506MANGANESE 600
91.2 57.3 37.3 108 49.9 87.7NICKEL 77.8

11,800 13,900 13,000 12,100 12,500 11,200POTASSIUM 11,800
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
9.8 J 12.3 10.7 12.9 6.1 J 8.9 JTIN 7 J
4,410 4,470 4,320 4,360 3,570 4,120TITANIUM 4,290
149 138 205 154 103 140VANADIUM 163

167 J 91 87.2 97.4 56.8 87.5 JZINC 102

Volatile Organic Compounds (mg/kg)
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,1,1-TRICHLOROETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,1,2,2-TETRACHLOROETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,1,2-TRICHLOROETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,1-DICHLOROETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,1-DICHLOROETHENE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,2-DICHLOROETHANE 0.019 U
0.003 J 0.012 U 0.014 U 0.001 J 0.001 J 0.018 U1,2-DICHLOROETHENE (TOTAL) 0.012 J
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U1,2-DICHLOROPROPANE 0.019 U
0.018 UJ 0.012 UJ 0.014 UJ 0.018 UJ 0.02 UJ 0.018 UJ2-BUTANONE 0.019 UJ
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U2-HEXANONE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 U4-METHYL-2-PENTANONE 0.019 U
0.055 UJ 0.034 UJ 0.052 UJ 0.072 UJ 0.055 UJ 0.036 UJACETONE 0.057 UJ
0.0007 J 0.0004 J 0.0004 J 0.0008 J 0.001 J 0.018 UBENZENE 0.0008 J
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UBROMODICHLOROMETHANE 0.019 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Volatile Organic Compounds (mg/kg)
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UBROMOFORM 0.019 U
0.018 UJ 0.012 UJ 0.014 UJ 0.018 UJ 0.02 UJ 0.018 UJBROMOMETHANE 0.019 UJ
0.0008 J 0.002 J 0.0004 J 0.002 J 0.009 J 0.018 UCARBON DISULFIDE 0.001 J
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCARBON TETRACHLORIDE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCHLOROBENZENE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCHLOROETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCHLOROFORM 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCHLOROMETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UCIS-1,3-DICHLOROPROPENE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UDIBROMOCHLOROMETHANE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UETHYLBENZENE 0.019 U
0.018 UJ 0.012 UJ 0.014 UJ 0.018 UJ 0.02 UJ 0.018 UJMETHYLENE CHLORIDE 0.019 UJ
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 USTYRENE 0.019 U
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UTETRACHLOROETHENE 0.019 U
0.018 UJ 0.012 U 0.014 UJ 0.018 UJ 0.02 UJ 0.018 UTOLUENE 0.019 UJ
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UTRANS-1,3-DICHLOROPROPENE 0.019 U
0.018 U 0.012 U 0.002 J 0.002 J 0.02 U 0.018 UTRICHLOROETHENE 0.002 J
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UVINYL CHLORIDE 0.001 J
0.018 U 0.012 U 0.014 U 0.018 U 0.02 U 0.018 UXYLENE (TOTAL) 0.019 U

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U1,2,4-TRICHLOROBENZENE 0.5 U
0.21 U 0.21 U 0.21 U 0.22 U 0.24 U 0.24 U1,2-DICHLOROBENZENE 0.25 U
0.21 U 0.21 U 0.21 U 0.22 U 0.24 U 0.24 U1,3-DICHLOROBENZENE 0.25 U
0.21 U 0.21 U 0.21 U 0.22 U 0.24 U 0.24 U1,4-DICHLOROBENZENE 0.25 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.5 U
1.1 U 1 U 1.1 U 1.1 U 1.2 U 1.2 U2,4,5-TRICHLOROPHENOL 1.3 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2,4,6-TRICHLOROPHENOL 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2,4-DICHLOROPHENOL 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2,4-DIMETHYLPHENOL 0.5 U
1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 1.2 U 1.2 UJ2,4-DINITROPHENOL 1.3 UJ
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2-CHLORONAPHTHALENE 0.5 U

 
Page 26 of 111



Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2-CHLOROPHENOL 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2-METHYLNAPHTHALENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2-METHYLPHENOL 0.5 U
1.1 U 1 U 1.1 U 1.1 U 1.2 U 1.2 U2-NITROANILINE 1.3 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U2-NITROPHENOL 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U3,3'-DICHLOROBENZIDINE 0.5 U
1.1 U 1 U 1.1 U 1.1 U 1.2 U 1.2 U3-NITROANILINE 1.3 U
1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 1.2 U 1.2 UJ4,6-DINITRO-2-METHYLPHENOL 1.3 UJ
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U4-BROMOPHENYL-PHENYLETHER 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U4-CHLORO-3-METHYLPHENOL 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U4-CHLOROANILINE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U4-CHLOROPHENYL-PHENYLETHER 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 U4-METHYLPHENOL 0.5 U
1.1 U 1 U 1.1 U 1.1 U 1.2 U 1.2 U4-NITROANILINE 1.3 U
1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 1.2 U 1.2 UJ4-NITROPHENOL 1.3 UJ
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UACENAPHTHENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UACENAPHTHYLENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UANTHRACENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UBENZO(A)ANTHRACENE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UBENZO(A)PYRENE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UBENZO(B)FLUORANTHENE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UBENZO(G,H,I)PERYLENE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UBENZO(K)FLUORANTHENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UBIS(2-CHLOROETHOXY)METHANE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UBIS(2-CHLOROETHYL)ETHER 0.5 U
0.17 U 0.16 UJ 0.48 UJ 0.18 UJ 0.19 U 0.19 UBIS(2-ETHYLHEXYL)PHTHALATE 0.2 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UBUTYLBENZYLPHTHALATE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UCARBAZOLE 0.5 U
0.42 U 0.064 J 0.43 U 0.44 U 0.48 U 0.48 UCHRYSENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UDI-N-BUTYLPHTHALATE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UDI-N-OCTYLPHTHALATE 0.5 U
0.42 UJ 0.41 UJ 0.43 UJ 0.44 UJ 0.48 U 0.48 UJDIBENZ(A,H)ANTHRACENE 0.5 UJ
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UDIBENZOFURAN 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UDIETHYLPHTHALATE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UDIMETHYLPHTHALATE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UFLUORANTHENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UFLUORENE 0.5 U
0.42 UJ 0.41 UJ 0.43 UJ 0.44 UJ 0.48 U 0.48 UJHEXACHLOROBENZENE 0.5 UJ
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UHEXACHLOROBUTADIENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UHEXACHLOROCYCLOPENTADIENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UHEXACHLOROETHANE 0.5 U
0.42 U 0.41 UJ 0.43 U 0.44 U 0.48 U 0.48 UINDENO(1,2,3-CD)PYRENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UISOPHORONE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UN-NITROSO-DI-N-PROPYLAMINE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UN-NITROSODIPHENYLAMINE (1) 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UNAPHTHALENE 0.5 U
1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 1.2 UJ 1.2 UJPENTACHLOROPHENOL 1.3 UJ
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UPHENANTHRENE 0.5 U
0.42 U 0.41 U 0.43 U 0.44 U 0.48 U 0.48 UPHENOL 0.5 U
0.42 U 0.047 J 0.43 U 0.44 U 0.48 U 0.48 UPYRENE 0.5 U

0 U 0.111 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 U4,4'-DDD 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 U4,4'-DDE 0.005 U
0.007 J 0.004 UJ 0.004 UJ 0.004 UJ 0.005 UJ 0.005 UJ4,4'-DDT 0.005 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJALPHA-BHC 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1016 0.025 U
0.043 U 0.042 U 0.044 U 0.045 U 0.049 U 0.048 UAROCLOR-1221 0.051 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1232 0.025 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1242 0.025 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

PCBs/Pesticides (mg/kg)
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1248 0.025 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1254 0.025 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UAROCLOR-1260 0.025 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJDELTA-BHC 0.002 UJ
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UDIELDRIN 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UENDOSULFAN II 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UENDOSULFAN SULFATE 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UENDRIN 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UENDRIN ALDEHYDE 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.005 UENDRIN KETONE 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0005 U 0.0005 UHEPTACHLOR 0.0006
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0005 U 0.0005 UHEPTACHLOR EPOXIDE 0.0005 U
0.022 U 0.021 U 0.022 U 0.022 U 0.024 U 0.024 UMETHOXYCHLOR 0.025 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0.0006

0.007 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.12 U 0.13 U 0.14 U 0.15 U 0.14 UTOXAPHENE 0.15 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 54 9 U 9 U 10 U 10 UDIESEL RANGE ORGANICS 10 U
59 200 88 29 UJ 10 U 15 UJMOTOR OIL RANGE ORGANICS 10 U

Gasoline Range (purgeables)
0.8 U 0.6 U 0.7 U 0.8 U 0.6 U 0.8 UJGASOLINE RANGE ORGANICS 0.8 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

2.00 - 2.00

208UX4249

3.00 - 3.00

208UX4250

03/28/2000

3.00 - 3.00

208UX4251

03/28/2000

2.00 - 2.00

208UX4252

03/28/2000

3.00 - 3.00

208UX4253

03/28/2000

1.00 - 1.00

208UX4254

03/28/2000

Sample ID 208UX4249 208UX4250 208UX4251 208UX4252 208UX4253 208UX4254

03/28/2000

4.00 - 4.00

208UX4255

208UX4255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 UJ 5 UPETN 5 UJ

0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJPICRIC ACID 0.12 UJ
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
NA NA NA NA NA 6,240ALUMINUM 19,300

4.9 J 10 U 10 U 10 U 10 U 154ANTIMONY 0.78 UJ
NA NA NA NA NA 2.4 JARSENIC 9.4
NA NA NA NA NA 919BARIUM 49.7
NA NA NA NA NA 0.14 UBERYLLIUM 0.19 UJ

10 U 10 U 10 U 10 U 10 U 129CADMIUM 0.046 U
7,030 7,360 7,390 7,110 8,460 13,100CALCIUM 2,300
324 147 95.3 142 119 2,060CHROMIUM 62.8
10 U 10 U 10 U 10 U 10 U 45.6 JCOBALT 15.2
56.8 49.2 36.6 79.6 95.2 529 JCOPPER 37.6 J

46,500 42,600 30,600 46,700 48,700 81,300IRON 29,900
19.8 21 15.4 17.8 19.6 1,500LEAD 11.5
NA NA NA NA NA 62,600MAGNESIUM 7,150
527 449 372 381 428 1,070MANGANESE 512
NA NA NA NA NA 0.031 UMERCURY 0.1
NA NA NA NA NA 9.2MOLYBDENUM 0.1 U
85.1 54.6 41 44.4 79.9 1,590NICKEL 63.2

11,900 11,900 12,600 11,900 13,800 634 JPOTASSIUM 1,460
NA NA NA NA NA 2.5 USELENIUM 0.5 U

10 U 3.6 J 3 J 10 U 10 U 0.72 USILVER 0.15 U
NA NA NA NA NA 406 USODIUM 926 J
NA NA NA NA NA 1.4 UTHALLIUM 0.29 U

9.6 J 8.4 J 13.9 7.2 J 10.7 NATIN NA
4,200 3,590 3,740 4,000 4,150 NATITANIUM NA
160 118 106 122 157 33.4 JVANADIUM 68.9
96.7 86.5 53.6 56.7 80.4 2,910ZINC 62.7

Volatile Organic Compounds (mg/kg)
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,1,1-TRICHLOROETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,1,2,2-TETRACHLOROETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,1,2-TRICHLOROETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,1-DICHLOROETHANE 0.01 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,1-DICHLOROETHENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 UJ NA1,2-DICHLOROETHANE 0.01 U
0.002 J 0.016 U 0.004 J 0.001 J 0.003 J NA1,2-DICHLOROETHENE (TOTAL) 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA1,2-DICHLOROPROPANE 0.01 U
0.018 UJ 0.016 UJ 0.014 UJ 0.012 UJ 0.014 UJ NA2-BUTANONE 0.01 UJ
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA2-HEXANONE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NA4-METHYL-2-PENTANONE 0.01 U
0.044 UJ 0.04 UJ 0.039 UJ 0.026 UJ 0.018 UJ NAACETONE 0.014 UJ
0.0004 J 0.002 J 0.014 U 0.0004 J 0.014 U NABENZENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NABROMODICHLOROMETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NABROMOFORM 0.01 U
0.018 UJ 0.016 UJ 0.014 UJ 0.012 UJ 0.014 U NABROMOMETHANE 0.01 UJ
0.018 U 0.045 0.016 0.001 J 0.018 NACARBON DISULFIDE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACARBON TETRACHLORIDE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACHLOROBENZENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACHLOROETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACHLOROFORM 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACHLOROMETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NACIS-1,3-DICHLOROPROPENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NADIBROMOCHLOROMETHANE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NAETHYLBENZENE 0.01 U
0.018 UJ 0.016 U 0.014 UJ 0.012 UJ 0.014 UJ NAMETHYLENE CHLORIDE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NASTYRENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NATETRACHLOROETHENE 0.01 U
0.018 UJ 0.016 UJ 0.014 U 0.012 UJ 0.014 U NATOLUENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NATRANS-1,3-DICHLOROPROPENE 0.01 U
0.001 J 0.016 U 0.014 U 0.012 U 0.004 J NATRICHLOROETHENE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NAVINYL CHLORIDE 0.01 U
0.018 U 0.016 U 0.014 U 0.012 U 0.014 U NAXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U1,2,4-TRICHLOROBENZENE 0.35 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.22 U 0.21 U 0.22 U 0.23 U 0.17 U1,2-DICHLOROBENZENE 0.17 U
0.2 U 0.22 U 0.21 U 0.22 U 0.23 U 0.17 U1,3-DICHLOROBENZENE 0.17 U
0.2 U 0.22 U 0.21 U 0.22 U 0.23 U 0.17 U1,4-DICHLOROBENZENE 0.17 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.35 U
1 U 1.1 U 1 U 1.1 U 1.1 U 0.86 U2,4,5-TRICHLOROPHENOL 0.87 U

0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2,4,6-TRICHLOROPHENOL 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2,4-DICHLOROPHENOL 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2,4-DIMETHYLPHENOL 0.35 U
1 UJ 1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 0.86 UJ2,4-DINITROPHENOL 0.87 UJ
NA NA NA NA NA 0.34 U2,4-DINITROTOLUENE 0.35 U
NA NA NA NA NA 0.34 U2,6-DINITROTOLUENE 0.35 U

0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2-CHLORONAPHTHALENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2-CHLOROPHENOL 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2-METHYLNAPHTHALENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2-METHYLPHENOL 0.35 U
1 U 1.1 U 1 U 1.1 U 1.1 U 0.86 U2-NITROANILINE 0.87 U

0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U2-NITROPHENOL 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJ3,3'-DICHLOROBENZIDINE 0.35 UJ
1 U 1.1 U 1 U 1.1 U 1.1 U 0.86 U3-NITROANILINE 0.87 U
1 UJ 1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 0.86 UJ4,6-DINITRO-2-METHYLPHENOL 0.87 UJ
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U4-BROMOPHENYL-PHENYLETHER 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U4-CHLORO-3-METHYLPHENOL 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U4-CHLOROANILINE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U4-CHLOROPHENYL-PHENYLETHER 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 U4-METHYLPHENOL 0.35 U
1 U 1.1 U 1 U 1.1 U 1.1 U 0.86 U4-NITROANILINE 0.87 U
1 UJ 1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 0.86 UJ4-NITROPHENOL 0.87 UJ
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UACENAPHTHENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UACENAPHTHYLENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UANTHRACENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UBENZO(A)ANTHRACENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJBENZO(A)PYRENE 0.35 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJBENZO(B)FLUORANTHENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJBENZO(G,H,I)PERYLENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJBENZO(K)FLUORANTHENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UBIS(2-CHLOROETHOXY)METHANE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UBIS(2-CHLOROETHYL)ETHER 0.35 U
0.16 U 0.18 U 0.16 U 0.18 U 0.18 U 0.13 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.14 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJBUTYLBENZYLPHTHALATE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UCARBAZOLE 0.35 U
0.02 J 0.44 U 0.41 U 0.44 U 0.45 U 0.032 JCHRYSENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJDI-N-BUTYLPHTHALATE 0.35 UJ
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJDI-N-OCTYLPHTHALATE 0.35 U
0.4 UJ 0.44 UJ 0.41 UJ 0.44 UJ 0.45 UJ 0.34 UJDIBENZ(A,H)ANTHRACENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UDIBENZOFURAN 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UDIETHYLPHTHALATE 0.35 UJ
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UDIMETHYLPHTHALATE 0.35 U

0.026 J 0.44 U 0.41 U 0.44 U 0.45 U 0.017 JFLUORANTHENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UFLUORENE 0.35 U
0.4 UJ 0.44 UJ 0.41 UJ 0.44 UJ 0.45 UJ 0.34 UHEXACHLOROBENZENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UHEXACHLOROBUTADIENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJHEXACHLOROCYCLOPENTADIENE 0.35 UJ
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UHEXACHLOROETHANE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UJINDENO(1,2,3-CD)PYRENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.01 JISOPHORONE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UN-NITROSO-DI-N-PROPYLAMINE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UN-NITROSODIPHENYLAMINE (1) 0.35 U

0.026 J 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UNAPHTHALENE 0.35 U
NA NA NA NA NA 0.34 UNITROBENZENE 0.35 U

1 UJ 1.1 UJ 1 UJ 1.1 UJ 1.1 UJ 0.86 UPENTACHLOROPHENOL 0.87 U
0.033 J 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UPHENANTHRENE 0.35 U
0.4 U 0.44 U 0.41 U 0.44 U 0.45 U 0.34 UPHENOL 0.35 U

0.026 J 0.44 U 0.41 U 0.44 U 0.45 U 0.02 JPYRENE 0.35 U
0.072 0 U 0 U 0 U 0 U 0.069TOTAL HMW PAHS 0 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.059 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 U4,4'-DDD 0.0035 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 U4,4'-DDE 0.0035 U
0.004 UJ 0.004 UJ 0.004 UJ 0.004 UJ 0.005 UJ 0.0034 U4,4'-DDT 0.0035 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UALDRIN 0.0018 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.0018 UJALPHA-BHC 0.0018 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UALPHA-CHLORDANE 0.0018 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.017 UAROCLOR-1016 0.017 U
0.04 U 0.044 U 0.041 U 0.045 U 0.046 U 0.017 UAROCLOR-1221 0.017 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.017 UAROCLOR-1232 0.017 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.017 UAROCLOR-1242 0.017 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.017 UAROCLOR-1248 0.017 U
0.02 U 0.047 0.021 U 0.022 U 0.023 U 0.017 UAROCLOR-1254 0.017 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.15AROCLOR-1260 0.017 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UBETA-BHC 0.0018 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.0018 UJDELTA-BHC 0.0018 UJ
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UDIELDRIN 0.0035 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UENDOSULFAN I 0.0018 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UENDOSULFAN II 0.0035 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UENDOSULFAN SULFATE 0.0035 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UENDRIN 0.0035 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UENDRIN ALDEHYDE 0.0035 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.0034 UENDRIN KETONE 0.0035 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UJGAMMA-BHC (LINDANE) 0.0018 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.0018 UGAMMA-CHLORDANE 0.0018 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0005 U 0.00031 UHEPTACHLOR 0.00031 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0005 U 0.00031 UHEPTACHLOR EPOXIDE 0.00031 U
0.02 U 0.022 U 0.021 U 0.022 U 0.023 U 0.018 UMETHOXYCHLOR 0.018 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.13 U 0.12 U 0.13 U 0.14 U 0.088 UTOXAPHENE 0.089 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 9 U 8 U 9 U 9 U 100 UDIESEL RANGE ORGANICS 10 U
40 9 U 8 U 20 UJ 9 UJ 900 YMOTOR OIL RANGE ORGANICS 10 U

Gasoline Range (purgeables)
0.7 U 0.7 UJ 0.7 UJ 0.4 J 0.7 UJ 0.52 UGASOLINE RANGE ORGANICS 0.52 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U1,3,5-TRINITROBENZENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U1,3-DINITROBENZENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U2,4,6-TRINITROTOLUENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,4-DINITROTOLUENE NA
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U2-AMINO-4,6-DINITROTOLUENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2-NITROTOLUENE NA

NA NA NA NA NA 1 U2/4-NITROTOLUENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U3-NITROTOLUENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 U4-AMINO-2,6-DINITROTOLUENE 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 UHMX 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NANITROBENZENE NA
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NANITROGLYCERINE NA
5 UJ 5 U 5 U 5 U 5 U NAPETN NA
0.3 J 0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJ 2.1 UPICRIC ACID 2.1 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 URDX 1 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 1 UTETRYL 1 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

4.00 - 4.00

208UX4256

6.00 - 6.00

208UX4257

03/28/2000

6.00 - 6.00

208UX4258

03/28/2000

6.00 - 6.00

208UX4259

03/28/2000

6.00 - 6.00

208UX4260

09/29/1997

0.00 - 0.50

A215GB001

03/28/2000

Sample ID 208UX4256 208UX4257 208UX4258 208UX4259 208UX4260 136A215GP001

09/29/1997

1.50 - 2.50

A215GB001

136A215GP002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Percent Moisture (%MST)
NA NA NA NA NA 3.3PERCENT MOISTURE 4.6

pH (PH)
NA NA NA NA NA 7.09PH 7.4
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
17,800 4,740 6,480 NA NA NAALUMINUM 13,100 J
0.81 UJ 1.2 UJ 1.1 UJ 10 U 10 U 10 UANTIMONY 0.433 J

11 2.4 J 3.2 J NA NA NAARSENIC 4.81
185 70.4 J 88.6 J NA NA NABARIUM 129

0.45 J 0.074 U 0.081 U NA NA NABERYLLIUM 0.41 J
0.065 U 0.12 UJ 0.13 U 10 U 10 U 10 UCADMIUM 0.22 U
2,720 172,000 127,000 7,680 9,300 11,300CALCIUM 10,000 J
53.5 21.2 28.8 176 179 169CHROMIUM 375
21.5 6.5 J 7.6 J 10 U 10 U 10 UCOBALT 14.7

36.7 J 13.4 J 16.3 J 52.6 47.7 56COPPER 25.2 J
27,600 13,000 16,100 47,900 40,600 39,500IRON 36,900 J
16.7 3.9 4.4 11.8 15.5 7.6 JLEAD 11.6 J
6,540 4,990 5,680 NA NA NAMAGNESIUM 16,400
289 2,820 3,800 556 445 348MANGANESE 701 J

0.043 U 0.03 U 0.035 U NA NA NAMERCURY 0.03
0.28 UJ 0.26 U 0.29 U NA NA NAMOLYBDENUM 0.41

52.9 27.7 32.9 111 86.1 66.4NICKEL 133 J
1,480 1,120 J 1,370 J 14,600 13,600 13,100POTASSIUM 1,110
0.81 J 1.9 J 2.4 J NA NA NASELENIUM 0.2 J
0.21 U 0.37 U 0.41 U 10 U 10 U 10 USILVER 0.114 UJ
1,050 J 208 U 237 J NA NA NASODIUM 838
0.41 U 0.74 U 0.81 U NA NA NATHALLIUM 0.09

NA NA NA 4.4 J 9.9 J 7.4 JTIN NA
NA NA NA 4,960 4,800 5,140TITANIUM NA
64.8 24.8 J 31 188 153 163VANADIUM 88.1 J
69 33.2 39.1 97 84 72.2ZINC 63.5 J

Volatile Organic Compounds (mg/kg)
0.015 U 0.011 U 0.012 U NA NA NA1,1,1-TRICHLOROETHANE NA
0.015 U 0.011 U 0.012 U NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.015 U 0.011 U 0.012 U NA NA NA1,1,2-TRICHLOROETHANE NA
0.015 U 0.011 U 0.012 U NA NA NA1,1-DICHLOROETHANE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.015 U 0.011 U 0.012 U NA NA NA1,1-DICHLOROETHENE NA
0.015 U 0.011 U 0.012 U NA NA NA1,2-DICHLOROETHANE NA
0.015 U 0.011 U 0.012 U NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.015 U 0.011 U 0.012 U NA NA NA1,2-DICHLOROPROPANE NA
0.015 UJ 0.011 U 0.012 U NA NA NA2-BUTANONE NA
0.015 U 0.011 U 0.012 U NA NA NA2-HEXANONE NA
0.015 U 0.011 U 0.012 U NA NA NA4-METHYL-2-PENTANONE NA
0.02 UJ 0.011 UJ 0.012 UJ NA NA NAACETONE NA
0.015 U 0.011 U 0.012 U NA NA NABENZENE NA
0.015 U 0.011 U 0.012 U NA NA NABROMODICHLOROMETHANE NA
0.015 U 0.011 U 0.012 U NA NA NABROMOFORM NA
0.015 UJ 0.011 UJ 0.012 UJ NA NA NABROMOMETHANE NA
0.015 U 0.011 U 0.012 U NA NA NACARBON DISULFIDE NA
0.015 U 0.011 U 0.012 U NA NA NACARBON TETRACHLORIDE NA
0.015 U 0.011 U 0.012 U NA NA NACHLOROBENZENE NA
0.015 U 0.011 U 0.012 U NA NA NACHLOROETHANE NA
0.015 U 0.011 U 0.012 U NA NA NACHLOROFORM NA
0.015 U 0.011 U 0.012 U NA NA NACHLOROMETHANE NA
0.015 U 0.011 U 0.012 U NA NA NACIS-1,3-DICHLOROPROPENE NA
0.015 U 0.011 U 0.012 U NA NA NADIBROMOCHLOROMETHANE NA
0.015 U 0.011 U 0.012 U NA NA NAETHYLBENZENE NA
0.015 U 0.011 U 0.012 U NA NA NAMETHYLENE CHLORIDE NA
0.015 U 0.011 U 0.012 U NA NA NASTYRENE NA
0.015 U 0.011 U 0.012 U NA NA NATETRACHLOROETHENE NA
0.015 U 0.011 U 0.012 U NA NA NATOLUENE NA
0.015 U 0.011 U 0.012 U NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.015 U 0.011 U 0.012 U NA NA NATRICHLOROETHENE NA
0.015 U 0.011 U 0.012 U NA NA NAVINYL CHLORIDE NA
0.015 U 0.011 U 0.012 U NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.35 U 0.38 U NA NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.23 U 0.17 U 0.19 U NA NA NA1,2-DICHLOROBENZENE NA
0.23 U 0.17 U 0.19 U NA NA NA1,3-DICHLOROBENZENE NA
0.23 U 0.17 U 0.19 U NA NA NA1,4-DICHLOROBENZENE NA
0.48 U 0.35 U 0.38 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U 0.88 U 0.96 U NA NA NA2,4,5-TRICHLOROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA2,4,6-TRICHLOROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA2,4-DICHLOROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA2,4-DIMETHYLPHENOL NA
1.2 UJ 0.88 UJ 0.96 UJ NA NA NA2,4-DINITROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA2,4-DINITROTOLUENE NA
0.48 U 0.35 U 0.38 U NA NA NA2,6-DINITROTOLUENE NA
0.48 U 0.35 U 0.38 U NA NA NA2-CHLORONAPHTHALENE NA
0.48 U 0.35 U 0.38 U NA NA NA2-CHLOROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA2-METHYLNAPHTHALENE NA
0.48 U 0.35 U 0.38 U NA NA NA2-METHYLPHENOL NA
1.2 U 0.88 U 0.96 U NA NA NA2-NITROANILINE NA
0.48 U 0.35 U 0.38 U NA NA NA2-NITROPHENOL NA
0.48 UJ 0.35 UJ 0.38 UJ NA NA NA3,3'-DICHLOROBENZIDINE NA
1.2 U 0.88 U 0.96 U NA NA NA3-NITROANILINE NA
1.2 UJ 0.88 UJ 0.96 UJ NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.48 U 0.35 U 0.38 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NA4-CHLOROANILINE NA
0.48 U 0.35 U 0.38 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.48 U 0.35 U 0.38 U NA NA NA4-METHYLPHENOL NA
1.2 U 0.88 U 0.96 U NA NA NA4-NITROANILINE NA
1.2 UJ 0.88 UJ 0.96 UJ NA NA NA4-NITROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NAACENAPHTHENE NA
0.48 U 0.35 U 0.38 U NA NA NAACENAPHTHYLENE NA
0.48 U 0.35 U 0.38 U NA NA NAANTHRACENE NA
0.48 U 0.35 U 0.38 U NA NA NABENZO(A)ANTHRACENE NA
0.48 U 0.35 U 0.38 U NA NA NABENZO(A)PYRENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.35 U 0.38 U NA NA NABENZO(B)FLUORANTHENE NA
0.48 U 0.35 U 0.38 U NA NA NABENZO(G,H,I)PERYLENE NA
0.48 U 0.35 U 0.38 U NA NA NABENZO(K)FLUORANTHENE NA
0.48 U 0.35 U 0.38 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.48 U 0.35 U 0.38 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.19 U 0.14 U 0.15 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NABUTYLBENZYLPHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NACARBAZOLE NA
0.48 U 0.35 U 0.38 U NA NA NACHRYSENE NA
0.48 UJ 0.35 UJ 0.38 UJ NA NA NADI-N-BUTYLPHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NADI-N-OCTYLPHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NADIBENZ(A,H)ANTHRACENE NA
0.48 U 0.35 U 0.38 U NA NA NADIBENZOFURAN NA
0.48 UJ 0.35 U 0.38 UJ NA NA NADIETHYLPHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NADIMETHYLPHTHALATE NA
0.48 U 0.35 U 0.38 U NA NA NAFLUORANTHENE NA
0.48 U 0.35 U 0.38 U NA NA NAFLUORENE NA
0.48 U 0.35 U 0.38 U NA NA NAHEXACHLOROBENZENE NA
0.48 U 0.35 U 0.38 U NA NA NAHEXACHLOROBUTADIENE NA
0.48 UJ 0.35 UJ 0.38 UJ NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.48 U 0.35 U 0.38 U NA NA NAHEXACHLOROETHANE NA
0.48 U 0.35 U 0.38 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.48 U 0.35 U 0.38 U NA NA NAISOPHORONE NA
0.48 U 0.35 U 0.38 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.48 U 0.35 U 0.38 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.48 U 0.35 U 0.38 U NA NA NANAPHTHALENE NA
0.48 U 0.35 U 0.38 U NA NA NANITROBENZENE NA
1.2 U 0.88 U 0.96 U NA NA NAPENTACHLOROPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NAPHENANTHRENE NA
0.081 J 0.35 U 0.046 J NA NA NAPHENOL NA
0.48 U 0.35 U 0.38 U NA NA NAPYRENE NA

0 U 0 U 0 U NA NA NATOTAL HMW PAHS NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0048 U 0.0035 U 0.0038 U NA NA NA4,4'-DDD NA
0.0048 U 0.0035 U 0.0038 U NA NA NA4,4'-DDE NA
0.0048 U 0.0035 U 0.0038 U NA NA NA4,4'-DDT NA
0.0025 U 0.0018 U 0.002 U NA NA NAALDRIN NA
0.0025 UJ 0.0018 UJ 0.002 UJ NA NA NAALPHA-BHC NA
0.0025 U 0.0018 U 0.002 U NA NA NAALPHA-CHLORDANE NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1016 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1221 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1232 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1242 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1248 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1254 NA
0.023 U 0.017 U 0.019 U NA NA NAAROCLOR-1260 NA
0.0025 U 0.0018 U 0.002 U NA NA NABETA-BHC NA
0.0025 UJ 0.0018 UJ 0.002 UJ NA NA NADELTA-BHC NA
0.0048 U 0.0035 U 0.0038 U NA NA NADIELDRIN NA
0.0025 U 0.0018 U 0.002 U NA NA NAENDOSULFAN I NA
0.0048 U 0.0035 U 0.0038 U NA NA NAENDOSULFAN II NA
0.0048 U 0.0035 U 0.0038 U NA NA NAENDOSULFAN SULFATE NA
0.0048 U 0.0035 U 0.0038 U NA NA NAENDRIN NA
0.0048 U 0.0035 U 0.0038 U NA NA NAENDRIN ALDEHYDE NA
0.0048 U 0.0035 U 0.0038 U NA NA NAENDRIN KETONE NA
0.0025 UJ 0.0018 UJ 0.002 UJ NA NA NAGAMMA-BHC (LINDANE) NA
0.0025 U 0.0018 U 0.002 U NA NA NAGAMMA-CHLORDANE NA
0.00044 U 0.00032 U 0.00035 U NA NA NAHEPTACHLOR NA
0.00044 U 0.00032 U 0.00035 U NA NA NAHEPTACHLOR EPOXIDE NA
0.025 U 0.018 U 0.02 U NA NA NAMETHOXYCHLOR NA

0 U 0 U 0 U NA NA NATOTAL BHC NA
0 U 0 U 0 U NA NA NATOTAL CHLORDANES NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0 U 0 U 0 U NA NA NATOTAL DDTS NA
0 U 0 U 0 U NA NA NATOTAL ENDRINS NA

0.12 U 0.09 U 0.098 U NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

15 U 11 U 12 U NA NA NADIESEL RANGE ORGANICS 370 Y
10 JZ 11 U 12 U NA NA NAMOTOR OIL RANGE ORGANICS 1,300 M

Gasoline Range (purgeables)
0.73 U 0.53 U 0.58 U NA NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
1.5 U 1.1 U 1.2 U NA NA NA1,3,5-TRINITROBENZENE 0.068 U
1.5 U 1.1 U 1.2 U NA NA NA1,3-DINITROBENZENE 0.059 U
1.5 U 1.1 U 1.2 U NA NA NA2,4,6-TRINITROTOLUENE 0.062 U
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.074 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.091 U

1.5 U 1.1 U 1.2 U NA NA NA2-AMINO-4,6-DINITROTOLUENE 0.08 U
NA NA NA NA NA NA2-NITROTOLUENE 0.088 U

1.5 U 1.1 U 1.2 U NA NA NA2/4-NITROTOLUENE NA
1.5 U 1.1 U 1.2 U NA NA NA3-NITROTOLUENE 0.076 U
1.5 U 1.1 U 1.2 U NA NA NA4-AMINO-2,6-DINITROTOLUENE 0.073 U
NA NA NA NA NA NA4-NITROTOLUENE 0.13 U

1.5 U 1.1 U 1.2 U NA NA NAHMX 0.055 U
NA NA NA NA NA NANITROBENZENE 0.069 U
NA NA NA NA NA NANITROGLYCERINE 0.99 U
NA NA NA NA NA NAPETN 1.1 U

2.9 U 2.1 U 2.3 U NA NA NAPICRIC ACID 0.072 UJ
1.5 U 1.1 U 1.2 U NA NA NARDX 0.11 U
1.5 U 1.1 U 1.2 U NA NA NATETRYL 0.14 U

Percent Moisture (%MST)
31.8 5.4 13.7 NA NA NAPERCENT MOISTURE 9
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A215GB001

12.00 - 13.00

A215GB001

09/29/1997

13.00 - 14.00

A215GB001

05/22/1998

5.00 - 5.50

A215GB002

05/22/1998

4.50 - 5.00

A215GB003

05/26/1998

7.00 - 7.50

A215GB004

09/29/1997

Sample ID 136A215GP003 136A215GP004 136A215GP005 136A215GP009 136A215GP011 136A215GP013

08/11/2003

0.00 - 0.50

A215GB015

A215GP024

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

pH (PH)
7.65 8.86 8.39 NA NA NAPH NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

2.00 - 2.50

A215GB015

0.00 - 0.50

A215GB016

08/11/2003

2.00 - 2.50

A215GB016

08/11/2003

2.50 - 3.00

A215GB017

08/11/2003

5.00 - 5.50

A215GB017

05/18/1998

0.00 - 0.50

A215SS001

08/11/2003

Sample ID A215GP025 A215GP026 A215GP027 A215GP029 A215GP030 136A215SS001

05/18/1998

0.00 - 0.50

A215SS002

136A215SS002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r,r r,

Metals (mg/kg)
18,700 J 13,400 J 25,800 J NA NA 7,830ALUMINUM NA
0.35 J 0.454 J 0.3 J NA NA 14.7 JANTIMONY 29.7
4.04 4.13 7.69 NA NA 0.23 UARSENIC NA
277 85 288 NA NA 94.8BARIUM NA

0.47 J 0.27 J 0.62 J NA NA 0.043 UBERYLLIUM NA
0.24 UJ 0.22 U 0.49 U NA NA 10 UCADMIUM 10 U
5,400 J 6,580 J 55,400 J NA NA 17,000CALCIUM 24,100

53.7 146 65.9 NA NA 2,010CHROMIUM 2,620
16 11.9 18.3 NA NA 32.6COBALT 10 U

24.1 J 26.2 J 30.9 J NA NA 262 JCOPPER 349
32,800 J 34,000 J 49,100 J NA NA 66,300IRON 104,000
6.59 J 12.1 J 7.48 J NA NA 44.5 JLEAD 159
10,600 11,200 12,500 NA NA 51,800MAGNESIUM NA
343 J 431 J 5,850 J NA NA 1,150 JMANGANESE 1,550
0.02 0.05 0.03 NA NA 0.1 JMERCURY NA
0.2 0.49 0.34 NA NA 6.3 JMOLYBDENUM NA

58.8 J 62 J 63.3 J NA NA 832NICKEL 694
1,390 1,320 2,670 NA NA 4,150 JPOTASSIUM 4,950
0.2 J 0.2 J 0.2 J NA NA 0.47 USELENIUM NA

0.084 UJ 0.114 UJ 0.109 UJ NA NA 10 USILVER 10 U
1,060 981 1,180 NA NA 504 JSODIUM NA
0.13 0.093 0.171 NA NA 0.32 UTHALLIUM NA
NA NA NA NA NA 14.5TIN 17.6
NA NA NA NA NA 2,470TITANIUM 2,010

63.7 J 83.1 J 80.5 J NA NA 58.3VANADIUM 82.1
70.3 J 68.9 J 85.8 J NA NA 192ZINC 438

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.012 U 0.013 U NA1,2,4-TRICHLOROBENZENE NA
NA NA NA 0.016 U 0.016 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA NA NA 0.019 U 0.02 U NA2,4,5-TRICHLOROPHENOL NA
NA NA NA 0.016 U 0.017 U NA2,4,6-TRICHLOROPHENOL NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

2.00 - 2.50

A215GB015

0.00 - 0.50

A215GB016

08/11/2003

2.00 - 2.50

A215GB016

08/11/2003

2.50 - 3.00

A215GB017

08/11/2003

5.00 - 5.50

A215GB017

05/18/1998

0.00 - 0.50

A215SS001

08/11/2003

Sample ID A215GP025 A215GP026 A215GP027 A215GP029 A215GP030 136A215SS001

05/18/1998

0.00 - 0.50

A215SS002

136A215SS002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r,r r,

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.018 U 0.019 U NA2,4-DICHLOROPHENOL NA
NA NA NA 0.017 U 0.018 U NA2,4-DIMETHYLPHENOL NA
NA NA NA 0.13 U 0.13 U NA2,4-DINITROPHENOL NA
NA NA NA 0.017 U 0.017 U NA2,4-DINITROTOLUENE NA
NA NA NA 0.017 U 0.018 U NA2,6-DINITROTOLUENE NA
NA NA NA 0.011 U 0.012 U NA2-CHLORONAPHTHALENE NA
NA NA NA 0.011 U 0.012 U NA2-CHLOROPHENOL NA
NA NA NA 0.012 U 0.013 U NA2-METHYLNAPHTHALENE NA
NA NA NA 0.019 U 0.019 U NA2-METHYLPHENOL NA
NA NA NA 0.019 U 0.02 U NA2-NITROANILINE NA
NA NA NA 0.016 U 0.016 U NA2-NITROPHENOL NA
NA NA NA 0.03 U 0.031 U NA3,3'-DICHLOROBENZIDINE NA
NA NA NA 0.19 U 0.2 U NA3-NITROANILINE NA
NA NA NA 0.16 U 0.17 U NA4,6-DINITRO-2-METHYLPHENOL NA
NA NA NA 0.014 U 0.014 U NA4-BROMOPHENYL-PHENYLETHER NA
NA NA NA 0.019 U 0.019 U NA4-CHLORO-3-METHYLPHENOL NA
NA NA NA 0.016 U 0.017 U NA4-CHLOROANILINE NA
NA NA NA 0.018 U 0.019 U NA4-CHLOROPHENYL-PHENYLETHER NA
NA NA NA 0.019 U 0.02 U NA4-METHYLPHENOL NA
NA NA NA 0.2 U 0.21 U NA4-NITROANILINE NA
NA NA NA 0.16 U 0.17 U NA4-NITROPHENOL NA
NA NA NA 0.015 U 0.016 U NAACENAPHTHENE NA
NA NA NA 0.014 U 0.015 U NAACENAPHTHYLENE NA
NA NA NA 0.016 U 0.016 U NAANTHRACENE NA
NA NA NA 0.014 U 0.014 U NABENZO(A)ANTHRACENE NA
NA NA NA 0.022 U 0.023 U NABENZO(A)PYRENE NA
NA NA NA 0.019 U 0.02 U NABENZO(B)FLUORANTHENE NA
NA NA NA 0.022 U 0.023 U NABENZO(G,H,I)PERYLENE NA
NA NA NA 0.022 U 0.022 U NABENZO(K)FLUORANTHENE NA
NA NA NA 0.16 U 0.16 U NABENZOIC ACID NA
NA NA NA 0.012 U 0.013 U NABIS(2-CHLOROETHOXY)METHANE NA
NA NA NA 0.013 U 0.014 U NABIS(2-CHLOROETHYL)ETHER NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

2.00 - 2.50

A215GB015

0.00 - 0.50

A215GB016

08/11/2003

2.00 - 2.50

A215GB016

08/11/2003

2.50 - 3.00

A215GB017

08/11/2003

5.00 - 5.50

A215GB017

05/18/1998

0.00 - 0.50

A215SS001

08/11/2003

Sample ID A215GP025 A215GP026 A215GP027 A215GP029 A215GP030 136A215SS001

05/18/1998

0.00 - 0.50

A215SS002

136A215SS002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r,r r,

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.021 U 0.022 U NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA NA NA 0.018 U 0.019 U NABUTYLBENZYLPHTHALATE NA
NA NA NA 0.013 U 0.013 U NACARBAZOLE NA
NA NA NA 0.013 U 0.014 U NACHRYSENE NA
NA NA NA 0.014 U 0.014 U NADI-N-BUTYLPHTHALATE NA
NA NA NA 0.027 U 0.028 U NADI-N-OCTYLPHTHALATE NA
NA NA NA 0.03 U 0.032 U NADIBENZ(A,H)ANTHRACENE NA
NA NA NA 0.013 U 0.014 U NADIBENZOFURAN NA
NA NA NA 0.016 U 0.016 U NADIETHYLPHTHALATE NA
NA NA NA 0.018 U 0.019 U NADIMETHYLPHTHALATE NA
NA NA NA 0.013 U 0.014 U NAFLUORANTHENE NA
NA NA NA 0.015 U 0.015 U NAFLUORENE NA
NA NA NA 0.016 U 0.017 U NAHEXACHLOROBENZENE NA
NA NA NA 0.016 U 0.016 U NAHEXACHLOROBUTADIENE NA
NA NA NA 0.014 U 0.015 U NAHEXACHLOROCYCLOPENTADIENE NA
NA NA NA 0.024 U 0.025 U NAHEXACHLOROETHANE NA
NA NA NA 0.043 U 0.045 U NAINDENO(1,2,3-CD)PYRENE NA
NA NA NA 0.016 U 0.016 U NAISOPHORONE NA
NA NA NA 0.021 U 0.022 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NA NA NA 0.02 U 0.021 U NAN-NITROSODIPHENYLAMINE (1) NA
NA NA NA 0.016 U 0.017 U NANAPHTHALENE NA
NA NA NA 0.029 U 0.03 U NANITROBENZENE NA
NA NA NA 0.14 U 0.15 U NAPENTACHLOROPHENOL NA
NA NA NA 0.011 U 0.012 U NAPHENANTHRENE NA
NA NA NA 0.022 U 0.023 U NAPHENOL NA
NA NA NA 0.016 U 0.016 U NAPYRENE NA
NA NA NA 0 U 0 U NATOTAL HMW PAHS NA
NA NA NA 0 U 0 U NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8.6 U 890 Y 8.7 U NA NA 11 UDIESEL RANGE ORGANICS 1 U
5.8 J 2,100 M 6.1 J NA NA 88 YMOTOR OIL RANGE ORGANICS 180 Y
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

2.00 - 2.50

A215GB015

0.00 - 0.50

A215GB016

08/11/2003

2.00 - 2.50

A215GB016

08/11/2003

2.50 - 3.00

A215GB017

08/11/2003

5.00 - 5.50

A215GB017

05/18/1998

0.00 - 0.50

A215SS001

08/11/2003

Sample ID A215GP025 A215GP026 A215GP027 A215GP029 A215GP030 136A215SS001

05/18/1998

0.00 - 0.50

A215SS002

136A215SS002

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r,r r,

Explosives (mg/kg)
0.074 UJ 0.066 U 0.075 U NA NA NA1,3,5-TRINITROBENZENE NA
0.065 UJ 0.057 U 0.065 U NA NA NA1,3-DINITROBENZENE NA
0.068 UJ 0.061 U 0.069 U NA NA NA2,4,6-TRINITROTOLUENE NA
0.082 UJ 0.072 U 0.082 U NA NA NA2,4-DINITROTOLUENE NA
0.1 UJ 0.089 U 0.11 U NA NA NA2,6-DINITROTOLUENE NA

0.088 UJ 0.078 U 0.088 U NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.097 UJ 0.086 U 0.098 U NA NA NA2-NITROTOLUENE NA
0.084 UJ 0.075 U 0.085 U NA NA NA3-NITROTOLUENE NA
0.08 UJ 0.071 U 0.081 U NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.14 UJ 0.12 U 0.14 U NA NA NA4-NITROTOLUENE NA
0.061 UJ 0.054 U 0.062 U NA NA NAHMX NA
0.076 UJ 0.067 U 0.076 U NA NA NANITROBENZENE NA

1.1 U 0.97 U 1.1 U NA NA NANITROGLYCERINE NA
1.2 U 0.99 U 1.2 U NA NA NAPETN NA

0.079 UJ 0.07 UJ 0.08 UJ NA NA NAPICRIC ACID NA
0.12 UJ 0.11 U 0.12 U NA NA NARDX NA
0.15 UJ 0.13 U 0.15 U NA NA NATETRYL NA

Percent Moisture (%MST)
17.4 6.9 18.1 7.8 11.6 6.3PERCENT MOISTURE 1

pH (PH)
NA NA NA NA NA 7.4PH NA
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Sample Depth

05/18/1998

Sample Location ID

Sample Date

0.00 - 0.50

A215SS003

0.00 - 0.50

A215SS004

09/29/1998

0.00 - 0.50

A215SS005

09/29/1998

0.00 - 0.50

A215SS006

02/01/1999

0.00 - 0.50

A215SS007

02/01/1999

0.00 - 0.50

A215SS008

09/29/1998

Sample ID 136A215SS003 136A215SS004 136A215SS005 136A215SS006 136A215SS007 136A215SS008

02/01/1999

0.00 - 0.50

A215SS009

136A215SS009

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Metals (mg/kg)
12.3 20.2 10.6 10 U 10 U 10 UANTIMONY 10 U
3.3 J 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

17,300 18,700 29,900 21,800 16,100 6,140CALCIUM 16,200
1,420 905 936 1,160 1,260 47.5CHROMIUM 411
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
169 204 114 89 113 13.7 UCOPPER 90.2

72,200 62,200 59,500 62,000 57,100 26,400IRON 48,000
80.9 81.6 56.7 49.1 60.2 38.6LEAD 66.9
1,180 980 1,260 1,010 989 386MANGANESE 773
390 295 212 359 344 51.1NICKEL 130

12,700 13,600 11,900 12,400 13,900 25,000POTASSIUM 16,600
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
9.9 J 12.5 9.4 J 8.6 J 13.8 19.4TIN 10.8
3,390 4,080 4,410 3,910 3,410 1,960TITANIUM 4,060
128 114 147 136 101 51.4VANADIUM 106
380 311 216 151 248 112ZINC 219

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U NA NA NA NA NADIESEL RANGE ORGANICS NA
240 Y NA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
2 NA NA 5.4 NA 22.5PERCENT MOISTURE NA

 
Page 49 of 111



Sample Depth

03/25/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W01

4.00 - 4.50

A215W01

03/25/1999

6.00 - 6.50

A215W01

03/25/1999

8.00 - 8.50

A215W01

03/25/1999

10.00 - 10.50

A215W01

03/25/1999

12.00 - 12.50

A215W01

03/25/1999

Sample ID 136A215WB001 136A215WB002 136A215WB003 136A215WB004 136A215WB005 136A215WB006

03/25/1999

14.00 - 14.50

A215W01

136A215WB007

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,1,1-TRICHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,1,2,2-TETRACHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,1,2-TRICHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,1-DICHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,1-DICHLOROETHENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,2-DICHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,2-DICHLOROETHENE (TOTAL) 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U1,2-DICHLOROPROPANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U2-BUTANONE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 U2-HEXANONE 0.034 U
0.012 UJ 0.012 UJ 0.014 U 0.016 U 0.016 U 0.017 U4-METHYL-2-PENTANONE 0.034 U
0.012 UJ 0.012 UJ 0.053 UJ 0.037 UJ 0.02 UJ 0.049 UJACETONE 0.047 UJ
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UBENZENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UBROMODICHLOROMETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UBROMOFORM 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UBROMOMETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCARBON DISULFIDE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCARBON TETRACHLORIDE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCHLOROBENZENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCHLOROETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCHLOROFORM 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCHLOROMETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UCIS-1,3-DICHLOROPROPENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UDIBROMOCHLOROMETHANE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UETHYLBENZENE 0.034 U
0.012 UJ 0.012 U 0.014 UJ 0.016 UJ 0.016 UJ 0.017 UJMETHYLENE CHLORIDE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 USTYRENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UTETRACHLOROETHENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UTOLUENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UTRANS-1,3-DICHLOROPROPENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UTRICHLOROETHENE 0.034 U
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UVINYL CHLORIDE 0.034 U
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Sample Depth

03/25/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W01

4.00 - 4.50

A215W01

03/25/1999

6.00 - 6.50

A215W01

03/25/1999

8.00 - 8.50

A215W01

03/25/1999

10.00 - 10.50

A215W01

03/25/1999

12.00 - 12.50

A215W01

03/25/1999

Sample ID 136A215WB001 136A215WB002 136A215WB003 136A215WB004 136A215WB005 136A215WB006

03/25/1999

14.00 - 14.50

A215W01

136A215WB007

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.014 U 0.016 U 0.016 U 0.017 UXYLENE (TOTAL) 0.034 U

Percent Moisture (%MST)
14.3 15.4 28.1 36 38.4 40.1PERCENT MOISTURE 70.4
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W02

4.00 - 4.50

A215W02

03/29/1999

6.00 - 6.50

A215W02

03/29/1999

8.00 - 8.50

A215W02

03/29/1999

10.00 - 10.50

A215W02

03/29/1999

12.00 - 12.50

A215W02

03/29/1999

Sample ID 136A215WB010 136A215WB011 136A215WB012 136A215WB013 136A215WB014 136A215WB015

03/29/1999

14.00 - 14.50

A215W02

136A215WB016

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,2-DICHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U2-BUTANONE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 UJ 0.012 UJ2-HEXANONE 0.012 UJ
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.14 UJ 0.016 UJ 0.016 UJ 0.012 UJ 0.013 UJ 0.012 UJACETONE 0.012 UJ
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UBENZENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UBROMOFORM 0.012 U
0.14 UJ 0.016 UJ 0.016 UJ 0.012 UJ 0.013 U 0.012 UBROMOMETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCARBON DISULFIDE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCHLOROBENZENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCHLOROETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCHLOROFORM 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 UJ 0.012 UJCHLOROMETHANE 0.012 UJ
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UETHYLBENZENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 UJ 0.013 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 USTYRENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UTETRACHLOROETHENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UTOLUENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UTRICHLOROETHENE 0.012 U
0.14 U 0.016 U 0.016 U 0.012 U 0.013 UJ 0.012 UJVINYL CHLORIDE 0.012 UJ
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W02

4.00 - 4.50

A215W02

03/29/1999

6.00 - 6.50

A215W02

03/29/1999

8.00 - 8.50

A215W02

03/29/1999

10.00 - 10.50

A215W02

03/29/1999

12.00 - 12.50

A215W02

03/29/1999

Sample ID 136A215WB010 136A215WB011 136A215WB012 136A215WB013 136A215WB014 136A215WB015

03/29/1999

14.00 - 14.50

A215W02

136A215WB016

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.14 U 0.016 U 0.016 U 0.012 U 0.013 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.54 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.22 U 0.26 U NA NA NA NA1,2-DICHLOROBENZENE NA
0.22 U 0.26 U NA NA NA NA1,3-DICHLOROBENZENE NA
0.22 U 0.26 U NA NA NA NA1,4-DICHLOROBENZENE NA
0.46 U 0.54 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U 1.4 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.46 U 0.54 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.46 U 0.54 U NA NA NA NA2,4-DICHLOROPHENOL NA
0.46 U 0.54 U NA NA NA NA2,4-DIMETHYLPHENOL NA
1.2 U 1.4 U NA NA NA NA2,4-DINITROPHENOL NA
0.46 U 0.54 U NA NA NA NA2,4-DINITROTOLUENE NA
0.46 U 0.54 U NA NA NA NA2,6-DINITROTOLUENE NA
0.46 U 0.54 U NA NA NA NA2-CHLORONAPHTHALENE NA
0.46 U 0.54 U NA NA NA NA2-CHLOROPHENOL NA
0.22 J 0.54 U NA NA NA NA2-METHYLNAPHTHALENE NA
0.46 U 0.54 U NA NA NA NA2-METHYLPHENOL NA
1.2 U 1.4 U NA NA NA NA2-NITROANILINE NA
0.46 U 0.54 U NA NA NA NA2-NITROPHENOL NA
0.46 UJ 0.54 UJ NA NA NA NA3,3'-DICHLOROBENZIDINE NA
1.2 U 1.4 U NA NA NA NA3-NITROANILINE NA
1.2 U 1.4 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.46 U 0.54 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.46 U 0.54 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.46 U 0.54 U NA NA NA NA4-CHLOROANILINE NA
0.46 U 0.54 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.46 U 0.54 U NA NA NA NA4-METHYLPHENOL NA
1.2 U 1.4 U NA NA NA NA4-NITROANILINE NA
1.2 U 1.4 U NA NA NA NA4-NITROPHENOL NA
0.46 U 0.54 U NA NA NA NAACENAPHTHENE NA

 
Page 53 of 111



Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W02

4.00 - 4.50

A215W02

03/29/1999

6.00 - 6.50

A215W02

03/29/1999

8.00 - 8.50

A215W02

03/29/1999

10.00 - 10.50

A215W02

03/29/1999

12.00 - 12.50

A215W02

03/29/1999

Sample ID 136A215WB010 136A215WB011 136A215WB012 136A215WB013 136A215WB014 136A215WB015

03/29/1999

14.00 - 14.50

A215W02

136A215WB016

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.54 U NA NA NA NAACENAPHTHYLENE NA
0.46 U 0.54 U NA NA NA NAANTHRACENE NA
0.46 U 0.54 U NA NA NA NABENZO(A)ANTHRACENE NA
0.46 U 0.54 U NA NA NA NABENZO(A)PYRENE NA
0.46 U 0.54 U NA NA NA NABENZO(B)FLUORANTHENE NA
0.46 U 0.54 U NA NA NA NABENZO(G,H,I)PERYLENE NA
0.46 U 0.54 U NA NA NA NABENZO(K)FLUORANTHENE NA
0.46 U 0.54 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.46 U 0.54 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.18 U 0.21 U NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.46 U 0.54 U NA NA NA NABUTYLBENZYLPHTHALATE NA
0.46 U 0.54 U NA NA NA NACARBAZOLE NA
0.46 U 0.54 U NA NA NA NACHRYSENE NA
0.46 UJ 0.54 U NA NA NA NADI-N-BUTYLPHTHALATE NA
0.46 U 0.54 U NA NA NA NADI-N-OCTYLPHTHALATE NA
0.46 U 0.54 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.46 U 0.54 U NA NA NA NADIBENZOFURAN NA
0.46 U 0.54 U NA NA NA NADIETHYLPHTHALATE NA
0.46 U 0.54 U NA NA NA NADIMETHYLPHTHALATE NA
0.46 U 0.54 U NA NA NA NAFLUORANTHENE NA
0.46 U 0.54 U NA NA NA NAFLUORENE NA
0.46 U 0.54 U NA NA NA NAHEXACHLOROBENZENE NA
0.46 UJ 0.54 UJ NA NA NA NAHEXACHLOROBUTADIENE NA
0.46 UJ 0.54 UJ NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.46 U 0.54 U NA NA NA NAHEXACHLOROETHANE NA
0.46 U 0.54 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.46 U 0.54 U NA NA NA NAISOPHORONE NA
0.46 U 0.54 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.46 U 0.54 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.097 J 0.54 U NA NA NA NANAPHTHALENE NA
0.46 U 0.54 U NA NA NA NANITROBENZENE NA
1.2 U 1.4 U NA NA NA NAPENTACHLOROPHENOL NA
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.00 - 2.50

A215W02

4.00 - 4.50

A215W02

03/29/1999

6.00 - 6.50

A215W02

03/29/1999

8.00 - 8.50

A215W02

03/29/1999

10.00 - 10.50

A215W02

03/29/1999

12.00 - 12.50

A215W02

03/29/1999

Sample ID 136A215WB010 136A215WB011 136A215WB012 136A215WB013 136A215WB014 136A215WB015

03/29/1999

14.00 - 14.50

A215W02

136A215WB016

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.54 U NA NA NA NAPHENANTHRENE NA
0.46 U 0.54 U NA NA NA NAPHENOL NA
0.46 U 0.54 U NA NA NA NAPYRENE NA

0 U 0 U NA NA NA NATOTAL HMW PAHS NA
0.317 0 U NA NA NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

14 U 16 U NA NA NA NADIESEL RANGE ORGANICS NA
57 16 U NA NA NA NAJET FUEL NA

14 U 16 U NA NA NA NAMOTOR OIL RANGE ORGANICS NA
Gasoline Range (purgeables)

1 Y 0.82 U NA NA NA NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
28 38.7 37.4 19.9 22.5 14.7PERCENT MOISTURE 18.6

pH (PH)
NA 8.56 NA NA NA NAPH NA

Total Organic Carbon (mg/kg)
NA NA 4,840 NA NA NATOC NA
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Sample Depth

08/08/2003

Sample Location ID

Sample Date

0.50 - 1.00

A220GB004

2.00 - 2.50

A220GB004

08/08/2003

4.00 - 4.50

A220GB004

08/08/2003

0.50 - 1.00

A220GB005

08/06/2003

3.00 - 3.50

A220GB007

08/06/2003

6.00 - 6.50

A220GB007

08/08/2003

Sample ID A220GP010 A220GP011 A220GP012 A220GP013 A220GP017 A220GP018

08/06/2003

6.00 - 6.50

A220GB008

A220GP019

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.00092 U NA NA 0.00082 U NA NABENZENE NA
0.00066 U NA NA 0.00059 U NA NAETHYLBENZENE NA
0.00097 U NA NA 0.00087 U NA NATOLUENE NA
0.0008 U NA NA 0.00071 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.013 U NA NA 0.012 U NA NA1,2,4-TRICHLOROBENZENE NA
0.017 U NA NA 0.015 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
0.02 U NA NA 0.018 U NA NA2,4,5-TRICHLOROPHENOL NA
0.017 U NA NA 0.015 U NA NA2,4,6-TRICHLOROPHENOL NA
0.019 U NA NA 0.017 U NA NA2,4-DICHLOROPHENOL NA
0.018 U NA NA 0.016 U NA NA2,4-DIMETHYLPHENOL NA
0.13 U NA NA 0.12 U NA NA2,4-DINITROPHENOL NA
0.018 U NA NA 0.016 U NA NA2,4-DINITROTOLUENE NA
0.019 U NA NA 0.017 U NA NA2,6-DINITROTOLUENE NA
0.012 U NA NA 0.011 U NA NA2-CHLORONAPHTHALENE NA
0.012 U NA NA 0.011 U NA NA2-CHLOROPHENOL NA

0.16 NA NA 0.012 U NA NA2-METHYLNAPHTHALENE NA
0.02 U NA NA 0.018 U NA NA2-METHYLPHENOL NA
0.02 U NA NA 0.018 U NA NA2-NITROANILINE NA
0.017 U NA NA 0.015 U NA NA2-NITROPHENOL NA
0.032 UJ NA NA 0.028 UJ NA NA3,3'-DICHLOROBENZIDINE NA
0.21 U NA NA 0.19 U NA NA3-NITROANILINE NA
0.17 U NA NA 0.15 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.015 U NA NA 0.013 U NA NA4-BROMOPHENYL-PHENYLETHER NA
0.02 U NA NA 0.018 U NA NA4-CHLORO-3-METHYLPHENOL NA
0.017 U NA NA 0.015 U NA NA4-CHLOROANILINE NA
0.019 U NA NA 0.017 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.02 U NA NA 0.018 U NA NA4-METHYLPHENOL NA
0.21 U NA NA 0.19 U NA NA4-NITROANILINE NA
0.17 U NA NA 0.16 U NA NA4-NITROPHENOL NA
0.018 NA NA 0.014 U NA NAACENAPHTHENE NA
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Sample Depth

08/08/2003

Sample Location ID

Sample Date

0.50 - 1.00

A220GB004

2.00 - 2.50

A220GB004

08/08/2003

4.00 - 4.50

A220GB004

08/08/2003

0.50 - 1.00

A220GB005

08/06/2003

3.00 - 3.50

A220GB007

08/06/2003

6.00 - 6.50

A220GB007

08/08/2003

Sample ID A220GP010 A220GP011 A220GP012 A220GP013 A220GP017 A220GP018

08/06/2003

6.00 - 6.50

A220GB008

A220GP019

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.015 U NA NA 0.014 U NA NAACENAPHTHYLENE NA
0.017 NA NA 0.015 U NA NAANTHRACENE NA
0.12 J NA NA 0.013 U NA NABENZO(A)ANTHRACENE NA
0.09 J NA NA 0.021 UJ NA NABENZO(A)PYRENE NA
0.089 J NA NA 0.024 NA NABENZO(B)FLUORANTHENE NA
0.077 J NA NA 0.021 R NA NABENZO(G,H,I)PERYLENE NA
0.054 J NA NA 0.026 NA NABENZO(K)FLUORANTHENE NA
0.17 U NA NA 0.15 U NA NABENZOIC ACID NA
0.013 U NA NA 0.012 U NA NABIS(2-CHLOROETHOXY)METHANE NA
0.014 U NA NA 0.013 U NA NABIS(2-CHLOROETHYL)ETHER NA
0.022 UJ NA NA 0.02 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.019 UJ NA NA 0.017 U NA NABUTYLBENZYLPHTHALATE NA
0.013 U NA NA 0.012 U NA NACARBAZOLE NA

0.27 NA NA 0.025 NA NACHRYSENE NA
0.014 U NA NA 0.013 U NA NADI-N-BUTYLPHTHALATE NA
0.028 UJ NA NA 0.025 U NA NADI-N-OCTYLPHTHALATE NA
0.032 UJ NA NA 0.029 U NA NADIBENZ(A,H)ANTHRACENE NA
0.014 U NA NA 0.013 U NA NADIBENZOFURAN NA
0.017 U NA NA 0.015 U NA NADIETHYLPHTHALATE NA
0.019 U NA NA 0.017 U NA NADIMETHYLPHTHALATE NA
0.081 NA NA 0.015 NA NAFLUORANTHENE NA
0.065 NA NA 0.014 U NA NAFLUORENE NA

0.017 U NA NA 0.016 U NA NAHEXACHLOROBENZENE NA
0.017 U NA NA 0.015 U NA NAHEXACHLOROBUTADIENE NA
0.015 U NA NA 0.013 U NA NAHEXACHLOROCYCLOPENTADIENE NA
0.025 U NA NA 0.023 U NA NAHEXACHLOROETHANE NA
0.049 J NA NA 0.041 UJ NA NAINDENO(1,2,3-CD)PYRENE NA
0.017 U NA NA 0.015 U NA NAISOPHORONE NA
0.023 U NA NA 0.02 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.047 NA NA 0.019 U NA NAN-NITROSODIPHENYLAMINE (1) NA
0.038 NA NA 0.015 U NA NANAPHTHALENE NA

0.031 U NA NA 0.027 U NA NANITROBENZENE NA
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Sample Depth

08/08/2003

Sample Location ID

Sample Date

0.50 - 1.00

A220GB004

2.00 - 2.50

A220GB004

08/08/2003

4.00 - 4.50

A220GB004

08/08/2003

0.50 - 1.00

A220GB005

08/06/2003

3.00 - 3.50

A220GB007

08/06/2003

6.00 - 6.50

A220GB007

08/08/2003

Sample ID A220GP010 A220GP011 A220GP012 A220GP013 A220GP017 A220GP018

08/06/2003

6.00 - 6.50

A220GB008

A220GP019

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.15 U NA NA 0.13 U NA NAPENTACHLOROPHENOL NA
0.18 NA NA 0.011 U NA NAPHENANTHRENE NA

0.023 U NA NA 0.021 U NA NAPHENOL NA
0.24 NA NA 0.021 NA NAPYRENE NA
1.07 NA NA 0.111 NA NATOTAL HMW PAHS NA
0.478 NA NA 0 U NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

650 H 7.7 U 7.9 U 19 H 8.4 U 11 UDIESEL RANGE ORGANICS 20 Z
5,300 M 5 U 21 MJ 120 M 38 M 14 MJMOTOR OIL RANGE ORGANICS 83 M

Gasoline Range (purgeables)
1.2 U 1.1 U 1.1 U NA NA NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
13.4 7 10 2.8 15.1 34.3PERCENT MOISTURE 40.7
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

8.00 - 8.50

A220GB008

3.00 - 3.50

A220GB009

08/06/2003

5.00 - 5.50

A220GB009

08/06/2003

7.00 - 7.50

A220GB009

08/06/2003

9.00 - 9.50

A220GB009

09/22/1997

3.00 - 4.00

A222GB001

08/06/2003

Sample ID A220GP020 A220GP021 A220GP022 A220GP023 A220GP024 136A222GP002

09/22/1997

6.00 - 7.00

A222GB001

136A222GP003

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA 7,580ALUMINUM NA
NA NA NA NA NA 0.5 JANTIMONY NA
NA NA NA NA NA 6.4ARSENIC NA
NA NA NA NA NA 133BARIUM NA
NA NA NA NA NA 0.033 UBERYLLIUM NA
NA NA NA NA NA 0.052 UCADMIUM NA
NA NA NA NA NA 8,210CALCIUM NA
NA NA NA NA NA 16.5CHROMIUM NA
NA NA NA NA NA 7.2 JCOBALT NA
NA NA NA NA NA 12.6COPPER NA
NA NA NA NA NA 18,500IRON NA
NA NA NA NA NA 6.9LEAD 5.7
NA NA NA NA NA 4,240MAGNESIUM NA
NA NA NA NA NA 166MANGANESE NA
NA NA NA NA NA 0.034 UMERCURY NA
NA NA NA NA NA 0.13 UJMOLYBDENUM NA
NA NA NA NA NA 12.4NICKEL NA
NA NA NA NA NA 1,210 JPOTASSIUM NA
NA NA NA NA NA 0.56 USELENIUM NA
NA NA NA NA NA 0.16 USILVER NA
NA NA NA NA NA 603 JSODIUM NA
NA NA NA NA NA 0.33 UTHALLIUM NA
NA NA NA NA NA 35.9VANADIUM NA
NA NA NA NA NA 62.2ZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.00091 U 0.0011 U NA NA NABENZENE NA
NA 0.00066 U 0.00074 U NA NA NAETHYLBENZENE NA
NA 0.00097 U 0.0011 U NA NA NATOLUENE NA
NA 0.0008 U 0.0009 U NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA 0.013 U 0.015 U NA NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

8.00 - 8.50

A220GB008

3.00 - 3.50

A220GB009

08/06/2003

5.00 - 5.50

A220GB009

08/06/2003

7.00 - 7.50

A220GB009

08/06/2003

9.00 - 9.50

A220GB009

09/22/1997

3.00 - 4.00

A222GB001

08/06/2003

Sample ID A220GP020 A220GP021 A220GP022 A220GP023 A220GP024 136A222GP002

09/22/1997

6.00 - 7.00

A222GB001

136A222GP003

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.017 U 0.019 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 0.02 U 0.023 U NA NA NA2,4,5-TRICHLOROPHENOL NA
NA 0.017 U 0.019 U NA NA NA2,4,6-TRICHLOROPHENOL NA
NA 0.019 U 0.022 U NA NA NA2,4-DICHLOROPHENOL NA
NA 0.018 U 0.02 U NA NA NA2,4-DIMETHYLPHENOL NA
NA 0.13 U 0.15 U NA NA NA2,4-DINITROPHENOL NA
NA 0.018 U 0.02 U NA NA NA2,4-DINITROTOLUENE NA
NA 0.018 U 0.021 U NA NA NA2,6-DINITROTOLUENE NA
NA 0.012 U 0.013 U NA NA NA2-CHLORONAPHTHALENE NA
NA 0.012 U 0.013 U NA NA NA2-CHLOROPHENOL NA
NA 0.065 0.015 U NA NA NA2-METHYLNAPHTHALENE NA
NA 0.02 U 0.022 U NA NA NA2-METHYLPHENOL NA
NA 0.02 U 0.022 U NA NA NA2-NITROANILINE NA
NA 0.016 U 0.019 U NA NA NA2-NITROPHENOL NA
NA 0.031 UJ 0.036 UJ NA NA NA3,3'-DICHLOROBENZIDINE NA
NA 0.21 U 0.23 U NA NA NA3-NITROANILINE NA
NA 0.17 U 0.19 U NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.015 U 0.016 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.02 U 0.022 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA 0.017 U 0.019 U NA NA NA4-CHLOROANILINE NA
NA 0.019 U 0.021 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.02 U 0.022 U NA NA NA4-METHYLPHENOL NA
NA 0.21 U 0.24 U NA NA NA4-NITROANILINE NA
NA 0.17 U 0.19 U NA NA NA4-NITROPHENOL NA
NA 0.016 U 0.018 U NA NA NAACENAPHTHENE NA
NA 0.015 U 0.017 U NA NA NAACENAPHTHYLENE NA
NA 0.016 U 0.019 U NA NA NAANTHRACENE NA
NA 0.015 U 0.016 U NA NA NABENZO(A)ANTHRACENE NA
NA 0.023 UJ 0.026 UJ NA NA NABENZO(A)PYRENE NA
NA 0.02 U 0.023 U NA NA NABENZO(B)FLUORANTHENE NA
NA 0.024 R 0.027 R NA NA NABENZO(G,H,I)PERYLENE NA
NA 0.023 U 0.026 U NA NA NABENZO(K)FLUORANTHENE NA

 
Page 60 of 111



Sample Depth

08/06/2003

Sample Location ID

Sample Date

8.00 - 8.50

A220GB008

3.00 - 3.50

A220GB009

08/06/2003

5.00 - 5.50

A220GB009

08/06/2003

7.00 - 7.50

A220GB009

08/06/2003

9.00 - 9.50

A220GB009

09/22/1997

3.00 - 4.00

A222GB001

08/06/2003

Sample ID A220GP020 A220GP021 A220GP022 A220GP023 A220GP024 136A222GP002

09/22/1997

6.00 - 7.00

A222GB001

136A222GP003

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.16 U 0.19 U NA NA NABENZOIC ACID NA
NA 0.013 U 0.015 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.014 U 0.016 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA 0.022 U 0.025 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.019 U 0.022 U NA NA NABUTYLBENZYLPHTHALATE NA
NA 0.013 U 0.015 U NA NA NACARBAZOLE NA
NA 0.018 0.039 NA NA NACHRYSENE NA
NA 0.014 U 0.016 U NA NA NADI-N-BUTYLPHTHALATE NA
NA 0.028 U 0.032 U NA NA NADI-N-OCTYLPHTHALATE NA
NA 0.032 U 0.036 U NA NA NADIBENZ(A,H)ANTHRACENE NA
NA 0.014 U 0.016 U NA NA NADIBENZOFURAN NA
NA 0.017 U 0.019 U NA NA NADIETHYLPHTHALATE NA
NA 0.019 U 0.022 U NA NA NADIMETHYLPHTHALATE NA
NA 0.016 0.015 U NA NA NAFLUORANTHENE NA
NA 0.015 U 0.017 U NA NA NAFLUORENE NA
NA 0.017 U 0.02 U NA NA NAHEXACHLOROBENZENE NA
NA 0.017 U 0.019 U NA NA NAHEXACHLOROBUTADIENE NA
NA 0.015 U 0.017 U NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.025 U 0.029 U NA NA NAHEXACHLOROETHANE NA
NA 0.045 UJ 0.051 UJ NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA 0.017 U 0.019 U NA NA NAISOPHORONE NA
NA 0.022 U 0.025 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.021 U 0.024 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.031 0.019 U NA NA NANAPHTHALENE NA
NA 0.03 U 0.034 U NA NA NANITROBENZENE NA
NA 0.15 U 0.17 U NA NA NAPENTACHLOROPHENOL NA
NA 0.012 U 0.013 U NA NA NAPHENANTHRENE NA
NA 0.023 U 0.026 U NA NA NAPHENOL NA
NA 0.018 0.055 NA NA NAPYRENE NA
NA 0.052 0.094 NA NA NATOTAL HMW PAHS NA
NA 0.096 0 U NA NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

20 U 790 D 1,200 D 1,800 D 1,200 D NADIESEL RANGE ORGANICS NA
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

8.00 - 8.50

A220GB008

3.00 - 3.50

A220GB009

08/06/2003

5.00 - 5.50

A220GB009

08/06/2003

7.00 - 7.50

A220GB009

08/06/2003

9.00 - 9.50

A220GB009

09/22/1997

3.00 - 4.00

A222GB001

08/06/2003

Sample ID A220GP020 A220GP021 A220GP022 A220GP023 A220GP024 136A222GP002

09/22/1997

6.00 - 7.00

A222GB001

136A222GP003

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

170 Z 430 M 650 M 350 M 220 M NAMOTOR OIL RANGE ORGANICS NA
Gasoline Range (purgeables)

NA 3.1 UJ 4.3 UJ 10 H 34 H NAGASOLINE RANGE ORGANICS NA

Organotins (mg/kg)
NA NA NA NA NA 0.0059 UDIBUTYLTIN NA
NA NA NA NA NA 0.0059 UMONOBUTYLTIN NA
NA NA NA NA NA 0.0059 UTETRABUTYLTIN NA
NA NA NA NA NA 0 UTOTAL ORGANOTINS NA
NA NA NA NA NA 0.0059 UTRIBUTYLTIN NA

Percent Moisture (%MST)
64.1 12.9 22.9 26.2 35 14.6PERCENT MOISTURE 11.6
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Sample Depth

09/22/1997

Sample Location ID

Sample Date

8.00 - 9.00

A222GB001

12.00 - 13.00

A222GB001

09/22/1997

7.00 - 8.00

A222GB002

09/22/1997

10.00 - 11.00

A222GB002

09/22/1997

6.00 - 7.00

A222GB003

09/22/1997

8.00 - 9.00

A222GB003

09/22/1997

Sample ID 136A222GP004 136A222GP005 136A222GP006 136A222GP007 136A222GP010 136A222GP011

09/22/1997

12.00 - 13.00

A222GB003

136A222GP012

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
163 9.9 7.7 4.3 6.1 401LEAD 7.1

Percent Moisture (%MST)
47.8 23.2 46 64.7 22.8 39PERCENT MOISTURE 48.4
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Sample Depth

09/22/1997

Sample Location ID

Sample Date

6.00 - 7.00

A222GB004

8.00 - 9.00

A222GB004

09/22/1997

12.00 - 13.00

A222GB004

09/24/1997

0.00 - 0.50

A222SS001

09/24/1997

0.00 - 0.50

A222SS002

05/14/1998

0.00 - 0.50

A222SS003

09/22/1997

Sample ID 136A222GP015 136A222GP016 136A222GP017 136A222CS001 136A222CS002 136A222SS003

05/14/1998

0.00 - 0.50

A222SS004

136A222SS004

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c r, r, c

Metals (mg/kg)
NA NA NA 7,180 7,760 NAALUMINUM NA
NA NA NA 5.6 J 18 J 8.6 JANTIMONY 15.3
NA NA NA 7.8 1.3 J NAARSENIC NA
NA NA NA 116 104 NABARIUM NA
NA NA NA 0.031 U 0.035 U NABERYLLIUM NA
NA NA NA 0.23 UJ 0.057 UJ 10 UCADMIUM 3.2 J
NA NA NA 6,690 13,600 14,800CALCIUM 17,900
NA NA NA 383 1,400 1,530CHROMIUM 1,640
NA NA NA 14 30.7 10 UCOBALT 10 U
NA NA NA 77.1 J 184 J 116COPPER 110
NA NA NA 27,000 44,100 56,600IRON 56,500
8.1 24 14.3 50.7 84.6 76.7LEAD 111
NA NA NA 16,500 47,400 NAMAGNESIUM NA
NA NA NA 411 796 998MANGANESE 996
NA NA NA 0.032 U 0.036 U NAMERCURY NA
NA NA NA 0.51 UJ 1.1 UJ NAMOLYBDENUM NA
NA NA NA 285 1,210 432NICKEL 436
NA NA NA 1,820 J 1,130 J 13,700POTASSIUM 11,600
NA NA NA 0.53 U 0.59 U NASELENIUM NA
NA NA NA 0.15 U 0.21 UJ 10 USILVER 10 U
NA NA NA 7,740 7,140 NASODIUM NA
NA NA NA 0.31 U 0.92 UJ NATHALLIUM NA
NA NA NA NA NA 10.2TIN 8.8 J
NA NA NA NA NA 2,710TITANIUM 2,590
NA NA NA 35.3 31.9 67.2VANADIUM 75.3
NA NA NA 179 831 332ZINC 728

Explosives (mg/kg)
NA NA NA 2.2 U 2.5 U NAPICRIC ACID NA

Organotins (mg/kg)
NA NA NA 0.0055 U 0.0062 U NADIBUTYLTIN NA
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Sample Depth

09/22/1997

Sample Location ID

Sample Date

6.00 - 7.00

A222GB004

8.00 - 9.00

A222GB004

09/22/1997

12.00 - 13.00

A222GB004

09/24/1997

0.00 - 0.50

A222SS001

09/24/1997

0.00 - 0.50

A222SS002

05/14/1998

0.00 - 0.50

A222SS003

09/22/1997

Sample ID 136A222GP015 136A222GP016 136A222GP017 136A222CS001 136A222CS002 136A222SS003

05/14/1998

0.00 - 0.50

A222SS004

136A222SS004

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c r, r, c

Organotins (mg/kg)
NA NA NA 0.0055 U 0.0062 U NAMONOBUTYLTIN NA
NA NA NA 0.0055 U 0.0062 U NATETRABUTYLTIN NA
NA NA NA 0 U 0 U NATOTAL ORGANOTINS NA
NA NA NA 0.0055 U 0.0062 U NATRIBUTYLTIN NA

Percent Moisture (%MST)
18.9 20.9 54.2 8.8 19.2 NAPERCENT MOISTURE NA

pH (PH)
NA NA NA 7.55 8.43 NAPH NA
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Sample Depth

05/14/1998

Sample Location ID

Sample Date

0.00 - 0.50

A222SS005

0.00 - 0.50

A222SS006

05/14/1998

0.00 - 0.50

A222SS007

05/14/1998

0.00 - 0.50

A222SS008

09/29/1998

0.00 - 0.50

A222SS009

09/29/1998

0.00 - 0.50

A222SS010

05/14/1998

Sample ID 136A222SS005 136A222SS006 136A222SS007 136A222SS008 136A222SS009 136A222SS010

09/29/1998

0.00 - 0.50

A222SS011

136A222SS011

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, c c c cr, c

Metals (mg/kg)
6.3 J 10 U 13.8 6.2 J 6 J 6.9 JANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

12,800 14,000 13,100 12,200 25,700 15,500CALCIUM 12,100
566 2,470 109 113 104 78.5CHROMIUM 306
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
79.7 181 50.6 24.2 55.5 32.5COPPER 53.6

40,200 69,300 32,500 34,500 34,900 32,300IRON 32,200
64.4 253 104 18.2 64.9 30LEAD 41.9
645 1,240 372 415 722 380MANGANESE 559
629 642 34.3 40.5 49.7 37.3NICKEL 92.9

18,700 11,000 20,400 21,200 18,000 18,300POTASSIUM 18,600
10 U 10 U 3.8 J 10 U 10 U 10 USILVER 10 U
16.5 10 U 14.6 12.8 10.8 11.8TIN 11.1
3,310 2,040 4,100 3,930 3,750 3,560TITANIUM 3,120
86.3 54.9 105 109 104 108VANADIUM 82.1
252 364 362 105 184 103ZINC 172

Percent Moisture (%MST)
11.6 NA NA NA NA 16.4PERCENT MOISTURE NA

pH (PH)
7.75 NA NA NA NA NAPH NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

5.00 - 5.50

A223GB001

7.00 - 7.50

A223GB001

08/11/2003

9.00 - 9.50

A223GB001

08/11/2003

7.00 - 7.50

A223GB002

08/11/2003

9.00 - 9.50

A223GB002

08/11/2003

11.00 - 11.50

A223GB002

08/11/2003

Sample ID A223GP001 A223GP002 A223GP003 A223GP004 A223GP005 A223GP006

08/11/2003

7.00 - 7.50

A223GB003

A223GP007

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.00097 U NA NABENZENE NA
NA NA NA 0.0007 U NA NAETHYLBENZENE NA
NA NA NA 0.0011 U NA NATOLUENE NA
NA NA NA 0.00085 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.014 UJ NA NA1,2,4-TRICHLOROBENZENE NA
NA NA NA 0.018 UJ NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA NA NA 0.021 U NA NA2,4,5-TRICHLOROPHENOL NA
NA NA NA 0.018 U NA NA2,4,6-TRICHLOROPHENOL NA
NA NA NA 0.02 U NA NA2,4-DICHLOROPHENOL NA
NA NA NA 0.019 U NA NA2,4-DIMETHYLPHENOL NA
NA NA NA 0.14 U NA NA2,4-DINITROPHENOL NA
NA NA NA 0.019 UJ NA NA2,4-DINITROTOLUENE NA
NA NA NA 0.02 UJ NA NA2,6-DINITROTOLUENE NA
NA NA NA 0.013 UJ NA NA2-CHLORONAPHTHALENE NA
NA NA NA 0.013 U NA NA2-CHLOROPHENOL NA
NA NA NA 0.014 UJ NA NA2-METHYLNAPHTHALENE NA
NA NA NA 0.021 U NA NA2-METHYLPHENOL NA
NA NA NA 0.021 UJ NA NA2-NITROANILINE NA
NA NA NA 0.017 U NA NA2-NITROPHENOL NA
NA NA NA 0.033 UJ NA NA3,3'-DICHLOROBENZIDINE NA
NA NA NA 0.22 UJ NA NA3-NITROANILINE NA
NA NA NA 0.18 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA NA NA 0.015 UJ NA NA4-BROMOPHENYL-PHENYLETHER NA
NA NA NA 0.021 U NA NA4-CHLORO-3-METHYLPHENOL NA
NA NA NA 0.018 UJ NA NA4-CHLOROANILINE NA
NA NA NA 0.02 UJ NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA NA NA 0.021 U NA NA4-METHYLPHENOL NA
NA NA NA 0.22 UJ NA NA4-NITROANILINE NA
NA NA NA 0.18 U NA NA4-NITROPHENOL NA
NA NA NA 0.017 UJ NA NAACENAPHTHENE NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

5.00 - 5.50

A223GB001

7.00 - 7.50

A223GB001

08/11/2003

9.00 - 9.50

A223GB001

08/11/2003

7.00 - 7.50

A223GB002

08/11/2003

9.00 - 9.50

A223GB002

08/11/2003

11.00 - 11.50

A223GB002

08/11/2003

Sample ID A223GP001 A223GP002 A223GP003 A223GP004 A223GP005 A223GP006

08/11/2003

7.00 - 7.50

A223GB003

A223GP007

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.016 UJ NA NAACENAPHTHYLENE NA
NA NA NA 0.017 UJ NA NAANTHRACENE NA
NA NA NA 0.015 UJ NA NABENZO(A)ANTHRACENE NA
NA NA NA 0.025 UJ NA NABENZO(A)PYRENE NA
NA NA NA 0.021 UJ NA NABENZO(B)FLUORANTHENE NA
NA NA NA 0.025 UJ NA NABENZO(G,H,I)PERYLENE NA
NA NA NA 0.024 UJ NA NABENZO(K)FLUORANTHENE NA
NA NA NA 0.17 U NA NABENZOIC ACID NA
NA NA NA 0.014 UJ NA NABIS(2-CHLOROETHOXY)METHANE NA
NA NA NA 0.015 UJ NA NABIS(2-CHLOROETHYL)ETHER NA
NA NA NA 0.023 UJ NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA NA NA 0.02 UJ NA NABUTYLBENZYLPHTHALATE NA
NA NA NA 0.014 UJ NA NACARBAZOLE NA
NA NA NA 0.015 UJ NA NACHRYSENE NA
NA NA NA 0.015 UJ NA NADI-N-BUTYLPHTHALATE NA
NA NA NA 0.03 UJ NA NADI-N-OCTYLPHTHALATE NA
NA NA NA 0.034 UJ NA NADIBENZ(A,H)ANTHRACENE NA
NA NA NA 0.015 UJ NA NADIBENZOFURAN NA
NA NA NA 0.018 UJ NA NADIETHYLPHTHALATE NA
NA NA NA 0.02 UJ NA NADIMETHYLPHTHALATE NA
NA NA NA 0.015 UJ NA NAFLUORANTHENE NA
NA NA NA 0.016 UJ NA NAFLUORENE NA
NA NA NA 0.018 UJ NA NAHEXACHLOROBENZENE NA
NA NA NA 0.018 UJ NA NAHEXACHLOROBUTADIENE NA
NA NA NA 0.016 UJ NA NAHEXACHLOROCYCLOPENTADIENE NA
NA NA NA 0.027 UJ NA NAHEXACHLOROETHANE NA
NA NA NA 0.048 UJ NA NAINDENO(1,2,3-CD)PYRENE NA
NA NA NA 0.018 UJ NA NAISOPHORONE NA
NA NA NA 0.024 UJ NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA NA NA 0.022 UJ NA NAN-NITROSODIPHENYLAMINE (1) NA
NA NA NA 0.018 UJ NA NANAPHTHALENE NA
NA NA NA 0.032 UJ NA NANITROBENZENE NA
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

5.00 - 5.50

A223GB001

7.00 - 7.50

A223GB001

08/11/2003

9.00 - 9.50

A223GB001

08/11/2003

7.00 - 7.50

A223GB002

08/11/2003

9.00 - 9.50

A223GB002

08/11/2003

11.00 - 11.50

A223GB002

08/11/2003

Sample ID A223GP001 A223GP002 A223GP003 A223GP004 A223GP005 A223GP006

08/11/2003

7.00 - 7.50

A223GB003

A223GP007

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.16 U NA NAPENTACHLOROPHENOL NA
NA NA NA 0.013 UJ NA NAPHENANTHRENE NA
NA NA NA 0.024 U NA NAPHENOL NA
NA NA NA 0.018 UJ NA NAPYRENE NA
NA NA NA 0 U NA NATOTAL HMW PAHS NA
NA NA NA 0 U NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8.6 U 8.6 U 170 Y 8.7 U 270 Y 33 JDIESEL RANGE ORGANICS 28 U
7.1 J 5.9 J 680 M 17 MJ 530 M 140 MMOTOR OIL RANGE ORGANICS 95 MJ

Percent Moisture (%MST)
17.1 17.4 49.1 17.9 17.4 47.2PERCENT MOISTURE 48.1
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

9.00 - 9.50

A223GB003

11.00 - 11.50

A223GB003

08/11/2003

7.00 - 7.50

A223GB004

08/11/2003

9.00 - 9.50

A223GB004

08/11/2003

11.00 - 11.50

A223GB004

08/11/2003

1.00 - 1.50

A223GB005

08/11/2003

Sample ID A223GP008 A223GP009 A223GP010 A223GP011 A223GP012 A223GP013

08/11/2003

3.00 - 3.50

A223GB005

A223GP014

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

31 J 33 J 63 Y 8.1 U 26 U 8 UDIESEL RANGE ORGANICS 7.9 U
120 M 120 M 220 M 21 MJ 35 J 5.2 UMOTOR OIL RANGE ORGANICS 5.2 U

Percent Moisture (%MST)
47.2 46.5 46 12.2 43.8 10.8PERCENT MOISTURE 10
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Sample Depth

08/11/2003

Sample Location ID

Sample Date

6.00 - 6.50

A223GB005

7.50 - 8.00

IR04GB005(J12)

11/10/1993

5.75 - 6.00

IR04GB007(K13)

11/10/1993

2.00 - 2.50

IR04GB008(K14)

11/10/1993

5.00 - 5.25

IR04GB009(K12)

11/10/1993

7.50 - 7.75

IR04GB010(J13)

11/10/1993

Sample ID A223GP015 144IR04GP001 144IR04GP011 144IR04GP002 144IR04GP003 144IR04GP012

11/10/1993

3.75 - 4.00

IR04GB011(K16)

144IR04GP017

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 10 U 10 U 10 U 3.6 J 4.9 JANTIMONY 10 U
NA 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
NA 26,100 J 5,930 J 46,000 J 11,800 J 6,390 JCALCIUM 7,160 J
NA 115 J 180 J 125 J 41.6 J 136 JCHROMIUM 163 J
NA 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
NA 88.6 71.3 44.4 16.7 78.8COPPER 59.6
NA 51,400 52,400 37,900 24,900 56,500IRON 54,100
NA 401 28.8 9.1 J 13 66.4LEAD 17
NA 593 740 755 328 832MANGANESE 708
NA 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
NA 70.1 124 46.6 15.4 114NICKEL 93.1
NA 17,200 J 13,300 J 14,600 J 18,400 J 14,900 JPOTASSIUM 13,400 J
NA 10 U 10 U 10 U 10 U 10 USILVER 10 U
NA 15.6 7.9 J 10.2 6.9 J 12.6TIN 10.3
NA 4,210 5,380 4,050 3,080 5,250TITANIUM 5,590
NA 136 J 201 J 127 J 93.2 J 191 JVANADIUM 204 J
NA 350 115 69.7 41.8 165ZINC 117

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8.5 U NA NA NA NA NADIESEL RANGE ORGANICS NA
9.4 J NA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
15.6 NA NA NA NA NAPERCENT MOISTURE NA
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Sample Depth

11/11/1993

Sample Location ID

Sample Date

4.50 - 4.75

IR04GB012(I14)

1.75 - 2.00

IR04GB013(I12)

11/11/1993

2.75 - 3.00

IR04GB014(H12)

11/11/1993

3.75 - 4.00

IR04GB015(J14)

11/12/1993

4.75 - 5.00

IR04GB015(J14)

11/12/1993

5.25 - 5.50

IR04GB015(J14)

11/11/1993

Sample ID 144IR04GP019 144IR04GP005 144IR04GP014 144IR04GP013 144IR04GP033 144IR04GP034

11/11/1993

5.00 - 5.25

IR04GB016(G13)

144IR04GP016

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 3.2 J 6.1 J 10 U 10 U 3.3 JANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

13,900 J 7,230 J 6,850 J 31,700 J 11,000 J 7,060 JCALCIUM 6,110 J
92.9 J 76.8 J 62.9 J 121 J 83.2 J 158 JCHROMIUM 168 J
10 UJ 26.2 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
50.3 36.8 38.1 53 25.8 66COPPER 77.2

57,100 27,100 61,600 41,900 33,700 52,400IRON 52,500
21.3 38 23.6 8.9 J 9.8 J 27.8LEAD 30.1
679 355 276 793 358 687MANGANESE 389
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
44.3 43.8 51.3 69.2 49.4 120NICKEL 115

16,000 J 18,300 J 16,300 J 15,700 J 18,000 J 13,500 JPOTASSIUM 13,300 J
10 U 10 U 10 U 3.1 J 10 U 10 USILVER 10 U
12.3 9.8 J 12.9 9 J 9.8 J 4.8 JTIN 6.8 J
4,340 4,090 3,970 3,810 3,550 4,950TITANIUM 4,940
128 J 74.5 J 123 J 118 J 110 J 180 JVANADIUM 184 J
115 97 116 87.7 71.5 132ZINC 115
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Sample Depth

11/11/1993

Sample Location ID

Sample Date

7.25 - 7.50

IR04GB017(I13)

3.50 - 3.75

IR04GB018(H13)

11/12/1993

6.25 - 6.50

IR04GB020(H14)

11/12/1993

6.50 - 7.00

IR04GB022(G14)

11/12/1993

0.50 - 0.75

IR04GB023(F14)

11/12/1993

3.50 - 3.75

IR04GB023(F14)

11/12/1993

Sample ID 144IR04GP015 144IR04GP021 144IR04GP023 144IR04GP024 144IR04GP029 144IR04GP025

11/12/1993

2.25 - 2.50

IR04GB025(G15)

144IR04GP027

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 10 U 10 U 3.2 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

7,330 J 7,720 J 6,770 J 9,650 J 6,690 J 6,930 JCALCIUM 8,570 J
184 J 133 J 166 J 103 J 183 J 184 JCHROMIUM 90.2 J
53.4 J 10 UJ 10 UJ 22 UJ 48 UJ 39.5 UJCOBALT 10 UJ
78.2 52.7 78.5 47.9 53.9 56.2COPPER 56.8

54,900 46,800 50,200 36,700 50,600 52,700IRON 34,600
27.2 32.3 51.2 35.4 14.4 7.9 JLEAD 84.5
1,020 312 402 721 448 401MANGANESE 424
10 U 10 U 10 U 10 U 10 U 4.5 JMOLYBDENUM 10 U
117 89.6 119 47.9 94 74.1NICKEL 48.2

13,700 J 14,400 J 14,300 J 14,100 J 13,500 J 13,100 JPOTASSIUM 15,700 J
10 U 10 U 3.2 J 10 U 10 U 10 USILVER 10 U
9.8 J 14 11.7 11.5 6.7 J 8.1 JTIN 53.3
4,860 5,030 4,910 3,690 4,780 4,410TITANIUM 3,920
154 J 170 J 167 J 97.2 J 168 J 138 JVANADIUM 140 J
126 115 175 94.6 105 93.5ZINC 110
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Sample Depth

11/12/1993

Sample Location ID

Sample Date

1.25 - 1.75

IR04GB025(G15)

5.50 - 5.75

IR04GB026(H15)

11/12/1993

0.75 - 1.00

IR04GB028(E14)

11/12/1993

2.75 - 3.00

IR04GB028(E14)

04/29/1994

3.50 - 3.75

IR04GB032(J15)

04/29/1994

3.75 - 4.00

IR04GB033(I15)

11/12/1993

Sample ID 144IR04GP032 144IR04GP028 144IR04GP030 144IR04GP031 144IR04GP365 144IR04GP366

04/29/1994

5.00 - 5.25

IR04GB033(I15)

144IR04GP367

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 4.7 J 10 U 3.4 J 10 UANTIMONY 10 U
3.4 J 10 U 5.6 J 10 U 10 U 10 UCADMIUM 10 U

8,610 J 9,310 J 8,730 J 8,900 J 7,010 J 6,600 JCALCIUM 7,800 J
88 J 183 J 373 J 52 J 175 J 176 JCHROMIUM 158 J

10 UJ 31.4 UJ 10 UJ 25 UJ 10 UJ 10 UJCOBALT 10 UJ
41.5 68.6 50.8 24.1 63.7 59.5COPPER 57.3

34,100 46,500 37,300 24,700 51,300 48,700IRON 45,500
345 30.1 102 7 J 28.3 33LEAD 24.7
515 544 487 209 705 932MANGANESE 532
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
37.5 99.7 88.1 19.6 107 84.2NICKEL 90.6

16,900 J 13,900 J 16,200 J 17,900 J 14,100 J 13,200 JPOTASSIUM 13,100 J
10 U 3.2 J 10 U 2.6 J 10 U 10 USILVER 10 U
15.3 10.6 12.3 9.5 J 13.5 8.4 JTIN 13.4
3,960 4,760 3,090 3,050 5,000 4,740TITANIUM 4,690
109 J 154 J 79.9 J 69.4 J 193 J 173 JVANADIUM 168 J
105 117 232 53.8 189 126ZINC 97.8
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Sample Depth

12/06/1993

Sample Location ID

Sample Date

6.75 - 7.00

IR04GB035(M12)

5.00 - 5.50

IR04GB036(L12)

04/29/1994

2.10 - 2.40

IR04GB167(K15)

02/24/1994

1.75 - 2.00

IR04GB173(M22)

02/24/1994

4.25 - 4.50

IR04GB174(L22)

02/24/1994

3.00 - 3.25

IR04GB175(K22)

12/01/1993

Sample ID 144IR04GP135 144IR04GP129 144IR04GP364 144IR04GP252 144IR04GP253 144IR04GP254

02/24/1994

2.50 - 3.00

IR04GB176(J22)

144IR04GP255

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

9,250 J 8,780 J 11,600 J 12,600 J 8,990 J 9,310 JCALCIUM 7,560 J
188 J 180 J 105 J 98.2 J 120 J 164 JCHROMIUM 72.3 J
59.1 J 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
54.4 63.5 48.6 45.8 34.9 46.3COPPER 37.2

53,900 52,300 45,000 35,700 36,700 46,200IRON 36,100
14.2 40.4 17.8 42.1 14.9 17.6LEAD 19.2
459 569 404 254 523 597MANGANESE 452
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
116 104 50.7 50.1 52.2 81.5NICKEL 33.6

13,500 J 14,400 J 14,200 J 14,400 J 12,200 J 11,900 JPOTASSIUM 16,900 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
17.9 10.1 11.8 16.1 14.1 10.7TIN 10.6
5,010 5,220 4,400 4,030 3,850 4,400TITANIUM 4,050
179 J 185 J 160 J 111 J 112 J 143 JVANADIUM 116 J
118 134 92.8 103 56.4 84.1ZINC 76.1

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NABENZENE 0.07 U
NA NA NA NA NA NAETHYLBENZENE 0.07 U
NA NA NA NA NA NATOLUENE 0.07 U
NA NA NA NA NA NAXYLENE (TOTAL) 0.2 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NAAROCLOR-1260 0.1 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA NA NA NADIESEL 63 U
NA NA NA NA NA NAMOTOR OIL 63 U

Gasoline Range (purgeables)
NA NA NA NA NA NAGASOLINE RANGE ORGANICS 13 U
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Sample Depth

02/24/1994

Sample Location ID

Sample Date

3.50 - 3.75

IR04GB176(J22)

11.50 - 12.00

IR04GB182(D22)

03/08/1994

5.00 - 6.00

IR04GB183(C22)

02/23/1994

1.50 - 2.00

IR04GB185(M21)

02/23/1994

6.00 - 6.25

IR04GB185(M21)

02/22/1994

1.00 - 1.50

IR04GB186(L21)

03/08/1994

Sample ID 144IR04GP256 144IR04GP262 144IR04GP265 144IR04GP240 144IR04GP241 144IR04GP234

02/22/1994

4.00 - 4.25

IR04GB186(L21)

144IR04GP235

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 2.8 J 5.3 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 2.3 J 10 UCADMIUM 10 U

7,820 J 26,100 J 6,600 J 8,550 J 11,200 J 9,430 JCALCIUM 7,780 J
182 J 85.3 J 179 J 65.5 J 92.3 J 83.3 JCHROMIUM 185 J
10 UJ 21 UJ 27.6 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ

58 25.8 42.5 28.3 74.9 34.9COPPER 64
57,000 45,700 53,600 32,100 35,800 37,700IRON 55,900
21.7 13.9 8.4 J 14.1 182 14.6LEAD 54.8
1,560 496 364 367 747 620MANGANESE 552
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
107 58.7 81.2 34.8 65.7 45.3NICKEL 101

13,300 J 14,800 J 15,700 J 18,200 J 12,000 J 19,100 JPOTASSIUM 12,700 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
12.7 15.4 11.7 11.1 13.7 12.7TIN 14.1
4,870 3,630 4,370 4,380 3,810 3,850TITANIUM 4,690
197 J 114 J 173 J 114 J 114 J 113 JVANADIUM 169 J
96.2 76.3 128 86.4 279 102ZINC 137

Volatile Organic Compounds (mg/kg)
NA NA NA 0.06 U NA 0.06 UBENZENE NA
NA NA NA 0.06 U NA 0.06 UETHYLBENZENE NA
NA NA NA 0.06 U NA 0.06 UTOLUENE NA
NA NA NA 0.2 U NA 0.2 UXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
NA NA NA 0.09 U NA 0.09 UAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA 62 U NA 59 UDIESEL NA
NA NA NA 62 U NA 59 UMOTOR OIL NA

Gasoline Range (purgeables)
NA NA NA 12 U NA 12 UGASOLINE RANGE ORGANICS NA
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Sample Depth

02/22/1994

Sample Location ID

Sample Date

2.00 - 2.50

IR04GB187(K21)

3.75 - 4.00

IR04GB187(K21)

03/09/1994

3.00 - 3.50

IR04GB189(H21)

03/09/1994

3.50 - 4.00

IR04GB189(H21)

03/09/1994

4.50 - 5.00

IR04GB189(H21)

03/09/1994

6.50 - 7.00

IR04GB189(H21)

02/22/1994

Sample ID 144IR04GP230 144IR04GP231 144IR04GP267 144IR04GP268 144IR04GP269 144IR04GP273

01/27/1994

4.00 - 5.00

IR04GB190(G21)

144IR04GP210

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 3.6 J 3.7 J 10 U NAANTIMONY 3.5 J
10 U 10 U 10 U 2.3 J 10 U NACADMIUM 10 U

11,700 J 11,400 J 11,800 J 8,290 J 10,600 J NACALCIUM 7,210 J
47.4 J 149 J 93.5 J 191 J 161 J NACHROMIUM 165 J
10 UJ 16.3 UJ 10 UJ 10 UJ 10 UJ NACOBALT 15.9 UJ

25 40.6 27.8 73.1 40.3 NACOPPER 61.9
29,700 38,100 28,700 53,100 39,300 NAIRON 50,400
15.2 12.4 9.2 J 24.4 15.6 NALEAD 13.9
378 612 251 765 714 NAMANGANESE 425
10 U 10 U 10 U 10 U 10 U NAMOLYBDENUM 10 U
12.7 66.8 41.4 99.3 96.8 NANICKEL 102

19,300 J 11,700 J 14,700 J 13,000 J 12,200 J NAPOTASSIUM 12,700 J
10 U 10 U 10 U 10 U 10 U NASILVER 10 U
8.7 J 10.5 11.9 12.8 11.7 NATIN 11.1
3,710 4,380 3,550 4,530 4,180 NATITANIUM 4,630
96.5 J 122 J 105 J 167 J 143 J NAVANADIUM 190 J
77.5 74.5 56.6 101 81.2 NAZINC 113

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.015 U1,1,1-TRICHLOROETHANE NA
NA NA NA NA NA 0.015 U1,1,2,2-TETRACHLOROETHANE NA
NA NA NA NA NA 0.015 U1,1,2-TRICHLOROETHANE NA
NA NA NA NA NA 0.015 U1,1-DICHLOROETHANE NA
NA NA NA NA NA 0.015 U1,1-DICHLOROETHENE NA
NA NA NA NA NA 0.015 U1,2-DICHLOROETHANE NA
NA NA NA NA NA 0.015 U1,2-DICHLOROETHENE (TOTAL) NA
NA NA NA NA NA 0.015 U1,2-DICHLOROPROPANE NA
NA NA NA NA NA 0.015 U2-BUTANONE NA
NA NA NA NA NA 0.015 U2-HEXANONE NA
NA NA NA NA NA 0.015 U4-METHYL-2-PENTANONE NA
NA NA NA NA NA 0.045 UJACETONE NA

0.05 U NA 0.06 U NA 0.07 U 0.015 UBENZENE NA
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Sample Depth

02/22/1994

Sample Location ID

Sample Date

2.00 - 2.50

IR04GB187(K21)

3.75 - 4.00

IR04GB187(K21)

03/09/1994

3.00 - 3.50

IR04GB189(H21)

03/09/1994

3.50 - 4.00

IR04GB189(H21)

03/09/1994

4.50 - 5.00

IR04GB189(H21)

03/09/1994

6.50 - 7.00

IR04GB189(H21)

02/22/1994

Sample ID 144IR04GP230 144IR04GP231 144IR04GP267 144IR04GP268 144IR04GP269 144IR04GP273

01/27/1994

4.00 - 5.00

IR04GB190(G21)

144IR04GP210

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.015 UBROMODICHLOROMETHANE NA
NA NA NA NA NA 0.015 UBROMOFORM NA
NA NA NA NA NA 0.015 UBROMOMETHANE NA
NA NA NA NA NA 0.015 UCARBON DISULFIDE NA
NA NA NA NA NA 0.015 UCARBON TETRACHLORIDE NA
NA NA NA NA NA 0.015 UCHLOROBENZENE NA
NA NA NA NA NA 0.015 UCHLOROETHANE NA
NA NA NA NA NA 0.015 UCHLOROFORM NA
NA NA NA NA NA 0.015 UCHLOROMETHANE NA
NA NA NA NA NA 0.015 UCIS-1,3-DICHLOROPROPENE NA
NA NA NA NA NA 0.015 UDIBROMOCHLOROMETHANE NA

0.05 U NA 0.3 NA 0.2 0.015 UETHYLBENZENE NA
NA NA NA NA NA 0.015 UMETHYLENE CHLORIDE NA
NA NA NA NA NA 0.015 USTYRENE NA
NA NA NA NA NA 0.015 UTETRACHLOROETHENE NA

0.05 U NA 0.06 U NA 0.07 U 0.015 UTOLUENE NA
NA NA NA NA NA 0.015 UTRANS-1,3-DICHLOROPROPENE NA
NA NA NA NA NA 0.015 UTRICHLOROETHENE NA
NA NA NA NA NA 0.015 UVINYL CHLORIDE NA

0.2 U NA 0.2 NA 0.1 J 0.015 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.5 U1,2,4-TRICHLOROBENZENE NA
NA NA NA NA NA 0.5 U1,2-DICHLOROBENZENE NA
NA NA NA NA NA 0.5 U1,3-DICHLOROBENZENE NA
NA NA NA NA NA 0.5 U1,4-DICHLOROBENZENE NA
NA NA NA NA NA 0.5 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA NA NA NA NA 1.2 U2,4,5-TRICHLOROPHENOL NA
NA NA NA NA NA 0.5 U2,4,6-TRICHLOROPHENOL NA
NA NA NA NA NA 0.5 U2,4-DICHLOROPHENOL NA
NA NA NA NA NA 0.5 U2,4-DIMETHYLPHENOL NA
NA NA NA NA NA 1.2 U2,4-DINITROPHENOL NA
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Sample Depth

02/22/1994

Sample Location ID

Sample Date

2.00 - 2.50

IR04GB187(K21)

3.75 - 4.00

IR04GB187(K21)

03/09/1994

3.00 - 3.50

IR04GB189(H21)

03/09/1994

3.50 - 4.00

IR04GB189(H21)

03/09/1994

4.50 - 5.00

IR04GB189(H21)

03/09/1994

6.50 - 7.00

IR04GB189(H21)

02/22/1994

Sample ID 144IR04GP230 144IR04GP231 144IR04GP267 144IR04GP268 144IR04GP269 144IR04GP273

01/27/1994

4.00 - 5.00

IR04GB190(G21)

144IR04GP210

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.5 U2,4-DINITROTOLUENE NA
NA NA NA NA NA 0.5 U2,6-DINITROTOLUENE NA
NA NA NA NA NA 0.5 U2-CHLORONAPHTHALENE NA
NA NA NA NA NA 0.5 U2-CHLOROPHENOL NA
NA NA NA NA NA 0.5 U2-METHYLNAPHTHALENE NA
NA NA NA NA NA 0.5 U2-METHYLPHENOL NA
NA NA NA NA NA 1.2 U2-NITROANILINE NA
NA NA NA NA NA 0.5 U2-NITROPHENOL NA
NA NA NA NA NA 0.5 U3,3'-DICHLOROBENZIDINE NA
NA NA NA NA NA 1.2 U3-NITROANILINE NA
NA NA NA NA NA 1.2 U4,6-DINITRO-2-METHYLPHENOL NA
NA NA NA NA NA 0.5 U4-BROMOPHENYL-PHENYLETHER NA
NA NA NA NA NA 0.5 U4-CHLORO-3-METHYLPHENOL NA
NA NA NA NA NA 0.5 U4-CHLOROANILINE NA
NA NA NA NA NA 0.5 U4-CHLOROPHENYL-PHENYLETHER NA
NA NA NA NA NA 0.5 U4-METHYLPHENOL NA
NA NA NA NA NA 1.2 U4-NITROANILINE NA
NA NA NA NA NA 1.2 U4-NITROPHENOL NA
NA NA NA NA NA 0.5 UACENAPHTHENE NA
NA NA NA NA NA 0.5 UACENAPHTHYLENE NA
NA NA NA NA NA 0.5 UANTHRACENE NA
NA NA NA NA NA 0.5 UBENZO(A)ANTHRACENE NA
NA NA NA NA NA 0.5 UBENZO(A)PYRENE NA
NA NA NA NA NA 0.5 UBENZO(B)FLUORANTHENE NA
NA NA NA NA NA 0.5 UBENZO(G,H,I)PERYLENE NA
NA NA NA NA NA 0.5 UBENZO(K)FLUORANTHENE NA
NA NA NA NA NA 0.5 UBIS(2-CHLOROETHOXY)METHANE NA
NA NA NA NA NA 0.5 UBIS(2-CHLOROETHYL)ETHER NA
NA NA NA NA NA 0.5 UBIS(2-ETHYLHEXYL)PHTHALATE NA
NA NA NA NA NA 0.5 UBUTYLBENZYLPHTHALATE NA
NA NA NA NA NA 0.5 UCARBAZOLE NA
NA NA NA NA NA 0.5 UCHRYSENE NA
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Sample Depth

02/22/1994

Sample Location ID

Sample Date

2.00 - 2.50

IR04GB187(K21)

3.75 - 4.00

IR04GB187(K21)

03/09/1994

3.00 - 3.50

IR04GB189(H21)

03/09/1994

3.50 - 4.00

IR04GB189(H21)

03/09/1994

4.50 - 5.00

IR04GB189(H21)

03/09/1994

6.50 - 7.00

IR04GB189(H21)

02/22/1994

Sample ID 144IR04GP230 144IR04GP231 144IR04GP267 144IR04GP268 144IR04GP269 144IR04GP273

01/27/1994

4.00 - 5.00

IR04GB190(G21)

144IR04GP210

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.5 UDI-N-BUTYLPHTHALATE NA
NA NA NA NA NA 0.5 UDI-N-OCTYLPHTHALATE NA
NA NA NA NA NA 0.5 UDIBENZ(A,H)ANTHRACENE NA
NA NA NA NA NA 0.5 UDIBENZOFURAN NA
NA NA NA NA NA 0.5 UDIETHYLPHTHALATE NA
NA NA NA NA NA 0.5 UDIMETHYLPHTHALATE NA
NA NA NA NA NA 0.5 UFLUORANTHENE NA
NA NA NA NA NA 0.5 UFLUORENE NA
NA NA NA NA NA 0.5 UHEXACHLOROBENZENE NA
NA NA NA NA NA 0.5 UHEXACHLOROBUTADIENE NA
NA NA NA NA NA 0.5 UHEXACHLOROCYCLOPENTADIENE NA
NA NA NA NA NA 0.5 UHEXACHLOROETHANE NA
NA NA NA NA NA 0.5 UINDENO(1,2,3-CD)PYRENE NA
NA NA NA NA NA 0.5 UISOPHORONE NA
NA NA NA NA NA 0.5 UN-NITROSO-DI-N-PROPYLAMINE NA
NA NA NA NA NA 0.5 UN-NITROSODIPHENYLAMINE (1) NA
NA NA NA NA NA 0.5 UNAPHTHALENE NA
NA NA NA NA NA 0.5 UNITROBENZENE NA
NA NA NA NA NA 1.2 UPENTACHLOROPHENOL NA
NA NA NA NA NA 0.5 UPHENANTHRENE NA
NA NA NA NA NA 4.1PHENOL NA
NA NA NA NA NA 0.5 UPYRENE NA
NA NA NA NA NA 0 UTOTAL HMW PAHS NA
NA NA NA NA NA 0 UTOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.08 U NA 0.09 U NA 0.1 U NAAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

57 U NA 2,100 NA 2,300 NADIESEL NA
57 U NA 300 U NA 350 U NAMOTOR OIL NA

Gasoline Range (purgeables)
11 U NA 810 NA 480 NAGASOLINE RANGE ORGANICS NA

 
Page 80 of 111



Sample Depth

02/22/1994

Sample Location ID

Sample Date

2.00 - 2.50

IR04GB187(K21)

3.75 - 4.00

IR04GB187(K21)

03/09/1994

3.00 - 3.50

IR04GB189(H21)

03/09/1994

3.50 - 4.00

IR04GB189(H21)

03/09/1994

4.50 - 5.00

IR04GB189(H21)

03/09/1994

6.50 - 7.00

IR04GB189(H21)

02/22/1994

Sample ID 144IR04GP230 144IR04GP231 144IR04GP267 144IR04GP268 144IR04GP269 144IR04GP273

01/27/1994

4.00 - 5.00

IR04GB190(G21)

144IR04GP210

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Percent Moisture (%MST)
NA NA NA NA NA 33.9PERCENT MOISTURE NA
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Sample Depth

01/27/1994

Sample Location ID

Sample Date

6.00 - 6.50

IR04GB191(F21)

6.00 - 6.50

IR04GB192(E21)

01/27/1994

7.50 - 8.00

IR04GB193(D21)

01/27/1994

9.50 - 10.00

IR04GB193(D21)

01/27/1994

6.50 - 7.00

IR04GB194(C21)

01/27/1994

6.00 - 7.00

IR04GB195(B21)

01/27/1994

Sample ID 144IR04GP208 144IR04GP209 144IR04GP211 144IR04GP213 144IR04GP214 144IR04GP218

03/10/1994

6.50 - 6.75

IR04GB196(A21)

144IR04GP279

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 5.2 J 10 UANTIMONY 3.8 J
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 2.6 J

11,400 J 7,480 J 10,700 J 8,720 J 8,690 J 6,950 JCALCIUM 6,890 J
156 J 96.8 J 136 J 191 J 139 J 174 JCHROMIUM 182 J
10 UJ 10 UJ 10 UJ 10 UJ 28.7 UJ 10 UJCOBALT 10 UJ
40.5 55.4 35.2 48 128 89COPPER 111

42,600 46,000 38,500 43,200 54,300 52,100IRON 54,000
12.9 53.4 5.6 J 10.1 690 136LEAD 49.5
571 539 384 594 765 359MANGANESE 436
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
74.3 52.9 71.9 81.4 96.5 98.2NICKEL 122

11,000 J 13,100 J 16,900 J 12,600 J 11,800 J 13,200 JPOTASSIUM 13,900 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
8.6 J 16.3 14 8.5 J 26.4 13.6TIN 15.2
4,500 4,030 3,800 4,230 4,340 4,120TITANIUM 4,430
121 J 146 J 106 J 136 J 171 J 151 JVANADIUM 168 J
79.9 129 101 89.7 332 308ZINC 287

Volatile Organic Compounds (mg/kg)
NA NA 0.06 U 0.09 U NA NABENZENE NA
NA NA 0.06 U 0.09 U NA NAETHYLBENZENE NA
NA NA 0.06 U 0.09 U NA NATOLUENE NA
NA NA 0.2 U 0.3 U NA NAXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
NA NA 0.1 U 0.1 U NA NAAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 66 U 78 U NA NADIESEL NA
NA NA 66 U 78 U NA NAMOTOR OIL NA

Gasoline Range (purgeables)
NA NA 17 17 U NA NAGASOLINE RANGE ORGANICS NA
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Sample Depth

03/09/1994

Sample Location ID

Sample Date

7.00 - 7.50

IR04GB197(AA21)

1.50 - 2.00

IR04GB199(M20)

02/23/1994

5.50 - 5.75

IR04GB199(M20)

02/23/1994

1.50 - 2.00

IR04GB200(L20)

02/23/1994

5.00 - 5.50

IR04GB200(L20)

02/22/1994

1.75 - 2.25

IR04GB201(K20)

02/23/1994

Sample ID 144IR04GP271 144IR04GP242 144IR04GP244 144IR04GP238 144IR04GP239 144IR04GP228

02/22/1994

3.75 - 4.00

IR04GB201(K20)

144IR04GP229

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

6,580 J 26,700 J 18,200 J 14,500 J 8,420 J 26,600 JCALCIUM 8,350 J
176 J 113 J 127 J 80.7 J 165 J 64.6 JCHROMIUM 183 J
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
99.4 49.5 32.5 47.5 54.5 37.6COPPER 59.3

51,800 38,100 36,900 40,100 56,200 36,500IRON 56,900
65.4 17.6 39.9 24.4 17.1 17.4LEAD 17.2
513 491 591 350 1,110 1,210MANGANESE 1,440
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
101 55.9 47.8 43.9 89.4 33.9NICKEL 94

13,100 J 15,500 J 12,500 J 15,700 J 12,600 J 17,200 JPOTASSIUM 12,900 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
15.7 16.7 15.7 14.4 13.2 12.6TIN 12.9
4,250 4,170 4,190 4,440 4,880 3,830TITANIUM 4,580
155 J 108 J 111 J 120 J 165 J 100 JVANADIUM 176 J
255 83.7 85.3 93.7 123 69.8ZINC 95.7

Volatile Organic Compounds (mg/kg)
0.09 U 0.06 U NA 0.06 U NA 0.06 UBENZENE NA
0.09 U 0.06 U NA 0.1 NA 0.06 UETHYLBENZENE NA
0.09 U 0.06 U NA 0.06 U NA 0.06 UTOLUENE NA
0.3 U 0.2 U NA 0.2 NA 0.2 UXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
0.2 U 0.09 U NA 0.09 U NA 0.09 UAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1,700 J 56 U NA 5,300 J NA 60 UDIESEL NA
190 U 56 U NA 590 U NA 60 UMOTOR OIL NA

Gasoline Range (purgeables)
NA 11 U NA 720 NA 12 UGASOLINE RANGE ORGANICS NA
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Sample Depth

03/09/1994

Sample Location ID

Sample Date

7.00 - 7.50

IR04GB197(AA21)

1.50 - 2.00

IR04GB199(M20)

02/23/1994

5.50 - 5.75

IR04GB199(M20)

02/23/1994

1.50 - 2.00

IR04GB200(L20)

02/23/1994

5.00 - 5.50

IR04GB200(L20)

02/22/1994

1.75 - 2.25

IR04GB201(K20)

02/23/1994

Sample ID 144IR04GP271 144IR04GP242 144IR04GP244 144IR04GP238 144IR04GP239 144IR04GP228

02/22/1994

3.75 - 4.00

IR04GB201(K20)

144IR04GP229

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range (purgeables)

20 Y NA NA NA NA NAUNKNOWN GASOLINE RANGE NA
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Sample Depth

01/25/1994

Sample Location ID

Sample Date

5.00 - 5.50

IR04GB202(H20)

7.00 - 7.50

IR04GB203(E20)

01/27/1994

6.00 - 6.50

IR04GB204(D20)

03/10/1994

7.50 - 7.75

IR04GB204(D20)

03/09/1994

5.75 - 6.25

IR04GB205(C20)

01/28/1994

7.50 - 8.00

IR04GB206(B20)

01/26/1994

Sample ID 144IR04GP193 144IR04GP205 144IR04GP217 144IR04GP280 144IR04GP277 144IR04GP220

03/09/1994

6.25 - 7.00

IR04GB207(A20)

144IR04GP275

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 2.9 J 5 J 10 UANTIMONY 10 U
2.7 J 10 U 10 U 10 U 3.2 J 3 JCADMIUM 10 U

7,190 J 5,090 J 7,950 J 5,640 J 8,100 J 6,040 JCALCIUM 6,970 J
181 J 186 J 131 J 185 J 171 J 202 JCHROMIUM 192 J
10 UJ 10 UJ 32.2 UJ 10 UJ 10 UJ 10 UJCOBALT 15.1 UJ
67.9 73.5 52.6 57.6 107 97.3COPPER 94.6

49,500 50,800 44,000 44,800 43,500 53,000IRON 55,000
24.4 29.8 18.1 42.1 357 64.7LEAD 59.3
667 309 884 313 370 447MANGANESE 609
10 U 10 U 3.6 J 10 U 10 U 10 UMOLYBDENUM 10 U
104 115 84.7 104 120 138NICKEL 118

13,100 J 14,500 J 14,800 J 14,600 J 14,400 J 14,600 JPOTASSIUM 14,900 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
12.3 10.9 15.6 12.6 12.6 16.3TIN 16.2
4,740 5,010 3,720 4,840 4,220 4,400TITANIUM 4,390
186 J 181 J 127 J 196 J 150 J 172 JVANADIUM 167 J
97.5 121 79.7 110 1,720 270ZINC 223
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Sample Depth

03/08/1994

Sample Location ID

Sample Date

11.50 - 12.00

IR04GB208(AA20)

1.00 - 1.50

IR04GB210(M19)

02/23/1994

5.00 - 5.25

IR04GB210(M19)

01/25/1994

3.50 - 4.00

IR04GB214(H19)

01/26/1994

9.50 - 10.00

IR04GB215(F19)

01/26/1994

7.00 - 7.50

IR04GB216(E19)

02/23/1994

Sample ID 144IR04GP261 144IR04GP249 144IR04GP250 144IR04GP192 144IR04GP199 144IR04GP203

01/27/1994

7.00 - 7.50

IR04GB217(D19)

144IR04GP216

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 3.5 J 3.3 J 3.7 JANTIMONY 10 U
10 U 10 U 10 U 10 U 2.2 J 10 UCADMIUM 10 U

20,400 J 15,900 J 8,980 J 24,300 J 6,840 J 5,180 JCALCIUM 6,730 J
66.1 J 111 J 107 J 113 J 143 J 180 JCHROMIUM 163 J
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 12.6 UJ
13.7 43.5 41.6 44.1 38.7 78.5COPPER 50.1

22,100 37,400 31,800 36,700 43,200 56,500IRON 46,400
9.1 J 12.5 13.9 14.2 11.4 20.2LEAD 13.3
388 308 484 423 292 432MANGANESE 387
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 3.5 J
16.6 61.7 41.8 50.8 82 118NICKEL 102

17,500 J 13,900 J 12,200 J 15,200 J 13,900 J 13,300 JPOTASSIUM 15,600 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
11.8 16.2 13.2 14.4 13.8 11.9TIN 9.1 J
2,740 3,900 3,870 3,820 3,650 5,230TITANIUM 3,810
74.2 J 119 J 117 J 122 J 168 J 225 JVANADIUM 135 J

39 54.1 56.5 72.1 83.3 119ZINC 99.8

Volatile Organic Compounds (mg/kg)
0.05 U 0.06 U NA NA NA NABENZENE NA
0.05 U 0.06 U NA NA NA NAETHYLBENZENE NA
0.03 J 0.06 U NA NA NA NATOLUENE NA
0.2 U 0.2 U NA NA NA NAXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
0.09 U 0.09 U NA NA NA NAAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

56 U 340 J NA NA NA NADIESEL NA
56 U 61 U NA NA NA NAMOTOR OIL NA

Gasoline Range (purgeables)
11 U 16 NA NA NA NAGASOLINE RANGE ORGANICS NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

11.00 - 11.50

IR04GB219(B19)

8.00 - 8.50

IR04GB220(AA19)

02/23/1994

1.00 - 1.50

IR04GB222(M18)

02/23/1994

2.00 - 2.50

IR04GB222(M18)

02/24/1994

2.25 - 2.50

IR04GB223(L18)

02/22/1994

1.00 - 1.50

IR04GB224(K18)

03/08/1994

Sample ID 144IR04GP222 144IR04GP263 144IR04GP243 144IR04GP245 144IR04GP258 144IR04GP232

02/22/1994

2.25 - 2.50

IR04GB224(K18)

144IR04GP233

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 3.2 J 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

7,240 J 8,340 J 14,800 J 11,800 J 10,300 J 23,400 JCALCIUM 9,080 J
174 J 38.8 J 98.4 J 118 J 128 J 128 JCHROMIUM 174 J
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
98.3 14.9 41.3 22 41.9 33.2COPPER 57.1

50,700 12,800 37,600 39,600 40,600 31,500IRON 47,500
83.7 10 23 9.8 J 14.2 9.4 JLEAD 11
437 155 692 436 342 537MANGANESE 575
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
118 10 U 45.7 62.6 68 60NICKEL 88.1

13,700 J 11,100 J 13,100 J 13,800 J 14,100 J 16,100 JPOTASSIUM 12,400 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
15.5 7.8 J 14.3 13.6 15.8 13.6TIN 10.2
4,320 1,790 4,020 3,890 3,970 3,550TITANIUM 4,510
176 J 47.6 J 134 J 110 J 146 J 117 JVANADIUM 158 J
290 26.1 68 61.6 84 66.3ZINC 86.2

Volatile Organic Compounds (mg/kg)
NA NA 0.06 U NA NA 0.06 UBENZENE NA
NA NA 0.1 NA NA 0.06 UETHYLBENZENE NA
NA NA 0.06 U NA NA 0.06 UTOLUENE NA
NA NA 0.3 NA NA 0.2 UXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
NA NA 0.09 U NA NA 0.1 UAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 8,800 J NA NA 59 UDIESEL NA
NA NA 1,200 U NA NA 59 UMOTOR OIL NA

Gasoline Range (purgeables)
NA NA 2,000 NA NA 11 UGASOLINE RANGE ORGANICS NA
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Sample Depth

01/25/1994

Sample Location ID

Sample Date

3.50 - 4.00

IR04GB225(I18)

4.50 - 5.00

IR04GB226(H18)

01/26/1994

6.50 - 7.00

IR04GB227(F18)

01/27/1994

4.00 - 5.00

IR04GB228(E18)

03/10/1994

8.00 - 8.25

IR04GB229(C18)

01/28/1994

12.00 - 13.00

IR04GB230(B18)

01/25/1994

Sample ID 144IR04GP189 144IR04GP191 144IR04GP200 144IR04GP212 144IR04GP281 144IR04GP225

03/09/1994

5.50 - 6.00

IR04GB231(AA18)

144IR04GP266

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 3.5 J 4.5 J 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 2.7 J

33,500 J 11,500 J 8,500 J 6,900 J 7,890 J 8,800 JCALCIUM 7,300 J
125 J 130 J 82.9 J 181 J 148 J 117 JCHROMIUM 184 J
10 UJ 10 UJ 10 UJ 12.3 UJ 10 UJ 10 UJCOBALT 10 UJ
50.8 46.1 51.3 54 52.5 53.1COPPER 90.7

40,000 36,800 43,000 48,700 43,100 41,600IRON 54,600
12.2 14.6 10.2 13.2 33.6 20.7LEAD 40.3
521 592 470 404 517 600MANGANESE 652
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
60.2 51.2 56.5 70.7 84.6 88.7NICKEL 112

14,100 J 13,000 J 15,800 J 12,800 J 15,100 J 15,400 JPOTASSIUM 13,800 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
16.3 14.2 10.4 12.5 11.9 14.4TIN 8 J
3,860 3,760 4,070 4,410 4,280 4,040TITANIUM 4,290
102 J 115 J 143 J 154 J 157 J 157 JVANADIUM 142 J

77 70.8 80.4 104 118 79.6ZINC 216
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Sample Depth

02/23/1994

Sample Location ID

Sample Date

6.00 - 6.50

IR04GB233(M17)

0.25 - 0.75

IR04GB234(L17)

02/23/1994

3.25 - 3.50

IR04GB234(L17)

02/22/1994

3.50 - 3.75

IR04GB235(K17)

03/09/1994

3.75 - 4.00

IR04GB236(J17)

01/25/1994

3.25 - 3.75

IR04GB237(I17)

02/23/1994

Sample ID 144IR04GP246 144IR04GP247 144IR04GP248 144IR04GP236 144IR04GP274 144IR04GP188

01/25/1994

5.50 - 6.00

IR04GB238(H17)

144IR04GP190

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 3.5 JANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

15,000 J 13,200 J 10,300 J 8,580 J 7,570 J 22,100 JCALCIUM 7,160 J
82.8 J 78 J 125 J 104 J 202 J 120 JCHROMIUM 173 J
10 UJ 10 UJ 10 UJ 10 UJ 19.5 UJ 10 UJCOBALT 10 UJ

28 45.8 78.6 47.7 68.6 38.7COPPER 78.6
38,200 39,400 48,800 36,400 55,500 41,100IRON 49,000
10.9 38.1 19 5.9 J 28.9 18.3LEAD 30.5
491 474 475 475 633 1,190MANGANESE 873
10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
51.7 46.8 89.9 58.9 110 58.6NICKEL 93.3

15,000 J 15,500 J 15,900 J 13,800 J 13,700 J 14,300 JPOTASSIUM 13,300 J
10 U 10 U 10 U 10 U 10 U 2.7 JSILVER 10 U
15.2 12.6 14.2 12.7 15.3 12.5TIN 11.5
3,370 3,980 4,050 3,980 4,700 3,780TITANIUM 4,640
111 J 157 J 150 J 113 J 168 J 115 JVANADIUM 153 J
72.5 94.8 128 57.9 133 70.2ZINC 112

Volatile Organic Compounds (mg/kg)
NA 0.06 U NA NA NA NABENZENE NA
NA 0.1 NA NA NA NAETHYLBENZENE NA
NA 0.06 U NA NA NA NATOLUENE NA
NA 0.2 NA NA NA NAXYLENE (TOTAL) NA

PCBs/Pesticides (mg/kg)
NA 0.08 U NA NA NA NAAROCLOR-1260 NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 3,700 J NA NA NA NADIESEL NA
NA 570 U NA NA NA NAMOTOR OIL NA

Gasoline Range (purgeables)
NA 780 NA NA NA NAGASOLINE RANGE ORGANICS NA
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Sample Depth

01/27/1994

Sample Location ID

Sample Date

6.00 - 6.50

IR04GB239(F17)

6.25 - 6.50

IR04GB240(E17)

01/28/1994

10.00 - 11.00

IR04GB242(B17)

04/29/1994

3.75 - 4.00

IR04GB245(J16)

01/25/1994

3.50 - 4.00

IR04GB246(I16)

01/25/1994

5.50 - 6.00

IR04GB247(H16)

01/26/1994

Sample ID 144IR04GP215 144IR04GP206 144IR04GP226 144IR04GP368 144IR04GP186 144IR04GP187

01/26/1994

6.00 - 6.50

IR04GB248(G16)

144IR04GP195

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
5.2 J 10 U 10 U 10 U 4.6 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

6,200 J 6,150 J 6,320 J 7,430 J 7,820 J 7,960 JCALCIUM 6,710 J
177 J 153 J 167 J 147 J 162 J 155 JCHROMIUM 171 J

14.8 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
69.7 68.5 103 74.6 65.2 61COPPER 67.5

53,100 49,000 52,900 49,800 49,600 55,100IRON 53,400
25.1 21.5 61.8 32.5 43.2 40.5LEAD 27
597 406 437 606 424 1,840MANGANESE 992
4.3 J 11.4 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
103 93.3 115 97.1 92 101NICKEL 98.8

13,200 J 13,900 J 13,600 J 14,300 J 13,500 J 13,000 JPOTASSIUM 13,600 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
14.1 13.2 9.6 J 11.9 12.7 14.9TIN 12.4
4,710 3,640 4,550 4,640 4,740 4,670TITANIUM 4,880
192 J 171 J 146 J 187 J 156 J 184 JVANADIUM 177 J
111 86.7 266 113 101 122ZINC 112
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Sample Depth

01/26/1994

Sample Location ID

Sample Date

5.00 - 5.50

IR04GB249(F16)

0.50 - 1.00

IR04GB250(E16)

01/26/1994

2.00 - 2.50

IR04GB250(E16)

01/26/1994

6.00 - 6.50

IR04GB250(E16)

01/26/1994

3.50 - 4.00

IR04GB254(F15)

01/26/1994

7.25 - 7.50

IR04GB255(E15)

01/26/1994

Sample ID 144IR04GP197 144IR04GP201 144IR04GP202 144IR04GP204 144IR04GP196 144IR04GP198

01/28/1994

9.00 - 10.00

IR04GB256(C15)

144IR04GP223

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 10 U 10 U 4.1 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

6,180 J 9,620 J 10,900 J 6,600 J 5,720 J 5,070 JCALCIUM 10,200 J
157 J 227 J 47.2 J 146 J 209 J 186 JCHROMIUM 149 J
10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJCOBALT 10 UJ
71.5 40.7 16.6 66.9 80 67.8COPPER 73.2

50,800 32,200 22,600 49,000 59,500 46,600IRON 44,400
31 15.6 15.1 21.7 32.3 33.3LEAD 64.8
519 409 285 323 1,060 273MANGANESE 675
10 U 10 U 10 U 9.7 J 10 U 10 UMOLYBDENUM 10 U
111 55.3 10 U 101 105 128NICKEL 70.4

14,100 J 15,500 J 17,400 J 15,000 J 13,200 J 14,000 JPOTASSIUM 15,500 J
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.8 11.9 9.8 J 12 14.3 22.2TIN 12.2
4,840 3,140 2,870 4,420 5,070 4,680TITANIUM 4,210
213 J 89.2 J 55 J 178 J 191 J 175 JVANADIUM 133 J
109 88.2 49 103 107 103ZINC 140
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA 11,700 NA NAALUMINUM NA

5.5 J 10 U 10 U 3.5 J 5 J 10 UANTIMONY 10 U
NA NA NA 12.4 J NA NAARSENIC NA
NA NA NA 213 NA NABARIUM NA
NA NA NA 0.78 NA NABERYLLIUM NA

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
6,880 J 7,850 J 11,100 J 3,260 J 3,250 J 7,940 JCALCIUM 5,940 J
182 J 180 J 46.3 J 54.8 J 28.6 J 118 JCHROMIUM 169 J
10 UJ 10 UJ 10 UJ 8.6 10 UJ 10 UJCOBALT 10 UJ
86.2 47.2 18.3 34.3 15.1 68.3COPPER 78.1

55,300 59,900 23,300 30,400 9,200 45,400IRON 52,800
40.2 12.4 13.7 13.8 7.5 J 9.9 JLEAD 21.4
NA NA NA 3,640 NA NAMAGNESIUM NA
508 1,700 225 245 75.2 268MANGANESE 654
NA NA NA 0.06 U NA NAMERCURY NA

10 U 10 U 10 U 10 U 10 U 10 UMOLYBDENUM 10 U
106 95.5 10 U 25.8 19.7 73.2NICKEL 112

14,100 J 12,700 J 18,400 J 7,810 J 9,460 J 18,400 JPOTASSIUM 13,900 J
NA NA NA 0.57 U NA NASELENIUM NA

10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
NA NA NA 2,010 J NA NASODIUM NA
NA NA NA 0.5 U NA NATHALLIUM NA
13.1 10.9 10.4 11.5 12.3 16.5TIN 11.9
4,410 4,600 2,690 3,990 1,560 4,020TITANIUM 4,740
176 J 158 J 70.6 J 72.9 J 49.5 J 134 JVANADIUM 188 J
247 93.9 50.3 58.9 12.2 106ZINC 103

Volatile Organic Compounds (mg/kg)
NA NA NA 0.012 U NA NA1,1,1-TRICHLOROETHANE NA
NA NA NA 0.012 U NA NA1,1,2,2-TETRACHLOROETHANE NA
NA NA NA 0.012 U NA NA1,1,2-TRICHLOROETHANE NA
NA NA NA 0.012 U NA NA1,1-DICHLOROETHANE NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.012 U NA NA1,1-DICHLOROETHENE NA
NA NA NA 0.012 U NA NA1,2-DICHLOROETHANE NA
NA NA NA 0.012 U NA NA1,2-DICHLOROETHENE (TOTAL) NA
NA NA NA 0.012 U NA NA1,2-DICHLOROPROPANE NA
NA NA NA 0.016 U NA NA2-BUTANONE NA
NA NA NA 0.012 U NA NA2-HEXANONE NA
NA NA NA 0.012 U NA NA4-METHYL-2-PENTANONE NA
NA NA NA 0.18 J NA NAACETONE NA
NA NA NA 0.06 U 0.06 U 0.06 UBENZENE 0.09 U
NA NA NA 0.012 U NA NABROMODICHLOROMETHANE NA
NA NA NA 0.012 U NA NABROMOFORM NA
NA NA NA 0.012 U NA NABROMOMETHANE NA
NA NA NA 0.012 U NA NACARBON DISULFIDE NA
NA NA NA 0.012 U NA NACARBON TETRACHLORIDE NA
NA NA NA 0.012 U NA NACHLOROBENZENE NA
NA NA NA 0.012 U NA NACHLOROETHANE NA
NA NA NA 0.012 U NA NACHLOROFORM NA
NA NA NA 0.012 U NA NACHLOROMETHANE NA
NA NA NA 0.012 U NA NACIS-1,3-DICHLOROPROPENE NA
NA NA NA 0.012 U NA NADIBROMOCHLOROMETHANE NA
NA NA NA 0.06 U 0.06 U 0.06 UETHYLBENZENE 0.09 U
NA NA NA 0.016 U NA NAMETHYLENE CHLORIDE NA
NA NA NA 0.012 U NA NASTYRENE NA
NA NA NA 0.012 U NA NATETRACHLOROETHENE NA
NA NA NA 0.06 U 0.06 U 0.06 UTOLUENE 0.09 U
NA NA NA 0.012 U NA NATRANS-1,3-DICHLOROPROPENE NA
NA NA NA 0.012 U NA NATRICHLOROETHENE NA
NA NA NA 0.012 U NA NAVINYL CHLORIDE NA
NA NA NA 0.2 U 0.2 U 0.2 UXYLENE (TOTAL) 0.3 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.42 U NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.42 U NA NA1,2-DICHLOROBENZENE NA
NA NA NA 0.42 U NA NA1,3-DICHLOROBENZENE NA
NA NA NA 0.42 U NA NA1,4-DICHLOROBENZENE NA
NA NA NA 0.42 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA NA NA 1 U NA NA2,4,5-TRICHLOROPHENOL NA
NA NA NA 0.42 U NA NA2,4,6-TRICHLOROPHENOL NA
NA NA NA 0.42 U NA NA2,4-DICHLOROPHENOL NA
NA NA NA 0.42 U NA NA2,4-DIMETHYLPHENOL NA
NA NA NA 1 UR NA NA2,4-DINITROPHENOL NA
NA NA NA 0.42 U NA NA2,4-DINITROTOLUENE NA
NA NA NA 0.42 U NA NA2,6-DINITROTOLUENE NA
NA NA NA 0.42 U NA NA2-CHLORONAPHTHALENE NA
NA NA NA 0.42 U NA NA2-CHLOROPHENOL NA
NA NA NA 0.42 U NA NA2-METHYLNAPHTHALENE NA
NA NA NA 0.42 U NA NA2-METHYLPHENOL NA
NA NA NA 1 U NA NA2-NITROANILINE NA
NA NA NA 0.42 U NA NA2-NITROPHENOL NA
NA NA NA 0.42 U NA NA3,3'-DICHLOROBENZIDINE NA
NA NA NA 1 U NA NA3-NITROANILINE NA
NA NA NA 1 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA NA NA 0.42 U NA NA4-BROMOPHENYL-PHENYLETHER NA
NA NA NA 0.42 U NA NA4-CHLORO-3-METHYLPHENOL NA
NA NA NA 0.42 U NA NA4-CHLOROANILINE NA
NA NA NA 0.42 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA NA NA 0.42 U NA NA4-METHYLPHENOL NA
NA NA NA 1 U NA NA4-NITROANILINE NA
NA NA NA 1 U NA NA4-NITROPHENOL NA
NA NA NA 0.42 U NA NAACENAPHTHENE NA
NA NA NA 0.42 U NA NAACENAPHTHYLENE NA
NA NA NA 0.42 U NA NAANTHRACENE NA
NA NA NA 0.42 U NA NABENZO(A)ANTHRACENE NA
NA NA NA 0.42 U NA NABENZO(A)PYRENE NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.42 U NA NABENZO(B)FLUORANTHENE NA
NA NA NA 0.42 U NA NABENZO(G,H,I)PERYLENE NA
NA NA NA 0.42 U NA NABENZO(K)FLUORANTHENE NA
NA NA NA 0.42 U NA NABIS(2-CHLOROETHOXY)METHANE NA
NA NA NA 0.42 U NA NABIS(2-CHLOROETHYL)ETHER NA
NA NA NA 0.42 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA NA NA 0.42 U NA NABUTYLBENZYLPHTHALATE NA
NA NA NA 0.42 U NA NACARBAZOLE NA
NA NA NA 0.42 U NA NACHRYSENE NA
NA NA NA 0.42 U NA NADI-N-BUTYLPHTHALATE NA
NA NA NA 0.42 U NA NADI-N-OCTYLPHTHALATE NA
NA NA NA 0.42 U NA NADIBENZ(A,H)ANTHRACENE NA
NA NA NA 0.42 U NA NADIBENZOFURAN NA
NA NA NA 0.42 U NA NADIETHYLPHTHALATE NA
NA NA NA 0.42 U NA NADIMETHYLPHTHALATE NA
NA NA NA 0.42 U NA NAFLUORANTHENE NA
NA NA NA 0.42 U NA NAFLUORENE NA
NA NA NA 0.42 U NA NAHEXACHLOROBENZENE NA
NA NA NA 0.42 U NA NAHEXACHLOROBUTADIENE NA
NA NA NA 0.42 U NA NAHEXACHLOROCYCLOPENTADIENE NA
NA NA NA 0.42 U NA NAHEXACHLOROETHANE NA
NA NA NA 0.42 U NA NAINDENO(1,2,3-CD)PYRENE NA
NA NA NA 0.42 U NA NAISOPHORONE NA
NA NA NA 0.42 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA NA NA 0.42 U NA NAN-NITROSODIPHENYLAMINE (1) NA
NA NA NA 0.42 U NA NANAPHTHALENE NA
NA NA NA 0.42 U NA NANITROBENZENE NA
NA NA NA 1 U NA NAPENTACHLOROPHENOL NA
NA NA NA 0.42 U NA NAPHENANTHRENE NA
NA NA NA 0.42 U NA NAPHENOL NA
NA NA NA 0.42 U NA NAPYRENE NA
NA NA NA 0 U NA NATOTAL HMW PAHS NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0 U NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
NA NA NA 0.0042 U NA NA4,4'-DDD NA
NA NA NA 0.0042 U NA NA4,4'-DDE NA
NA NA NA 0.0042 U NA NA4,4'-DDT NA
NA NA NA 0.0021 U NA NAALDRIN NA
NA NA NA 0.0021 U NA NAALPHA-BHC NA
NA NA NA 0.0021 U NA NAALPHA-CHLORDANE NA
NA NA NA 0.021 U NA NAAROCLOR-1016 NA
NA NA NA 0.021 U NA NAAROCLOR-1221 NA
NA NA NA 0.021 U NA NAAROCLOR-1232 NA
NA NA NA 0.021 U NA NAAROCLOR-1242 NA
NA NA NA 0.021 U NA NAAROCLOR-1248 NA
NA NA NA 0.021 U NA NAAROCLOR-1254 NA
NA NA NA 0.09 U 0.1 U 0.09 UAROCLOR-1260 0.1 U
NA NA NA 0.0021 U NA NABETA-BHC NA
NA NA NA 0.0021 U NA NADELTA-BHC NA
NA NA NA 0.0042 U NA NADIELDRIN NA
NA NA NA 0.0021 U NA NAENDOSULFAN I NA
NA NA NA 0.0042 U NA NAENDOSULFAN II NA
NA NA NA 0.0042 U NA NAENDOSULFAN SULFATE NA
NA NA NA 0.0042 U NA NAENDRIN NA
NA NA NA 0.0042 U NA NAENDRIN ALDEHYDE NA
NA NA NA 0.0042 U NA NAENDRIN KETONE NA
NA NA NA 0.0021 U NA NAGAMMA-BHC (LINDANE) NA
NA NA NA 0.0021 U NA NAGAMMA-CHLORDANE NA
NA NA NA 0.0021 U NA NAHEPTACHLOR NA
NA NA NA 0.00042 U NA NAHEPTACHLOR EPOXIDE NA
NA NA NA 0.021 U NA NAMETHOXYCHLOR NA
NA NA NA 0 U NA NATOTAL BHC NA
NA NA NA 0 U NA NATOTAL CHLORDANES NA
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Sample Depth

01/28/1994

Sample Location ID

Sample Date

10.00 - 11.00

IR04GB257(B15)

3.75 - 4.00

IR04GB264(F13)

10/18/1994

2.00 - 2.25

IR04GB306(B23)

10/18/1994

5.00 - 7.00

IR04GB306(B23)

10/18/1994

8.50 - 9.00

IR04GB306(B23)

10/18/1994

11.50 - 12.00

IR04GB306(B23)

04/12/1994

Sample ID 144IR04GP221 144IR04GP347 144IR04GP410 144IR04GP411 144IR04GP412 144IR04GP413

10/18/1994

12.50 - 13.00

IR04GB306(B23)

144IR04GP414

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA NA 0 U NA NATOTAL DDTS NA
NA NA NA 0 U NA NATOTAL ENDRINS NA
NA NA NA 0.12 U NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA 57 U 60 U 60 UDIESEL 86 U
NA NA NA 57 U 60 U 60 UMOTOR OIL 86 U

Gasoline Range (purgeables)
NA NA NA 18 NA NAGASOLINE RANGE ORGANICS 17 U
NA NA NA NA 230 Y 15 YUNKNOWN GASOLINE RANGE NA

Organotins (mg/kg)
NA NA NA 0 U NA NATOTAL ORGANOTINS NA
NA NA NA 0.00592 UJ NA NATRIBUTYLTIN NA

Particle Size (%)
NA NA NA 100 NA NA% RECOVERY NA
NA NA NA 9.7 NA NA2.00 MM TO 425 UM NA
NA NA NA 1 NA NA4.75 MM TO 2.00 MM NA
NA NA NA 50.9 NA NA425 UM TO 75 UM NA
NA NA NA 36.8 NA NA<75 UM NA
NA NA NA 1.6 NA NA>4.75 MM NA

Percent Moisture (%MST)
NA NA NA 15.6 NA NAPERCENT MOISTURE NA

pH (PH)
NA NA NA 7.8 NA NAPH NA

Total Organic Carbon (mg/kg)
NA NA NA 2,100 NA NATOC NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 4,070 NA NA NA NAALUMINUM NA

10 U 10 U 10 U NA NA NAANTIMONY NA
NA 3.7 J NA NA NA NAARSENIC NA
NA 61 NA NA NA NABARIUM NA
NA 0.23 U NA NA NA NABERYLLIUM NA

10 U 10 U 10 U NA NA NACADMIUM NA
10,000 J 7,510 J 6,600 J NA NA NACALCIUM NA
76.1 J 32.5 J 163 J NA NA NACHROMIUM NA
10 UJ 3.2 10 UJ NA NA NACOBALT NA
39.1 15.7 112 NA NA NACOPPER NA

29,900 12,000 51,700 NA NA NAIRON NA
18.2 6.3 J 48.1 NA NA NALEAD NA
NA 1,400 NA NA NA NAMAGNESIUM NA
407 134 460 NA NA NAMANGANESE NA
NA 0.06 U NA NA NA NAMERCURY NA

10 U 10 U 10 U NA NA NAMOLYBDENUM NA
39.1 7 101 NA NA NANICKEL NA

16,100 J 7,250 J 13,200 J NA NA NAPOTASSIUM NA
NA 0.56 U NA NA NA NASELENIUM NA

10 U 10 U 10 U NA NA NASILVER NA
NA 1,450 J NA NA NA NASODIUM NA
NA 0.49 U NA NA NA NATHALLIUM NA
12.1 12.3 11.1 NA NA NATIN NA
3,600 2,410 4,510 NA NA NATITANIUM NA
109 J 39.8 J 188 J NA NA NAVANADIUM NA
79.8 27.6 240 NA NA NAZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.012 U NA NA NA NA1,1,1-TRICHLOROETHANE NA
NA 0.012 U NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.012 U NA NA NA NA1,1,2-TRICHLOROETHANE NA
NA 0.012 U NA NA NA NA1,1-DICHLOROETHANE NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.012 U NA NA NA NA1,1-DICHLOROETHENE NA
NA 0.012 U NA NA NA NA1,2-DICHLOROETHANE NA
NA 0.012 U NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.012 U NA NA NA NA1,2-DICHLOROPROPANE NA
NA 0.012 U NA NA NA NA2-BUTANONE NA
NA 0.012 U NA NA NA NA2-HEXANONE NA
NA 0.012 U NA NA NA NA4-METHYL-2-PENTANONE NA
NA 0.037 UJ NA NA NA NAACETONE NA

0.05 U 0.06 U 0.09 U NA NA NABENZENE NA
NA 0.012 U NA NA NA NABROMODICHLOROMETHANE NA
NA 0.012 U NA NA NA NABROMOFORM NA
NA 0.012 U NA NA NA NABROMOMETHANE NA
NA 0.012 U NA NA NA NACARBON DISULFIDE NA
NA 0.012 U NA NA NA NACARBON TETRACHLORIDE NA
NA 0.012 U NA NA NA NACHLOROBENZENE NA
NA 0.012 U NA NA NA NACHLOROETHANE NA
NA 0.012 U NA NA NA NACHLOROFORM NA
NA 0.012 U NA NA NA NACHLOROMETHANE NA
NA 0.012 U NA NA NA NACIS-1,3-DICHLOROPROPENE NA
NA 0.012 U NA NA NA NADIBROMOCHLOROMETHANE NA

0.05 U 0.06 U 0.09 U NA NA NAETHYLBENZENE NA
NA 0.012 U NA NA NA NAMETHYLENE CHLORIDE NA
NA 0.012 U NA NA NA NASTYRENE NA
NA 0.012 U NA NA NA NATETRACHLOROETHENE NA

0.04 J 0.06 U 0.09 U NA NA NATOLUENE NA
NA 0.012 U NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
NA 0.012 U NA NA NA NATRICHLOROETHENE NA
NA 0.012 U NA NA NA NAVINYL CHLORIDE NA

0.2 U 0.2 U 0.3 U NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA 0.41 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.41 U NA NA NA NA1,2-DICHLOROBENZENE NA
NA 0.41 U NA NA NA NA1,3-DICHLOROBENZENE NA
NA 0.41 U NA NA NA NA1,4-DICHLOROBENZENE NA
NA 0.41 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 1 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
NA 0.41 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
NA 0.41 U NA NA NA NA2,4-DICHLOROPHENOL NA
NA 0.41 U NA NA NA NA2,4-DIMETHYLPHENOL NA
NA 1 U NA NA NA NA2,4-DINITROPHENOL NA
NA 0.41 U NA NA NA NA2,4-DINITROTOLUENE NA
NA 0.41 U NA NA NA NA2,6-DINITROTOLUENE NA
NA 0.41 U NA NA NA NA2-CHLORONAPHTHALENE NA
NA 0.41 U NA NA NA NA2-CHLOROPHENOL NA
NA 0.41 U NA NA NA NA2-METHYLNAPHTHALENE NA
NA 0.41 U NA NA NA NA2-METHYLPHENOL NA
NA 1 U NA NA NA NA2-NITROANILINE NA
NA 0.41 U NA NA NA NA2-NITROPHENOL NA
NA 0.41 UJ NA NA NA NA3,3'-DICHLOROBENZIDINE NA
NA 1 U NA NA NA NA3-NITROANILINE NA
NA 1 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.41 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.41 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA 0.41 U NA NA NA NA4-CHLOROANILINE NA
NA 0.41 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.41 U NA NA NA NA4-METHYLPHENOL NA
NA 1 U NA NA NA NA4-NITROANILINE NA
NA 1 U NA NA NA NA4-NITROPHENOL NA
NA 0.41 U NA NA NA NAACENAPHTHENE NA
NA 0.41 U NA NA NA NAACENAPHTHYLENE NA
NA 0.41 U NA NA NA NAANTHRACENE NA
NA 0.41 U NA NA NA NABENZO(A)ANTHRACENE NA
NA 0.41 U NA NA NA NABENZO(A)PYRENE NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.41 U NA NA NA NABENZO(B)FLUORANTHENE NA
NA 0.41 U NA NA NA NABENZO(G,H,I)PERYLENE NA
NA 0.41 U NA NA NA NABENZO(K)FLUORANTHENE NA
NA 0.41 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.41 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA 0.41 U NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.41 U NA NA NA NABUTYLBENZYLPHTHALATE NA
NA 0.41 U NA NA NA NACARBAZOLE NA
NA 0.41 U NA NA NA NACHRYSENE NA
NA 0.41 U NA NA NA NADI-N-BUTYLPHTHALATE NA
NA 0.41 UJ NA NA NA NADI-N-OCTYLPHTHALATE NA
NA 0.41 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
NA 0.41 U NA NA NA NADIBENZOFURAN NA
NA 0.41 U NA NA NA NADIETHYLPHTHALATE NA
NA 0.41 U NA NA NA NADIMETHYLPHTHALATE NA
NA 0.41 U NA NA NA NAFLUORANTHENE NA
NA 0.41 U NA NA NA NAFLUORENE NA
NA 0.41 U NA NA NA NAHEXACHLOROBENZENE NA
NA 0.41 U NA NA NA NAHEXACHLOROBUTADIENE NA
NA 0.41 U NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.41 U NA NA NA NAHEXACHLOROETHANE NA
NA 0.41 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA 0.41 U NA NA NA NAISOPHORONE NA
NA 0.41 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.41 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.41 U NA NA NA NANAPHTHALENE NA
NA 0.41 U NA NA NA NANITROBENZENE NA
NA 1 U NA NA NA NAPENTACHLOROPHENOL NA
NA 0.41 U NA NA NA NAPHENANTHRENE NA
NA 0.22 J NA NA NA NAPHENOL NA
NA 0.41 U NA NA NA NAPYRENE NA
NA 0 U NA NA NA NATOTAL HMW PAHS NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0 U NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
NA 0.004 U NA NA NA NA4,4'-DDD NA
NA 0.004 U NA NA NA NA4,4'-DDE NA
NA 0.004 U NA NA NA NA4,4'-DDT NA
NA 0.002 U NA NA NA NAALDRIN NA
NA 0.002 U NA NA NA NAALPHA-BHC NA
NA 0.002 U NA NA NA NAALPHA-CHLORDANE NA
NA 0.02 U NA NA NA NAAROCLOR-1016 NA
NA 0.02 U NA NA NA NAAROCLOR-1221 NA
NA 0.02 U NA NA NA NAAROCLOR-1232 NA
NA 0.02 U NA NA NA NAAROCLOR-1242 NA
NA 0.02 U NA NA NA NAAROCLOR-1248 NA
NA 0.02 U NA NA NA NAAROCLOR-1254 NA

0.09 U 0.09 U 0.2 U NA NA NAAROCLOR-1260 NA
NA 0.002 U NA NA NA NABETA-BHC NA
NA 0.002 U NA NA NA NADELTA-BHC NA
NA 0.004 U NA NA NA NADIELDRIN NA
NA 0.002 U NA NA NA NAENDOSULFAN I NA
NA 0.004 U NA NA NA NAENDOSULFAN II NA
NA 0.004 U NA NA NA NAENDOSULFAN SULFATE NA
NA 0.004 U NA NA NA NAENDRIN NA
NA 0.004 U NA NA NA NAENDRIN ALDEHYDE NA
NA 0.004 U NA NA NA NAENDRIN KETONE NA
NA 0.002 U NA NA NA NAGAMMA-BHC (LINDANE) NA
NA 0.002 U NA NA NA NAGAMMA-CHLORDANE NA
NA 0.002 U NA NA NA NAHEPTACHLOR NA
NA 0.0004 U NA NA NA NAHEPTACHLOR EPOXIDE NA
NA 0.02 U NA NA NA NAMETHOXYCHLOR NA
NA 0 U NA NA NA NATOTAL BHC NA
NA 0 U NA NA NA NATOTAL CHLORDANES NA
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Sample Depth

10/19/1994

Sample Location ID

Sample Date

1.50 - 2.00

IR04GB307(A24)

5.50 - 7.50

IR04GB307(A24)

10/19/1994

8.50 - 9.00

IR04GB307(A24)

05/22/1998

0.50 - 1.00

IR04GB320

05/22/1998

1.00 - 2.00

IR04GB320

05/22/1998

3.00 - 4.00

IR04GB320

10/19/1994

Sample ID 144IR04GP420 144IR04GP421 144IR04GP422 136IR04GP049 136IR04GP050 136IR04GP051

05/22/1998

5.00 - 6.00

IR04GB320

136IR04GP052

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA 0 U NA NA NA NATOTAL DDTS NA
NA 0 U NA NA NA NATOTAL ENDRINS NA
NA 0.12 U NA NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

55 U 58 U 140 J NA NA NADIESEL NA
NA NA NA 1 U 1 U 1 UDIESEL RANGE ORGANICS 1 Y

55 U 58 U 95 U NA NA NAMOTOR OIL NA
NA NA NA 59 Y 8 Y 6 UMOTOR OIL RANGE ORGANICS 6 U

Gasoline Range (purgeables)
11 U 12 U 19 U 0.6 U 0.6 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Organotins (mg/kg)
NA 0 U NA NA NA NATOTAL ORGANOTINS NA
NA 0.00617 UJ NA NA NA NATRIBUTYLTIN NA

Particle Size (%)
NA 100 NA NA NA NA% RECOVERY NA
NA 9.5 NA NA NA NA2.00 MM TO 425 UM NA
NA 3.3 NA NA NA NA4.75 MM TO 2.00 MM NA
NA 46.3 NA NA NA NA425 UM TO 75 UM NA
NA 35 NA NA NA NA<75 UM NA
NA 5.9 NA NA NA NA>4.75 MM NA

Percent Moisture (%MST)
NA 19.1 NA 14 15 18PERCENT MOISTURE 18

pH (PH)
NA 7.6 NA NA NA NAPH NA

Total Organic Carbon (mg/kg)
NA 600 NA NA NA NATOC NA
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Sample Depth

05/22/1998

Sample Location ID

Sample Date

0.50 - 1.00

IR04GB321

1.50 - 2.00

IR04GB321

05/22/1998

3.50 - 4.00

IR04GB321

05/22/1998

7.50 - 8.00

IR04GB321

05/22/1998

0.50 - 1.00

IR04GB323

05/22/1998

1.50 - 2.00

IR04GB323

05/22/1998

Sample ID 136IR04GP054 136IR04GP055 136IR04GP056 136IR04GP057 136IR04GP064 136IR04GP065

05/22/1998

3.50 - 4.00

IR04GB323

136IR04GP066

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 11 U 1 U 1 U 21 U 1 UDIESEL RANGE ORGANICS 1 U
5,100 Y 8,400 Y 10 Y 16 Y 2,700 Y 93 YMOTOR OIL RANGE ORGANICS 10 Y

Gasoline Range (purgeables)
2 Y 4 Y 0.6 U 0.7 U 0.5 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Percent Moisture (%MST)
7 10 22 30 5 19PERCENT MOISTURE 17
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Sample Depth

05/22/1998

Sample Location ID

Sample Date

7.00 - 8.00

IR04GB323

0.50 - 1.00

IR04GB324

05/22/1998

1.00 - 2.00

IR04GB324

05/22/1998

3.00 - 4.00

IR04GB324

05/22/1998

7.00 - 7.50

IR04GB324

05/26/1998

0.50 - 1.00

IR04GB325

05/22/1998

Sample ID 136IR04GP067 136IR04GP069 136IR04GP070 136IR04GP071 136IR04GP072 136IR04GP074

05/26/1998

1.50 - 2.00

IR04GB325

136IR04GP075

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 79 Y 1 U 1 U 2 U 58 YDIESEL RANGE ORGANICS 26 Y
6 U 240 Y 28 Y 35 Y 11 Y 150 YMOTOR OIL RANGE ORGANICS 61 Y

Gasoline Range (purgeables)
0.6 U 0.5 U 0.7 U 0.6 U 0.8 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Percent Moisture (%MST)
13.8 8 25 30.5 37 14PERCENT MOISTURE 12
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Sample Depth

05/26/1998

Sample Location ID

Sample Date

3.00 - 3.50

IR04GB325

5.00 - 6.00

IR04GB325

05/26/1998

0.50 - 1.00

IR04GB326

05/26/1998

1.50 - 2.00

IR04GB326

05/26/1998

3.00 - 3.50

IR04GB326

05/26/1998

5.00 - 5.50

IR04GB326

05/26/1998

Sample ID 136IR04GP076 136IR04GP077 136IR04GP079 136IR04GP080 136IR04GP081 136IR04GP082

05/26/1998

0.50 - 1.00

IR04GB327

136IR04GP084

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 2 U 1 U 1 U 1,000 Y 11 YDIESEL RANGE ORGANICS 1 U
220 Y 22.5 Y 15 Y 6 Y 100 Y 26 YMOTOR OIL RANGE ORGANICS 480 Y

Gasoline Range (purgeables)
0.7 U 0.7 U 0.6 U 0.6 U 41 YJ 1 YGASOLINE RANGE ORGANICS 0.6 U

Percent Moisture (%MST)
30 30.4 9 12 28 34PERCENT MOISTURE 14
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Sample Depth

05/26/1998

Sample Location ID

Sample Date

1.00 - 2.00

IR04GB327

3.00 - 3.50

IR04GB327

05/26/1998

5.00 - 5.50

IR04GB327

05/26/1998

1.00 - 1.50

IR04GB329

05/26/1998

3.00 - 3.50

IR04GB329

05/26/1998

5.00 - 6.00

IR04GB329

05/26/1998

Sample ID 136IR04GP085 136IR04GP086 136IR04GP087 136IR04GP094 136IR04GP095 136IR04GP096

05/26/1998

7.00 - 7.50

IR04GB329

136IR04GP097

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 1 U 1 U 1 U 1 U 1 UDIESEL RANGE ORGANICS 1 U
615 Y 170 Y 1,100 Y 1,200 Y 6 U 6 UMOTOR OIL RANGE ORGANICS 180 Y

Gasoline Range (purgeables)
0.6 U 0.7 U 0.7 U NA NA NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
17.1 31 30 5 14 15.5PERCENT MOISTURE 17
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Sample Depth

05/26/1998

Sample Location ID

Sample Date

1.00 - 1.50

IR04GB330

3.00 - 4.00

IR04GB330

05/26/1998

5.00 - 5.50

IR04GB330

05/26/1998

7.00 - 7.50

IR04GB330

05/26/1998

1.00 - 1.50

IR04GB331

05/26/1998

3.00 - 3.50

IR04GB331

05/26/1998

Sample ID 136IR04GP099 136IR04GP100 136IR04GP101 136IR04GP102 136IR04GP104 136IR04GP105

05/26/1998

5.00 - 6.00

IR04GB331

136IR04GP106

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 2 U 2 U 2 U 1 U 1 UDIESEL RANGE ORGANICS 2 U
9 Y 23.5 Y 22 Y 790 Y 36 Y 6 UMOTOR OIL RANGE ORGANICS 520 Y

Percent Moisture (%MST)
8 31.6 34 51 16 17PERCENT MOISTURE 47.3
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Sample Depth

05/26/1998

Sample Location ID

Sample Date

7.00 - 7.50

IR04GB331

3.00 - 3.50

IR04GB335

10/05/1998

6.00 - 6.50

IR04GB335

10/05/1998

9.00 - 9.50

IR04GB335

10/05/1998

3.00 - 3.50

IR04GB344

10/05/1998

6.00 - 6.50

IR04GB344

10/05/1998

Sample ID 136IR04GP107 136IR04GP141 136IR04GP142 136IR04GP143 136IR04GP154 136IR04GP155

10/05/1998

9.00 - 9.50

IR04GB344

136IR04GP156

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

2 U 14 U 13 YJ 19 U 12 U 15 UDIESEL RANGE ORGANICS 20 U
130 Y 14 U 80 Y 25 Y 12 U 15 UMOTOR OIL RANGE ORGANICS 14 YJ

Percent Moisture (%MST)
51 26.7 51.8 48.4 14.4 33.3PERCENT MOISTURE 49.1
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Sample Depth

03/18/1998

Sample Location ID

Sample Date

8.00 - 8.00

SPR-A221WSSP80

Sample ID SPR261-98

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.005 UBENZENE
0.005 UETHYLBENZENE
0.005 UTOLUENE
0.01 UXYLENE (TOTAL)

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

541DIESEL RANGE ORGANICS
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PAH

mg/kg

Percent moisture
Benzene hexachloride
Composite sample
Chromatographic pattern resembles diesel
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene

DDT
H
HMW
HMX
ID
J

Dichlorodiphenyltrichloroethane
Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value

LMW
M

NA

Low-molecular-weight
Chromatographic pattern resembles motor oil
Milligram per kilogram
Not applicable

PCB
Polycyclic aromatic hydrocarbon
Polychlorinated biphenyl

R Result rejected during quality assurance review
r Removed sample

Notes:

RDX Cyclotrimethylene trinitramine

DDE

TOC Total Organic Carbon
TPH Total petroleum hydrocarbons

%MST
BHC
c
D
DDD

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

TABLE G-1: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 11.4 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 3 JCADMIUM 10 U

12,700 7,950 18,200 12,500 11,200 8,050CALCIUM 7,340
104 60.6 85.3 115 112 120CHROMIUM 116
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
60.1 37.6 39.8 42.3 59.6 35COPPER 21.4

39,900 30,700 40,800 46,900 47,600 39,300IRON 31,200
70.2 20.3 42.3 53.8 J 84.1 17.2LEAD 11
588 352 620 670 670 535MANGANESE 587
46.7 15.6 37.7 57.2 53.9 44.3NICKEL 33.7

17,800 20,400 18,600 16,700 17,400 13,600POTASSIUM 13,500
10 U 10 U 10 U 10 U 10 U 4 JSILVER 10 U
13.6 10.8 12.5 9.8 J 10.3 15.6TIN 12.3
4,190 3,010 4,300 4,680 4,640 3,960TITANIUM 3,990
119 82.9 130 137 145 139VANADIUM 84.6
182 174 118 146 J 239 56.5ZINC 43.2

Volatile Organic Compounds (mg/kg)
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJ1,1,1-TRICHLOROETHANE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJ1,1,2,2-TETRACHLOROETHANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJ1,1,2-TRICHLOROETHANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 U1,1-DICHLOROETHANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 U1,1-DICHLOROETHENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 U1,2-DICHLOROETHANE 0.019 U
0.039 U 0.018 U 0.001 J 0.02 U 0.023 U 0.016 J1,2-DICHLOROETHENE (TOTAL) 0.002 J
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJ1,2-DICHLOROPROPANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UJ2-BUTANONE 0.019 UJ
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJ2-HEXANONE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJ4-METHYL-2-PENTANONE 0.019 U
0.18 UJ 0.042 UJ 0.048 UJ 0.03 UJ 0.051 UJ 0.098 UJACETONE 0.06 UJ
0.039 U 0.002 J 0.002 J 0.02 UJ 0.023 U 0.024 UJBENZENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJBROMODICHLOROMETHANE 0.019 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJBROMOFORM 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UBROMOMETHANE 0.019 U
0.039 U 0.018 U 0.005 J 0.02 U 0.003 J 0.024 UCARBON DISULFIDE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJCARBON TETRACHLORIDE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJCHLOROBENZENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UCHLOROETHANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UCHLOROFORM 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UCHLOROMETHANE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJCIS-1,3-DICHLOROPROPENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJDIBROMOCHLOROMETHANE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJETHYLBENZENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 UJ 0.024 UJMETHYLENE CHLORIDE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJSTYRENE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJTETRACHLOROETHENE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJTOLUENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 UJ 0.023 U 0.024 UJTRANS-1,3-DICHLOROPROPENE 0.019 U
0.039 U 0.002 J 0.002 J 0.02 UJ 0.023 U 0.004 JTRICHLOROETHENE 0.019 U
0.039 U 0.018 U 0.01 U 0.02 U 0.023 U 0.024 UVINYL CHLORIDE 0.019 U
0.039 U 0.018 UJ 0.01 U 0.02 UJ 0.023 U 0.024 UJXYLENE (TOTAL) 0.019 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U1,2,4-TRICHLOROBENZENE 0.41 U
0.2 U 0.21 U 0.2 U 0.2 U 0.2 U 0.22 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.21 U 0.2 U 0.2 U 0.2 U 0.22 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.21 U 0.2 U 0.2 U 0.2 U 0.22 U1,4-DICHLOROBENZENE 0.2 U
0.4 U 0.43 UJ 0.41 UJ 0.4 UJ 0.41 UJ 0.43 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.41 U
1 U 1.1 U 1 U 1 U 1 U 1.1 U2,4,5-TRICHLOROPHENOL 1 U

0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2,4,6-TRICHLOROPHENOL 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2,4-DICHLOROPHENOL 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2,4-DIMETHYLPHENOL 0.41 U
1 U 1.1 UJ 1 UJ 1 UJ 1 UJ 1.1 U2,4-DINITROPHENOL 1 U

0.4 U 0.43 U 0.41 U 0.4 U 0.41 U NA2,4-DINITROTOLUENE NA
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U NA2,6-DINITROTOLUENE NA
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2-CHLORONAPHTHALENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2-CHLOROPHENOL 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2-METHYLNAPHTHALENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2-METHYLPHENOL 0.41 U
1 UJ 1.1 U 1 U 1 U 1 U 1.1 U2-NITROANILINE 1 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U2-NITROPHENOL 0.41 U
0.4 U 0.43 UJ 0.41 UJ 0.4 UJ 0.41 UJ 0.43 U3,3'-DICHLOROBENZIDINE 0.41 U
1 U 1.1 UJ 1 UJ 1 UJ 1 UJ 1.1 U3-NITROANILINE 1 U
1 U 1.1 U 1 U 1 U 1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1 U

0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U4-BROMOPHENYL-PHENYLETHER 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U4-CHLORO-3-METHYLPHENOL 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U4-CHLOROANILINE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U4-CHLOROPHENYL-PHENYLETHER 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 U4-METHYLPHENOL 0.41 U
1 U 1.1 UJ 1 UJ 1 UJ 1 UJ 1.1 U4-NITROANILINE 1 U
1 UJ 1.1 U 1 U 1 U 1 U 1.1 UJ4-NITROPHENOL 1 UJ
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UACENAPHTHENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UACENAPHTHYLENE 0.41 U

0.019 J 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UANTHRACENE 0.41 U
0.17 J 0.43 U 0.41 U 0.023 J 0.41 U 0.43 UBENZO(A)ANTHRACENE 0.41 U
0.19 J 0.43 U 0.41 U 0.046 J 0.024 J 0.43 UBENZO(A)PYRENE 0.41 U
0.19 J 0.43 U 0.41 U 0.044 J 0.027 J 0.43 UBENZO(B)FLUORANTHENE 0.41 U
0.071 J 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UBENZO(G,H,I)PERYLENE 0.41 U
0.22 J 0.43 U 0.41 U 0.037 J 0.024 J 0.43 UBENZO(K)FLUORANTHENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UBIS(2-CHLOROETHOXY)METHANE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UBIS(2-CHLOROETHYL)ETHER 0.41 U

0.16 UJ 0.17 U 0.16 U 0.16 U 0.26 UJ 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UBUTYLBENZYLPHTHALATE 0.41 U
0.4 U 0.43 UJ 0.41 UJ 0.4 UJ 0.41 UJ 0.43 UCARBAZOLE 0.41 U
0.19 J 0.43 U 0.41 U 0.044 J 0.027 J 0.43 UCHRYSENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UDI-N-BUTYLPHTHALATE 0.41 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 UJ 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UJDI-N-OCTYLPHTHALATE 0.41 UJ
0.024 J 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UDIBENZ(A,H)ANTHRACENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UDIBENZOFURAN 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UDIETHYLPHTHALATE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UDIMETHYLPHTHALATE 0.41 U
0.27 J 0.43 U 0.41 U 0.058 J 0.036 J 0.43 UFLUORANTHENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UFLUORENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UHEXACHLOROBENZENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UHEXACHLOROBUTADIENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UHEXACHLOROCYCLOPENTADIENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UHEXACHLOROETHANE 0.41 U
0.06 J 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UINDENO(1,2,3-CD)PYRENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UISOPHORONE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UN-NITROSO-DI-N-PROPYLAMINE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UN-NITROSODIPHENYLAMINE (1) 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UNAPHTHALENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U NANITROBENZENE NA
1 U 1.1 UJ 1 UJ 1 UJ 1 UJ 1.1 UPENTACHLOROPHENOL 1 U

0.1 J 0.43 U 0.41 U 0.024 J 0.41 U 0.43 UPHENANTHRENE 0.41 U
0.4 U 0.43 U 0.41 U 0.4 U 0.41 U 0.43 UPHENOL 0.41 U
0.24 J 0.43 U 0.41 U 0.047 J 0.034 J 0.43 UPYRENE 0.41 U
1.625 0 U 0 U 0.299 0.172 0 UTOTAL HMW PAHS 0 U
0.119 0 U 0 U 0.024 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.005 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U

0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.01 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1016 0.02 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.041 U 0.043 U 0.041 U 0.041 U 0.041 U 0.044 UAROCLOR-1221 0.041 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1232 0.02 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1242 0.02 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1248 0.02 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1254 0.02 U
0.044 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UAROCLOR-1260 0.02 U

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.001 0.0004 U 0.0004 U 0.0004 U 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.02 U 0.022 U 0.021 U 0.02 U 0.021 U 0.022 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0.001 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.015 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.13 U 0.12 U 0.12 U 0.12 U 0.13 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 11 Y 8 U 8 U 8 U 9 UDIESEL RANGE ORGANICS 8 U
63 Y 12 Y 8 U 8 U 26 Y 9 UMOTOR OIL RANGE ORGANICS 16 Y

Gasoline Range (purgeables)
0.6 U 0.6 U 0.5 U 0.6 U 0.6 U 0.7 UGASOLINE RANGE ORGANICS 0.6 UJ
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4051

0.00 - 0.50

208UX4052

03/31/1999

0.00 - 0.50

208UX4053

03/31/1999

0.00 - 0.50

208UX4054

03/31/1999

0.00 - 0.50

208UX4055

05/26/1999

1.50 - 2.00

208UX4064

03/31/1999

Sample ID 208UX4051 208UX4052 208UX4053 208UX4054 208UX4055 208UX4064

05/26/1999

1.00 - 1.50

208UX4065

208UX4065

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA NA NA NA NA 0.12 U1,3,5-TRINITROBENZENE 0.12 U
NA NA NA NA NA 0.12 U1,3-DINITROBENZENE 0.12 U
NA NA NA NA NA 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 UJ2,4-DIAMINO-6-NITROTOLUENE 0.12 UJ
NA NA NA NA NA 0.12 U2,4-DINITROTOLUENE 0.12 U
NA NA NA NA NA 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
NA NA NA NA NA 0.12 U2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 U2-NITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 U3-NITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 U4-NITROTOLUENE 0.12 U
NA NA NA NA NA 0.12 UHMX 0.12 U
NA NA NA NA NA 0.12 UNITROBENZENE 0.12 U
NA NA NA NA NA 2.5 UNITROGLYCERINE 2.5 U
NA NA NA NA NA 5 UPETN 5 U
NA NA NA NA NA 0.12 UPICRIC ACID 0.12 U
NA NA NA NA NA 0.12 URDX 0.12 U
NA NA NA NA NA 0.12 UTETRYL 0.12 U
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 16.1 10 U 10 U 8.4 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
6,530 8,360 8,030 9,780 7,940 9,280CALCIUM 32,500
104 149 144 114 173 138CHROMIUM 116
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U

23.5 J 50 35.3 J 39.7 63 57.9COPPER 41.2
25,000 43,200 46,100 39,500 51,000 45,000IRON 44,900
27.9 J 55.3 9 J 25.5 15.3 33LEAD 46.6 J
626 833 378 427 734 641MANGANESE 792
41.7 69 77.1 61 93.4 72.9NICKEL 30.6

13,800 12,800 12,300 16,900 14,200 15,400POTASSIUM 11,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
10.2 9.5 J 10.9 10.7 10 14.6TIN 20.8
4,080 4,060 3,990 4,080 4,800 4,430TITANIUM 5,290
93.1 126 139 119 152 152VANADIUM 140

54.9 J 115 53.9 J 105 126 114ZINC 95.5 J

Volatile Organic Compounds (mg/kg)
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,1,1-TRICHLOROETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,1,2-TRICHLOROETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 U1,1-DICHLOROETHANE 0.012 UJ
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,1-DICHLOROETHENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,2-DICHLOROETHANE 0.012 U
0.037 U 0.019 0.062 0.016 U 0.01 U 0.022 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 U1,2-DICHLOROPROPANE 0.012 U
0.037 UJ 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 UJ2-BUTANONE 0.012 UJ
0.037 U 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 UJ2-HEXANONE 0.012 UJ
0.037 U 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 U4-METHYL-2-PENTANONE 0.012 UJ
0.094 UJ 0.054 UJ 0.017 UJ 0.057 UJ 0.069 0.41 JACETONE 0.14
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UBENZENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UBROMODICHLOROMETHANE 0.012 U
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UBROMOFORM 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UBROMOMETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.004 JCARBON DISULFIDE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UCARBON TETRACHLORIDE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UCHLOROBENZENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 UCHLOROETHANE 0.012 UJ
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UCHLOROFORM 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UCHLOROMETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UDIBROMOCHLOROMETHANE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.01 JETHYLBENZENE 0.012 U
0.037 UJ 0.016 UJ 0.017 UJ 0.016 U 0.01 U 0.022 UJMETHYLENE CHLORIDE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 USTYRENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UTETRACHLOROETHENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UTOLUENE 0.012 U
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.022 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.006 J 0.016 U 0.003 J 0.002 J 0.01 U 0.022 UTRICHLOROETHENE 0.006 J
0.037 U 0.016 U 0.017 U 0.016 UJ 0.01 UJ 0.022 UVINYL CHLORIDE 0.012 UJ
0.037 U 0.016 U 0.017 U 0.016 U 0.01 U 0.093 JXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U1,2,4-TRICHLOROBENZENE 0.4 U
0.2 U 0.22 U 0.21 U 0.2 U 0.22 U 0.18 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.22 U 0.21 U 0.2 U 0.22 U 0.18 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.22 U 0.21 U 0.2 U 0.22 U 0.18 U1,4-DICHLOROBENZENE 0.2 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U2,4,5-TRICHLOROPHENOL 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2,4,6-TRICHLOROPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2,4-DICHLOROPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2,4-DIMETHYLPHENOL 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U2,4-DINITROPHENOL 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2-CHLORONAPHTHALENE 0.4 U
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2-CHLOROPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2-METHYLNAPHTHALENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2-METHYLPHENOL 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U2-NITROANILINE 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U2-NITROPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U3,3'-DICHLOROBENZIDINE 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U3-NITROANILINE 1 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U4,6-DINITRO-2-METHYLPHENOL 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U4-CHLOROANILINE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 U4-METHYLPHENOL 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 U4-NITROANILINE 1 U
0.99 UJ 1.1 UJ 1 UJ 0.99 U 1.1 U 0.92 U4-NITROPHENOL 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UACENAPHTHENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UACENAPHTHYLENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UANTHRACENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBENZO(A)ANTHRACENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBENZO(A)PYRENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBENZO(B)FLUORANTHENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.083 JBENZO(G,H,I)PERYLENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBENZO(K)FLUORANTHENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.15 U 0.17 U 0.16 U 0.15 U 0.17 U 0.14 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UBUTYLBENZYLPHTHALATE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UCARBAZOLE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UCHRYSENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UJDI-N-BUTYLPHTHALATE 0.4 U
0.39 U 0.44 U 0.41 UJ 0.39 U 0.43 U 0.36 UDI-N-OCTYLPHTHALATE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 UJ 0.43 UJ 0.36 UJDIBENZ(A,H)ANTHRACENE 0.4 UJ
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UDIBENZOFURAN 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UDIETHYLPHTHALATE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UDIMETHYLPHTHALATE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UFLUORANTHENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UFLUORENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UHEXACHLOROBENZENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UHEXACHLOROBUTADIENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UHEXACHLOROCYCLOPENTADIENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UHEXACHLOROETHANE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UISOPHORONE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UNAPHTHALENE 0.4 U
0.99 U 1.1 U 1 U 0.99 U 1.1 U 0.92 UPENTACHLOROPHENOL 1 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UPHENANTHRENE 0.4 U
0.39 U 0.44 U 0.41 U 0.39 U 0.43 U 0.36 UPHENOL 0.4 U
0.39 U 0.44 U 0.41 U 0.39 UJ 0.43 UJ 0.36 UJPYRENE 0.4 UJ

0 U 0 U 0 U 0 U 0 U 0.083TOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.006 J 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1016 0.02 U
0.04 U 0.044 U 0.041 U 0.04 U 0.044 U 0.037 UAROCLOR-1221 0.04 U
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1232 0.02 U
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1242 0.02 U
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1248 0.02 U
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1254 0.02 U
0.02 U 0.02 J 0.021 U 0.02 U 0.022 U 0.018 UAROCLOR-1260 0.02 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.02 U 0.022 U 0.021 U 0.02 U 0.022 U 0.018 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0.006 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.13 U 0.12 U 0.12 U 0.13 U 0.11 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 9 U 8 U 8 U 9 U 7 UDIESEL RANGE ORGANICS 8 U
14 Y 35 Y 11 Y 16 Y 10 Y 43 YMOTOR OIL RANGE ORGANICS 8 U

Gasoline Range (purgeables)
0.6 U 0.7 UJ 0.6 U 0.6 U 0.7 U 0.6 UGASOLINE RANGE ORGANICS 0.6 UJ

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

05/26/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4066

1.00 - 1.50

208UX4067

05/26/1999

1.00 - 1.50

208UX4068

09/08/1999

1.00 - 1.50

208UX4088

09/08/1999

1.00 - 1.50

208UX4089

09/08/1999

1.00 - 1.50

208UX4090

05/26/1999

Sample ID 208UX4066 208UX4067 208UX4068 208UX4088 208UX4089 208UX4090

09/08/1999

1.00 - 1.50

208UX4091

208UX4091

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 UJ 0.12 UJ 0.12 UJ 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 4.9 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 9.4 J 4.9 J 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 3.2 J 10 UCADMIUM 10 U
7,800 10,100 11,300 12,300 16,000 10,700CALCIUM 10,400
160 135 161 153 114 178CHROMIUM 173
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
64.7 33.7 53 49.6 39.1 56.1COPPER 54.5

50,000 48,200 48,000 46,100 38,900 48,900IRON 56,100
31.1 33.1 47 J 52.3 87.5 31.1LEAD 75
510 768 751 855 720 814MANGANESE 3,270
74 71.1 87.5 84.7 58.2 92.7NICKEL 111

14,500 15,400 12,800 13,100 17,000 13,600POTASSIUM 13,100
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
10.2 15.5 7.5 J 11.4 11.4 11.4TIN 12.3
4,730 4,200 4,640 4,560 4,100 4,720TITANIUM 4,540
145 149 185 154 109 191VANADIUM 151
103 100 88.1 J 99.9 140 110ZINC 141

Volatile Organic Compounds (mg/kg)
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,1,1-TRICHLOROETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,1,2,2-TETRACHLOROETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,1,2-TRICHLOROETHANE 0.029 U
0.015 UJ 0.018 UJ 0.022 UJ 0.025 U 0.015 UJ 0.021 UJ1,1-DICHLOROETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,1-DICHLOROETHENE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,2-DICHLOROETHANE 0.029 U
0.003 J 0.018 U 0.024 0.012 J 0.007 J 0.0211,2-DICHLOROETHENE (TOTAL) 0.82
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 U1,2-DICHLOROPROPANE 0.029 U
0.015 UJ 0.018 UJ 0.022 UJ 0.025 UJ 0.015 UJ 0.021 UJ2-BUTANONE 0.029 UJ
0.015 UJ 0.018 UJ 0.022 UJ 0.025 UJ 0.015 UJ 0.021 UJ2-HEXANONE 0.029 UJ
0.015 UJ 0.018 UJ 0.022 UJ 0.025 U 0.015 UJ 0.021 UJ4-METHYL-2-PENTANONE 0.029 U

0.16 0.05 UJ 0.1 UJ 0.25 J 0.14 0.092 UJACETONE 0.24 J
0.015 U 0.018 U 0.022 U 0.003 J 0.015 U 0.021 UBENZENE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UBROMODICHLOROMETHANE 0.029 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UBROMOFORM 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UBROMOMETHANE 0.029 U
0.015 U 0.018 U 0.038 0.028 J 0.03 0.021 UCARBON DISULFIDE 0.095
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UCARBON TETRACHLORIDE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UCHLOROBENZENE 0.029 U
0.015 UJ 0.018 UJ 0.022 UJ 0.025 U 0.015 UJ 0.021 UJCHLOROETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UCHLOROFORM 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UCHLOROMETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UCIS-1,3-DICHLOROPROPENE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UDIBROMOCHLOROMETHANE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UETHYLBENZENE 0.029 U
0.015 U 0.018 U 0.022 UJ 0.025 U 0.015 U 0.021 UMETHYLENE CHLORIDE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 USTYRENE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UTETRACHLOROETHENE 0.005 J
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UTOLUENE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UTRANS-1,3-DICHLOROPROPENE 0.029 U
0.025 0.007 J 0.045 0.034 J 0.014 J 0.033TRICHLOROETHENE 0.64 J

0.015 UJ 0.018 UJ 0.022 UJ 0.025 U 0.015 UJ 0.021 UJVINYL CHLORIDE 0.029 U
0.015 U 0.018 U 0.022 U 0.025 U 0.015 U 0.021 UXYLENE (TOTAL) 0.029 U

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U1,2,4-TRICHLOROBENZENE 0.48 U
0.24 U 0.23 U 0.22 U 0.21 U 0.2 U 0.22 U1,2-DICHLOROBENZENE 0.24 U
0.24 U 0.23 U 0.22 U 0.21 U 0.2 U 0.22 U1,3-DICHLOROBENZENE 0.24 U
0.24 U 0.23 U 0.22 U 0.21 U 0.2 U 0.22 U1,4-DICHLOROBENZENE 0.24 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U2,4,5-TRICHLOROPHENOL 1.2 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2,4,6-TRICHLOROPHENOL 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2,4-DICHLOROPHENOL 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2,4-DIMETHYLPHENOL 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U2,4-DINITROPHENOL 1.2 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2-CHLORONAPHTHALENE 0.48 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2-CHLOROPHENOL 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2-METHYLNAPHTHALENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2-METHYLPHENOL 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U2-NITROANILINE 1.2 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U2-NITROPHENOL 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U3,3'-DICHLOROBENZIDINE 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U3-NITROANILINE 1.2 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.2 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U4-BROMOPHENYL-PHENYLETHER 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U4-CHLORO-3-METHYLPHENOL 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U4-CHLOROANILINE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U4-CHLOROPHENYL-PHENYLETHER 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 U4-METHYLPHENOL 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U4-NITROANILINE 1.2 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 U4-NITROPHENOL 1.2 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UACENAPHTHENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UACENAPHTHYLENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UANTHRACENE 0.48 U
0.48 U 0.47 U 0.041 J 0.042 J 0.41 U 0.025 JBENZO(A)ANTHRACENE 0.034 J
0.48 U 0.47 U 0.056 J 0.053 J 0.41 U 0.044 JBENZO(A)PYRENE 0.038 J
0.48 U 0.47 U 0.037 J 0.43 U 0.41 U 0.059 JBENZO(B)FLUORANTHENE 0.48 U
0.48 U 0.47 U 0.058 J 0.056 J 0.41 U 0.044 JBENZO(G,H,I)PERYLENE 0.48 U
0.48 U 0.47 U 0.041 J 0.43 U 0.41 U 0.43 UBENZO(K)FLUORANTHENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UBIS(2-CHLOROETHOXY)METHANE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UBIS(2-CHLOROETHYL)ETHER 0.48 U
0.19 U 0.18 U 0.17 U 0.17 U 0.16 U 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.19 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UBUTYLBENZYLPHTHALATE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UCARBAZOLE 0.48 U
0.48 U 0.47 U 0.057 J 0.07 J 0.41 U 0.034 JCHRYSENE 0.053 J
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UDI-N-BUTYLPHTHALATE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UDI-N-OCTYLPHTHALATE 0.48 U
0.48 UJ 0.47 UJ 0.43 UJ 0.43 UJ 0.41 UJ 0.43 UJDIBENZ(A,H)ANTHRACENE 0.48 UJ
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UDIBENZOFURAN 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UDIETHYLPHTHALATE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UDIMETHYLPHTHALATE 0.48 U
0.48 U 0.47 U 0.073 J 0.1 J 0.41 U 0.03 JFLUORANTHENE 0.05 J
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UFLUORENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UHEXACHLOROBENZENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UHEXACHLOROBUTADIENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UHEXACHLOROCYCLOPENTADIENE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UHEXACHLOROETHANE 0.48 U
0.48 U 0.47 U 0.042 J 0.04 J 0.41 U 0.035 JINDENO(1,2,3-CD)PYRENE 0.026 J
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UISOPHORONE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UN-NITROSO-DI-N-PROPYLAMINE 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UN-NITROSODIPHENYLAMINE (1) 0.48 U
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UNAPHTHALENE 0.48 U
1.2 U 1.2 U 1.1 U 1.1 U 1 U 1.1 UPENTACHLOROPHENOL 1.2 U
0.48 U 0.47 U 0.04 J 0.086 J 0.41 U 0.43 UPHENANTHRENE 0.024 J
0.48 U 0.47 U 0.43 U 0.43 U 0.41 U 0.43 UPHENOL 0.48 U
0.48 UJ 0.47 UJ 0.13 J 0.14 J 0.41 UJ 0.046 JPYRENE 0.078 J

0 U 0 U 0.535 0.501 0 U 0.317TOTAL HMW PAHS 0.279
0 U 0 U 0.04 0.086 0 U 0 UTOTAL LMW PAHS 0.024

PCBs/Pesticides (mg/kg)
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.013
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.02
0.005 U 0.005 J 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.049
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1016 0.024 U
0.048 U 0.047 U 0.044 U 0.043 U 0.041 U 0.044 UAROCLOR-1221 0.049 U
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1232 0.024 U
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1242 0.024 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1248 0.024 U
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1254 0.1
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UAROCLOR-1260 0.063
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.006 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.005 U
0.005 U 0.005 U 0.004 U 0.005 0.004 U 0.004 UENDRIN KETONE 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.003 J

0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0005 J 0.0004 UJHEPTACHLOR 0.0005 UJ
0.0005 U 0.0005 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.002 J
0.024 U 0.024 U 0.022 U 0.022 U 0.02 U 0.022 UMETHOXYCHLOR 0.024 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0.0005 0 UTOTAL CHLORDANES 0.005
0 U 0.005 0 U 0 U 0 U 0 UTOTAL DDTS 0.082
0 U 0 U 0 U 0.005 0 U 0 UTOTAL ENDRINS 0 U

0.14 U 0.14 U 0.13 U 0.13 U 0.12 U 0.13 UTOXAPHENE 0.15 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

10 U 9 U 9 U 9 U 8 U 9 UDIESEL RANGE ORGANICS 10 U
10 U 84 Y 22 Y 16 Y 140 Y 30 YMOTOR OIL RANGE ORGANICS 52 Y

Gasoline Range (purgeables)
0.7 U 0.7 U 0.7 UJ 0.6 UJ 0.6 UJ 0.7 UJGASOLINE RANGE ORGANICS 0.7 UJ

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4092

3.50 - 4.00

208UX4093

09/08/1999

1.50 - 2.00

208UX4094

09/08/1999

1.50 - 2.00

208UX4095

09/08/1999

1.50 - 2.00

208UX4096

09/08/1999

1.50 - 2.00

208UX4097

09/08/1999

Sample ID 208UX4092 208UX4093 208UX4094 208UX4095 208UX4096 208UX4097

09/08/1999

4.50 - 5.00

208UX4098

208UX4098

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 4.9 U 5 UPETN 4.9 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
9,180 8,270 9,440 18,900 9,290 21,200CALCIUM 8,460
119 196 178 139 130 141CHROMIUM 120
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
26.7 70.2 58.5 38.4 36.2 32.2COPPER 57.7

28,300 51,900 55,300 40,900 31,500 40,700IRON 49,500
12.1 J 9.9 J 14.8 48.8 J 11.8 10 ULEAD 7.4 J
286 766 1,030 599 504 460MANGANESE 500
59.7 88 95.9 69.9 53.1 90.6NICKEL 122

14,000 12,900 13,600 14,100 13,100 14,400POTASSIUM 12,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
10.8 12.2 11.5 10.4 8.1 J 14.3TIN 10.5
3,890 5,000 4,730 4,100 3,890 3,940TITANIUM 4,060
100 197 178 116 110 112VANADIUM 147
59.9 108 106 70.9 62.5 127ZINC 74.7

Volatile Organic Compounds (mg/kg)
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,1,1-TRICHLOROETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.001 J 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,1,2-TRICHLOROETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,1-DICHLOROETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,1-DICHLOROETHENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,2-DICHLOROETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U1,2-DICHLOROPROPANE 0.012 U
0.011 UJ 0.047 UJ 0.015 UJ 0.015 UJ 0.012 UJ 0.013 UJ2-BUTANONE 0.012 UJ
0.011 UJ 0.013 UJ 0.015 UJ 0.011 UJ 0.012 UJ 0.013 UJ2-HEXANONE 0.012 UJ
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 U4-METHYL-2-PENTANONE 0.012 U
0.059 J 0.28 J 0.14 J 0.071 J 0.078 J 0.038 UJACETONE 0.012 UJ
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UBENZENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UBROMODICHLOROMETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UBROMOFORM 0.012 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UBROMOMETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.018CARBON DISULFIDE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UCARBON TETRACHLORIDE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UCHLOROBENZENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UCHLOROETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UCHLOROFORM 0.012 U
0.011 U 0.002 J 0.015 U 0.011 U 0.012 U 0.013 UCHLOROMETHANE 0.012 U
0.47 J 0.17 0.57 J 0.036 0.39 J 0.002 JCIS-1,2-DICHLOROETHENE 0.012 U

0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UDIBROMOCHLOROMETHANE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UETHYLBENZENE 0.012 U
0.011 UJ 0.013 UJ 0.015 UJ 0.011 UJ 0.012 UJ 0.013 UJMETHYLENE CHLORIDE 0.012 UJ
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 USTYRENE 0.012 U
0.001 J 0.013 U 0.002 J 0.011 U 0.012 U 0.013 UTETRACHLOROETHENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UTOLUENE 0.012 U
0.005 J 0.003 J 0.007 J 0.011 U 0.004 J 0.013 UTRANS-1,2-DICHLOROETHENE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UTRANS-1,3-DICHLOROPROPENE 0.012 U

0.29 0.19 0.33 J 0.023 0.15 0.002 JTRICHLOROETHENE 0.002 J
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UVINYL CHLORIDE 0.012 U
0.011 U 0.013 U 0.015 U 0.011 U 0.012 U 0.013 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U1,2,4-TRICHLOROBENZENE 0.43 U
0.2 U 0.24 U 0.23 U 0.2 U 0.21 U 0.21 U1,2-DICHLOROBENZENE 0.22 U
0.2 U 0.24 U 0.23 U 0.2 U 0.21 U 0.21 U1,3-DICHLOROBENZENE 0.22 U
0.2 U 0.24 U 0.23 U 0.2 U 0.21 U 0.21 U1,4-DICHLOROBENZENE 0.22 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.43 U
1 UJ 1.2 UJ 1.2 UJ 1 UJ 1 UJ 1.1 UJ2,4,5-TRICHLOROPHENOL 1.1 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2,4,6-TRICHLOROPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2,4-DICHLOROPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2,4-DIMETHYLPHENOL 0.43 U
1 UJ 1.2 UJ 1.2 UJ 1 UJ 1 UJ 1.1 UJ2,4-DINITROPHENOL 1.1 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2-CHLORONAPHTHALENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2-CHLOROPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2-METHYLNAPHTHALENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2-METHYLPHENOL 0.43 U
1 U 1.2 U 1.2 U 1 U 1 U 1.1 U2-NITROANILINE 1.1 U

0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U2-NITROPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U3,3'-DICHLOROBENZIDINE 0.43 U
1 U 1.2 U 1.2 U 1 U 1 U 1.1 U3-NITROANILINE 1.1 U
1 UJ 1.2 UJ 1.2 UJ 1 UJ 1 UJ 1.1 UJ4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U4-CHLOROANILINE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 U4-METHYLPHENOL 0.43 U
1 U 1.2 U 1.2 U 1 U 1 U 1.1 U4-NITROANILINE 1.1 U
1 U 1.2 U 1.2 U 1 U 1 U 1.1 U4-NITROPHENOL 1.1 U

0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UACENAPHTHENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UACENAPHTHYLENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UANTHRACENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBENZO(A)ANTHRACENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBENZO(A)PYRENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBENZO(B)FLUORANTHENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBENZO(G,H,I)PERYLENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBENZO(K)FLUORANTHENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.43 U
0.16 U 0.19 U 0.18 U 0.16 U 0.16 U 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UBUTYLBENZYLPHTHALATE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UCARBAZOLE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UCHRYSENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDI-N-BUTYLPHTHALATE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDI-N-OCTYLPHTHALATE 0.43 UJ
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDIBENZ(A,H)ANTHRACENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDIBENZOFURAN 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDIETHYLPHTHALATE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UDIMETHYLPHTHALATE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UFLUORANTHENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UFLUORENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UHEXACHLOROBENZENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UHEXACHLOROBUTADIENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UHEXACHLOROCYCLOPENTADIENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UHEXACHLOROETHANE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UINDENO(1,2,3-CD)PYRENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UISOPHORONE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UNAPHTHALENE 0.43 U
1 U 1.2 U 1.2 U 1 U 1 U 1.1 UPENTACHLOROPHENOL 1.1 UJ

0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UPHENANTHRENE 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UPHENOL 0.43 U
0.4 U 0.47 U 0.46 U 0.41 U 0.42 U 0.42 UPYRENE 0.43 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1016 0.022 U
0.041 U 0.048 U 0.046 U 0.042 U 0.042 U 0.042 UAROCLOR-1221 0.044 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1232 0.022 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1242 0.022 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1248 0.022 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1254 0.022 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.005 U 0.005 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR 0.0004 U
0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.02 U 0.024 U 0.023 U 0.021 U 0.021 U 0.021 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.14 U 0.14 U 0.12 U 0.13 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 10 U 30 Y 21 Y 8 U 66 YDIESEL RANGE ORGANICS 9 U
8 U 19 Y 530 Y 400 Y 35 Y 1,300 JMOTOR OIL RANGE ORGANICS 9 U

Gasoline Range (purgeables)
0.6 UJ 0.7 U 0.7 U 0.6 U 0.6 UJ 0.8 YGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4172

2.50 - 3.00

208UX4173

11/04/1999

2.50 - 3.00

208UX4174

11/04/1999

2.50 - 3.00

208UX4175

11/04/1999

2.50 - 3.00

208UX4176

11/04/1999

6.00 - 6.50

208UX4177

11/04/1999

Sample ID 208UX4172 208UX4173 208UX4174 208UX4175 208UX4176 208UX4177

11/04/1999

6.00 - 6.50

208UX4178

208UX4178

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJNITROGLYCERINE 2.5 UJ

5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 6.4 J 5.4 J 10 U 10 U 10 UANTIMONY 10 U
6.7 J 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

13,100 8,940 10,400 8,840 9,200 8,110CALCIUM 7,390
129 132 144 110 103 126CHROMIUM 99
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
28.3 44.8 89.8 35.4 30.7 15.6 UCOPPER 26

40,300 40,200 57,400 26,300 24,300 26,800IRON 23,200
6.2 J 10.8 17.1 13.6 13.9 J 15.4LEAD 10 U
439 484 470 502 581 498MANGANESE 595
89.2 62.8 147 32.8 31.7 45.3NICKEL 27.5

13,400 13,400 15,200 15,100 14,400 13,900POTASSIUM 13,700
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
11.9 11.9 14.3 10.8 11.8 11.8TIN 12.1
3,950 4,110 4,140 4,030 4,080 4,180TITANIUM 4,140
137 123 169 85.2 90.7 99.8VANADIUM 81.7
60 59.7 130 56.2 56.8 54.6ZINC 43

Volatile Organic Compounds (mg/kg)
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,1,1-TRICHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,1,2-TRICHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,1-DICHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,1-DICHLOROETHENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,2-DICHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U1,2-DICHLOROPROPANE 0.01 U
0.011 UJ 0.011 UJ 0.014 UJ 0.009 UJ 0.011 UJ 0.011 UJ2-BUTANONE 0.01 UJ
0.011 UJ 0.011 UJ 0.014 UJ 0.009 UJ 0.011 UJ 0.011 U2-HEXANONE 0.01 UJ
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 U4-METHYL-2-PENTANONE 0.01 U
0.013 UJ 0.047 UJ 0.014 UJ 0.059 J 0.055 J 0.11 JACETONE 0.042 UJ
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UBENZENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UBROMODICHLOROMETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UBROMOFORM 0.01 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UBROMOMETHANE 0.01 U
0.011 U 0.002 J 0.014 U 0.009 U 0.011 U 0.011 UCARBON DISULFIDE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCARBON TETRACHLORIDE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCHLOROBENZENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCHLOROETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCHLOROFORM 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCHLOROMETHANE 0.01 U
0.011 U 0.011 U 0.002 J 0.004 J 0.001 J 0.002 JCIS-1,2-DICHLOROETHENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UDIBROMOCHLOROMETHANE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UETHYLBENZENE 0.01 U
0.011 UJ 0.011 UJ 0.014 UJ 0.009 UJ 0.011 UJ 0.011 UJMETHYLENE CHLORIDE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 USTYRENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UTETRACHLOROETHENE 0.01 U
0.011 U 0.011 U 0.014 U 0.0009 J 0.011 U 0.011 UTOLUENE 0.01 U
0.011 U 0.011 U 0.014 U 0.002 J 0.011 U 0.011 UTRANS-1,2-DICHLOROETHENE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.01 U
0.002 J 0.001 J 0.002 J 0.004 J 0.008 J 0.016 JTRICHLOROETHENE 0.002 J
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UVINYL CHLORIDE 0.01 U
0.011 U 0.011 U 0.014 U 0.009 U 0.011 U 0.011 UXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U1,2,4-TRICHLOROBENZENE 0.37 U
0.2 U 0.21 U 0.22 U 0.18 U 0.2 U 0.2 U1,2-DICHLOROBENZENE 0.18 U
0.2 U 0.21 U 0.22 U 0.18 U 0.2 U 0.2 U1,3-DICHLOROBENZENE 0.18 U
0.2 U 0.21 U 0.22 U 0.18 U 0.2 U 0.2 U1,4-DICHLOROBENZENE 0.18 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.37 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U2,4,5-TRICHLOROPHENOL 0.93 U

0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2,4,6-TRICHLOROPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2,4-DICHLOROPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2,4-DIMETHYLPHENOL 0.37 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U2,4-DINITROPHENOL 0.93 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2-CHLORONAPHTHALENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2-CHLOROPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2-METHYLNAPHTHALENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2-METHYLPHENOL 0.37 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U2-NITROANILINE 0.93 U

0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U2-NITROPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U3,3'-DICHLOROBENZIDINE 0.37 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U3-NITROANILINE 0.93 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U4,6-DINITRO-2-METHYLPHENOL 0.93 U

0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U4-CHLOROANILINE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 U4-METHYLPHENOL 0.37 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U4-NITROANILINE 0.93 U
1 U 1.1 U 1.1 U 0.92 U 1 U 1 U4-NITROPHENOL 0.93 U

0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UACENAPHTHENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UACENAPHTHYLENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UANTHRACENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBENZO(A)ANTHRACENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBENZO(A)PYRENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBENZO(B)FLUORANTHENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBENZO(G,H,I)PERYLENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBENZO(K)FLUORANTHENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.37 U
0.16 U 0.17 U 0.17 UJ 0.14 U 0.16 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 UJ
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UBUTYLBENZYLPHTHALATE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UCARBAZOLE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UCHRYSENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UDI-N-BUTYLPHTHALATE 0.37 U
0.4 UJ 0.42 UJ 0.44 UJ 0.36 UJ 0.41 UJ 0.41 UJDI-N-OCTYLPHTHALATE 0.37 UJ
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UDIBENZOFURAN 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UDIETHYLPHTHALATE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UDIMETHYLPHTHALATE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UFLUORANTHENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UFLUORENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UHEXACHLOROBENZENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UHEXACHLOROBUTADIENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UHEXACHLOROETHANE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UISOPHORONE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UNAPHTHALENE 0.37 U
1 UJ 1.1 UJ 1.1 UJ 0.92 UJ 1 UJ 1 UJPENTACHLOROPHENOL 0.93 UJ
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UPHENANTHRENE 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UPHENOL 0.37 U
0.4 U 0.42 U 0.44 U 0.36 U 0.41 U 0.41 UPYRENE 0.37 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1016 0.019 U
0.041 U 0.042 U 0.045 U 0.037 U 0.041 U 0.042 UAROCLOR-1221 0.037 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1232 0.019 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1242 0.019 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1248 0.019 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1254 0.019 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UAROCLOR-1260 0.019 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR 0.0004 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.02 U 0.021 U 0.022 U 0.018 U 0.021 U 0.021 UMETHOXYCHLOR 0.019 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.13 U 0.14 U 0.11 U 0.12 U 0.12 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 76 Y 85 Y 7 U 8 U 8 UDIESEL RANGE ORGANICS 7 U
8 U 460 Y 570 J 8 Y 22 Y 8 UMOTOR OIL RANGE ORGANICS 7 U

Gasoline Range (purgeables)
0.6 U 0.6 U 4 Y 0.6 U 0.6 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

6.00 - 6.50

208UX4179

6.00 - 6.50

208UX4180

11/04/1999

6.00 - 6.50

208UX4181

11/04/1999

3.00 - 3.50

208UX4182

11/04/1999

3.00 - 3.50

208UX4183

11/04/1999

3.00 - 3.50

208UX4184

11/04/1999

Sample ID 208UX4179 208UX4180 208UX4181 208UX4182 208UX4183 208UX4184

11/04/1999

3.00 - 3.50

208UX4185

208UX4185

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 UJ 2.5 UJ 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U

5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4186

3.50 - 4.00

208UX4187

11/04/1999

3.50 - 4.00

208UX4188

11/04/1999

3.50 - 4.00

208UX4189

11/04/1999

3.50 - 4.00

208UX4190

11/04/1999

3.50 - 4.00

208UX4191

11/04/1999

Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191

11/04/1999

4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
7 J 10 U 10 U 10 U 10 U 10 UANTIMONY 6.8 J

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
12,500 7,810 7,090 10,600 7,100 8,110CALCIUM 7,560

139 118 116 141 155 142CHROMIUM 128
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
39.2 37.7 50.8 25.3 45.9 27.3COPPER 36.8

44,000 35,700 37,200 33,900 32,500 39,500IRON 42,600
11.7 J 11.3 12.2 10.2 12.1 25.6LEAD 12.4
2,880 642 541 253 615 1,140MANGANESE 524
51.1 54.2 57.6 44.7 55.2 63.8NICKEL 58.7

13,500 12,500 13,500 11,900 13,200 13,200POTASSIUM 12,500
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
12.6 8.3 J 12.2 14.2 7.8 J 11TIN 9.1 J
4,040 3,990 4,010 4,090 4,000 4,230TITANIUM 4,020
130 109 105 120 104 131VANADIUM 123
59.2 65.6 72.1 67.7 71.2 68.2ZINC 53.6

Volatile Organic Compounds (mg/kg)
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,1,1-TRICHLOROETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,1,2,2-TETRACHLOROETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,1,2-TRICHLOROETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,1-DICHLOROETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,1-DICHLOROETHENE 0.013 U
0.013 U 0.012 U 0.002 J 0.014 U 0.012 U 0.011 UJ1,2-DICHLOROETHANE 0.013 U

NA NA NA NA 0.07 0.28 J1,2-DICHLOROETHENE (TOTAL) 0.19
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ1,2-DICHLOROPROPANE 0.013 U
0.017 UJ 0.012 U 0.028 UJ 0.014 UJ 0.012 UJ 0.011 UJ2-BUTANONE 0.013 UJ
0.013 UJ 0.012 U 0.014 U 0.014 UJ 0.012 UJ 0.011 UJ2-HEXANONE 0.013 UJ
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJ4-METHYL-2-PENTANONE 0.013 U

0.1 J 0.064 UJ 0.1 UJ 0.021 UJ 0.076 J 0.071 JACETONE 0.056 UJ
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJBENZENE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJBROMODICHLOROMETHANE 0.013 U
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11/04/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4186

3.50 - 4.00

208UX4187

11/04/1999

3.50 - 4.00

208UX4188

11/04/1999

3.50 - 4.00

208UX4189

11/04/1999

3.50 - 4.00

208UX4190

11/04/1999

3.50 - 4.00

208UX4191

11/04/1999

Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191

11/04/1999

4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJBROMOFORM 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 UJ 0.011 UJBROMOMETHANE 0.013 UJ
0.013 U 0.002 J 0.015 0.003 J 0.012 U 0.011 UJCARBON DISULFIDE 0.002 J
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCARBON TETRACHLORIDE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCHLOROBENZENE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCHLOROETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCHLOROFORM 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCHLOROMETHANE 0.013 U

0.24 0.14 0.017 0.12 NA NACIS-1,2-DICHLOROETHENE NA
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJCIS-1,3-DICHLOROPROPENE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJDIBROMOCHLOROMETHANE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJETHYLBENZENE 0.013 U
0.013 UJ 0.012 UJ 0.014 UJ 0.014 UJ 0.012 UJ 0.011 UJMETHYLENE CHLORIDE 0.013 UJ
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJSTYRENE 0.013 U
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.003 JTETRACHLOROETHENE 0.013 U
0.013 U 0.012 U 0.003 J 0.014 U 0.012 U 0.011 UJTOLUENE 0.013 U
0.005 J 0.008 J 0.004 J 0.005 J NA NATRANS-1,2-DICHLOROETHENE NA
0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJTRANS-1,3-DICHLOROPROPENE 0.013 U
0.056 0.069 0.01 J 0.014 0.016 0.17 JTRICHLOROETHENE 0.013 U

0.013 U 0.012 U 0.014 U 0.014 U 0.012 U 0.011 UJVINYL CHLORIDE 0.036
0.013 U 0.012 U 0.005 J 0.014 U 0.012 U 0.011 UJXYLENE (TOTAL) 0.013 U

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U1,2,4-TRICHLOROBENZENE 0.42 U
0.21 U 0.21 U 0.23 U 0.23 U 0.21 U 0.21 U1,2-DICHLOROBENZENE 0.21 U
0.21 U 0.21 U 0.23 U 0.23 U 0.21 U 0.21 U1,3-DICHLOROBENZENE 0.21 U
0.21 U 0.21 U 0.23 U 0.23 U 0.21 U 0.21 U1,4-DICHLOROBENZENE 0.21 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.42 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U2,4,5-TRICHLOROPHENOL 1.1 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2,4,6-TRICHLOROPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2,4-DICHLOROPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2,4-DIMETHYLPHENOL 0.42 U
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Sample Date

3.50 - 4.00

208UX4186

3.50 - 4.00

208UX4187

11/04/1999

3.50 - 4.00

208UX4188

11/04/1999

3.50 - 4.00

208UX4189

11/04/1999

3.50 - 4.00

208UX4190

11/04/1999

3.50 - 4.00

208UX4191

11/04/1999

Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191

11/04/1999

4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
1.1 U 1.1 U 1.2 U 1.2 U 1.1 UJ 1 UJ2,4-DINITROPHENOL 1.1 UJ
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2-CHLORONAPHTHALENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2-CHLOROPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2-METHYLNAPHTHALENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2-METHYLPHENOL 0.42 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U2-NITROANILINE 1.1 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U2-NITROPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U3,3'-DICHLOROBENZIDINE 0.42 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U3-NITROANILINE 1.1 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U4-CHLOROANILINE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 U4-METHYLPHENOL 0.42 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U4-NITROANILINE 1.1 U
1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1 U4-NITROPHENOL 1.1 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UACENAPHTHENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UACENAPHTHYLENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UANTHRACENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBENZO(A)ANTHRACENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBENZO(A)PYRENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBENZO(B)FLUORANTHENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBENZO(G,H,I)PERYLENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBENZO(K)FLUORANTHENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.42 U
0.17 U 0.17 U 0.18 U 0.18 U 0.17 U 0.16 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UBUTYLBENZYLPHTHALATE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UCARBAZOLE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UCHRYSENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UDI-N-BUTYLPHTHALATE 0.42 U
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3.50 - 4.00

208UX4186
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3.50 - 4.00

208UX4188

11/04/1999

3.50 - 4.00

208UX4189

11/04/1999

3.50 - 4.00

208UX4190

11/04/1999

3.50 - 4.00

208UX4191

11/04/1999

Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191

11/04/1999

4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.42 UJ 0.42 UJ 0.46 UJ 0.46 UJ 0.43 UJ 0.42 UJDI-N-OCTYLPHTHALATE 0.42 UJ
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UDIBENZ(A,H)ANTHRACENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UDIBENZOFURAN 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UDIETHYLPHTHALATE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UDIMETHYLPHTHALATE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UFLUORANTHENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UFLUORENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UHEXACHLOROBENZENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UHEXACHLOROBUTADIENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UHEXACHLOROCYCLOPENTADIENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UHEXACHLOROETHANE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UINDENO(1,2,3-CD)PYRENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UISOPHORONE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UNAPHTHALENE 0.42 U
1.1 UJ 1.1 UJ 1.2 UJ 1.2 UJ 1.1 U 1 UPENTACHLOROPHENOL 1.1 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UPHENANTHRENE 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.26 J 0.42 UPHENOL 0.42 U
0.42 U 0.42 U 0.46 U 0.46 U 0.43 U 0.42 UPYRENE 0.42 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1016 0.021 U
0.043 U 0.043 U 0.047 U 0.047 U 0.043 U 0.042 UAROCLOR-1221 0.042 U
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3.50 - 4.00

208UX4186
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208UX4191
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Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191

11/04/1999

4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1232 0.021 U
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1242 0.021 U
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1248 0.021 U
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1254 0.021 U
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UAROCLOR-1260 0.021 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.005 U 0.005 UJ 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0005 U 0.0005 U 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0005 U 0.0005 U 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.022 U 0.022 U 0.024 U 0.023 U 0.021 U 0.021 UMETHOXYCHLOR 0.021 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.13 U 0.14 U 0.14 U 0.13 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 9 U 9 U 9 U 9 U 8 UDIESEL RANGE ORGANICS 8 U
9 U 9 U 39 Y 9 U 10 Y 53 YMOTOR OIL RANGE ORGANICS 8 U

Gasoline Range (purgeables)
0.7 U 0.6 UJ 0.6 UJ 0.7 UJ 0.7 UJ 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Location ID
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208UX4186
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11/04/1999

3.50 - 4.00
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208UX4191
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Sample ID 208UX4186 208UX4187 208UX4188 208UX4189 208UX4190 208UX4191
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4.00 - 4.50

208UX4192

208UX4192

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U

 
Page 36 of 140



Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

Metals (mg/kg)
10 U 7.5 J 5.9 J 11.8 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
7,450 21,800 98,300 87,300 46,200 49,900CALCIUM 77,000
137 131 177 131 123 168CHROMIUM 142
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
21.1 53.1 53.6 92.7 44.1 42.2COPPER 117

40,100 42,000 33,200 38,300 37,100 40,600IRON 38,600
15.8 62.4 42.7 106 63 41.5LEAD 64
718 914 574 549 318 438MANGANESE 602
58.2 72.3 91.6 84.1 46 103NICKEL 76.9

13,300 13,500 5,740 7,860 11,800 9,520POTASSIUM 7,690
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
7.6 J 12.3 13.8 24.5 22.7 18.1TIN 13.7
4,020 4,110 3,430 3,970 4,100 4,130TITANIUM 4,050
109 151 98.9 105 95.1 118VANADIUM 126
63 109 146 J 200 100 149ZINC 171

Volatile Organic Compounds (mg/kg)
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,1,1-TRICHLOROETHANE 0.01 U
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 U1,1,2,2-TETRACHLOROETHANE 0.01 UJ
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,1,2-TRICHLOROETHANE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,1-DICHLOROETHANE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,1-DICHLOROETHENE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,2-DICHLOROETHANE 0.01 U

0.44 0.022 0.01 U 0.009 U 1.2 U 0.01 U1,2-DICHLOROETHENE (TOTAL) 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 U1,2-DICHLOROPROPANE 0.01 U
0.012 UJ 0.01 UJ 0.019 UJ 0.009 UJ 1.2 U 0.01 UJ2-BUTANONE 0.01 UJ
0.012 UJ 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 U2-HEXANONE 0.01 UJ
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 U4-METHYL-2-PENTANONE 0.01 U
0.03 UJ 0.047 UJ 0.11 J 0.046 J 1.2 UJ 0.048 UJACETONE 0.053 J
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UBENZENE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UBROMODICHLOROMETHANE 0.01 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

Volatile Organic Compounds (mg/kg)
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UBROMOFORM 0.01 U
0.012 UJ 0.01 UJ 0.01 U 0.009 U 1.2 U 0.01 UBROMOMETHANE 0.01 UJ
0.012 U 0.003 J 0.021 0.006 J 1.2 U 0.006 JCARBON DISULFIDE 0.029
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UCARBON TETRACHLORIDE 0.01 U
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 UCHLOROBENZENE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UCHLOROETHANE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UCHLOROFORM 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UCHLOROMETHANE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UCIS-1,3-DICHLOROPROPENE 0.01 U
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UDIBROMOCHLOROMETHANE 0.01 U
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 UETHYLBENZENE 0.01 U
0.012 UJ 0.01 UJ 0.01 U 0.009 U 1.2 U 0.01 UMETHYLENE CHLORIDE 0.01 U
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 USTYRENE 0.01 U
0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 UTETRACHLOROETHENE 0.01 U
0.012 U 0.001 J 0.01 UJ 0.002 J 1.2 U 0.01 UTOLUENE 0.001 J
0.012 U 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UTRANS-1,3-DICHLOROPROPENE 0.01 U
0.002 J 0.03 0.01 U 0.009 U 1.2 U 0.01 UTRICHLOROETHENE 0.01 U
0.024 0.01 U 0.01 U 0.009 U 1.2 U 0.01 UVINYL CHLORIDE 0.01 U

0.012 U 0.01 U 0.01 UJ 0.009 UJ 1.2 U 0.01 UXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U1,2,4-TRICHLOROBENZENE 0.41 U
0.21 U 0.2 U 0.2 U 0.2 U 0.19 U 0.2 U1,2-DICHLOROBENZENE 0.21 U
0.21 U 0.2 U 0.2 U 0.2 U 0.19 U 0.2 U1,3-DICHLOROBENZENE 0.21 U
0.21 U 0.2 U 0.2 U 0.2 U 0.19 U 0.2 U1,4-DICHLOROBENZENE 0.21 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.41 U

1 U 1 U 1 U 0.98 U 0.95 U 1 U2,4,5-TRICHLOROPHENOL 1 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2,4,6-TRICHLOROPHENOL 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2,4-DICHLOROPHENOL 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2,4-DIMETHYLPHENOL 0.41 U
1 UJ 1 UJ 1 UJ 0.98 UJ 0.95 UJ 1 UJ2,4-DINITROPHENOL 1 UJ

0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2-CHLORONAPHTHALENE 0.41 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2-CHLOROPHENOL 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2-METHYLNAPHTHALENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2-METHYLPHENOL 0.41 U

1 U 1 U 1 U 0.98 U 0.95 U 1 U2-NITROANILINE 1 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U2-NITROPHENOL 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U3,3'-DICHLOROBENZIDINE 0.41 UJ

1 U 1 U 1 U 0.98 U 0.95 U 1 U3-NITROANILINE 1 U
1 U 1 U 1 UJ 0.98 UJ 0.95 UJ 1 UJ4,6-DINITRO-2-METHYLPHENOL 1 U

0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U4-CHLOROANILINE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 U4-METHYLPHENOL 0.41 U

1 U 1 U 1 U 0.98 U 0.95 U 1 U4-NITROANILINE 1 U
1 U 1 U 1 U 0.98 U 0.95 U 1 U4-NITROPHENOL 1 U

0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UACENAPHTHENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UACENAPHTHYLENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UANTHRACENE 0.41 U
0.42 U 0.4 U 0.4 U 0.018 J 0.38 U 0.41 UBENZO(A)ANTHRACENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBENZO(A)PYRENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBENZO(B)FLUORANTHENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBENZO(G,H,I)PERYLENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBENZO(K)FLUORANTHENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.41 U
0.16 U 0.16 U 0.16 U 0.15 U 0.15 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UBUTYLBENZYLPHTHALATE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UCARBAZOLE 0.41 U
0.42 U 0.4 U 0.4 U 0.028 J 0.022 J 0.41 UCHRYSENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UDI-N-BUTYLPHTHALATE 0.41 U
0.42 UJ 0.4 UJ 0.4 U 0.39 U 0.38 U 0.41 UDI-N-OCTYLPHTHALATE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.41 UJ
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UDIBENZOFURAN 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UDIETHYLPHTHALATE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UDIMETHYLPHTHALATE 0.41 U
0.42 U 0.4 U 0.4 U 0.028 J 0.022 J 0.41 UFLUORANTHENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UFLUORENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UHEXACHLOROBENZENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UHEXACHLOROBUTADIENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UHEXACHLOROETHANE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UISOPHORONE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.41 U
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.023 J
0.42 U 0.4 U 0.4 U 0.39 U 0.38 U 0.41 UNAPHTHALENE 0.41 U

1 U 1 U 1 U 0.98 U 0.95 U 1 UPENTACHLOROPHENOL 1 U
0.42 U 0.4 U 0.4 U 0.018 J 0.38 U 0.41 UPHENANTHRENE 0.41 U
0.42 U 0.4 UJ 0.4 U 0.39 U 0.38 U 0.41 UPHENOL 0.41 U
0.42 U 0.4 U 0.024 J 0.039 J 0.032 J 0.41 UPYRENE 0.41 U

0 U 0 U 0.024 0.113 0.076 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0.018 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 UJ 0.004 UJ 0.004 UJ 0.004 UJ4,4'-DDT 0.002 J
0.002 U 0.002 U 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.02 U 0.02 U 0.02 U 0.019 U 0.02 UAROCLOR-1016 0.021 U
0.042 U 0.04 U 0.04 U 0.04 U 0.038 U 0.041 UAROCLOR-1221 0.042 U
0.021 U 0.02 U 0.02 U 0.02 U 0.019 U 0.02 UAROCLOR-1232 0.021 U
0.021 U 0.02 U 0.02 U 0.02 U 0.019 U 0.02 UAROCLOR-1242 0.021 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

PCBs/Pesticides (mg/kg)
0.021 U 0.02 U 0.02 U 0.02 U 0.019 U 0.02 UAROCLOR-1248 0.021 U
0.021 U 0.02 U 0.02 U 0.024 0.019 U 0.02 UAROCLOR-1254 0.021 U
0.021 U 0.02 U 0.02 U 0.018 J 0.019 UJ 0.036AROCLOR-1260 0.021 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.003 JENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 U
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 U
0.021 U 0.02 U 0.02 U 0.02 U 0.019 U 0.02 UMETHOXYCHLOR 0.021 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0.002
0 U 0 U 0 U 0 U 0 U 0.003TOTAL ENDRINS 0 U

0.12 U 0.12 U 0.12 U 0.12 U 0.11 U 0.12 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 8 U 24 U 40 U 15 U 67 YDIESEL RANGE ORGANICS 17 U
8 U 120 Y 540 J 610 J 320 J 430 JMOTOR OIL RANGE ORGANICS 260

Gasoline Range (purgeables)
0.6 U 0.6 U 0.6 UJ 0.6 U 0.6 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

11/04/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4193

1.50 - 2.00

208UX4194

12/09/1999

4.00 - 4.50

208UX4232

12/09/1999

2.00 - 2.50

208UX4233

12/09/1999

2.00 - 2.50

208UX4234

12/09/1999

2.00 - 2.50

208UX4235

11/04/1999

Sample ID 208UX4193 208UX4194 208UX4232 208UX4233 208UX4234 208UX4235

02/03/2000

0.00 - 0.50

208UX4243

208UX4243

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.22 0.12 U 0.21 0.16PICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U NA NA NA NA NAANTIMONY NA
10 U NA NA NA NA NACADMIUM NA

16,000 NA NA NA NA NACALCIUM NA
117 NA NA NA NA NACHROMIUM NA
10 U NA NA NA NA NACOBALT NA
72.4 NA NA NA NA NACOPPER NA

35,700 NA NA NA NA NAIRON NA
11 NA NA NA NA NALEAD NA
366 NA NA NA NA NAMANGANESE NA
81.1 NA NA NA NA NANICKEL NA

15,200 NA NA NA NA NAPOTASSIUM NA
10 U NA NA NA NA NASILVER NA
13.9 NA NA NA NA NATIN NA
3,750 NA NA NA NA NATITANIUM NA
104 NA NA NA NA NAVANADIUM NA
80.5 NA NA NA NA NAZINC NA

Volatile Organic Compounds (mg/kg)
0.013 U NA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.013 UJ NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.013 U NA NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.013 U NA NA NA NA NA1,1-DICHLOROETHANE NA
0.013 U NA NA NA NA NA1,1-DICHLOROETHENE NA
0.013 U NA NA NA NA NA1,2-DICHLOROETHANE NA
0.013 U NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.013 U NA NA NA NA NA1,2-DICHLOROPROPANE NA
0.013 UJ NA NA NA NA NA2-BUTANONE NA
0.013 UJ NA NA NA NA NA2-HEXANONE NA
0.013 U NA NA NA NA NA4-METHYL-2-PENTANONE NA
0.032 UJ NA NA NA NA NAACETONE NA
0.013 U NA NA NA NA NABENZENE NA
0.013 U NA NA NA NA NABROMODICHLOROMETHANE NA
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U NA NA NA NA NABROMOFORM NA
0.013 UJ NA NA NA NA NABROMOMETHANE NA
0.007 J NA NA NA NA NACARBON DISULFIDE NA
0.013 U NA NA NA NA NACARBON TETRACHLORIDE NA
0.013 U NA NA NA NA NACHLOROBENZENE NA
0.013 U NA NA NA NA NACHLOROETHANE NA
0.013 U NA NA NA NA NACHLOROFORM NA
0.013 U NA NA NA NA NACHLOROMETHANE NA
0.013 U NA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.013 U NA NA NA NA NADIBROMOCHLOROMETHANE NA
0.013 U NA NA NA NA NAETHYLBENZENE NA
0.013 U NA NA NA NA NAMETHYLENE CHLORIDE NA
0.013 U NA NA NA NA NASTYRENE NA
0.013 U NA NA NA NA NATETRACHLOROETHENE NA
0.013 U NA NA NA NA NATOLUENE NA
0.013 U NA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.013 U NA NA NA NA NATRICHLOROETHENE NA
0.013 U NA NA NA NA NAVINYL CHLORIDE NA
0.013 U NA NA NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.44 U NA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,2-DICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,3-DICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,4-DICHLOROBENZENE NA
0.44 U NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.1 U NA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.44 U NA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.44 U NA NA NA NA NA2,4-DICHLOROPHENOL NA
0.44 U NA NA NA NA NA2,4-DIMETHYLPHENOL NA
1.1 UJ NA NA NA NA NA2,4-DINITROPHENOL NA
0.44 U NA NA NA NA NA2-CHLORONAPHTHALENE NA
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U NA NA NA NA NA2-CHLOROPHENOL NA
0.44 U NA NA NA NA NA2-METHYLNAPHTHALENE NA
0.44 U NA NA NA NA NA2-METHYLPHENOL NA
1.1 U NA NA NA NA NA2-NITROANILINE NA
0.44 U NA NA NA NA NA2-NITROPHENOL NA
0.44 UJ NA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
1.1 U NA NA NA NA NA3-NITROANILINE NA
1.1 U NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.44 U NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.44 U NA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.44 U NA NA NA NA NA4-CHLOROANILINE NA
0.44 U NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.44 U NA NA NA NA NA4-METHYLPHENOL NA
1.1 U NA NA NA NA NA4-NITROANILINE NA
1.1 U NA NA NA NA NA4-NITROPHENOL NA
0.44 U NA NA NA NA NAACENAPHTHENE NA
0.44 U NA NA NA NA NAACENAPHTHYLENE NA
0.44 U NA NA NA NA NAANTHRACENE NA
0.44 U NA NA NA NA NABENZO(A)ANTHRACENE NA
0.44 U NA NA NA NA NABENZO(A)PYRENE NA
0.44 U NA NA NA NA NABENZO(B)FLUORANTHENE NA
0.44 U NA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.44 U NA NA NA NA NABENZO(K)FLUORANTHENE NA
0.44 U NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.44 U NA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.18 U NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.44 U NA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.44 U NA NA NA NA NACARBAZOLE NA
0.44 U NA NA NA NA NACHRYSENE NA
0.44 U NA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.44 U NA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.44 UJ NA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U NA NA NA NA NADIBENZOFURAN NA
0.44 U NA NA NA NA NADIETHYLPHTHALATE NA
0.44 U NA NA NA NA NADIMETHYLPHTHALATE NA
0.44 U NA NA NA NA NAFLUORANTHENE NA
0.44 U NA NA NA NA NAFLUORENE NA
0.44 U NA NA NA NA NAHEXACHLOROBENZENE NA
0.44 U NA NA NA NA NAHEXACHLOROBUTADIENE NA
0.44 U NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.44 U NA NA NA NA NAHEXACHLOROETHANE NA
0.44 U NA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.44 U NA NA NA NA NAISOPHORONE NA
0.44 U NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.44 U NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.44 U NA NA NA NA NANAPHTHALENE NA
1.1 U NA NA NA NA NAPENTACHLOROPHENOL NA
0.44 U NA NA NA NA NAPHENANTHRENE NA
0.44 U NA NA NA NA NAPHENOL NA
0.44 U NA NA NA NA NAPYRENE NA

0 U NA NA NA NA NATOTAL HMW PAHS NA
0 U NA NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.004 U NA NA NA NA NA4,4'-DDD NA
0.004 U NA NA NA NA NA4,4'-DDE NA
0.004 U NA NA NA NA NA4,4'-DDT NA
0.002 U NA NA NA NA NAALDRIN NA
0.002 U NA NA NA NA NAALPHA-BHC NA
0.002 U NA NA NA NA NAALPHA-CHLORDANE NA
0.022 U NA NA NA NA NAAROCLOR-1016 NA
0.044 U NA NA NA NA NAAROCLOR-1221 NA
0.022 U NA NA NA NA NAAROCLOR-1232 NA
0.022 U NA NA NA NA NAAROCLOR-1242 NA
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.022 U NA NA NA NA NAAROCLOR-1248 NA
0.022 U NA NA NA NA NAAROCLOR-1254 NA
0.022 U NA NA NA NA NAAROCLOR-1260 NA
0.002 U NA NA NA NA NABETA-BHC NA
0.002 U NA NA NA NA NADELTA-BHC NA
0.004 U NA NA NA NA NADIELDRIN NA
0.002 U NA NA NA NA NAENDOSULFAN I NA
0.004 U NA NA NA NA NAENDOSULFAN II NA
0.004 U NA NA NA NA NAENDOSULFAN SULFATE NA
0.004 U NA NA NA NA NAENDRIN NA
0.004 U NA NA NA NA NAENDRIN ALDEHYDE NA
0.004 U NA NA NA NA NAENDRIN KETONE NA
0.002 U NA NA NA NA NAGAMMA-BHC (LINDANE) NA
0.002 U NA NA NA NA NAGAMMA-CHLORDANE NA
0.0004 U NA NA NA NA NAHEPTACHLOR NA
0.0004 U NA NA NA NA NAHEPTACHLOR EPOXIDE NA
0.022 U NA NA NA NA NAMETHOXYCHLOR NA

0 U NA NA NA NA NATOTAL BHC NA
0 U NA NA NA NA NATOTAL CHLORDANES NA
0 U NA NA NA NA NATOTAL DDTS NA
0 U NA NA NA NA NATOTAL ENDRINS NA

0.13 U NA NA NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 390 Y 12 U 60 Y 12 U 210 YDIESEL RANGE ORGANICS 13 U
9 U 1,100 Y 17 Y 220 Y 19 Y 800 YMOTOR OIL RANGE ORGANICS 8 YJ

Gasoline Range (purgeables)
0.7 U NA NA NA NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
0.12 U NA NA NA NA NA1,3,5-TRINITROBENZENE NA
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Sample Depth

02/03/2000

Sample Location ID

Sample Date

0.00 - 0.50

208UX4244

0.50 - 1.00

A080GB001

10/05/1998

2.00 - 2.50

A080GB001

10/05/1998

0.50 - 1.00

A080GB002

10/05/1998

2.00 - 2.50

A080GB002

10/05/1998

0.50 - 1.00

A080GB003

10/05/1998

Sample ID 208UX4244 136A080GP001 136A080GP002 136A080GP003 136A080GP004 136A080GP005

10/05/1998

2.00 - 2.50

A080GB003

136A080GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U NA NA NA NA NA1,3-DINITROBENZENE NA
0.12 U NA NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.12 U NA NA NA NA NA2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.24 U NA NA NA NA NA2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA2-NITROTOLUENE NA
0.12 U NA NA NA NA NA3-NITROTOLUENE NA
0.12 U NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA4-NITROTOLUENE NA
0.12 U NA NA NA NA NAHMX NA
0.12 U NA NA NA NA NANITROBENZENE NA
2.4 U NA NA NA NA NANITROGLYCERINE NA
4.9 U NA NA NA NA NAPETN NA
0.12 U NA NA NA NA NAPICRIC ACID NA
0.12 U NA NA NA NA NARDX NA
0.12 U NA NA NA NA NATETRYL NA

Percent Moisture (%MST)
NA 6 18.2 8.1 16.6 6.2PERCENT MOISTURE 24.3
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

0.25 - 0.75

A080GB004

2.00 - 2.50

A080GB004

08/13/2003

0.00 - 0.50

A080GB005

08/13/2003

2.00 - 2.50

A080GB005

08/13/2003

4.00 - 4.50

A080GB005

08/13/2003

0.00 - 0.50

A080GB006

08/13/2003

Sample ID A080GP008 A080GP009 A080GP010 A080GP011 A080GP012 A080GP013

08/13/2003

2.00 - 2.50

A080GB006

A080GP014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 0.02 R 0.26 J 0.24 J NAANTIMONY NA
NA NA 1.33 46.8 21.3 NALEAD NA

Volatile Organic Compounds (mg/kg)
NA 0.00085 UJ NA 0.00069 UJ NA NA1,1,1-TRICHLOROETHANE 0.00062 UJ
NA 0.0011 UJ NA 0.00088 UJ NA NA1,1,2,2-TETRACHLOROETHANE 0.0008 UJ
NA 0.0011 UJ NA 0.00084 UJ NA NA1,1,2-TRICHLOROETHANE 0.00075 UJ
NA 0.0012 UJ NA 0.00094 UJ NA NA1,1-DICHLOROETHANE 0.00085 UJ
NA 0.0011 UJ NA 0.00084 UJ NA NA1,1-DICHLOROETHENE 0.00075 UJ
NA 0.0014 UJ NA 0.0011 UJ NA NA1,2,3-TRICHLOROBENZENE 0.00098 UJ
NA 0.0012 UJ NA 0.00093 UJ NA NA1,2,4-TRICHLOROBENZENE 0.00084 UJ
NA 0.0013 UJ NA 0.0011 UJ NA NA1,2-DIBROMO-3-CHLOROPROPANE 0.00093 UJ
NA 0.0012 UJ NA 0.00096 UJ NA NA1,2-DIBROMOETHANE 0.00086 UJ
NA 0.00097 UJ NA 0.00079 UJ NA NA1,2-DICHLOROBENZENE 0.00071 UJ
NA 0.001 UJ NA 0.00081 UJ NA NA1,2-DICHLOROETHANE 0.00073 UJ
NA 0.0011 UJ NA 0.00087 UJ NA NA1,2-DICHLOROPROPANE 0.00079 UJ
NA 0.0011 UJ NA 0.00086 UJ NA NA1,3-DICHLOROBENZENE 0.00078 UJ
NA 0.0013 UJ NA 0.00099 UJ NA NA1,4-DICHLOROBENZENE 0.00089 UJ
NA 0.013 R NA 0.011 R NA NA2-BUTANONE 0.0092 R
NA 0.0091 UJ NA 0.0074 UJ NA NA2-HEXANONE 0.0067 UJ
NA 0.0082 UJ NA 0.0067 UJ NA NA4-METHYL-2-PENTANONE 0.006 UJ
NA 0.015 UJ NA 0.013 UJ NA NAACETONE 0.011 UJ
NA 0.0012 UJ NA 0.00096 UJ NA NABENZENE 0.00086 UJ
NA 0.00078 UJ NA 0.00063 UJ NA NABROMOCHLOROMETHANE 0.00057 UJ
NA 0.00079 UJ NA 0.00064 UJ NA NABROMODICHLOROMETHANE 0.00058 UJ
NA 0.00097 UJ NA 0.00079 UJ NA NABROMOFORM 0.00071 UJ
NA 0.0012 UJ NA 0.00097 UJ NA NABROMOMETHANE 0.00087 UJ
NA 0.0023 UJ NA 0.0019 UJ NA NACARBON DISULFIDE 0.0017 UJ
NA 0.0009 UJ NA 0.00073 UJ NA NACARBON TETRACHLORIDE 0.00066 UJ
NA 0.0011 UJ NA 0.00085 UJ NA NACHLOROBENZENE 0.00076 UJ
NA 0.0012 R NA 0.00094 R NA NACHLOROETHANE 0.00085 R
NA 0.00085 UJ NA 0.00069 UJ NA NACHLOROFORM 0.00062 UJ
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

0.25 - 0.75

A080GB004

2.00 - 2.50

A080GB004

08/13/2003

0.00 - 0.50

A080GB005

08/13/2003

2.00 - 2.50

A080GB005

08/13/2003

4.00 - 4.50

A080GB005

08/13/2003

0.00 - 0.50

A080GB006

08/13/2003

Sample ID A080GP008 A080GP009 A080GP010 A080GP011 A080GP012 A080GP013

08/13/2003

2.00 - 2.50

A080GB006

A080GP014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.0015 UJ NA 0.0012 UJ NA NACHLOROMETHANE 0.0011 UJ
NA 0.0013 UJ NA 0.001 UJ NA NACIS-1,2-DICHLOROETHENE 0.0035 J
NA 0.0012 UJ NA 0.00092 UJ NA NACIS-1,3-DICHLOROPROPENE 0.00083 UJ
NA 0.0009 UJ NA 0.00073 UJ NA NADIBROMOCHLOROMETHANE 0.00066 UJ
NA 0.00085 UJ NA 0.00069 UJ NA NAETHYLBENZENE 0.00062 UJ
NA 0.0011 UJ NA 0.0009 UJ NA NAFREON 113 0.00081 UJ
NA 0.0011 UJ NA 0.00085 UJ NA NAFREON 12 0.00076 UJ
NA 0.0011 UJ NA 0.00082 UJ NA NAISOPROPYLBENZENE 0.00074 UJ
NA 0.00095 UJ NA 0.00078 UJ NA NAMETHYL TERTIARY BUTYLETHER 0.0007 UJ
NA 0.0029 UJ NA 0.0025 UJ NA NAMETHYLENE CHLORIDE 0.0018 UJ
NA 0.0011 UJ NA 0.00088 UJ NA NASTYRENE 0.0008 UJ
NA 0.00047 UJ NA 0.00038 UJ NA NATETRACHLOROETHENE 0.00034 UJ
NA 0.0013 UJ NA 0.0011 UJ NA NATOLUENE 0.00092 UJ
NA 0.0011 UJ NA 0.00088 UJ NA NATRANS-1,2-DICHLOROETHENE 0.0008 UJ
NA 0.0009 UJ NA 0.00073 UJ NA NATRANS-1,3-DICHLOROPROPENE 0.00066 UJ
NA 0.00042 UJ NA 0.00034 UJ NA NATRICHLOROETHENE 0.0011 J
NA 0.0011 UJ NA 0.00088 UJ NA NATRICHLOROFLUOROMETHANE 0.0008 UJ
NA 0.00093 UJ NA 0.00075 UJ NA NAVINYL CHLORIDE 0.00068 UJ
NA 0.0011 UJ NA 0.00084 UJ NA NAXYLENE (TOTAL) 0.00075 UJ

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 HJ 9.1 UJ 7.4 UJ 11 J 9.3 UJ 7.5 UJDIESEL RANGE ORGANICS 7.8 UJ
120 MJ 25 YJ 11 YJ 53 MJ 15 YJ 24 YJMOTOR OIL RANGE ORGANICS 37 MJ

Percent Moisture (%MST)
2.7 21.2 3.8 15.3 23.3 4.3PERCENT MOISTURE 7.8
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Sample Depth

08/18/2003

Sample Location ID

Sample Date

0.00 - 0.50

A080GB007

2.00 - 2.50

A080GB007

08/18/2003

4.00 - 4.50

A080GB007

08/13/2003

2.00 - 2.50

A080GB008

08/13/2003

4.00 - 4.50

A080GB008

08/13/2003

0.00 - 0.50

A080GB009

08/18/2003

Sample ID A080GP015 A080GP016 A080GP017 A080GP018 A080GP019 A080GP020

08/13/2003

2.00 - 2.50

A080GB009

A080GP021

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
1.27 NA NA NA NA 1.86CADMIUM NA

Volatile Organic Compounds (mg/kg)
NA 0.00072 U NA 0.00085 UJ NA NA1,1,1-TRICHLOROETHANE 0.00076 UJ
NA 0.00092 U NA 0.0011 UJ NA NA1,1,2,2-TETRACHLOROETHANE 0.00097 UJ
NA 0.00087 U NA 0.0011 UJ NA NA1,1,2-TRICHLOROETHANE 0.00092 UJ
NA 0.00099 U NA 0.0012 UJ NA NA1,1-DICHLOROETHANE 0.0011 UJ
NA 0.00087 U NA 0.0011 UJ NA NA1,1-DICHLOROETHENE 0.00092 UJ
NA 0.0012 U NA 0.0014 UJ NA NA1,2,3-TRICHLOROBENZENE 0.0012 UJ
NA 0.00097 U NA 0.0012 UJ NA NA1,2,4-TRICHLOROBENZENE 0.0011 UJ
NA 0.0011 U NA 0.0013 UJ NA NA1,2-DIBROMO-3-CHLOROPROPANE 0.0012 UJ
NA 0.001 U NA 0.0012 UJ NA NA1,2-DIBROMOETHANE 0.0011 UJ
NA 0.00082 U NA 0.00097 UJ NA NA1,2-DICHLOROBENZENE 0.00086 UJ
NA 0.00085 U NA 0.001 UJ NA NA1,2-DICHLOROETHANE 0.00089 UJ
NA 0.00091 U NA 0.0011 UJ NA NA1,2-DICHLOROPROPANE 0.00096 UJ
NA 0.0009 U NA 0.0011 UJ NA NA1,3-DICHLOROBENZENE 0.00094 UJ
NA 0.0011 U NA 0.0013 UJ NA NA1,4-DICHLOROBENZENE 0.0011 UJ
NA 0.011 R NA 0.013 R NA NA2-BUTANONE 0.012 R
NA 0.0077 U NA 0.0091 UJ NA NA2-HEXANONE 0.0081 UJ
NA 0.007 U NA 0.0082 UJ NA NA4-METHYL-2-PENTANONE 0.0073 UJ
NA 0.013 U NA 0.015 UJ NA NAACETONE 0.014 UJ
NA 0.001 U NA 0.0012 UJ NA NABENZENE 0.0011 UJ
NA 0.00066 U NA 0.00078 UJ NA NABROMOCHLOROMETHANE 0.00069 UJ
NA 0.00067 U NA 0.00079 UJ NA NABROMODICHLOROMETHANE 0.00071 UJ
NA 0.00082 U NA 0.00097 UJ NA NABROMOFORM 0.00086 UJ
NA 0.0011 U NA 0.0012 UJ NA NABROMOMETHANE 0.0011 UJ
NA 0.0019 U NA 0.0023 UJ NA NACARBON DISULFIDE 0.002 UJ
NA 0.00076 U NA 0.0009 UJ NA NACARBON TETRACHLORIDE 0.0008 UJ
NA 0.00089 U NA 0.0011 UJ NA NACHLOROBENZENE 0.00093 UJ
NA 0.00099 R NA 0.0012 R NA NACHLOROETHANE 0.0011 R
NA 0.00072 U NA 0.00085 UJ NA NACHLOROFORM 0.00076 UJ
NA 0.0013 U NA 0.0015 UJ NA NACHLOROMETHANE 0.0014 UJ
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Sample Depth

08/18/2003

Sample Location ID

Sample Date

0.00 - 0.50

A080GB007

2.00 - 2.50

A080GB007

08/18/2003

4.00 - 4.50

A080GB007

08/13/2003

2.00 - 2.50

A080GB008

08/13/2003

4.00 - 4.50

A080GB008

08/13/2003

0.00 - 0.50

A080GB009

08/18/2003

Sample ID A080GP015 A080GP016 A080GP017 A080GP018 A080GP019 A080GP020

08/13/2003

2.00 - 2.50

A080GB009

A080GP021

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.0011 U NA 0.0013 UJ NA NACIS-1,2-DICHLOROETHENE 0.0011 UJ
NA 0.00096 U NA 0.0012 UJ NA NACIS-1,3-DICHLOROPROPENE 0.0011 UJ
NA 0.00076 U NA 0.0009 UJ NA NADIBROMOCHLOROMETHANE 0.0008 UJ
NA 0.00072 U NA 0.00085 UJ NA NAETHYLBENZENE 0.00076 UJ
NA 0.00094 U NA 0.0012 UJ NA NAFREON 113 0.00098 UJ
NA 0.00089 U NA 0.0011 UJ NA NAFREON 12 0.00093 UJ
NA 0.00086 U NA 0.0011 UJ NA NAISOPROPYLBENZENE 0.0009 UJ
NA 0.00081 U NA 0.00096 UJ NA NAMETHYL TERTIARY BUTYLETHER 0.00085 UJ
NA 0.0013 U NA 0.0024 UJ NA NAMETHYLENE CHLORIDE 0.0016 UJ
NA 0.00092 U NA 0.0011 UJ NA NASTYRENE 0.00097 UJ
NA 0.0004 U NA 0.00047 UJ NA NATETRACHLOROETHENE 0.00041 UJ
NA 0.0011 U NA 0.0013 UJ NA NATOLUENE 0.0012 UJ
NA 0.00092 U NA 0.0011 UJ NA NATRANS-1,2-DICHLOROETHENE 0.00097 UJ
NA 0.00076 U NA 0.0009 UJ NA NATRANS-1,3-DICHLOROPROPENE 0.0008 UJ
NA 0.0064 UJ NA 0.00042 UJ NA NATRICHLOROETHENE 0.00038 UJ
NA 0.00092 U NA 0.0011 UJ NA NATRICHLOROFLUOROMETHANE 0.00097 UJ
NA 0.00079 U NA 0.00093 UJ NA NAVINYL CHLORIDE 0.00082 UJ
NA 0.00087 U NA 0.0011 UJ NA NAXYLENE (TOTAL) 0.00092 UJ

Semivolatile Organic Compounds (mg/kg)
0.012 U NA NA NA NA 0.012 UJ1,2,4-TRICHLOROBENZENE NA
0.015 U 0.018 U NA NA NA 0.015 UJ2,2'-OXYBIS(1-CHLOROPROPANE) 0.018 UJ
0.018 U 0.022 U NA NA NA 0.018 UJ2,4,5-TRICHLOROPHENOL 0.022 UJ
0.015 U 0.019 U NA NA NA 0.015 UJ2,4,6-TRICHLOROPHENOL 0.018 UJ
0.018 U 0.021 U NA NA NA 0.018 UJ2,4-DICHLOROPHENOL 0.021 UJ
0.016 U 0.02 U NA NA NA 0.016 UJ2,4-DIMETHYLPHENOL 0.019 UJ
0.12 U 0.15 U NA NA NA 0.12 UJ2,4-DINITROPHENOL 0.15 UJ
0.016 U 0.019 U NA NA NA 0.016 UJ2,4-DINITROTOLUENE 0.019 UJ
0.017 U 0.02 U NA NA NA 0.017 UJ2,6-DINITROTOLUENE 0.02 UJ
0.011 U 0.013 U NA NA NA 0.011 UJ2-CHLORONAPHTHALENE 0.013 UJ
0.011 U 0.013 U NA NA NA 0.011 UJ2-CHLOROPHENOL 0.013 UJ
0.012 U 0.014 U NA NA NA 0.012 UJ2-METHYLNAPHTHALENE 0.014 UJ
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Sample Depth

08/18/2003

Sample Location ID

Sample Date

0.00 - 0.50

A080GB007

2.00 - 2.50

A080GB007

08/18/2003

4.00 - 4.50

A080GB007

08/13/2003

2.00 - 2.50

A080GB008

08/13/2003

4.00 - 4.50

A080GB008

08/13/2003

0.00 - 0.50

A080GB009

08/18/2003

Sample ID A080GP015 A080GP016 A080GP017 A080GP018 A080GP019 A080GP020

08/13/2003

2.00 - 2.50

A080GB009

A080GP021

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.018 U 0.022 U NA NA NA 0.018 UJ2-METHYLPHENOL 0.021 UJ
0.018 U 0.022 U NA NA NA 0.018 UJ2-NITROANILINE 0.022 UJ
0.015 U 0.018 U NA NA NA 0.015 UJ2-NITROPHENOL 0.018 UJ
0.029 U 0.035 U NA NA NA 0.029 UJ3,3'-DICHLOROBENZIDINE 0.034 UJ
0.19 U 0.23 U NA NA NA 0.19 UJ3-NITROANILINE 0.22 UJ
0.15 U 0.19 U NA NA NA 0.15 UJ4,6-DINITRO-2-METHYLPHENOL 0.19 UJ
0.013 U 0.016 U NA NA NA 0.013 UJ4-BROMOPHENYL-PHENYLETHER 0.016 UJ
0.018 U 0.021 U NA NA NA 0.018 UJ4-CHLORO-3-METHYLPHENOL 0.021 UJ
0.016 U 0.019 U NA NA NA 0.015 UJ4-CHLOROANILINE 0.019 UJ
0.017 U 0.021 U NA NA NA 0.017 UJ4-CHLOROPHENYL-PHENYLETHER 0.021 UJ
0.018 U 0.022 U NA NA NA 0.018 UJ4-METHYLPHENOL 0.022 UJ
0.19 U 0.23 U NA NA NA 0.19 UJ4-NITROANILINE 0.23 UJ
0.16 U 0.19 U NA NA NA 0.16 UJ4-NITROPHENOL 0.19 UJ
0.014 U 0.017 U NA NA NA 0.014 UJACENAPHTHENE 0.017 UJ
0.014 U 0.016 U NA NA NA 0.014 UJACENAPHTHYLENE 0.016 UJ
0.015 U 0.018 U NA NA NA 0.015 UJANTHRACENE 0.018 UJ
0.013 U 0.029 NA NA NA 0.027 JBENZO(A)ANTHRACENE 0.016 UJ
0.021 U 0.025 U NA NA NA 0.05 JBENZO(A)PYRENE 0.025 UJ
0.018 U 0.022 U NA NA NA 0.053 JBENZO(B)FLUORANTHENE 0.022 UJ
0.076 0.026 U NA NA NA 0.054 JBENZO(G,H,I)PERYLENE 0.026 UJ

0.021 U 0.025 U NA NA NA 0.054 JBENZO(K)FLUORANTHENE 0.025 UJ
0.15 U 0.18 U NA NA NA 0.15 UJBENZOIC ACID 0.18 UJ
0.012 U 0.014 U NA NA NA 0.012 UJBIS(2-CHLOROETHOXY)METHANE 0.014 UJ
0.013 U 0.015 U NA NA NA 0.013 UJBIS(2-CHLOROETHYL)ETHER 0.015 UJ
0.02 U 0.024 U NA NA NA 0.02 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.024 UJ
0.017 U 0.021 U NA NA NA 0.017 UJBUTYLBENZYLPHTHALATE 0.021 UJ
0.012 U 0.015 U NA NA NA 0.012 UJCARBAZOLE 0.015 UJ
0.013 U 0.036 NA NA NA 0.047 JCHRYSENE 0.015 UJ
0.013 U 0.016 U NA NA NA 0.013 UJDI-N-BUTYLPHTHALATE 0.016 UJ
0.026 U 0.031 U NA NA NA 0.025 UJDI-N-OCTYLPHTHALATE 0.031 UJ
0.029 U 0.035 U NA NA NA 0.029 UJDIBENZ(A,H)ANTHRACENE 0.035 UJ
0.013 U 0.015 U NA NA NA 0.013 UJDIBENZOFURAN 0.015 UJ
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Sample Depth

08/18/2003

Sample Location ID

Sample Date

0.00 - 0.50

A080GB007

2.00 - 2.50

A080GB007

08/18/2003

4.00 - 4.50

A080GB007

08/13/2003

2.00 - 2.50

A080GB008

08/13/2003

4.00 - 4.50

A080GB008

08/13/2003

0.00 - 0.50

A080GB009

08/18/2003

Sample ID A080GP015 A080GP016 A080GP017 A080GP018 A080GP019 A080GP020

08/13/2003

2.00 - 2.50

A080GB009

A080GP021

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.015 U 0.018 U NA NA NA 0.015 UJDIETHYLPHTHALATE 0.018 UJ
0.018 U 0.021 U NA NA NA 0.018 UJDIMETHYLPHTHALATE 0.021 UJ
0.012 U 0.067 NA NA NA 0.047 JFLUORANTHENE 0.015 UJ
0.014 U 0.017 U NA NA NA 0.014 UJFLUORENE 0.017 UJ
0.016 U 0.019 U NA NA NA 0.016 UJHEXACHLOROBENZENE 0.019 UJ
0.015 U 0.018 U NA NA NA 0.015 UJHEXACHLOROBUTADIENE 0.018 UJ
0.014 U 0.016 U NA NA NA 0.013 UJHEXACHLOROCYCLOPENTADIENE 0.016 UJ
0.023 U 0.028 U NA NA NA 0.023 UJHEXACHLOROETHANE 0.028 UJ
0.041 U 0.049 U NA NA NA 0.05 JINDENO(1,2,3-CD)PYRENE 0.049 UJ
0.015 U 0.018 U NA NA NA 0.015 UJISOPHORONE 0.018 UJ
0.02 U 0.025 U NA NA NA 0.02 UJN-NITROSO-DI-N-PROPYLAMINE 0.024 UJ
0.019 U 0.023 U NA NA NA 0.019 UJN-NITROSODIPHENYLAMINE (1) 0.023 UJ
0.016 U 0.019 U NA NA NA 0.015 UJNAPHTHALENE 0.019 UJ
0.028 U 0.033 U NA NA NA 0.028 UJNITROBENZENE 0.033 UJ
0.14 U 0.16 U NA NA NA 0.13 UJPENTACHLOROPHENOL 0.16 UJ
0.011 U 0.055 NA NA NA 0.034 JPHENANTHRENE 0.013 UJ
0.021 U 0.025 U NA NA NA 0.021 UJPHENOL 0.025 UJ
0.015 U 0.08 NA NA NA 0.055 JPYRENE 0.018 UJ
0.076 0.212 NA NA NA 0.437TOTAL HMW PAHS 0 U
0 U 0.055 NA NA NA 0.034TOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

56 H 9 U 9.6 U 9.1 UJ 9.9 UJ 29 DJDIESEL RANGE ORGANICS 9 UJ
450 M 25 M 39 M 12 YJ 17 YJ 130 MJMOTOR OIL RANGE ORGANICS 12 YJ

Percent Moisture (%MST)
4.1 20.6 25.3 21.5 28 3.7PERCENT MOISTURE 20.4
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

6.00 - 6.50

A080GB009

0.00 - 0.50

A080GB010

08/13/2003

2.00 - 2.50

A080GB010

08/13/2003

4.00 - 4.50

A080GB010

08/13/2003

7.00 - 7.50

A080GB010

08/14/2003

0.00 - 0.50

A080GB011

08/13/2003

Sample ID A080GP022 A080GP024 A080GP025 A080GP026 A080GP027 A080GP029

08/14/2003

2.00 - 2.50

A080GB011

A080GP030

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 3.32 NA NA NA NACADMIUM NA

Volatile Organic Compounds (mg/kg)
0.00061 UJ NA 0.00075 UJ 0.0008 UJ 0.00067 UJ NA1,1,1-TRICHLOROETHANE NA
0.00078 UJ NA 0.00096 UJ 0.0011 UJ 0.00085 UJ NA1,1,2,2-TETRACHLOROETHANE NA
0.00073 UJ NA 0.00091 UJ 0.00096 UJ 0.00081 UJ NA1,1,2-TRICHLOROETHANE NA
0.00083 UJ NA 0.0011 UJ 0.0011 UJ 0.00091 UJ NA1,1-DICHLOROETHANE NA
0.00073 UJ NA 0.00091 UJ 0.00096 UJ 0.00081 UJ NA1,1-DICHLOROETHENE NA
0.00096 UJ NA 0.0012 UJ 0.0013 UJ 0.0011 UJ NA1,2,3-TRICHLOROBENZENE NA
0.00082 UJ NA 0.0011 UJ 0.0011 UJ 0.0009 UJ NA1,2,4-TRICHLOROBENZENE NA
0.0009 UJ NA 0.0012 UJ 0.0012 UJ 0.00099 UJ NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.00084 UJ NA 0.0011 UJ 0.0011 UJ 0.00092 UJ NA1,2-DIBROMOETHANE NA
0.00069 UJ NA 0.00086 UJ 0.00091 UJ 0.00076 UJ NA1,2-DICHLOROBENZENE NA
0.00071 UJ NA 0.00088 UJ 0.00094 UJ 0.00078 UJ NA1,2-DICHLOROETHANE NA
0.00077 UJ NA 0.00095 UJ 0.001 UJ 0.00084 UJ NA1,2-DICHLOROPROPANE NA
0.00076 UJ NA 0.00094 UJ 0.00099 UJ 0.00083 UJ NA1,3-DICHLOROBENZENE NA
0.00087 UJ NA 0.0011 UJ 0.0012 UJ 0.00096 UJ NA1,4-DICHLOROBENZENE NA
0.0089 R NA 0.012 UJ 0.012 UJ 0.0098 R NA2-BUTANONE NA
0.0065 UJ NA 0.0081 UJ 0.0085 UJ 0.0071 UJ NA2-HEXANONE NA
0.0059 UJ NA 0.0073 UJ 0.0077 UJ 0.0064 UJ NA4-METHYL-2-PENTANONE NA
0.022 UJ NA 0.014 UJ 0.014 UJ 0.064 UJ NAACETONE NA

0.00084 UJ NA 0.0011 UJ 0.0011 UJ 0.00092 UJ NABENZENE NA
0.00055 UJ NA 0.00069 UJ 0.00073 UJ 0.00061 UJ NABROMOCHLOROMETHANE NA
0.00057 UJ NA 0.0007 UJ 0.00074 UJ 0.00062 UJ NABROMODICHLOROMETHANE NA
0.00069 UJ NA 0.00086 UJ 0.00091 UJ 0.00076 UJ NABROMOFORM NA
0.00085 UJ NA 0.0011 UJ 0.0012 UJ 0.00093 UJ NABROMOMETHANE NA
0.0016 UJ NA 0.002 UJ 0.0021 UJ 0.0018 UJ NACARBON DISULFIDE NA
0.00064 UJ NA 0.00079 UJ 0.00084 UJ 0.0007 UJ NACARBON TETRACHLORIDE NA
0.00075 UJ NA 0.00092 UJ 0.00098 UJ 0.00082 UJ NACHLOROBENZENE NA
0.00083 R NA 0.0011 UJ 0.0011 UJ 0.00091 R NACHLOROETHANE NA
0.00061 UJ NA 0.00075 UJ 0.0008 UJ 0.00067 UJ NACHLOROFORM NA
0.0011 UJ NA 0.0013 UJ 0.0014 UJ 0.0012 UJ NACHLOROMETHANE NA
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

6.00 - 6.50

A080GB009

0.00 - 0.50

A080GB010

08/13/2003

2.00 - 2.50

A080GB010

08/13/2003

4.00 - 4.50

A080GB010

08/13/2003

7.00 - 7.50

A080GB010

08/14/2003

0.00 - 0.50

A080GB011

08/13/2003

Sample ID A080GP022 A080GP024 A080GP025 A080GP026 A080GP027 A080GP029

08/14/2003

2.00 - 2.50

A080GB011

A080GP030

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0011 J NA 0.0011 UJ 0.0012 UJ 0.00097 UJ NACIS-1,2-DICHLOROETHENE NA

0.00081 UJ NA 0.001 UJ 0.0011 UJ 0.00089 UJ NACIS-1,3-DICHLOROPROPENE NA
0.00064 UJ NA 0.00079 UJ 0.00084 UJ 0.0007 UJ NADIBROMOCHLOROMETHANE NA
0.00061 UJ NA 0.00075 UJ 0.0008 UJ 0.00067 UJ NAETHYLBENZENE NA
0.00079 UJ NA 0.00098 UJ 0.0011 UJ 0.00086 UJ NAFREON 113 NA
0.00075 UJ NA 0.00092 UJ 0.00098 UJ 0.00082 UJ NAFREON 12 NA
0.00072 UJ NA 0.0009 UJ 0.00095 UJ 0.00079 UJ NAISOPROPYLBENZENE NA
0.00068 UJ NA 0.00084 UJ 0.00089 UJ 0.00075 UJ NAMETHYL TERTIARY BUTYLETHER NA
0.0015 UJ NA 0.0013 UJ 0.0014 UJ 0.0021 UJ NAMETHYLENE CHLORIDE NA
0.00078 UJ NA 0.00096 UJ 0.0011 UJ 0.00085 UJ NASTYRENE NA
0.00033 UJ NA 0.00041 UJ 0.00044 UJ 0.00037 UJ NATETRACHLOROETHENE NA
0.00089 UJ NA 0.0012 UJ 0.0012 UJ 0.00098 UJ NATOLUENE NA
0.00078 UJ NA 0.00096 UJ 0.0011 UJ 0.00085 UJ NATRANS-1,2-DICHLOROETHENE NA
0.00064 UJ NA 0.00079 UJ 0.00084 UJ 0.0007 UJ NATRANS-1,3-DICHLOROPROPENE NA
0.0003 UJ NA 0.00037 UJ 0.00039 UJ 0.00033 UJ NATRICHLOROETHENE NA
0.00078 UJ NA 0.00096 UJ 0.0011 UJ 0.00085 UJ NATRICHLOROFLUOROMETHANE NA
0.00066 UJ NA 0.00082 UJ 0.00087 UJ 0.00073 UJ NAVINYL CHLORIDE NA
0.00073 UJ NA 0.00091 UJ 0.00096 UJ 0.00081 UJ NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA 0.012 UJ NA NA NA 0.014 U1,2,4-TRICHLOROBENZENE 0.018 U
NA 0.015 UJ 0.019 UJ NA NA 0.018 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.022 U
NA 0.019 UJ 0.023 UJ NA NA 0.022 U2,4,5-TRICHLOROPHENOL 0.027 U
NA 0.016 UJ 0.019 UJ NA NA 0.018 U2,4,6-TRICHLOROPHENOL 0.023 U
NA 0.018 UJ 0.022 UJ NA NA 0.021 U2,4-DICHLOROPHENOL 0.026 U
NA 0.016 UJ 0.02 UJ NA NA 0.019 U2,4-DIMETHYLPHENOL 0.024 U
NA 0.12 UJ 0.15 UJ NA NA 0.14 U2,4-DINITROPHENOL 0.18 U
NA 0.016 UJ 0.02 UJ NA NA 0.019 U2,4-DINITROTOLUENE 0.024 U
NA 0.017 UJ 0.021 UJ NA NA 0.02 U2,6-DINITROTOLUENE 0.025 U
NA 0.011 UJ 0.014 UJ NA NA 0.013 U2-CHLORONAPHTHALENE 0.016 U
NA 0.011 UJ 0.013 UJ NA NA 0.013 U2-CHLOROPHENOL 0.016 U
NA 0.022 J 0.015 UJ NA NA 0.014 U2-METHYLNAPHTHALENE 0.018 U
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

6.00 - 6.50

A080GB009

0.00 - 0.50

A080GB010

08/13/2003

2.00 - 2.50

A080GB010

08/13/2003

4.00 - 4.50

A080GB010

08/13/2003

7.00 - 7.50

A080GB010

08/14/2003

0.00 - 0.50

A080GB011

08/13/2003

Sample ID A080GP022 A080GP024 A080GP025 A080GP026 A080GP027 A080GP029

08/14/2003

2.00 - 2.50

A080GB011

A080GP030

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.018 UJ 0.022 UJ NA NA 0.021 U2-METHYLPHENOL 0.026 U
NA 0.018 UJ 0.023 UJ NA NA 0.021 U2-NITROANILINE 0.027 U
NA 0.015 UJ 0.019 UJ NA NA 0.018 U2-NITROPHENOL 0.022 U
NA 0.029 UJ 0.036 UJ NA NA 0.034 U3,3'-DICHLOROBENZIDINE 0.042 U
NA 0.19 UJ 0.23 UJ NA NA 0.22 U3-NITROANILINE 0.28 U
NA 0.16 UJ 0.19 UJ NA NA 0.18 U4,6-DINITRO-2-METHYLPHENOL 0.23 U
NA 0.013 UJ 0.016 UJ NA NA 0.016 U4-BROMOPHENYL-PHENYLETHER 0.019 U
NA 0.018 UJ 0.022 UJ NA NA 0.021 U4-CHLORO-3-METHYLPHENOL 0.026 U
NA 0.016 UJ 0.019 UJ NA NA 0.018 U4-CHLOROANILINE 0.023 U
NA 0.017 UJ 0.021 UJ NA NA 0.02 U4-CHLOROPHENYL-PHENYLETHER 0.025 U
NA 0.018 UJ 0.022 UJ NA NA 0.021 U4-METHYLPHENOL 0.027 U
NA 0.19 UJ 0.24 UJ NA NA 0.23 U4-NITROANILINE 0.28 U
NA 0.16 UJ 0.2 UJ NA NA 0.19 U4-NITROPHENOL 0.23 U
NA 0.015 UJ 0.018 UJ NA NA 0.017 UACENAPHTHENE 0.021 U
NA 0.014 UJ 0.017 UJ NA NA 0.016 UACENAPHTHYLENE 0.02 U
NA 0.016 J 0.019 UJ NA NA 0.018 UANTHRACENE 0.022 U
NA 0.099 J 0.017 UJ NA NA 0.093BENZO(A)ANTHRACENE 0.02 U
NA 0.15 J 0.026 UJ NA NA 0.13BENZO(A)PYRENE 0.031 U
NA 0.15 J 0.023 UJ NA NA 0.11BENZO(B)FLUORANTHENE 0.027 U
NA 0.15 J 0.027 UJ NA NA 0.093BENZO(G,H,I)PERYLENE 0.032 U
NA 0.15 J 0.026 UJ NA NA 0.11BENZO(K)FLUORANTHENE 0.031 U
NA 0.15 UJ 0.19 UJ NA NA 0.18 UBENZOIC ACID 0.22 U
NA 0.012 UJ 0.015 UJ NA NA 0.014 UBIS(2-CHLOROETHOXY)METHANE 0.018 U
NA 0.013 UJ 0.016 UJ NA NA 0.015 UBIS(2-CHLOROETHYL)ETHER 0.019 U
NA 0.14 UJ 0.025 UJ NA NA 0.023 UBIS(2-ETHYLHEXYL)PHTHALATE 0.029 U
NA 0.018 UJ 0.022 UJ NA NA 0.021 UBUTYLBENZYLPHTHALATE 0.026 U
NA 0.012 UJ 0.015 UJ NA NA 0.014 UCARBAZOLE 0.018 U
NA 0.12 J 0.016 UJ NA NA 0.093CHRYSENE 0.019 U
NA 0.013 UJ 0.016 UJ NA NA 0.015 UDI-N-BUTYLPHTHALATE 0.019 U
NA 0.051 UJ 0.032 UJ NA NA 0.03 UDI-N-OCTYLPHTHALATE 0.038 U
NA 0.059 UJ 0.036 UJ NA NA 0.034 UDIBENZ(A,H)ANTHRACENE 0.043 U
NA 0.013 UJ 0.016 UJ NA NA 0.015 UDIBENZOFURAN 0.019 U
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Sample Depth

08/13/2003

Sample Location ID

Sample Date

6.00 - 6.50

A080GB009

0.00 - 0.50

A080GB010

08/13/2003

2.00 - 2.50

A080GB010

08/13/2003

4.00 - 4.50

A080GB010

08/13/2003

7.00 - 7.50

A080GB010

08/14/2003

0.00 - 0.50

A080GB011

08/13/2003

Sample ID A080GP022 A080GP024 A080GP025 A080GP026 A080GP027 A080GP029

08/14/2003

2.00 - 2.50

A080GB011

A080GP030

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.015 UJ 0.019 UJ NA NA 0.018 UDIETHYLPHTHALATE 0.022 U
NA 0.018 UJ 0.022 UJ NA NA 0.021 UDIMETHYLPHTHALATE 0.026 U
NA 0.083 J 0.016 UJ NA NA 0.1FLUORANTHENE 0.018 U
NA 0.014 UJ 0.018 UJ NA NA 0.017 UFLUORENE 0.021 U
NA 0.016 UJ 0.02 UJ NA NA 0.019 UHEXACHLOROBENZENE 0.023 U
NA 0.015 UJ 0.019 UJ NA NA 0.018 UHEXACHLOROBUTADIENE 0.022 U
NA 0.014 UJ 0.017 UJ NA NA 0.016 UHEXACHLOROCYCLOPENTADIENE 0.02 U
NA 0.023 UJ 0.029 UJ NA NA 0.027 UHEXACHLOROETHANE 0.034 U
NA 0.15 J 0.051 UJ NA NA 0.078INDENO(1,2,3-CD)PYRENE 0.061 U
NA 0.015 UJ 0.019 UJ NA NA 0.018 UISOPHORONE 0.022 U
NA 0.021 UJ 0.025 UJ NA NA 0.024 UN-NITROSO-DI-N-PROPYLAMINE 0.03 U
NA 0.02 UJ 0.024 UJ NA NA 0.023 UN-NITROSODIPHENYLAMINE (1) 0.028 U
NA 0.033 J 0.019 UJ NA NA 0.018 UNAPHTHALENE 0.023 U
NA 0.028 UJ 0.035 UJ NA NA 0.033 UNITROBENZENE 0.041 U
NA 0.14 UJ 0.17 UJ NA NA 0.16 UPENTACHLOROPHENOL 0.2 U
NA 0.032 J 0.014 UJ NA NA 0.041PHENANTHRENE 0.016 U
NA 0.021 UJ 0.026 UJ NA NA 0.025 UPHENOL 0.031 U
NA 0.11 J 0.019 UJ NA NA 0.1PYRENE 0.022 U
NA 1.162 0 U NA NA 0.907TOTAL HMW PAHS 0 U
NA 0.103 0 U NA NA 0.041TOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 25 DJ 54 DJ NA NADIESEL RANGE ORGANICS NA
NA NA 25 YJ 140 MJ NA NAMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
NA 5.4 23.6 28 NA 19PERCENT MOISTURE 35.5
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Sample Depth

08/14/2003

Sample Location ID

Sample Date

1.00 - 1.50

A080GB012

1.00 - 2.00

A080HA001

06/04/1998

3.00 - 4.00

A080HA001

06/04/1998

1.00 - 2.00

A080HA002

06/04/1998

3.00 - 4.00

A080HA002

05/18/1998

1.00 - 2.00

A080HA003

06/04/1998

Sample ID A080GP031 136A080HS001 136A080HS002 136A080HS003 136A080HS004 136A080HS005

05/18/1998

3.00 - 4.00

A080HA003

136A080HS006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 15,300 NA NA NAALUMINUM NA
NA 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
NA NA 12.3 NA NA NAARSENIC NA
NA NA 177 NA NA NABARIUM NA
NA NA 0.15 J NA NA NABERYLLIUM NA

0.265 10 U 10 U 10 U 10 U 10 UCADMIUM 2.7 J
NA 9,830 8,530 8,300 6,860 9,440CALCIUM 8,690
NA 67.1 70.2 152 185 174CHROMIUM 185
NA 10 U 16.9 10 U 10 U 10 UCOBALT 10 U
NA 38.5 32.3 80.8 47.2 78COPPER 52.2
NA 34,700 36,700 53,300 53,800 50,800IRON 56,800
NA 10 U 18 60.5 18.9 37.8LEAD 46.5
NA NA 7,160 NA NA NAMAGNESIUM NA
NA 262 437 649 541 535MANGANESE 674
NA NA 0.087 U NA NA NAMERCURY NA
NA NA 0.21 UJ NA NA NAMOLYBDENUM NA
NA 24.1 48.5 100 93 99.1NICKEL 109
NA 21,100 9,200 15,400 14,000 14,300POTASSIUM 15,100
NA NA 1.4 UJ NA NA NASELENIUM NA
NA 10 U 10 U 10 U 10 U 10 USILVER 10 U
NA NA 384 J NA NA NASODIUM NA
NA NA 0.41 U NA NA NATHALLIUM NA
NA 7.7 J 15.4 14.9 11.7 12TIN 9.7 J
NA 3,980 4,380 4,970 5,160 5,290TITANIUM 5,120
NA 111 98.3 202 175 179VANADIUM 183
NA 91.1 101 268 123 300ZINC 219

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,1,1-TRICHLOROETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,1,2-TRICHLOROETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,1-DICHLOROETHANE 0.017 U
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Sample Depth

08/14/2003

Sample Location ID

Sample Date

1.00 - 1.50

A080GB012

1.00 - 2.00

A080HA001

06/04/1998

3.00 - 4.00

A080HA001

06/04/1998

1.00 - 2.00

A080HA002

06/04/1998

3.00 - 4.00

A080HA002

05/18/1998

1.00 - 2.00

A080HA003

06/04/1998

Sample ID A080GP031 136A080HS001 136A080HS002 136A080HS003 136A080HS004 136A080HS005

05/18/1998

3.00 - 4.00

A080HA003

136A080HS006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,1-DICHLOROETHENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,2-DICHLOROETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U1,2-DICHLOROPROPANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U2-BUTANONE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U2-HEXANONE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 U4-METHYL-2-PENTANONE 0.017 U
NA 0.027 UJ 0.027 UJ 0.026 UJ 0.026 UJ 0.014 UACETONE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UBENZENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UBROMODICHLOROMETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UBROMOFORM 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UBROMOMETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCARBON DISULFIDE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCARBON TETRACHLORIDE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCHLOROBENZENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCHLOROETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCHLOROFORM 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCHLOROMETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UDIBROMOCHLOROMETHANE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UETHYLBENZENE 0.017 U
NA 0.012 UJ 0.014 UJ 0.015 UJ 0.016 UJ 0.014 UJMETHYLENE CHLORIDE 0.017 UJ
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 USTYRENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UTETRACHLOROETHENE 0.002 J
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UTOLUENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UTRICHLOROETHENE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UVINYL CHLORIDE 0.017 U
NA 0.012 U 0.014 U 0.015 U 0.016 U 0.014 UXYLENE (TOTAL) 0.017 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 1 U 1 U NA NA NADIESEL RANGE ORGANICS NA
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Sample Depth

08/14/2003

Sample Location ID

Sample Date

1.00 - 1.50

A080GB012

1.00 - 2.00

A080HA001

06/04/1998

3.00 - 4.00

A080HA001

06/04/1998

1.00 - 2.00

A080HA002

06/04/1998

3.00 - 4.00

A080HA002

05/18/1998

1.00 - 2.00

A080HA003

06/04/1998

Sample ID A080GP031 136A080HS001 136A080HS002 136A080HS003 136A080HS004 136A080HS005

05/18/1998

3.00 - 4.00

A080HA003

136A080HS006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 6 U 25 Y NA NA NAMOTOR OIL RANGE ORGANICS NA

Explosives (mg/kg)
NA 1.2 U NA 1.5 U NA 1.4 U1,3,5-TRINITROBENZENE NA
NA 1.2 U NA 1.5 U NA 1.4 U1,3-DINITROBENZENE NA
NA 1.2 U NA 1.5 U NA 1.4 U2,4,6-TRINITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U2,4-DINITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U2,6-DINITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U2-AMINO-4,6-DINITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U2/4-NITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U3-NITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 U4-AMINO-2,6-DINITROTOLUENE NA
NA 1.2 U NA 1.5 U NA 1.4 UHMX NA
NA 1.2 U NA 1.5 U NA 1.4 UNITROBENZENE NA
NA 1.2 U NA 1.5 U NA 1.4 URDX NA
NA 1.2 U NA 1.5 U NA 1.4 UTETRYL NA

Percent Moisture (%MST)
29.4 18.6 27.1 32.4 37.8 26.7PERCENT MOISTURE 40.8

pH (PH)
NA 7.67 7.9 7.77 7.85 7.3PH 7.12
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Sample Depth

09/30/1997

Sample Location ID

Sample Date

0.00 - 0.50

A080SS001

0.00 - 0.50

A080SS002

09/30/1997

0.00 - 0.50

A080SS003

09/30/1997

0.00 - 0.50

A080SS004

09/30/1997

0.00 - 0.50

A080SS005

09/30/1997

0.00 - 0.50

A080SS006

09/30/1997

Sample ID 136A080CS001 136A080CS002 136A080CS003 136A080CS004 136A080CS005 136A080CS006

05/15/1998

0.00 - 0.50

A080SS007

136A080SS007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Metals (mg/kg)
14,700 9,360 9,690 11,000 9,040 10,400ALUMINUM NA
1.1 J 0.91 J 1.5 1.4 6.7 73ANTIMONY 8.3 J
14.8 10.2 12.3 14.6 21.7 11.5ARSENIC NA
176 183 148 182 322 197BARIUM NA

0.35 UJ 0.075 UJ 0.2 UJ 0.13 UJ 0.11 UJ 0.083 UJBERYLLIUM NA
1.7 1.1 0.8 J 6.5 4.5 13.2CADMIUM 3.9 J

5,210 20,100 11,600 4,730 2,660 5,860CALCIUM 20,900
70.7 J 36.3 J 34.1 J 44.8 J 113 J 473 JCHROMIUM 549
22.5 10.8 12.9 16.7 11.2 J 19.3COBALT 10 U
63.1 32.4 39.1 50.7 164 174COPPER 75.5

35,500 21,800 28,200 29,300 26,900 33,800IRON 48,600
189 J 113 J 192 J 617 J 2,420 J 1,360 JLEAD 133
9,160 6,100 6,150 6,700 4,520 16,200MAGNESIUM NA
663 413 418 522 295 532MANGANESE 844

0.096 UJ 0.071 UJ 0.032 U 0.24 UJ 0.83 0.54MERCURY NA
0.3 UJ 0.27 UJ 0.35 UJ 0.31 UJ 0.77 UJ 1.1 UJMOLYBDENUM NA
63.9 35.2 38.9 44.8 31.7 300NICKEL 146
2,050 1,680 1,680 1,880 1,790 1,380POTASSIUM 15,500

0.59 UJ 0.49 UJ 0.53 UJ 0.53 UJ 0.55 UJ 0.52 UJSELENIUM NA
0.29 J 0.14 U 0.15 U 0.15 U 0.23 J 0.5 JSILVER 10 U
566 J 1,210 784 J 365 J 147 J 2,090SODIUM NA
0.35 U 0.29 U 0.31 U 0.31 U 0.32 U 0.3 UTHALLIUM NA

NA NA NA NA NA NATIN 11.9
NA NA NA NA NA NATITANIUM 4,220
55.1 38.1 42.6 50.8 51 47.1VANADIUM 125
306 601 294 597 785 3,050ZINC 320

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U1,2,4-TRICHLOROBENZENE NA
0.2 U 0.16 U 0.18 U 0.18 U 0.18 U 0.17 U1,2-DICHLOROBENZENE NA
0.2 U 0.16 U 0.18 U 0.18 U 0.18 U 0.17 U1,3-DICHLOROBENZENE NA
0.2 U 0.16 U 0.18 U 0.18 U 0.18 U 0.17 U1,4-DICHLOROBENZENE NA

 
Page 62 of 140



Sample Depth

09/30/1997

Sample Location ID

Sample Date

0.00 - 0.50

A080SS001

0.00 - 0.50

A080SS002

09/30/1997

0.00 - 0.50

A080SS003

09/30/1997

0.00 - 0.50

A080SS004

09/30/1997

0.00 - 0.50

A080SS005

09/30/1997

0.00 - 0.50

A080SS006

09/30/1997

Sample ID 136A080CS001 136A080CS002 136A080CS003 136A080CS004 136A080CS005 136A080CS006

05/15/1998

0.00 - 0.50

A080SS007

136A080SS007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,2'-OXYBIS(1-CHLOROPROPANE) NA

1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 U2,4,5-TRICHLOROPHENOL NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,4,6-TRICHLOROPHENOL NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,4-DICHLOROPHENOL NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,4-DIMETHYLPHENOL NA
1 UJ 0.85 UJ 0.92 UJ 0.91 UJ 0.96 UJ 0.89 UJ2,4-DINITROPHENOL NA

0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,4-DINITROTOLUENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2,6-DINITROTOLUENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2-CHLORONAPHTHALENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2-CHLOROPHENOL NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2-METHYLNAPHTHALENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2-METHYLPHENOL NA

1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 U2-NITROANILINE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U2-NITROPHENOL NA
0.41 U 0.34 U 0.37 UJ 0.36 U 0.38 U 0.36 UJ3,3'-DICHLOROBENZIDINE NA

1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 U3-NITROANILINE NA
1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 U4,6-DINITRO-2-METHYLPHENOL NA

0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U4-BROMOPHENYL-PHENYLETHER NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U4-CHLORO-3-METHYLPHENOL NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U4-CHLOROANILINE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U4-CHLOROPHENYL-PHENYLETHER NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 U4-METHYLPHENOL NA

1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 U4-NITROANILINE NA
1 UJ 0.85 UJ 0.92 UJ 0.91 UJ 0.96 UJ 0.89 UJ4-NITROPHENOL NA

0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UACENAPHTHENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UACENAPHTHYLENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UANTHRACENE NA
0.41 U 0.34 U 0.37 U 0.032 J 0.38 U 0.36 UJBENZO(A)ANTHRACENE NA
0.007 J 0.34 U 0.37 UJ 0.028 J 0.013 J 0.36 RBENZO(A)PYRENE NA
0.011 J 0.34 U 0.053 J 0.062 J 0.029 J 0.36 RBENZO(B)FLUORANTHENE NA
0.41 U 0.34 U 0.37 UJ 0.36 U 0.38 U 0.36 RBENZO(G,H,I)PERYLENE NA
0.005 J 0.34 U 0.37 UJ 0.36 U 0.38 U 0.36 RBENZO(K)FLUORANTHENE NA

 
Page 63 of 140



Sample Depth

09/30/1997

Sample Location ID

Sample Date

0.00 - 0.50

A080SS001

0.00 - 0.50

A080SS002

09/30/1997

0.00 - 0.50

A080SS003

09/30/1997

0.00 - 0.50

A080SS004

09/30/1997

0.00 - 0.50

A080SS005

09/30/1997

0.00 - 0.50

A080SS006

09/30/1997

Sample ID 136A080CS001 136A080CS002 136A080CS003 136A080CS004 136A080CS005 136A080CS006

05/15/1998

0.00 - 0.50

A080SS007

136A080SS007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UBIS(2-CHLOROETHOXY)METHANE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UBIS(2-CHLOROETHYL)ETHER NA
0.16 UJ 0.55 UJ 0.14 UJ 0.14 UJ 0.15 UJ 0.14 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
0.41 UJ 0.34 U 0.37 U 0.36 UJ 0.38 UJ 0.36 UJBUTYLBENZYLPHTHALATE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UCARBAZOLE NA
0.012 J 0.34 U 0.029 J 0.043 J 0.024 J 0.36 UJCHRYSENE NA
0.41 UJ 2.1 0.37 UJ 0.36 UJ 0.38 UJ 0.36 UDI-N-BUTYLPHTHALATE NA
0.41 U 0.34 UJ 0.37 UJ 0.36 UJ 0.38 U 0.36 RDI-N-OCTYLPHTHALATE NA
0.41 U 0.34 U 0.37 UJ 0.36 U 0.38 U 0.36 RDIBENZ(A,H)ANTHRACENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UDIBENZOFURAN NA
0.41 U 0.35 UJ 0.37 U 0.36 U 0.38 U 0.36 UDIETHYLPHTHALATE NA
0.41 U 0.34 UJ 0.37 U 0.36 U 0.38 U 0.36 UDIMETHYLPHTHALATE NA
0.013 J 0.34 U 0.02 J 0.045 J 0.015 J 0.36 UFLUORANTHENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UFLUORENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UHEXACHLOROBENZENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UHEXACHLOROBUTADIENE NA
0.41 UJ 0.34 UJ 0.37 UJ 0.36 UJ 0.38 UJ 0.36 UJHEXACHLOROCYCLOPENTADIENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UHEXACHLOROETHANE NA
0.41 U 0.34 U 0.37 UJ 0.36 U 0.38 U 0.36 RINDENO(1,2,3-CD)PYRENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.012 JISOPHORONE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UN-NITROSO-DI-N-PROPYLAMINE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UN-NITROSODIPHENYLAMINE (1) NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UNAPHTHALENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UNITROBENZENE NA

1 U 0.85 U 0.92 U 0.91 U 0.96 U 0.89 UPENTACHLOROPHENOL NA
0.41 U 0.34 U 0.018 J 0.018 J 0.008 J 0.36 UPHENANTHRENE NA
0.41 U 0.34 U 0.37 U 0.36 U 0.38 U 0.36 UPHENOL NA
0.013 J 0.34 U 0.033 J 0.043 J 0.016 J 0.36 UJPYRENE NA
0.061 0 U 0.135 0.253 0.097 0 UTOTAL HMW PAHS NA
0 U 0 U 0.018 0.018 0.008 0 UTOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0041 J 0.0034 U 0.019 0.0036 U 0.0087 0.0264,4'-DDD NA
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Sample Depth

09/30/1997

Sample Location ID

Sample Date

0.00 - 0.50

A080SS001

0.00 - 0.50

A080SS002

09/30/1997

0.00 - 0.50

A080SS003

09/30/1997

0.00 - 0.50

A080SS004

09/30/1997

0.00 - 0.50

A080SS005

09/30/1997

0.00 - 0.50

A080SS006

09/30/1997

Sample ID 136A080CS001 136A080CS002 136A080CS003 136A080CS004 136A080CS005 136A080CS006

05/15/1998

0.00 - 0.50

A080SS007

136A080SS007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

PCBs/Pesticides (mg/kg)
0.0041 U 0.0034 U 0.011 0.0036 U 0.0037 J 0.00554,4'-DDE NA
0.0084 0.0034 U 0.3 0.0046 0.048 0.0154,4'-DDT NA

0.0021 U 0.0017 U 0.0019 U 0.0019 U 0.002 U 0.016ALDRIN NA
0.0021 UJ 0.0017 UJ 0.0019 UJ 0.0019 UJ 0.002 UJ 0.0017 JALPHA-BHC NA
0.0021 U 0.0017 U 0.0019 U 0.0019 U 0.002 U 0.0018 UALPHA-CHLORDANE NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1016 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1221 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1232 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1242 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1248 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1254 NA
0.02 U 0.016 U 0.018 U 0.018 U 0.018 U 0.017 UAROCLOR-1260 NA

0.0021 U 0.0017 U 0.0019 U 0.0019 U 0.002 U 0.0018 UBETA-BHC NA
0.0021 UJ 0.0017 UJ 0.0019 UJ 0.0019 UJ 0.002 UJ 0.0018 UJDELTA-BHC NA
0.0041 U 0.0034 U 0.0024 J 0.0036 U 0.0027 J 0.0072DIELDRIN NA
0.0021 U 0.0017 U 0.0019 U 0.0019 U 0.002 U 0.0018 UENDOSULFAN I NA
0.0041 U 0.0034 U 0.0037 U 0.0036 U 0.0038 U 0.0036 UENDOSULFAN II NA
0.0041 U 0.0034 U 0.0037 U 0.0036 U 0.0038 U 0.032ENDOSULFAN SULFATE NA
0.0041 U 0.0034 U 0.0037 U 0.0036 U 0.0038 U 0.0036 UENDRIN NA
0.0041 U 0.0034 U 0.0037 U 0.0036 U 0.0038 U 0.005ENDRIN ALDEHYDE NA
0.0041 U 0.0034 U 0.0037 U 0.0036 U 0.0038 U 0.0036 UENDRIN KETONE NA
0.0021 UJ 0.0017 UJ 0.0019 UJ 0.0019 UJ 0.002 UJ 0.0018 UJGAMMA-BHC (LINDANE) NA
0.0021 U 0.0017 U 0.0019 U 0.0019 U 0.002 0.0018 UGAMMA-CHLORDANE NA
0.00037 U 0.00031 U 0.00033 U 0.00033 U 0.00035 U 0.00086HEPTACHLOR NA
0.00043 0.00031 U 0.00033 U 0.00033 U 0.00035 U 0.0044HEPTACHLOR EPOXIDE NA
0.021 U 0.017 U 0.019 U 0.019 U 0.02 U 0.023METHOXYCHLOR NA

0 U 0 U 0 U 0 U 0 U 0.0017TOTAL BHC NA
0.00043 0 U 0 U 0 U 0.002 0.00526TOTAL CHLORDANES NA
0.0125 0 U 0.33 0.0046 0.0604 0.0465TOTAL DDTS NA

0 U 0 U 0 U 0 U 0 U 0.005TOTAL ENDRINS NA
0.1 U 0.087 U 0.094 U 0.093 U 0.098 U 0.092 UTOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 U 63 Y 110 U 11 U 12 U 270 UDIESEL RANGE ORGANICS 6 U
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Sample Depth

09/30/1997

Sample Location ID

Sample Date

0.00 - 0.50

A080SS001

0.00 - 0.50

A080SS002

09/30/1997

0.00 - 0.50

A080SS003

09/30/1997

0.00 - 0.50

A080SS004

09/30/1997

0.00 - 0.50

A080SS005

09/30/1997

0.00 - 0.50

A080SS006

09/30/1997

Sample ID 136A080CS001 136A080CS002 136A080CS003 136A080CS004 136A080CS005 136A080CS006

05/15/1998

0.00 - 0.50

A080SS007

136A080SS007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

66 Y 200 Y 710 Y 140 Y 100 Y 2,800 YMOTOR OIL RANGE ORGANICS 1,300 Y
Gasoline Range (purgeables)

0.62 U 0.51 U 0.55 U 0.55 U 0.58 U 0.54 UGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
19 2.6 9.6 8.6 13.1 7.2PERCENT MOISTURE 20

pH (PH)
7.99 7.43 6.59 6.4 7.13 7.22PH NA
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Sample Depth

06/04/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS008

0.00 - 0.50

A080SS009

05/15/1998

0.00 - 0.50

A080SS010

06/04/1998

0.00 - 0.50

A080SS011

05/15/1998

0.00 - 0.50

A080SS012

05/18/1998

0.00 - 0.50

A080SS013

06/04/1998

Sample ID 136A080SS008 136A080SS009 136A080SS010 136A080SS011 136A080SS012 136A080SS013

05/15/1998

0.00 - 0.50

A080SS014

136A080SS014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Metals (mg/kg)
103 10 U 7.4 J 16.4 10 U 10 UANTIMONY 10 U
20 10 U 10 U 4.2 J 10 U 10 UCADMIUM 10 U

10,600 9,560 10,100 11,600 69,500 49,800CALCIUM 69,500
211 202 243 183 167 115CHROMIUM 96.5
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
151 87.2 75.3 110 68.2 74.9COPPER 70.3

48,300 50,600 47,400 50,300 78,600 71,700IRON 71,500
1,760 146 108 677 10 U 10.2 JLEAD 10 U
527 662 759 741 1,480 1,250MANGANESE 1,320
76.3 105 98.2 97.2 47.5 27.4NICKEL 26.8

16,800 14,600 16,100 13,900 2,020 7,730POTASSIUM 3,630
10 U 3.5 J 10 U 10 U 10 U 10 USILVER 10 U
46.5 11.5 15.6 24.8 10.2 11.4TIN 7.4 J
5,480 4,720 4,390 4,020 7,810 7,070TITANIUM 7,350
141 188 150 226 290 217VANADIUM 285

2,210 321 272 1,300 124 136ZINC 103

Semivolatile Organic Compounds (mg/kg)
NA 0.47 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
NA 0.23 U NA NA NA NA1,2-DICHLOROBENZENE NA
NA 0.23 U NA NA NA NA1,3-DICHLOROBENZENE NA
NA 0.23 U NA NA NA NA1,4-DICHLOROBENZENE NA
NA 0.47 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 1.2 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
NA 0.47 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
NA 0.47 U NA NA NA NA2,4-DICHLOROPHENOL NA
NA 0.47 U NA NA NA NA2,4-DIMETHYLPHENOL NA
NA 1.2 UJ NA NA NA NA2,4-DINITROPHENOL NA
NA 0.47 U NA NA NA NA2,4-DINITROTOLUENE NA
NA 0.47 U NA NA NA NA2,6-DINITROTOLUENE NA
NA 0.47 U NA NA NA NA2-CHLORONAPHTHALENE NA
NA 0.47 U NA NA NA NA2-CHLOROPHENOL NA
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Sample Depth

06/04/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS008

0.00 - 0.50

A080SS009

05/15/1998

0.00 - 0.50

A080SS010

06/04/1998

0.00 - 0.50

A080SS011

05/15/1998

0.00 - 0.50

A080SS012

05/18/1998

0.00 - 0.50

A080SS013

06/04/1998

Sample ID 136A080SS008 136A080SS009 136A080SS010 136A080SS011 136A080SS012 136A080SS013

05/15/1998

0.00 - 0.50

A080SS014

136A080SS014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
NA 0.47 U NA NA NA NA2-METHYLNAPHTHALENE NA
NA 0.47 U NA NA NA NA2-METHYLPHENOL NA
NA 1.2 U NA NA NA NA2-NITROANILINE NA
NA 0.47 U NA NA NA NA2-NITROPHENOL NA
NA 0.47 UJ NA NA NA NA3,3'-DICHLOROBENZIDINE NA
NA 1.2 U NA NA NA NA3-NITROANILINE NA
NA 1.2 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.47 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.47 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA 0.47 U NA NA NA NA4-CHLOROANILINE NA
NA 0.47 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.47 U NA NA NA NA4-METHYLPHENOL NA
NA 1.2 U NA NA NA NA4-NITROANILINE NA
NA 1.2 U NA NA NA NA4-NITROPHENOL NA
NA 0.47 U NA NA NA NAACENAPHTHENE NA
NA 0.47 U NA NA NA NAACENAPHTHYLENE NA
NA 0.053 J NA NA NA NAANTHRACENE NA
NA 0.24 J NA NA NA NABENZO(A)ANTHRACENE NA
NA 0.27 J NA NA NA NABENZO(A)PYRENE NA
NA 0.43 J NA NA NA NABENZO(B)FLUORANTHENE NA
NA 0.11 J NA NA NA NABENZO(G,H,I)PERYLENE NA
NA 0.47 U NA NA NA NABENZO(K)FLUORANTHENE NA
NA 0.47 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.47 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA 0.39 UJ NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.47 U NA NA NA NABUTYLBENZYLPHTHALATE NA
NA 0.062 J NA NA NA NACARBAZOLE NA
NA 0.21 J NA NA NA NACHRYSENE NA
NA 0.47 U NA NA NA NADI-N-BUTYLPHTHALATE NA
NA 0.47 U NA NA NA NADI-N-OCTYLPHTHALATE NA
NA 0.47 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
NA 0.47 U NA NA NA NADIBENZOFURAN NA
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Sample Depth

06/04/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS008

0.00 - 0.50

A080SS009

05/15/1998

0.00 - 0.50

A080SS010

06/04/1998

0.00 - 0.50

A080SS011

05/15/1998

0.00 - 0.50

A080SS012

05/18/1998

0.00 - 0.50

A080SS013

06/04/1998

Sample ID 136A080SS008 136A080SS009 136A080SS010 136A080SS011 136A080SS012 136A080SS013

05/15/1998

0.00 - 0.50

A080SS014

136A080SS014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
NA 0.47 U NA NA NA NADIETHYLPHTHALATE NA
NA 0.47 U NA NA NA NADIMETHYLPHTHALATE NA
NA 0.37 J NA NA NA NAFLUORANTHENE NA
NA 0.47 U NA NA NA NAFLUORENE NA
NA 0.47 U NA NA NA NAHEXACHLOROBENZENE NA
NA 0.47 U NA NA NA NAHEXACHLOROBUTADIENE NA
NA 0.47 UJ NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.47 U NA NA NA NAHEXACHLOROETHANE NA
NA 0.11 J NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA 0.47 U NA NA NA NAISOPHORONE NA
NA 0.47 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.47 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.47 U NA NA NA NANAPHTHALENE NA
NA 0.47 U NA NA NA NANITROBENZENE NA
NA 1.2 U NA NA NA NAPENTACHLOROPHENOL NA
NA 0.24 J NA NA NA NAPHENANTHRENE NA
NA 0.47 U NA NA NA NAPHENOL NA
NA 0.31 J NA NA NA NAPYRENE NA
NA 2.05 NA NA NA NATOTAL HMW PAHS NA
NA 0.293 NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
NA 0.0095 U NA NA NA NA4,4'-DDD NA
NA 0.0095 U NA NA NA NA4,4'-DDE NA
NA 0.077 NA NA NA NA4,4'-DDT NA
NA 0.0049 U NA NA NA NAALDRIN NA
NA 0.0049 U NA NA NA NAALPHA-BHC NA
NA 0.0049 U NA NA NA NAALPHA-CHLORDANE NA
NA 0.046 U NA NA NA NAAROCLOR-1016 NA
NA 0.046 U NA NA NA NAAROCLOR-1221 NA
NA 0.046 U NA NA NA NAAROCLOR-1232 NA
NA 0.046 U NA NA NA NAAROCLOR-1242 NA
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Sample Depth

06/04/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS008

0.00 - 0.50

A080SS009

05/15/1998

0.00 - 0.50

A080SS010

06/04/1998

0.00 - 0.50

A080SS011

05/15/1998

0.00 - 0.50

A080SS012

05/18/1998

0.00 - 0.50

A080SS013

06/04/1998

Sample ID 136A080SS008 136A080SS009 136A080SS010 136A080SS011 136A080SS012 136A080SS013

05/15/1998

0.00 - 0.50

A080SS014

136A080SS014

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

PCBs/Pesticides (mg/kg)
NA 0.046 U NA NA NA NAAROCLOR-1248 NA
NA 0.046 U NA NA NA NAAROCLOR-1254 NA
NA 0.046 U NA NA NA NAAROCLOR-1260 NA
NA 0.0049 U NA NA NA NABETA-BHC NA
NA 0.0049 U NA NA NA NADELTA-BHC NA
NA 0.0095 U NA NA NA NADIELDRIN NA
NA 0.0049 U NA NA NA NAENDOSULFAN I NA
NA 0.0095 U NA NA NA NAENDOSULFAN II NA
NA 0.0095 U NA NA NA NAENDOSULFAN SULFATE NA
NA 0.0095 U NA NA NA NAENDRIN NA
NA 0.0095 U NA NA NA NAENDRIN ALDEHYDE NA
NA 0.0095 U NA NA NA NAENDRIN KETONE NA
NA 0.0049 U NA NA NA NAGAMMA-BHC (LINDANE) NA
NA 0.0049 U NA NA NA NAGAMMA-CHLORDANE NA
NA 0.00086 U NA NA NA NAHEPTACHLOR NA
NA 0.0036 J NA NA NA NAHEPTACHLOR EPOXIDE NA
NA 0.049 U NA NA NA NAMETHOXYCHLOR NA
NA 0 U NA NA NA NATOTAL BHC NA
NA 0.0036 NA NA NA NATOTAL CHLORDANES NA
NA 0.077 NA NA NA NATOTAL DDTS NA
NA 0 U NA NA NA NATOTAL ENDRINS NA
NA 0.24 U NA NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

2 U 1 U 56 U 14 U NA NADIESEL RANGE ORGANICS NA
140 Y 260 Y 690 Y 160 Y NA NAMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
33 30.2 10.7 30.8 NA 6PERCENT MOISTURE NA

pH (PH)
NA 7.98 7.13 7.58 NA 6.91PH NA
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Sample Depth

05/15/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS015

0.00 - 0.50

A080SS016

08/12/2003

0.00 - 0.50

A187GB008

08/12/2003

2.00 - 2.50

A187GB008

08/12/2003

4.00 - 4.50

A187GB008

08/12/2003

6.00 - 6.50

A187GB008

05/15/1998

Sample ID 136A080SS015 136A080SS016 A187GP015 A187GP016 A187GP017 A187GP018

08/12/2003

0.00 - 0.50

A187GB009

A187GP019

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Metals (mg/kg)
5.3 J 9.6 J NA NA NA NAANTIMONY NA
3.6 J 3.4 J NA NA NA NACADMIUM NA

11,700 10,400 NA NA NA NACALCIUM NA
154 166 NA NA NA NACHROMIUM NA
10 U 10 U NA NA NA NACOBALT NA
72.6 68.3 NA NA NA NACOPPER NA

49,400 52,500 NA NA NA NAIRON NA
114 102 NA NA NA NALEAD NA
691 873 NA NA NA NAMANGANESE NA
85.4 121 NA NA NA NANICKEL NA

17,100 14,300 NA NA NA NAPOTASSIUM NA
10 U 10 U NA NA NA NASILVER NA
14.2 9.6 J NA NA NA NATIN NA
4,500 4,940 NA NA NA NATITANIUM NA
162 183 NA NA NA NAVANADIUM NA
507 381 NA NA NA NAZINC NA

Semivolatile Organic Compounds (mg/kg)
0.46 U NA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,2-DICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,3-DICHLOROBENZENE NA
0.22 U NA NA NA NA NA1,4-DICHLOROBENZENE NA
0.46 U NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U NA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.46 U NA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.46 U NA NA NA NA NA2,4-DICHLOROPHENOL NA
0.46 U NA NA NA NA NA2,4-DIMETHYLPHENOL NA
1.2 U NA NA NA NA NA2,4-DINITROPHENOL NA
0.46 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.46 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.46 U NA NA NA NA NA2-CHLORONAPHTHALENE NA
0.46 U NA NA NA NA NA2-CHLOROPHENOL NA
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Sample Depth

05/15/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS015

0.00 - 0.50

A080SS016

08/12/2003

0.00 - 0.50

A187GB008

08/12/2003

2.00 - 2.50

A187GB008

08/12/2003

4.00 - 4.50

A187GB008

08/12/2003

6.00 - 6.50

A187GB008

05/15/1998

Sample ID 136A080SS015 136A080SS016 A187GP015 A187GP016 A187GP017 A187GP018

08/12/2003

0.00 - 0.50

A187GB009

A187GP019

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Semivolatile Organic Compounds (mg/kg)
0.46 U NA NA NA NA NA2-METHYLNAPHTHALENE NA
0.58 J NA NA NA NA NA2-METHYLPHENOL NA
1.2 U NA NA NA NA NA2-NITROANILINE NA
0.46 U NA NA NA NA NA2-NITROPHENOL NA
0.46 U NA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
1.2 U NA NA NA NA NA3-NITROANILINE NA
1.2 U NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.46 U NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.46 U NA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.46 U NA NA NA NA NA4-CHLOROANILINE NA
0.46 U NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.46 U NA NA NA NA NA4-METHYLPHENOL NA
0.35 J NA NA NA NA NA4-NITROANILINE NA
1.2 U NA NA NA NA NA4-NITROPHENOL NA
0.46 U NA NA NA NA NAACENAPHTHENE NA
0.46 U NA NA NA NA NAACENAPHTHYLENE NA
0.46 U NA NA NA NA NAANTHRACENE NA
0.46 U NA NA NA NA NABENZO(A)ANTHRACENE NA
0.46 U NA NA NA NA NABENZO(A)PYRENE NA
0.46 U NA NA NA NA NABENZO(B)FLUORANTHENE NA
0.46 U NA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.46 U NA NA NA NA NABENZO(K)FLUORANTHENE NA
0.46 U NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.46 U NA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.18 U NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.46 U NA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.46 U NA NA NA NA NACARBAZOLE NA
0.46 U NA NA NA NA NACHRYSENE NA
0.46 U NA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.46 U NA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.46 U NA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.46 U NA NA NA NA NADIBENZOFURAN NA

 
Page 72 of 140



Sample Depth

05/15/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS015

0.00 - 0.50

A080SS016

08/12/2003

0.00 - 0.50

A187GB008

08/12/2003

2.00 - 2.50

A187GB008

08/12/2003

4.00 - 4.50

A187GB008

08/12/2003

6.00 - 6.50

A187GB008

05/15/1998

Sample ID 136A080SS015 136A080SS016 A187GP015 A187GP016 A187GP017 A187GP018

08/12/2003

0.00 - 0.50

A187GB009

A187GP019

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Semivolatile Organic Compounds (mg/kg)
0.46 UJ NA NA NA NA NADIETHYLPHTHALATE NA
0.46 U NA NA NA NA NADIMETHYLPHTHALATE NA
0.46 U NA NA NA NA NAFLUORANTHENE NA
0.46 U NA NA NA NA NAFLUORENE NA
0.46 U NA NA NA NA NAHEXACHLOROBENZENE NA
0.46 U NA NA NA NA NAHEXACHLOROBUTADIENE NA
0.46 U NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.46 U NA NA NA NA NAHEXACHLOROETHANE NA
0.46 U NA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.46 U NA NA NA NA NAISOPHORONE NA
0.46 U NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.46 U NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.46 U NA NA NA NA NANAPHTHALENE NA
0.46 U NA NA NA NA NANITROBENZENE NA
1.2 U NA NA NA NA NAPENTACHLOROPHENOL NA
0.46 U NA NA NA NA NAPHENANTHRENE NA
0.46 U NA NA NA NA NAPHENOL NA
0.46 U NA NA NA NA NAPYRENE NA

0 U NA NA NA NA NATOTAL HMW PAHS NA
0 U NA NA NA NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 320 H 920 H 3,300 D 44 DDIESEL RANGE ORGANICS 130 H
NA NA 2,500 M 6,700 M 13,000 M 200 MMOTOR OIL RANGE ORGANICS 770 M

Explosives (mg/kg)
NA NA 0.068 U 0.073 U 0.082 UJ 0.075 U1,3,5-TRINITROBENZENE 0.067 U
NA NA 0.059 U 0.063 U 0.071 UJ 0.065 U1,3-DINITROBENZENE 0.059 U
NA NA 0.062 U 0.067 U 0.075 UJ 0.069 U2,4,6-TRINITROTOLUENE 0.062 U
NA NA 0.074 U 0.08 U 0.089 UJ 0.082 U2,4-DINITROTOLUENE 0.074 U
NA NA 0.091 U 0.097 U 0.11 UJ 0.1 U2,6-DINITROTOLUENE 0.091 U
NA NA 0.08 U 0.086 U 0.096 UJ 0.088 U2-AMINO-4,6-DINITROTOLUENE 0.08 U
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Sample Depth

05/15/1998

Sample Location ID

Sample Date

0.00 - 0.50

A080SS015

0.00 - 0.50

A080SS016

08/12/2003

0.00 - 0.50

A187GB008

08/12/2003

2.00 - 2.50

A187GB008

08/12/2003

4.00 - 4.50

A187GB008

08/12/2003

6.00 - 6.50

A187GB008

05/15/1998

Sample ID 136A080SS015 136A080SS016 A187GP015 A187GP016 A187GP017 A187GP018

08/12/2003

0.00 - 0.50

A187GB009

A187GP019

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Explosives (mg/kg)
NA NA 0.089 U 0.095 U 0.11 UJ 0.098 U2-NITROTOLUENE 0.088 U
NA NA 0.076 U 0.082 U 0.092 UJ 0.084 U3-NITROTOLUENE 0.076 U
NA NA 0.073 U 0.079 U 0.088 UJ 0.081 U4-AMINO-2,6-DINITROTOLUENE 0.073 U
NA NA 0.13 U 0.14 U 0.15 UJ 0.14 U4-NITROTOLUENE 0.13 U
NA NA 0.056 U 0.06 U 0.067 UJ 0.061 UHMX 0.055 U
NA NA 0.069 U 0.074 U 0.083 UJ 0.076 UNITROBENZENE 0.069 U
NA NA 1 U 1.1 U 1.2 U 1.1 UNITROGLYCERINE 0.99 U
NA NA 1.1 U 1.1 U 1.3 U 1.2 UPETN 1.1 U
NA NA 0.072 UJ 0.077 UJ 0.087 UJ 0.079 UJPICRIC ACID 0.072 UJ
NA NA 0.11 U 0.12 U 0.14 UJ 0.12 URDX 0.11 U
NA NA 0.14 UJ 0.15 UJ 0.16 UJ 0.15 UJTETRYL 0.14 UJ

Percent Moisture (%MST)
28.3 NA 9.1 15.4 24.7 17.7PERCENT MOISTURE 8.9

pH (PH)
7.33 NA NA NA NA NAPH NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB009

4.00 - 4.50

A187GB009

08/12/2003

6.00 - 6.50

A187GB009

08/12/2003

0.00 - 0.50

A187GB010

08/12/2003

2.00 - 2.50

A187GB010

08/12/2003

4.00 - 4.50

A187GB010

08/12/2003

Sample ID A187GP020 A187GP021 A187GP022 A187GP023 A187GP024 A187GP025

08/12/2003

6.00 - 6.50

A187GB010

A187GP026

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.0011 U 0.00093 UBENZENE 0.00091 U
NA NA NA NA 0.00076 U 0.00067 UETHYLBENZENE 0.00066 U
NA NA NA NA 0.0012 U 0.00099 UTOLUENE 0.00097 U
NA NA NA NA 0.00091 U 0.00081 UXYLENE (TOTAL) 0.0008 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.012 U 0.015 U 0.013 U1,2,4-TRICHLOROBENZENE 0.013 U
NA NA NA 0.016 U 0.019 U 0.017 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.017 U
NA NA NA 0.019 U 0.023 U 0.02 U2,4,5-TRICHLOROPHENOL 0.02 U
NA NA NA 0.016 U 0.019 U 0.017 U2,4,6-TRICHLOROPHENOL 0.017 U
NA NA NA 0.018 U 0.022 U 0.02 U2,4-DICHLOROPHENOL 0.019 U
NA NA NA 0.017 U 0.02 U 0.018 U2,4-DIMETHYLPHENOL 0.018 U
NA NA NA 0.13 U 0.15 U 0.14 U2,4-DINITROPHENOL 0.13 U
NA NA NA 0.017 U 0.02 U 0.018 U2,4-DINITROTOLUENE 0.018 U
NA NA NA 0.017 U 0.021 U 0.019 U2,6-DINITROTOLUENE 0.018 U
NA NA NA 0.011 U 0.014 U 0.012 U2-CHLORONAPHTHALENE 0.012 U
NA NA NA 0.011 U 0.014 U 0.012 U2-CHLOROPHENOL 0.012 U
NA NA NA 0.012 U 0.015 U 0.013 U2-METHYLNAPHTHALENE 0.013 U
NA NA NA 0.019 U 0.023 U 0.02 U2-METHYLPHENOL 0.02 U
NA NA NA 0.019 U 0.023 U 0.02 U2-NITROANILINE 0.02 U
NA NA NA 0.016 U 0.019 U 0.017 U2-NITROPHENOL 0.016 U
NA NA NA 0.03 U 0.036 U 0.032 U3,3'-DICHLOROBENZIDINE 0.031 U
NA NA NA 0.19 U 0.24 U 0.21 U3-NITROANILINE 0.21 U
NA NA NA 0.16 U 0.19 U 0.17 U4,6-DINITRO-2-METHYLPHENOL 0.17 U
NA NA NA 0.014 U 0.017 U 0.015 U4-BROMOPHENYL-PHENYLETHER 0.015 U
NA NA NA 0.019 U 0.022 U 0.02 U4-CHLORO-3-METHYLPHENOL 0.02 U
NA NA NA 0.016 U 0.019 U 0.017 U4-CHLOROANILINE 0.017 U
NA NA NA 0.018 U 0.022 U 0.019 U4-CHLOROPHENYL-PHENYLETHER 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 U4-METHYLPHENOL 0.02 U
NA NA NA 0.2 U 0.24 U 0.21 U4-NITROANILINE 0.21 U
NA NA NA 0.16 U 0.2 U 0.18 U4-NITROPHENOL 0.17 U
NA NA NA 0.015 U 0.018 U 0.016 UACENAPHTHENE 0.016 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB009

4.00 - 4.50

A187GB009

08/12/2003

6.00 - 6.50

A187GB009

08/12/2003

0.00 - 0.50

A187GB010

08/12/2003

2.00 - 2.50

A187GB010

08/12/2003

4.00 - 4.50

A187GB010

08/12/2003

Sample ID A187GP020 A187GP021 A187GP022 A187GP023 A187GP024 A187GP025

08/12/2003

6.00 - 6.50

A187GB010

A187GP026

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.014 U 0.017 U 0.015 UACENAPHTHYLENE 0.015 U
NA NA NA 0.016 U 0.019 U 0.017 UANTHRACENE 0.016 U
NA NA NA 0.03 0.017 U 0.015 UBENZO(A)ANTHRACENE 0.015 U
NA NA NA 0.022 U 0.027 U 0.024 UBENZO(A)PYRENE 0.023 U
NA NA NA 0.019 U 0.023 U 0.021 UBENZO(B)FLUORANTHENE 0.02 U
NA NA NA 0.022 U 0.027 UJ 0.024 UJBENZO(G,H,I)PERYLENE 0.024 UJ
NA NA NA 0.022 U 0.026 U 0.023 UBENZO(K)FLUORANTHENE 0.023 U
NA NA NA 0.16 U 0.19 U 0.17 UBENZOIC ACID 0.16 U
NA NA NA 0.012 U 0.015 U 0.013 UBIS(2-CHLOROETHOXY)METHANE 0.013 U
NA NA NA 0.013 U 0.016 U 0.014 UBIS(2-CHLOROETHYL)ETHER 0.014 U
NA NA NA 0.021 U 0.025 U 0.022 UBIS(2-ETHYLHEXYL)PHTHALATE 0.022 U
NA NA NA 0.018 U 0.022 U 0.02 UBUTYLBENZYLPHTHALATE 0.019 U
NA NA NA 0.013 U 0.015 U 0.014 UCARBAZOLE 0.013 U
NA NA NA 0.03 0.016 U 0.014 UCHRYSENE 0.014 U
NA NA NA 0.014 U 0.016 U 0.015 UDI-N-BUTYLPHTHALATE 0.014 U
NA NA NA 0.027 U 0.032 U 0.029 UDI-N-OCTYLPHTHALATE 0.028 U
NA NA NA 0.03 U 0.037 UJ 0.033 UJDIBENZ(A,H)ANTHRACENE 0.032 UJ
NA NA NA 0.013 U 0.016 U 0.014 UDIBENZOFURAN 0.014 U
NA NA NA 0.016 U 0.019 U 0.017 UDIETHYLPHTHALATE 0.017 U
NA NA NA 0.018 U 0.022 U 0.02 UDIMETHYLPHTHALATE 0.019 U
NA NA NA 0.027 0.016 U 0.014 UFLUORANTHENE 0.014 U
NA NA NA 0.015 U 0.018 U 0.016 UFLUORENE 0.015 U
NA NA NA 0.016 U 0.02 U 0.018 UHEXACHLOROBENZENE 0.017 U
NA NA NA 0.016 U 0.019 U 0.017 UHEXACHLOROBUTADIENE 0.017 U
NA NA NA 0.014 U 0.017 U 0.015 UHEXACHLOROCYCLOPENTADIENE 0.015 U
NA NA NA 0.024 U 0.029 U 0.026 UHEXACHLOROETHANE 0.025 U
NA NA NA 0.043 U 0.052 UJ 0.046 UJINDENO(1,2,3-CD)PYRENE 0.045 UJ
NA NA NA 0.016 U 0.019 U 0.017 UISOPHORONE 0.017 U
NA NA NA 0.021 U 0.026 U 0.023 UN-NITROSO-DI-N-PROPYLAMINE 0.022 U
NA NA NA 0.02 U 0.033 0.022 UN-NITROSODIPHENYLAMINE (1) 0.021 U
NA NA NA 0.016 U 0.019 U 0.017 UNAPHTHALENE 0.017 U
NA NA NA 0.029 U 0.035 U 0.031 UNITROBENZENE 0.03 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB009

4.00 - 4.50

A187GB009

08/12/2003

6.00 - 6.50

A187GB009

08/12/2003

0.00 - 0.50

A187GB010

08/12/2003

2.00 - 2.50

A187GB010

08/12/2003

4.00 - 4.50

A187GB010

08/12/2003

Sample ID A187GP020 A187GP021 A187GP022 A187GP023 A187GP024 A187GP025

08/12/2003

6.00 - 6.50

A187GB010

A187GP026

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.14 U 0.17 U 0.15 UPENTACHLOROPHENOL 0.15 U
NA NA NA 0.018 0.014 U 0.012 UPHENANTHRENE 0.012 U
NA NA NA 0.022 U 0.026 U 0.023 UPHENOL 0.023 U
NA NA NA 0.035 0.019 U 0.017 UPYRENE 0.017 U
NA NA NA 0.122 0 U 0 UTOTAL HMW PAHS 0 U
NA NA NA 0.018 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

170 H 130 H 8 U 140 H 130 H 120 DDIESEL RANGE ORGANICS 8.2 U
1,500 M 1,000 M 5.2 U 1,200 M 1,200 M 820 MMOTOR OIL RANGE ORGANICS 5.9 J

Explosives (mg/kg)
0.088 U 0.087 U 0.068 U 0.067 U 0.081 U 0.072 U1,3,5-TRINITROBENZENE 0.071 U
0.076 U 0.076 U 0.06 U 0.058 U 0.07 U 0.062 U1,3-DINITROBENZENE 0.061 U
0.081 U 0.08 U 0.063 U 0.061 U 0.074 U 0.066 U2,4,6-TRINITROTOLUENE 0.065 U
0.096 U 0.095 U 0.075 U NA NA NA2,4-DINITROTOLUENE NA
0.12 U 0.12 U 0.092 U NA NA NA2,6-DINITROTOLUENE NA
0.11 U 0.11 U 0.081 U 0.079 U 0.095 U 0.085 U2-AMINO-4,6-DINITROTOLUENE 0.083 U
0.12 U 0.12 U 0.09 UJ 0.087 UJ 0.11 UJ 0.094 UJ2-NITROTOLUENE 0.092 UJ
0.099 U 0.098 U 0.077 UJ 0.075 UJ 0.091 UJ 0.081 UJ3-NITROTOLUENE 0.08 UJ
0.095 U 0.094 U 0.074 U 0.072 U 0.087 U 0.078 U4-AMINO-2,6-DINITROTOLUENE 0.076 U
0.16 U 0.16 U 0.13 UJ 0.12 UJ 0.15 UJ 0.13 UJ4-NITROTOLUENE 0.13 UJ
0.072 U 0.071 U 0.056 U 0.055 U 0.066 U 0.059 UHMX 0.058 U
0.089 U 0.088 U 0.07 UJ NA NA NANITROBENZENE NA
1.3 U 1.3 U 1.1 U 0.98 U 1.2 U 1.1 UNITROGLYCERINE 1.1 U
1.4 U 1.4 U 1.1 U 1 U 1.3 U 1.1 UPETN 1.1 U

0.094 UJ 0.093 UJ 0.073 UJ 0.071 UJ 0.086 UJ 0.076 UJPICRIC ACID 0.075 UJ
0.15 U 0.14 U 0.11 U 0.11 U 0.13 U 0.12 URDX 0.12 U
0.18 UJ 0.17 UJ 0.14 UJ 0.14 UJ 0.16 UJ 0.15 UJTETRYL 0.14 UJ

Percent Moisture (%MST)
30.2 29.4 10.2 7.8 24.1 14.4PERCENT MOISTURE 12.9
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

0.00 - 0.50

A187GB011

2.00 - 2.50

A187GB011

08/12/2003

4.00 - 4.50

A187GB011

08/12/2003

0.00 - 0.50

A187GB012

08/12/2003

2.00 - 2.50

A187GB012

08/12/2003

0.00 - 0.50

A187GB013

08/12/2003

Sample ID A187GP027 A187GP028 A187GP029 A187GP030 A187GP031 A187GP032

08/12/2003

2.00 - 2.50

A187GB013

A187GP033

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA 22,100 21,800 17,000ALUMINUM 29,100
NA NA NA 1.13 J 0.38 UJ 0.95 JANTIMONY 0.48 J
NA NA NA 7.3 7.3 7.8ARSENIC 13.2
NA NA NA 94.9 J 62.1 J 77.3 JBARIUM 73.3 J
NA NA NA 0.52 J 0.31 J 0.48 JBERYLLIUM 0.84 J
NA NA NA 0.72 J 0.24 UJ 1.22CADMIUM 0.28 U
NA NA NA 16,600 3,780 25,100CALCIUM 3,430
NA NA NA 68 59.2 68.5CHROMIUM 80.7
NA NA NA 12.4 6.8 10.5COBALT 34.1
NA NA NA 40.6 24.3 32.4COPPER 35
NA NA NA 31,400 31,000 27,800IRON 44,200
NA NA NA 92.7 10.3 156LEAD 17.6
NA NA NA 8,860 6,940 7,730MAGNESIUM 8,140
NA NA NA 476 189 591MANGANESE 1,530
NA NA NA 0.2 0.19 0.19MERCURY 0.26
NA NA NA 0.39 0.43 0.44MOLYBDENUM 0.54
NA NA NA 56.8 40 56NICKEL 63.1
NA NA NA 1,840 1,880 1,420POTASSIUM 2,040
NA NA NA 0.3 J 0.3 J 0.6 JSELENIUM 0.6 J
NA NA NA 0.17 0.12 J 0.21SILVER 0.2
NA NA NA 951 903 406SODIUM 1,410
NA NA NA 0.138 0.13 0.12THALLIUM 0.164
NA NA NA 65 63.8 54.8VANADIUM 98.7
NA NA NA 132 J 51.4 J 143 JZINC 74.8 J

Volatile Organic Compounds (mg/kg)
NA 0.00097 U 0.00095 U NA 0.00095 U NABENZENE 0.0013 U
NA 0.0007 U 0.00069 U NA 0.00069 U NAETHYLBENZENE 0.0009 U
NA 0.0011 U 0.0011 U NA 0.0011 U NATOLUENE 0.0014 U
NA 0.00085 U 0.00083 U NA 0.00083 U NAXYLENE (TOTAL) 0.0011 U

Semivolatile Organic Compounds (mg/kg)
0.014 U 0.014 U 0.014 U 0.013 U 0.014 U 0.014 U1,2,4-TRICHLOROBENZENE 0.016 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

0.00 - 0.50

A187GB011

2.00 - 2.50

A187GB011

08/12/2003

4.00 - 4.50

A187GB011

08/12/2003

0.00 - 0.50

A187GB012

08/12/2003

2.00 - 2.50

A187GB012

08/12/2003

0.00 - 0.50

A187GB013

08/12/2003

Sample ID A187GP027 A187GP028 A187GP029 A187GP030 A187GP031 A187GP032

08/12/2003

2.00 - 2.50

A187GB013

A187GP033

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.018 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.02 U
0.022 U 0.021 U 0.021 U 0.019 U 0.021 U 0.021 U2,4,5-TRICHLOROPHENOL 0.025 U
0.018 U 0.018 U 0.018 U 0.016 U 0.018 U 0.018 U2,4,6-TRICHLOROPHENOL 0.021 U
0.021 U 0.021 U 0.02 U 0.019 U 0.02 U 0.021 U2,4-DICHLOROPHENOL 0.024 U
0.019 U 0.019 U 0.019 U 0.017 U 0.019 U 0.019 U2,4-DIMETHYLPHENOL 0.022 U
0.14 U 0.14 U 0.14 U 0.13 U 0.14 U 0.14 U2,4-DINITROPHENOL 0.16 U
0.019 U 0.019 U 0.018 U 0.017 U 0.018 U 0.019 U2,4-DINITROTOLUENE 0.021 U
0.02 U 0.02 U 0.019 U 0.018 U 0.019 U 0.02 U2,6-DINITROTOLUENE 0.022 U
0.013 U 0.013 U 0.012 U 0.012 U 0.012 U 0.013 U2-CHLORONAPHTHALENE 0.015 U
0.013 U 0.013 U 0.012 U 0.011 U 0.012 U 0.013 U2-CHLOROPHENOL 0.014 U
0.014 U 0.014 U 0.014 U 0.013 U 0.014 U 0.014 U2-METHYLNAPHTHALENE 0.016 U
0.021 U 0.021 U 0.02 U 0.019 U 0.02 U 0.021 U2-METHYLPHENOL 0.024 U
0.021 U 0.021 U 0.021 U 0.019 U 0.021 U 0.021 U2-NITROANILINE 0.024 U
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.017 U2-NITROPHENOL 0.02 U
0.034 U 0.034 U 0.033 U 0.03 U 0.033 U 0.033 U3,3'-DICHLOROBENZIDINE 0.038 U
0.22 U 0.22 U 0.21 U 0.2 U 0.21 U 0.22 U3-NITROANILINE 0.25 U
0.18 U 0.18 U 0.18 U 0.16 U 0.18 U 0.18 U4,6-DINITRO-2-METHYLPHENOL 0.21 U
0.016 U 0.015 U 0.015 U 0.014 U 0.015 U 0.015 U4-BROMOPHENYL-PHENYLETHER 0.018 U
0.021 U 0.021 U 0.02 U 0.019 U 0.02 U 0.021 U4-CHLORO-3-METHYLPHENOL 0.024 U
0.018 U 0.018 U 0.018 U 0.016 U 0.018 U 0.018 U4-CHLOROANILINE 0.021 U
0.02 U 0.02 U 0.02 U 0.018 U 0.02 U 0.02 U4-CHLOROPHENYL-PHENYLETHER 0.023 U
0.021 U 0.021 U 0.021 U 0.019 U 0.021 U 0.021 U4-METHYLPHENOL 0.024 U
0.23 U 0.22 U 0.22 U 0.2 U 0.22 U 0.22 U4-NITROANILINE 0.26 U
0.19 U 0.18 U 0.18 U 0.17 U 0.18 U 0.18 U4-NITROPHENOL 0.21 U
0.017 U 0.017 U 0.016 U 0.015 U 0.016 U 0.017 UACENAPHTHENE 0.019 U
0.016 U 0.016 U 0.016 U 0.015 U 0.016 U 0.016 UACENAPHTHYLENE 0.018 U
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.017 UANTHRACENE 0.02 U
0.016 U 0.016 U 0.015 U 0.038 0.015 U 0.016 UBENZO(A)ANTHRACENE 0.018 U
0.025 U 0.025 U 0.024 U 0.036 0.024 U 0.25 UBENZO(A)PYRENE 0.028 U
0.022 U 0.022 U 0.021 U 0.02 U 0.021 U 0.22 UBENZO(B)FLUORANTHENE 0.025 U
0.025 UJ 0.025 UJ 0.025 UJ 0.023 UJ 0.025 UJ 0.25 UBENZO(G,H,I)PERYLENE 0.029 UJ
0.024 U 0.024 U 0.024 U 0.022 U 0.024 U 0.24 UBENZO(K)FLUORANTHENE 0.028 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

0.00 - 0.50

A187GB011

2.00 - 2.50

A187GB011

08/12/2003

4.00 - 4.50

A187GB011

08/12/2003

0.00 - 0.50

A187GB012

08/12/2003

2.00 - 2.50

A187GB012

08/12/2003

0.00 - 0.50

A187GB013

08/12/2003

Sample ID A187GP027 A187GP028 A187GP029 A187GP030 A187GP031 A187GP032

08/12/2003

2.00 - 2.50

A187GB013

A187GP033

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.18 U 0.18 U 0.17 U 0.16 U 0.17 U 0.17 UJBENZOIC ACID 0.2 U
0.014 U 0.014 U 0.014 U 0.013 U 0.014 U 0.014 UBIS(2-CHLOROETHOXY)METHANE 0.016 U
0.015 U 0.015 U 0.014 U 0.013 U 0.014 U 0.015 UBIS(2-CHLOROETHYL)ETHER 0.017 U
0.023 U 0.023 U 0.023 U 0.021 U 0.023 U 0.11 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.027 U
0.021 U 0.02 U 0.02 U 0.019 U 0.02 U 0.095 UJBUTYLBENZYLPHTHALATE 0.023 U
0.014 U 0.014 U 0.014 U 0.013 U 0.014 U 0.014 UCARBAZOLE 0.016 U
0.015 U 0.015 U 0.015 U 0.042 0.015 U 0.035CHRYSENE 0.017 U
0.015 U 0.015 U 0.015 U 0.014 U 0.031 UJ 0.015 UDI-N-BUTYLPHTHALATE 0.018 U
0.03 U 0.03 U 0.029 U 0.027 U 0.029 U 0.3 UDI-N-OCTYLPHTHALATE 0.034 U

0.034 UJ 0.034 UJ 0.033 UJ 0.031 UJ 0.033 UJ 0.34 UDIBENZ(A,H)ANTHRACENE 0.039 UJ
0.015 U 0.015 U 0.015 U 0.014 U 0.015 U 0.015 UDIBENZOFURAN 0.017 U
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.018 UDIETHYLPHTHALATE 0.02 U
0.021 U 0.021 U 0.02 U 0.019 U 0.02 U 0.021 UDIMETHYLPHTHALATE 0.024 U
0.015 U 0.015 U 0.014 U 0.039 0.014 U 0.03FLUORANTHENE 0.017 U
0.017 U 0.016 U 0.016 U 0.015 U 0.016 U 0.016 UFLUORENE 0.019 U
0.019 U 0.018 U 0.018 U 0.017 U 0.018 U 0.018 UHEXACHLOROBENZENE 0.021 U
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.018 UHEXACHLOROBUTADIENE 0.02 U
0.016 U 0.016 U 0.015 U 0.014 U 0.015 U 0.016 UHEXACHLOROCYCLOPENTADIENE 0.018 U
0.027 U 0.027 U 0.026 U 0.024 U 0.026 U 0.027 UHEXACHLOROETHANE 0.031 U
0.048 UJ 0.048 UJ 0.047 UJ 0.044 UJ 0.047 UJ 0.48 UINDENO(1,2,3-CD)PYRENE 0.055 UJ
0.018 U 0.018 U 0.017 U 0.016 U 0.017 U 0.018 UISOPHORONE 0.02 U
0.024 U 0.024 U 0.023 U 0.022 U 0.023 U 0.024 UN-NITROSO-DI-N-PROPYLAMINE 0.027 U
0.023 U 0.023 U 0.022 U 0.02 U 0.022 U 0.022 UN-NITROSODIPHENYLAMINE (1) 0.026 U
0.018 U 0.018 U 0.018 U 0.016 U 0.018 U 0.018 UNAPHTHALENE 0.021 U
0.033 U 0.032 U 0.032 U 0.029 U 0.032 U 0.032 UNITROBENZENE 0.037 U
0.16 U 0.16 U 0.15 U 0.14 U 0.15 U 0.16 UPENTACHLOROPHENOL 0.18 U
0.013 U 0.013 U 0.012 U 0.015 0.012 U 0.013 UPHENANTHRENE 0.015 U
0.025 U 0.024 U 0.024 U 0.022 U 0.024 U 0.024 UPHENOL 0.028 U
0.018 U 0.018 U 0.017 U 0.049 0.017 U 0.037PYRENE 0.02 U

0 U 0 U 0 U 0.204 0 U 0.102TOTAL HMW PAHS 0 U
0 U 0 U 0 U 0.015 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

18 U 8.7 U 8.5 U 19 H 8.5 U 42 HDIESEL RANGE ORGANICS 19 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

0.00 - 0.50

A187GB011

2.00 - 2.50

A187GB011

08/12/2003

4.00 - 4.50

A187GB011

08/12/2003

0.00 - 0.50

A187GB012

08/12/2003

2.00 - 2.50

A187GB012

08/12/2003

0.00 - 0.50

A187GB013

08/12/2003

Sample ID A187GP027 A187GP028 A187GP029 A187GP030 A187GP031 A187GP032

08/12/2003

2.00 - 2.50

A187GB013

A187GP033

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 J 5.7 U 8.8 J 120 M 12 J 500 MMOTOR OIL RANGE ORGANICS 15 J

Explosives (mg/kg)
0.076 U 0.075 U 0.073 U 0.068 U 0.073 UJ 0.075 U1,3,5-TRINITROBENZENE 0.086 U
0.066 U 0.065 U 0.064 U 0.059 U 0.064 UJ 0.065 U1,3-DINITROBENZENE 0.075 U
0.07 U 0.069 U 0.067 U 0.063 U 0.067 UJ 0.069 U2,4,6-TRINITROTOLUENE 0.079 U
0.089 U 0.089 U 0.086 U 0.08 U 0.086 UJ 0.088 U2-AMINO-4,6-DINITROTOLUENE 0.11 U
0.099 UJ 0.098 UJ 0.096 UJ 0.089 U 0.096 UJ 0.098 U2-NITROTOLUENE 0.12 U
0.086 UJ 0.085 UJ 0.083 UJ 0.077 U 0.083 UJ 0.085 U3-NITROTOLUENE 0.098 U
0.082 U 0.081 U 0.079 U 0.074 U 0.079 UJ 0.081 U4-AMINO-2,6-DINITROTOLUENE 0.093 U
0.14 UJ 0.14 UJ 0.14 UJ 0.13 U 0.14 UJ 0.14 U4-NITROTOLUENE 0.16 U
0.062 U 0.062 U 0.06 U 0.056 U 0.06 UJ 0.062 UHMX 0.071 U
1.2 U 1.2 U 1.1 U 1 U 1.1 U 1.1 UNITROGLYCERINE 1.3 U
1.2 U 1.2 U 1.1 U 1.1 U 1.1 U 1.2 UPETN 1.3 U

0.081 UJ 0.08 UJ 0.078 UJ 0.073 UJ 0.078 UJ 0.08 UJPICRIC ACID 0.092 UJ
0.13 U 0.12 U 0.12 U 0.11 U 0.12 UJ 0.12 URDX 0.14 U
0.15 UJ 0.15 UJ 0.15 UJ 0.14 UJ 0.15 UJ 0.15 UJTETRYL 0.17 UJ

Percent Moisture (%MST)
18.9 18.3 16.2 10 16.2 18.1PERCENT MOISTURE 28.9
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
24,700 NA NA NA NA NAALUMINUM NA
0.42 UJ NA NA NA NA NAANTIMONY NA

7.9 NA NA NA NA NAARSENIC NA
53.5 J NA NA NA NA NABARIUM NA
0.43 J NA NA NA NA NABERYLLIUM NA
0.3 U NA NA NA NA NACADMIUM NA
3,340 NA NA NA NA NACALCIUM NA
70.4 NA NA NA NA NACHROMIUM NA
8.9 NA NA NA NA NACOBALT NA
35.3 NA NA NA NA NACOPPER NA

34,400 NA NA NA NA NAIRON NA
13.4 NA NA NA NA NALEAD NA
7,760 NA NA NA NA NAMAGNESIUM NA
291 NA NA NA NA NAMANGANESE NA
0.27 NA NA NA NA NAMERCURY NA
0.62 NA NA NA NA NAMOLYBDENUM NA
51.1 NA NA NA NA NANICKEL NA
2,400 NA NA NA NA NAPOTASSIUM NA
0.6 J NA NA NA NA NASELENIUM NA
0.17 NA NA NA NA NASILVER NA
1,030 NA NA NA NA NASODIUM NA
0.16 NA NA NA NA NATHALLIUM NA
76.7 NA NA NA NA NAVANADIUM NA

60.2 J NA NA NA NA NAZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.00063 U 0.00067 U 0.00067 U 0.00074 U 0.0007 U1,1,1-TRICHLOROETHANE 0.00074 U
NA 0.0008 U 0.00085 U 0.00085 U 0.00094 U 0.0009 U1,1,2,2-TETRACHLOROETHANE 0.00095 U
NA 0.00076 U 0.00081 U 0.0008 U 0.00089 U 0.00085 U1,1,2-TRICHLOROETHANE 0.0009 U
NA 0.00086 U 0.00091 U 0.00091 U 0.0011 U 0.00096 U1,1-DICHLOROETHANE 0.0011 U
NA 0.00076 U 0.00081 U 0.0008 U 0.00089 U 0.00085 U1,1-DICHLOROETHENE 0.0009 U
NA 0.00099 U 0.0011 U 0.0011 U 0.0012 U 0.0012 U1,2,3-TRICHLOROBENZENE 0.0012 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.00085 U 0.0009 U 0.0009 U 0.001 U 0.00095 U1,2,4-TRICHLOROBENZENE 0.001 U
NA 0.00093 U 0.00099 U 0.00099 U 0.0011 U 0.0011 U1,2-DIBROMO-3-CHLOROPROPANE 0.0011 U
NA 0.00087 U 0.00092 U 0.00092 U 0.0011 U 0.00097 U1,2-DIBROMOETHANE 0.0011 U
NA 0.00072 U 0.00076 U 0.00076 U 0.00084 U 0.0008 U1,2-DICHLOROBENZENE 0.00084 U
NA 0.00074 U 0.00078 U 0.00078 U 0.00087 U 0.00083 U1,2-DICHLOROETHANE 0.00087 U
NA 0.00079 U 0.00084 U 0.00084 U 0.00093 U 0.00089 U1,2-DICHLOROPROPANE 0.00094 U
NA 0.00078 U 0.00083 U 0.00083 U 0.00092 U 0.00088 U1,3-DICHLOROBENZENE 0.00092 U
NA 0.0009 U 0.00096 U 0.00096 U 0.0011 U 0.0011 U1,4-DICHLOROBENZENE 0.0011 U
NA 0.0092 R 0.0098 R 0.0098 R 0.011 R 0.011 R2-BUTANONE 0.011 R
NA 0.0067 U 0.0071 U 0.0071 U 0.0079 U 0.0075 U2-HEXANONE 0.0079 U
NA 0.0061 U 0.0064 U 0.0064 U 0.0071 U 0.0068 U4-METHYL-2-PENTANONE 0.0072 U
NA 0.011 U 0.012 U 0.018 UJ 0.013 U 0.013 UACETONE 0.013 U

0.0013 U 0.00087 U 0.00092 U 0.00092 U 0.0011 U 0.00097 UBENZENE 0.0011 U
NA 0.00057 U 0.00061 U 0.00061 U 0.00067 U 0.00064 UBROMOCHLOROMETHANE 0.00068 U
NA 0.00058 U 0.00062 U 0.00062 U 0.00069 U 0.00066 UBROMODICHLOROMETHANE 0.00069 U
NA 0.00072 U 0.00076 U 0.00076 U 0.00084 U 0.0008 UBROMOFORM 0.00084 U
NA 0.00088 U 0.00093 U 0.00093 U 0.0011 U 0.00099 UBROMOMETHANE 0.0011 U
NA 0.0017 U 0.0018 U 0.0018 U 0.002 U 0.0019 UCARBON DISULFIDE 0.002 U
NA 0.00066 U 0.0007 U 0.0007 U 0.00078 U 0.00074 UCARBON TETRACHLORIDE 0.00078 U
NA 0.00077 U 0.00082 U 0.00082 U 0.00091 U 0.00086 UCHLOROBENZENE 0.00091 U
NA 0.00086 R 0.00091 R 0.00091 R 0.0011 R 0.00096 UCHLOROETHANE 0.0011 U
NA 0.00063 U 0.00067 U 0.00067 U 0.00074 U 0.0007 UCHLOROFORM 0.00074 U
NA 0.0011 U 0.0012 U 0.0012 U 0.0013 U 0.0013 UCHLOROMETHANE 0.0013 U
NA 0.00091 U 0.00097 U 0.00097 U 0.0011 U 0.0011 UCIS-1,2-DICHLOROETHENE 0.0011 U
NA 0.00084 U 0.00089 U 0.00089 U 0.00098 U 0.00094 UCIS-1,3-DICHLOROPROPENE 0.00099 U
NA 0.00066 U 0.0007 U 0.0007 U 0.00078 U 0.00074 UDIBROMOCHLOROMETHANE 0.00078 U

0.00091 U 0.00063 U 0.00067 U 0.00067 U 0.00074 U 0.0007 UETHYLBENZENE 0.00074 U
NA 0.00081 U 0.00086 U 0.00086 U 0.00096 U 0.00091 UFREON 113 0.00096 U
NA 0.00077 U 0.00082 U 0.00082 U 0.00091 U 0.00086 UFREON 12 0.00091 U
NA 0.00075 U 0.00079 U 0.00079 U 0.00088 U 0.00084 UISOPROPYLBENZENE 0.00088 U
NA 0.0007 U 0.00075 U 0.00075 U 0.00083 U 0.00079 UMETHYL TERTIARY BUTYLETHER 0.00083 U
NA 0.0013 UJ 0.0014 UJ 0.0016 UJ 0.0017 UJ 0.0012 UMETHYLENE CHLORIDE 0.0013 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.0008 U 0.00085 U 0.00085 U 0.00094 U 0.0009 USTYRENE 0.00095 U
NA 0.00034 U 0.00037 U 0.00036 U 0.0004 U 0.00039 UTETRACHLOROETHENE 0.00041 U

0.0014 U 0.00092 U 0.00098 U 0.00098 U 0.0011 U 0.0011 UTOLUENE 0.0011 U
NA 0.0008 U 0.00085 U 0.00085 U 0.00094 U 0.0009 UTRANS-1,2-DICHLOROETHENE 0.00095 U
NA 0.00066 U 0.0007 U 0.0007 U 0.00078 U 0.00074 UTRANS-1,3-DICHLOROPROPENE 0.00078 U
NA 0.00031 U 0.00033 U 0.00033 U 0.00037 U 0.00083 UJTRICHLOROETHENE 0.0011 UJ
NA 0.0008 U 0.00085 U 0.00085 U 0.00094 U 0.0009 UTRICHLOROFLUOROMETHANE 0.00095 U
NA 0.00068 U 0.00073 U 0.00072 U 0.0008 U 0.00077 UVINYL CHLORIDE 0.00081 U

0.0011 U 0.00076 U 0.00081 U 0.0008 U 0.00089 U 0.00085 UXYLENE (TOTAL) 0.0009 U

Semivolatile Organic Compounds (mg/kg)
0.017 U NA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.021 U NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
0.026 U NA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.022 U NA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.025 U NA NA NA NA NA2,4-DICHLOROPHENOL NA
0.023 U NA NA NA NA NA2,4-DIMETHYLPHENOL NA
0.17 U NA NA NA NA NA2,4-DINITROPHENOL NA
0.022 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.023 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.015 U NA NA NA NA NA2-CHLORONAPHTHALENE NA
0.015 U NA NA NA NA NA2-CHLOROPHENOL NA
0.017 U NA NA NA NA NA2-METHYLNAPHTHALENE NA
0.025 U NA NA NA NA NA2-METHYLPHENOL NA
0.025 U NA NA NA NA NA2-NITROANILINE NA
0.021 U NA NA NA NA NA2-NITROPHENOL NA
0.04 U NA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
0.26 U NA NA NA NA NA3-NITROANILINE NA
0.22 U NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.018 U NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.025 U NA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.022 U NA NA NA NA NA4-CHLOROANILINE NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.024 U NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.025 U NA NA NA NA NA4-METHYLPHENOL NA
0.27 U NA NA NA NA NA4-NITROANILINE NA
0.22 U NA NA NA NA NA4-NITROPHENOL NA
0.02 U NA NA NA NA NAACENAPHTHENE NA
0.019 U NA NA NA NA NAACENAPHTHYLENE NA
0.021 U NA NA NA NA NAANTHRACENE NA
0.019 U NA NA NA NA NABENZO(A)ANTHRACENE NA
0.03 U NA NA NA NA NABENZO(A)PYRENE NA
0.026 U NA NA NA NA NABENZO(B)FLUORANTHENE NA
0.03 UJ NA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.029 U NA NA NA NA NABENZO(K)FLUORANTHENE NA
0.21 U NA NA NA NA NABENZOIC ACID NA
0.017 U NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.018 U NA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.028 U NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.025 U NA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.017 U NA NA NA NA NACARBAZOLE NA
0.018 U NA NA NA NA NACHRYSENE NA
0.018 U NA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.036 U NA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.041 UJ NA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.018 U NA NA NA NA NADIBENZOFURAN NA
0.021 U NA NA NA NA NADIETHYLPHTHALATE NA
0.025 U NA NA NA NA NADIMETHYLPHTHALATE NA
0.017 U NA NA NA NA NAFLUORANTHENE NA
0.02 U NA NA NA NA NAFLUORENE NA
0.022 U NA NA NA NA NAHEXACHLOROBENZENE NA
0.021 U NA NA NA NA NAHEXACHLOROBUTADIENE NA
0.019 U NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.032 U NA NA NA NA NAHEXACHLOROETHANE NA
0.058 UJ NA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.021 U NA NA NA NA NAISOPHORONE NA
0.029 U NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.027 U NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.022 U NA NA NA NA NANAPHTHALENE NA
0.039 U NA NA NA NA NANITROBENZENE NA
0.19 U NA NA NA NA NAPENTACHLOROPHENOL NA
0.015 U NA NA NA NA NAPHENANTHRENE NA
0.029 U NA NA NA NA NAPHENOL NA
0.021 U NA NA NA NA NAPYRENE NA

0 U NA NA NA NA NATOTAL HMW PAHS NA
0 U NA NA NA NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

21 U NA NA NA NA NADIESEL RANGE ORGANICS NA
47 J NA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Explosives (mg/kg)
0.09 U 0.067 U 0.071 U 0.071 U 0.079 U 0.075 U1,3,5-TRINITROBENZENE 0.079 U
0.079 U 0.058 U 0.062 U 0.062 U 0.069 U 0.066 U1,3-DINITROBENZENE 0.086
0.083 U 0.062 U 0.066 U 0.065 U 0.073 U 0.069 U2,4,6-TRINITROTOLUENE 0.073 U

NA 0.074 U 0.078 U 0.078 U 0.087 U 0.083 U2,4-DINITROTOLUENE 0.087 U
NA 0.09 U 0.096 U 0.096 U 0.11 U 0.11 U2,6-DINITROTOLUENE 0.11 U

0.11 U 0.079 U 0.084 U 0.084 U 0.093 U 0.089 U2-AMINO-4,6-DINITROTOLUENE 0.094 U
0.12 U 0.088 U 0.093 U 0.093 U 0.11 U 0.099 U2-NITROTOLUENE 0.11 U
0.11 U 0.076 U 0.081 U 0.08 U 0.089 U 0.085 U3-NITROTOLUENE 0.09 U
0.098 U 0.073 U 0.077 U 0.077 U 0.085 U 0.081 U4-AMINO-2,6-DINITROTOLUENE 0.086 U
0.17 U 0.13 U 0.13 U 0.13 U 0.15 U 0.14 U4-NITROTOLUENE 0.15 U
0.074 U 0.055 U 0.059 U 0.058 U 0.065 U 0.062 UHMX 0.065 U

NA 0.068 U 0.073 U 0.072 U 0.08 U 0.077 UNITROBENZENE 0.081 U
1.4 U 0.99 U 1.1 U 1.1 U 1.2 U 1.2 UNITROGLYCERINE 1.2 U
1.4 U 1.1 U 1.1 U 1.1 U 1.2 U 1.2 UPETN 1.2 U

0.096 UJ 0.072 UJ 0.076 UJ 0.076 UJ 0.084 UJ 0.08 UJPICRIC ACID 0.084 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB013

2.00 - 2.50

A187GB014

08/14/2003

4.00 - 4.50

A187GB014

08/14/2003

6.00 - 6.50

A187GB014

08/14/2003

8.00 - 8.50

A187GB014

08/28/2003

10.00 - 10.50

A187GB014

08/14/2003

Sample ID A187GP034 A187GP035 A187GP036 A187GP038 A187GP039 A187GP040

08/28/2003

12.00 - 12.50

A187GB014

A187GP042

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.15 U 0.11 U 0.12 U 0.12 U 0.13 U 0.13 URDX 0.13 U
0.18 UJ 0.14 U 0.14 U 0.14 U 0.16 U 0.15 UTETRYL 0.16 U

Percent Moisture (%MST)
32.1 8.5 13.9 13.7 22.3 18.5PERCENT MOISTURE 22.6
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB015

4.00 - 4.50

A187GB015

08/12/2003

6.00 - 6.50

A187GB015

08/12/2003

8.00 - 8.50

A187GB015

08/12/2003

10.00 - 10.50

A187GB015

08/18/2003

12.00 - 12.50

A187GB015

08/12/2003

Sample ID A187GP046 A187GP047 A187GP049 A187GP050 A187GP051 A187GP053

08/12/2003

2.00 - 2.50

A187GB016

A187GP057

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.00066 U 0.00066 U 0.00067 U 0.00068 U 0.00069 U 0.00067 U1,1,1-TRICHLOROETHANE 0.00068 U
0.00085 U 0.00085 U 0.00086 U 0.00086 U 0.00089 U 0.00085 U1,1,2,2-TETRACHLOROETHANE 0.00087 U
0.0008 U 0.0008 U 0.00081 U 0.00082 U 0.00084 U 0.00081 U1,1,2-TRICHLOROETHANE 0.00082 U
0.00091 U 0.0009 U 0.00092 U 0.00092 U 0.00095 U 0.00091 U1,1-DICHLOROETHANE 0.00093 U
0.0008 U 0.0008 U 0.00081 U 0.00082 U 0.00084 U 0.00081 U1,1-DICHLOROETHENE 0.00082 U
0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U1,2,3-TRICHLOROBENZENE 0.0011 U
0.0009 U 0.00089 U 0.0009 U 0.00091 U 0.00093 U 0.0009 U1,2,4-TRICHLOROBENZENE 0.00092 U
0.00099 U 0.00098 U 0.001 U 0.0011 U 0.0011 U 0.00099 U1,2-DIBROMO-3-CHLOROPROPANE 0.0011 U
0.00092 U 0.00091 U 0.00093 U 0.00094 U 0.00096 U 0.00092 U1,2-DIBROMOETHANE 0.00094 U
0.00076 U 0.00075 U 0.00076 U 0.00077 U 0.00079 U 0.00076 U1,2-DICHLOROBENZENE 0.00078 U
0.00078 UJ 0.00078 UJ 0.00079 UJ 0.00079 UJ 0.00081 UJ 0.00078 U1,2-DICHLOROETHANE 0.0008 UJ
0.00084 U 0.00083 U 0.00085 U 0.00085 U 0.00087 U 0.00084 U1,2-DICHLOROPROPANE 0.00086 U
0.00083 U 0.00082 U 0.00083 U 0.00084 U 0.00086 U 0.00083 U1,3-DICHLOROBENZENE 0.00085 U
0.00095 U 0.00095 U 0.00096 U 0.00097 U 0.001 U 0.00096 U1,4-DICHLOROBENZENE 0.00098 U
0.0098 R 0.0097 R 0.0099 R 0.0099 R 0.011 R 0.0098 R2-BUTANONE 0.01 R
0.0071 U 0.0071 U 0.0072 U 0.0072 U 0.0074 U 0.0071 U2-HEXANONE 0.0073 U
0.0064 U 0.0064 U 0.0065 U 0.0065 U 0.0067 U 0.0064 U4-METHYL-2-PENTANONE 0.0066 U
0.012 UJ 0.012 UJ 0.012 UJ 0.013 UJ 0.013 UJ 0.012 UACETONE 0.012 UJ

0.00092 U 0.00091 U 0.00093 U 0.00094 U 0.00096 U 0.00092 UBENZENE 0.00094 U
0.00061 U 0.0006 U 0.00061 U 0.00062 U 0.00063 U 0.00061 UBROMOCHLOROMETHANE 0.00062 U
0.00062 U 0.00061 U 0.00062 U 0.00063 U 0.00065 U 0.00062 UBROMODICHLOROMETHANE 0.00063 U
0.00076 U 0.00075 U 0.00076 U 0.00077 U 0.00079 U 0.00076 UBROMOFORM 0.00078 U
0.00093 U 0.00093 U 0.00094 U 0.00095 U 0.00097 U 0.00093 UBROMOMETHANE 0.00096 U
0.0018 U 0.0018 U 0.0018 U 0.0018 U 0.0019 U 0.0018 UCARBON DISULFIDE 0.0018 U
0.0007 U 0.0007 U 0.00071 U 0.00071 U 0.00073 U 0.0007 UCARBON TETRACHLORIDE 0.00072 U
0.00081 U 0.00081 U 0.00082 U 0.00083 U 0.00085 U 0.00082 UCHLOROBENZENE 0.00084 U
0.00091 R 0.0009 R 0.00092 R 0.00092 R 0.00095 R 0.00091 RCHLOROETHANE 0.00093 R
0.00066 U 0.00066 U 0.00067 U 0.00068 U 0.00069 U 0.00067 UCHLOROFORM 0.00068 U
0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 UCHLOROMETHANE 0.0012 U
0.00096 U 0.00096 U 0.00097 U 0.00098 U 0.0011 U 0.00097 UCIS-1,2-DICHLOROETHENE 0.024
0.00088 U 0.00088 U 0.00089 U 0.0009 U 0.00092 U 0.00089 UCIS-1,3-DICHLOROPROPENE 0.00091 U
0.0007 U 0.0007 U 0.00071 U 0.00071 U 0.00073 U 0.0007 UDIBROMOCHLOROMETHANE 0.00072 U
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB015

4.00 - 4.50

A187GB015

08/12/2003

6.00 - 6.50

A187GB015

08/12/2003

8.00 - 8.50

A187GB015

08/12/2003

10.00 - 10.50

A187GB015

08/18/2003

12.00 - 12.50

A187GB015

08/12/2003

Sample ID A187GP046 A187GP047 A187GP049 A187GP050 A187GP051 A187GP053

08/12/2003

2.00 - 2.50

A187GB016

A187GP057

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.00066 U 0.00066 U 0.00067 U 0.00068 U 0.00069 U 0.00067 UETHYLBENZENE 0.00068 U
0.00086 U 0.00086 U 0.00087 U 0.00088 U 0.0009 U 0.00086 UFREON 113 0.00088 U
0.00081 U 0.00081 U 0.00082 U 0.00083 U 0.00085 U 0.00082 UFREON 12 0.00084 U
0.00079 U 0.00079 U 0.0008 U 0.00081 U 0.00083 U 0.00079 UISOPROPYLBENZENE 0.00081 U
0.00074 U 0.00074 U 0.00075 U 0.00076 U 0.00078 U 0.00075 UMETHYL TERTIARY BUTYLETHER 0.00077 U
0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0012 UMETHYLENE CHLORIDE 0.0012 U
0.00085 U 0.00085 U 0.00086 U 0.00086 U 0.00089 U 0.00085 USTYRENE 0.00087 U
0.00036 U 0.00036 U 0.00037 U 0.00037 U 0.00038 U 0.00037 UTETRACHLOROETHENE 0.00037 U
0.00098 U 0.00097 U 0.00099 U 0.00099 U 0.0011 U 0.00098 UTOLUENE 0.001 U
0.00085 U 0.00085 U 0.00086 U 0.00086 U 0.00089 U 0.00085 UTRANS-1,2-DICHLOROETHENE 0.0021
0.0007 U 0.0007 U 0.00071 U 0.00071 U 0.00073 U 0.0007 UTRANS-1,3-DICHLOROPROPENE 0.00072 U
0.00033 U 0.00033 U 0.00033 U 0.00033 U 0.00034 U 0.0045 UJTRICHLOROETHENE 0.0012
0.00085 U 0.00085 U 0.00086 U 0.00086 U 0.00089 U 0.00085 UTRICHLOROFLUOROMETHANE 0.00087 U
0.00072 U 0.00072 U 0.00073 U 0.00074 U 0.00075 U 0.00073 UVINYL CHLORIDE 0.00074 U
0.0008 U 0.0008 U 0.00081 U 0.00082 U 0.00084 U 0.00081 UXYLENE (TOTAL) 0.00082 U

Explosives (mg/kg)
0.071 U 0.071 U 0.072 U 0.072 U 0.074 U 0.071 U1,3,5-TRINITROBENZENE 0.073 U
0.062 U 0.061 U 0.062 U 0.063 U 0.065 U 0.062 U1,3-DINITROBENZENE 0.063 U
0.065 U 0.065 U 0.066 U 0.066 U 0.068 U 0.066 U2,4,6-TRINITROTOLUENE 0.067 U
0.078 U 0.078 U 0.079 U 0.079 U 0.081 U 0.078 U2,4-DINITROTOLUENE 0.08 U
0.095 U 0.095 U 0.096 U 0.097 U 0.1 U 0.096 U2,6-DINITROTOLUENE 0.098 U
0.084 U 0.083 U 0.085 U 0.085 U 0.087 U 0.084 U2-AMINO-4,6-DINITROTOLUENE 0.086 U
0.093 U 0.093 U 0.094 U 0.095 U 0.097 U 0.093 U2-NITROTOLUENE 0.096 U
0.08 U 0.08 U 0.081 U 0.082 U 0.084 U 0.081 U3-NITROTOLUENE 0.082 U
0.077 U 0.076 U 0.078 U 0.078 U 0.08 U 0.077 U4-AMINO-2,6-DINITROTOLUENE 0.079 U
0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.13 U4-NITROTOLUENE 0.14 U
0.058 U 0.058 U 0.059 U 0.059 U 0.061 U 0.059 UHMX 0.06 U
0.072 U 0.072 U 0.073 U 0.074 U 0.075 U 0.073 UNITROBENZENE 0.074 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 UNITROGLYCERINE 1.1 U
1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.1 UPETN 1.1 U

0.076 UJ 0.075 UJ 0.076 UJ 0.077 UJ 0.079 UJ 0.076 UJPICRIC ACID 0.078 UJ

 
Page 89 of 140



Sample Depth

08/12/2003

Sample Location ID

Sample Date

2.00 - 2.50

A187GB015

4.00 - 4.50

A187GB015

08/12/2003

6.00 - 6.50

A187GB015

08/12/2003

8.00 - 8.50

A187GB015

08/12/2003

10.00 - 10.50

A187GB015

08/18/2003

12.00 - 12.50

A187GB015

08/12/2003

Sample ID A187GP046 A187GP047 A187GP049 A187GP050 A187GP051 A187GP053

08/12/2003

2.00 - 2.50

A187GB016

A187GP057

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.14 U 0.14 U 0.15 U 0.15 U 0.15 U 0.14 UTETRYL 0.15 U

Percent Moisture (%MST)
13.5 13.1 14.4 15.1 17.2 13.9PERCENT MOISTURE 15.8
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB016

6.00 - 6.50

A187GB016

08/12/2003

8.00 - 8.50

A187GB016

08/12/2003

10.00 - 10.50

A187GB016

08/12/2003

12.00 - 12.50

A187GB016

06/05/1998

0.00 - 0.50

A187HA001

08/12/2003

Sample ID A187GP058 A187GP060 A187GP061 A187GP062 A187GP064 136A187HS001

06/05/1998

1.00 - 2.00

A187HA001

136A187HS002

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Metals (mg/kg)
NA NA NA NA NA NAALUMINUM 15,700
NA NA NA NA NA 7.5 JANTIMONY 2.1
NA NA NA NA NA NAARSENIC 9.2
NA NA NA NA NA NABARIUM 124
NA NA NA NA NA NABERYLLIUM 0.35 UJ
NA NA NA NA NA 3.6 JCADMIUM 3.1
NA NA NA NA NA 9,300CALCIUM 14,900
NA NA NA NA NA 162CHROMIUM 93.8
NA NA NA NA NA 10 UCOBALT 14.8
NA NA NA NA NA 74COPPER 40.6
NA NA NA NA NA 48,000IRON 32,200
NA NA NA NA NA 109LEAD 20.9 J
NA NA NA NA NA NAMAGNESIUM 5,080
NA NA NA NA NA 726MANGANESE 475
NA NA NA NA NA NAMERCURY 0.11 J
NA NA NA NA NA NAMOLYBDENUM 0.17 U
NA NA NA NA NA 83.7NICKEL 58.1
NA NA NA NA NA 15,400POTASSIUM 7,480 J
NA NA NA NA NA NASELENIUM 0.53 U
NA NA NA NA NA 10 USILVER 10 U
NA NA NA NA NA NASODIUM 58.4 U
NA NA NA NA NA NATHALLIUM 0.36 U
NA NA NA NA NA 17TIN 12.4
NA NA NA NA NA 5,000TITANIUM 4,520
NA NA NA NA NA 170VANADIUM 87.3
NA NA NA NA NA 282ZINC 93.3

Volatile Organic Compounds (mg/kg)
0.00071 U 0.0007 U 0.00071 U 0.0007 U 0.00074 U NA1,1,1-TRICHLOROETHANE NA
0.0009 U 0.00089 U 0.00091 U 0.0009 U 0.00095 U NA1,1,2,2-TETRACHLOROETHANE NA
0.00085 U 0.00084 U 0.00086 U 0.00085 U 0.0009 U NA1,1,2-TRICHLOROETHANE NA
0.00096 U 0.00095 U 0.00097 U 0.00096 U 0.0011 U NA1,1-DICHLOROETHANE NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB016

6.00 - 6.50

A187GB016

08/12/2003

8.00 - 8.50

A187GB016

08/12/2003

10.00 - 10.50

A187GB016

08/12/2003

12.00 - 12.50

A187GB016

06/05/1998

0.00 - 0.50

A187HA001

08/12/2003

Sample ID A187GP058 A187GP060 A187GP061 A187GP062 A187GP064 136A187HS001

06/05/1998

1.00 - 2.00

A187HA001

136A187HS002

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Volatile Organic Compounds (mg/kg)
0.00085 U 0.00084 U 0.00086 U 0.00085 U 0.0009 U NA1,1-DICHLOROETHENE NA
0.0012 U 0.0011 U 0.0012 U 0.0012 U 0.0012 U NA1,2,3-TRICHLOROBENZENE NA
0.00095 U 0.00094 U 0.00096 U 0.00095 U 0.001 U NA1,2,4-TRICHLOROBENZENE NA
0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0012 U NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.00098 U 0.00097 U 0.00099 U 0.00097 U 0.0011 U NA1,2-DIBROMOETHANE NA
0.0008 U 0.0008 U 0.00081 U 0.0008 U 0.00085 U NA1,2-DICHLOROBENZENE NA

0.00083 UJ 0.00082 UJ 0.00084 UJ 0.00083 UJ 0.00087 UJ NA1,2-DICHLOROETHANE NA
0.00089 U 0.00088 U 0.0009 U 0.00089 U 0.00094 U NA1,2-DICHLOROPROPANE NA
0.00088 U 0.00087 U 0.00089 U 0.00088 U 0.00092 U NA1,3-DICHLOROBENZENE NA
0.0011 U 0.001 U 0.0011 U 0.0011 U 0.0011 U NA1,4-DICHLOROBENZENE NA
0.011 R 0.011 R 0.011 R 0.011 R 0.011 R NA2-BUTANONE NA
0.0076 U 0.0075 U 0.0076 U 0.0075 U 0.008 U NA2-HEXANONE NA
0.0068 U 0.0067 U 0.0069 U 0.0068 U 0.0072 U NA4-METHYL-2-PENTANONE NA
0.013 UJ 0.013 UJ 0.013 UJ 0.013 UJ 0.013 UJ NAACETONE NA

0.00098 U 0.00097 U 0.00099 U 0.00097 U 0.0011 U NABENZENE NA
0.00064 U 0.00064 U 0.00065 U 0.00064 U 0.00068 U NABROMOCHLOROMETHANE NA
0.00066 U 0.00065 U 0.00066 U 0.00065 U 0.00069 U NABROMODICHLOROMETHANE NA
0.0008 U 0.0008 U 0.00081 U 0.0008 U 0.00085 U NABROMOFORM NA
0.00099 U 0.00098 U 0.001 U 0.00099 U 0.0011 U NABROMOMETHANE NA
0.0019 U 0.0019 U 0.0019 U 0.0019 U 0.002 U NACARBON DISULFIDE NA
0.00074 U 0.00073 U 0.00075 U 0.00074 U 0.00078 U NACARBON TETRACHLORIDE NA
0.00087 U 0.00086 U 0.00087 U 0.00086 U 0.00091 U NACHLOROBENZENE NA
0.00096 R 0.00095 R 0.00097 R 0.00096 R 0.0011 R NACHLOROETHANE NA
0.00071 U 0.0007 U 0.00071 U 0.0007 U 0.00074 U NACHLOROFORM NA
0.0013 U 0.0013 U 0.0013 U 0.0013 U 0.0013 U NACHLOROMETHANE NA

0.002 0.014 0.0072 0.0011 U 0.0023 NACIS-1,2-DICHLOROETHENE NA
0.00094 U 0.00093 U 0.00095 U 0.00094 U 0.00099 U NACIS-1,3-DICHLOROPROPENE NA
0.00074 U 0.00073 U 0.00075 U 0.00074 U 0.00078 U NADIBROMOCHLOROMETHANE NA
0.00071 U 0.0007 U 0.00071 U 0.0007 U 0.00074 U NAETHYLBENZENE NA
0.00092 U 0.00091 U 0.00092 U 0.00091 U 0.00096 U NAFREON 113 NA
0.00087 U 0.00086 U 0.00087 U 0.00086 U 0.00091 U NAFREON 12 NA
0.00084 U 0.00083 U 0.00085 U 0.00084 U 0.00089 U NAISOPROPYLBENZENE NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB016

6.00 - 6.50

A187GB016

08/12/2003

8.00 - 8.50

A187GB016

08/12/2003

10.00 - 10.50

A187GB016

08/12/2003

12.00 - 12.50

A187GB016

06/05/1998

0.00 - 0.50

A187HA001

08/12/2003

Sample ID A187GP058 A187GP060 A187GP061 A187GP062 A187GP064 136A187HS001

06/05/1998

1.00 - 2.00

A187HA001

136A187HS002

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Volatile Organic Compounds (mg/kg)
0.00079 U 0.00078 U 0.0008 U 0.00079 U 0.00083 U NAMETHYL TERTIARY BUTYLETHER NA
0.0012 U 0.0012 U 0.0012 U 0.0012 U 0.0013 U NAMETHYLENE CHLORIDE NA
0.0009 U 0.00089 U 0.00091 U 0.0009 U 0.00095 U NASTYRENE NA
0.00039 U 0.00038 U 0.00039 U 0.00038 U 0.00041 U NATETRACHLOROETHENE NA
0.0011 U 0.0011 U 0.0011 U 0.0011 U 0.0011 U NATOLUENE NA
0.0009 U 0.002 J 0.0012 J 0.0009 U 0.00095 U NATRANS-1,2-DICHLOROETHENE NA
0.00074 U 0.00073 U 0.00075 U 0.00074 U 0.00078 U NATRANS-1,3-DICHLOROPROPENE NA
0.00035 U 0.0088 0.0057 J 0.0083 0.007 NATRICHLOROETHENE NA
0.0009 U 0.00089 U 0.00091 U 0.0009 U 0.00095 U NATRICHLOROFLUOROMETHANE NA
0.00077 U 0.00076 U 0.00078 U 0.00076 U 0.00081 U NAVINYL CHLORIDE NA
0.00085 U 0.00084 U 0.00086 U 0.00085 U 0.0009 U NAXYLENE (TOTAL) NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA NA NA 1 UDIESEL RANGE ORGANICS 1 U
NA NA NA NA NA 78 YMOTOR OIL RANGE ORGANICS 50 Y

Explosives (mg/kg)
0.076 U 0.075 U 0.076 U 0.075 UJ 0.08 U NA1,3,5-TRINITROBENZENE 1.2 U
0.066 U 0.065 U 0.066 U 0.065 UJ 0.069 U NA1,3-DINITROBENZENE 1.2 U
0.069 U 0.069 U 0.07 U 0.069 UJ 0.073 U NA2,4,6-TRINITROTOLUENE 1.2 U
0.083 U 0.082 U 0.084 U 0.083 UJ 0.087 U NA2,4-DINITROTOLUENE 1.2 U
0.11 U 0.1 U 0.11 U 0.11 UJ 0.11 U NA2,6-DINITROTOLUENE 1.2 U
0.089 U 0.088 U 0.09 U 0.089 UJ 0.094 U NA2-AMINO-4,6-DINITROTOLUENE 1.2 U
0.099 U 0.098 U 0.1 U 0.099 UJ 0.11 U NA2-NITROTOLUENE NA

NA NA NA NA NA NA2/4-NITROTOLUENE 1.2 U
0.085 U 0.084 U 0.086 U 0.085 UJ 0.09 U NA3-NITROTOLUENE 1.2 U
0.082 U 0.081 U 0.082 U 0.081 UJ 0.086 U NA4-AMINO-2,6-DINITROTOLUENE 1.2 U
0.14 U 0.14 U 0.14 U 0.14 UJ 0.15 U NA4-NITROTOLUENE NA
0.062 U 0.061 U 0.063 U 0.062 UJ 0.065 U NAHMX 1.2 U
0.077 U 0.076 U 0.078 U 0.076 UJ 0.081 U NANITROBENZENE 1.2 U
1.2 U 1.1 U 1.2 U 1.2 U 1.2 U NANITROGLYCERINE NA
1.2 U 1.2 U 1.2 U 1.2 U 1.2 U NAPETN NA
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Sample Depth

08/12/2003

Sample Location ID

Sample Date

4.00 - 4.50

A187GB016

6.00 - 6.50

A187GB016

08/12/2003

8.00 - 8.50

A187GB016

08/12/2003

10.00 - 10.50

A187GB016

08/12/2003

12.00 - 12.50

A187GB016

06/05/1998

0.00 - 0.50

A187HA001

08/12/2003

Sample ID A187GP058 A187GP060 A187GP061 A187GP062 A187GP064 136A187HS001

06/05/1998

1.00 - 2.00

A187HA001

136A187HS002

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Explosives (mg/kg)
0.08 UJ 0.08 UJ 0.081 UJ 0.08 UJ 0.085 UJ NAPICRIC ACID NA
0.13 U 0.12 U 0.13 U 0.13 UJ 0.13 U NARDX 1.2 U
0.15 U 0.15 U 0.15 U 0.15 UJ 0.16 U NATETRYL 1.2 U

Percent Moisture (%MST)
18.7 17.8 19.5 18.4 22.8 20PERCENT MOISTURE 17.5

pH (PH)
NA NA NA NA NA NAPH 7.6
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA001

0.00 - 0.50

A187HA002

06/08/1998

1.00 - 2.00

A187HA002

06/08/1998

3.00 - 4.00

A187HA002

06/08/1998

0.00 - 0.50

A187HA003

06/08/1998

1.00 - 2.00

A187HA003

06/08/1998

Sample ID 136A187HS003 136A187HS004 136A187HS005 136A187HS006 136A187HS007 136A187HS008

06/08/1998

3.00 - 4.00

A187HA003

136A187HS009

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr

Metals (mg/kg)
NA NA 24,900 NA NA NAALUMINUM 24,300

10 U 10 U 10 U 10 U 5.4 J 7.2 JANTIMONY 5.3 J
NA NA 14.8 NA NA NAARSENIC 7.4
NA NA 95.3 NA NA NABARIUM 52.9 J
NA NA 0.057 U NA NA NABERYLLIUM 0.06 U

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
18,900 8,430 6,440 7,200 34,000 9,850CALCIUM 7,040

140 184 124 195 160 169CHROMIUM 110
10 U 10 U 10.3 J 10 U 10 U 10 UCOBALT 10.1 J
39.8 66.3 49.8 80 61.6 64.2COPPER 36.3

39,800 51,400 47,700 53,100 42,800 50,100IRON 34,700
20.3 31.2 18.3 14 84.9 70.9LEAD 12.9
NA NA 7,600 NA NA NAMAGNESIUM 7,020
609 840 294 398 656 726MANGANESE 283
NA NA 0.33 NA NA NAMERCURY 0.43
NA NA 0.52 UJ NA NA NAMOLYBDENUM 0.28 UJ
88.7 97.9 71.4 107 92.8 91.7NICKEL 54.1

16,100 14,200 7,540 J 14,400 12,100 14,800POTASSIUM 7,580 J
NA NA 0.63 U NA NA NASELENIUM 0.66 UJ

10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
NA NA 306 J NA NA NASODIUM 722 J
NA NA 0.43 U NA NA NATHALLIUM 0.45 UJ
10.2 9.1 J 10.1 6.1 J 14.4 15.4TIN 6.9 J
4,210 5,070 5,150 5,300 4,350 4,910TITANIUM 4,370
110 146 136 188 131 146VANADIUM 98.8
70.2 136 89.4 100 174 178ZINC 63.1

Volatile Organic Compounds (mg/kg)
0.013 U NA NA 0.15 U NA NA1,1,1-TRICHLOROETHANE 0.075 UJ
0.013 U NA NA 0.15 U NA NA1,1,2,2-TETRACHLOROETHANE 0.075 U
0.013 U NA NA 0.15 U NA NA1,1,2-TRICHLOROETHANE 0.075 UJ
0.013 U NA NA 0.15 U NA NA1,1-DICHLOROETHANE 0.075 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA001

0.00 - 0.50

A187HA002

06/08/1998

1.00 - 2.00

A187HA002

06/08/1998

3.00 - 4.00

A187HA002

06/08/1998

0.00 - 0.50

A187HA003

06/08/1998

1.00 - 2.00

A187HA003

06/08/1998

Sample ID 136A187HS003 136A187HS004 136A187HS005 136A187HS006 136A187HS007 136A187HS008

06/08/1998

3.00 - 4.00

A187HA003

136A187HS009

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr

Volatile Organic Compounds (mg/kg)
0.013 U NA NA 0.15 U NA NA1,1-DICHLOROETHENE 0.075 U
0.013 U NA NA 0.15 U NA NA1,2-DICHLOROETHANE 0.075 U
0.013 U NA NA 0.71 J NA NA1,2-DICHLOROETHENE (TOTAL) 0.32 J
0.013 U NA NA 0.15 U NA NA1,2-DICHLOROPROPANE 0.075 UJ
0.013 U NA NA 0.15 U NA NA2-BUTANONE 0.075 U
0.013 U NA NA 0.15 U NA NA2-HEXANONE 0.075 U
0.013 U NA NA 0.15 U NA NA4-METHYL-2-PENTANONE 0.075 U
0.024 UJ NA NA 0.15 UJ NA NAACETONE 0.075 UJ
0.013 U NA NA 0.15 U NA NABENZENE 0.075 UJ
0.013 U NA NA 0.15 U NA NABROMODICHLOROMETHANE 0.075 UJ
0.013 U NA NA 0.15 U NA NABROMOFORM 0.075 UJ
0.013 U NA NA 0.15 UJ NA NABROMOMETHANE 0.075 UJ
0.013 U NA NA 0.15 U NA NACARBON DISULFIDE 0.075 U
0.013 U NA NA 0.15 U NA NACARBON TETRACHLORIDE 0.075 UJ
0.013 U NA NA 0.15 U NA NACHLOROBENZENE 0.075 U
0.013 U NA NA 0.15 U NA NACHLOROETHANE 0.075 U
0.013 U NA NA 0.15 U NA NACHLOROFORM 0.075 U
0.013 U NA NA 0.15 U NA NACHLOROMETHANE 0.075 U
0.013 U NA NA 0.15 U NA NACIS-1,3-DICHLOROPROPENE 0.075 UJ
0.013 U NA NA 0.15 U NA NADIBROMOCHLOROMETHANE 0.075 UJ
0.013 U NA NA 0.15 U NA NAETHYLBENZENE 0.075 U
0.013 UJ NA NA 0.24 UJ NA NAMETHYLENE CHLORIDE 0.075 UJ
0.013 U NA NA 0.15 U NA NASTYRENE 0.075 U
0.013 U NA NA 0.15 U NA NATETRACHLOROETHENE 0.075 U
0.013 U NA NA 0.15 U NA NATOLUENE 0.075 U
0.013 U NA NA 0.15 U NA NATRANS-1,3-DICHLOROPROPENE 0.075 UJ
0.013 U NA NA 1.1 J NA NATRICHLOROETHENE 0.025 J
0.013 U NA NA 0.15 U NA NAVINYL CHLORIDE 0.075 U
0.013 U NA NA 0.15 U NA NAXYLENE (TOTAL) 0.075 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 1 U 14 U 2 U 1 U 1 UDIESEL RANGE ORGANICS 15 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA001

0.00 - 0.50

A187HA002

06/08/1998

1.00 - 2.00

A187HA002

06/08/1998

3.00 - 4.00

A187HA002

06/08/1998

0.00 - 0.50

A187HA003

06/08/1998

1.00 - 2.00

A187HA003

06/08/1998

Sample ID 136A187HS003 136A187HS004 136A187HS005 136A187HS006 136A187HS007 136A187HS008

06/08/1998

3.00 - 4.00

A187HA003

136A187HS009

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

36 Y 33 Y 41 Y 27 Y 43 Y 25 YMOTOR OIL RANGE ORGANICS 9 Y

Explosives (mg/kg)
NA NA 1.4 U NA NA 1.4 U1,3,5-TRINITROBENZENE NA
NA NA 1.4 U NA NA 1.4 U1,3-DINITROBENZENE NA
NA NA 1.4 U NA NA 1.4 U2,4,6-TRINITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U2,4-DINITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U2,6-DINITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U2-AMINO-4,6-DINITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U2/4-NITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U3-NITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 U4-AMINO-2,6-DINITROTOLUENE NA
NA NA 1.4 U NA NA 1.4 UHMX NA
NA NA 1.4 U NA NA 1.4 UNITROBENZENE NA
NA NA 1.4 U NA NA 1.4 URDX NA
NA NA 1.4 U NA NA 1.4 UTETRYL NA

Percent Moisture (%MST)
22.2 19 29.9 35 19 27.9PERCENT MOISTURE 33.4

pH (PH)
7.33 NA 6.85 6.99 NA 7.12PH 6.89
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Sample Depth

06/08/1998

Sample Location ID

Sample Date

0.00 - 0.50

A187HA004

1.00 - 2.00

A187HA004

06/08/1998

3.00 - 4.00

A187HA004

06/08/1998

0.00 - 0.50

A187HA005

06/08/1998

1.00 - 2.00

A187HA005

06/08/1998

3.00 - 4.00

A187HA005

06/08/1998

Sample ID 136A187HS010 136A187HS011 136A187HS012 136A187HS013 136A187HS014 136A187HS015

06/09/1998

0.00 - 0.50

A187HA006

136A187HS016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r

Metals (mg/kg)
5.9 J 10 U 10 U 11.1 5.6 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 3.8 JCADMIUM 10 U
7,200 8,900 8,310 9,200 7,410 9,240CALCIUM 8,250
181 194 136 160 188 111CHROMIUM 173
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
69.2 55.5 50.1 62.4 69.6 49.1COPPER 64.1

55,300 50,800 40,600 50,600 55,500 38,800IRON 51,200
22.1 20.3 10 25.6 10 U 19.5LEAD 82.1
877 1,200 824 862 978 693MANGANESE 567
113 105 67.8 98.2 108 70.2NICKEL 86.5

13,700 13,700 13,900 14,300 14,000 14,300POTASSIUM 14,400
10 U 10 U 3.5 J 10 U 10 U 10 USILVER 10 U
11 8.9 J 8.6 J 8 J 12.1 8.5 JTIN 9.4 J

5,350 5,260 4,400 5,120 5,390 4,360TITANIUM 5,020
194 171 119 176 184 123VANADIUM 157
113 100 66.6 117 111 73.1ZINC 207

Volatile Organic Compounds (mg/kg)
NA NA 0.013 U NA NA 0.013 UJ1,1,1-TRICHLOROETHANE NA
NA NA 0.013 U NA NA 0.013 UJ1,1,2,2-TETRACHLOROETHANE NA
NA NA 0.013 U NA NA 0.013 UJ1,1,2-TRICHLOROETHANE NA
NA NA 0.013 U NA NA 0.013 UJ1,1-DICHLOROETHANE NA
NA NA 0.013 U NA NA 0.013 UJ1,1-DICHLOROETHENE NA
NA NA 0.013 U NA NA 0.013 UJ1,2-DICHLOROETHANE NA
NA NA 0.26 NA NA 0.39 J1,2-DICHLOROETHENE (TOTAL) NA
NA NA 0.013 U NA NA 0.013 UJ1,2-DICHLOROPROPANE NA
NA NA 0.013 U NA NA 0.013 UJ2-BUTANONE NA
NA NA 0.013 U NA NA 0.013 UJ2-HEXANONE NA
NA NA 0.013 U NA NA 0.013 UJ4-METHYL-2-PENTANONE NA
NA NA 0.013 UJ NA NA 0.013 UJACETONE NA
NA NA 0.013 U NA NA 0.013 UJBENZENE NA
NA NA 0.013 U NA NA 0.013 UJBROMODICHLOROMETHANE NA
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Sample Depth

06/08/1998

Sample Location ID

Sample Date

0.00 - 0.50

A187HA004

1.00 - 2.00

A187HA004

06/08/1998

3.00 - 4.00

A187HA004

06/08/1998

0.00 - 0.50

A187HA005

06/08/1998

1.00 - 2.00

A187HA005

06/08/1998

3.00 - 4.00

A187HA005

06/08/1998

Sample ID 136A187HS010 136A187HS011 136A187HS012 136A187HS013 136A187HS014 136A187HS015

06/09/1998

0.00 - 0.50

A187HA006

136A187HS016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r

Volatile Organic Compounds (mg/kg)
NA NA 0.013 U NA NA 0.013 UJBROMOFORM NA
NA NA 0.013 UJ NA NA 0.013 UJBROMOMETHANE NA
NA NA 0.013 U NA NA 0.013 UJCARBON DISULFIDE NA
NA NA 0.013 U NA NA 0.013 UJCARBON TETRACHLORIDE NA
NA NA 0.013 U NA NA 0.013 UJCHLOROBENZENE NA
NA NA 0.013 U NA NA 0.013 UJCHLOROETHANE NA
NA NA 0.013 U NA NA 0.013 UJCHLOROFORM NA
NA NA 0.013 U NA NA 0.013 UJCHLOROMETHANE NA
NA NA 0.013 U NA NA 0.013 UJCIS-1,3-DICHLOROPROPENE NA
NA NA 0.013 U NA NA 0.013 UJDIBROMOCHLOROMETHANE NA
NA NA 0.013 U NA NA 0.013 UJETHYLBENZENE NA
NA NA 0.013 UJ NA NA 0.019 UJMETHYLENE CHLORIDE NA
NA NA 0.013 U NA NA 0.013 UJSTYRENE NA
NA NA 0.013 U NA NA 0.013 UJTETRACHLOROETHENE NA
NA NA 0.013 U NA NA 0.013 UJTOLUENE NA
NA NA 0.013 U NA NA 0.013 UJTRANS-1,3-DICHLOROPROPENE NA
NA NA 0.023 NA NA 1.9 JTRICHLOROETHENE NA
NA NA 0.013 U NA NA 0.013 UJVINYL CHLORIDE NA
NA NA 0.013 U NA NA 0.013 UJXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.41 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.2 U
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.2 U
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.2 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.41 U
NA NA NA NA NA NA2,4,5-TRICHLOROPHENOL 1 U
NA NA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.41 U
NA NA NA NA NA NA2,4-DICHLOROPHENOL 0.41 U
NA NA NA NA NA NA2,4-DIMETHYLPHENOL 0.41 U
NA NA NA NA NA NA2,4-DINITROPHENOL 1 UJ
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.41 U
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Sample Depth

06/08/1998

Sample Location ID

Sample Date

0.00 - 0.50

A187HA004

1.00 - 2.00

A187HA004

06/08/1998

3.00 - 4.00

A187HA004

06/08/1998

0.00 - 0.50

A187HA005

06/08/1998

1.00 - 2.00

A187HA005

06/08/1998

3.00 - 4.00

A187HA005

06/08/1998

Sample ID 136A187HS010 136A187HS011 136A187HS012 136A187HS013 136A187HS014 136A187HS015

06/09/1998

0.00 - 0.50

A187HA006

136A187HS016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.41 U
NA NA NA NA NA NA2-CHLORONAPHTHALENE 0.41 U
NA NA NA NA NA NA2-CHLOROPHENOL 0.41 U
NA NA NA NA NA NA2-METHYLNAPHTHALENE 0.41 U
NA NA NA NA NA NA2-METHYLPHENOL 0.41 U
NA NA NA NA NA NA2-NITROANILINE 1 U
NA NA NA NA NA NA2-NITROPHENOL 0.41 U
NA NA NA NA NA NA3,3'-DICHLOROBENZIDINE 0.41 U
NA NA NA NA NA NA3-NITROANILINE 1 U
NA NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 1 U
NA NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.41 U
NA NA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.41 U
NA NA NA NA NA NA4-CHLOROANILINE 0.41 U
NA NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.41 U
NA NA NA NA NA NA4-METHYLPHENOL 0.41 U
NA NA NA NA NA NA4-NITROANILINE 1 U
NA NA NA NA NA NA4-NITROPHENOL 1 U
NA NA NA NA NA NAACENAPHTHENE 0.41 U
NA NA NA NA NA NAACENAPHTHYLENE 0.41 U
NA NA NA NA NA NAANTHRACENE 0.41 U
NA NA NA NA NA NABENZO(A)ANTHRACENE 0.41 U
NA NA NA NA NA NABENZO(A)PYRENE 0.41 U
NA NA NA NA NA NABENZO(B)FLUORANTHENE 0.056 J
NA NA NA NA NA NABENZO(G,H,I)PERYLENE 0.41 UJ
NA NA NA NA NA NABENZO(K)FLUORANTHENE 0.41 U
NA NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.41 U
NA NA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.41 U
NA NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
NA NA NA NA NA NABUTYLBENZYLPHTHALATE 0.41 U
NA NA NA NA NA NACARBAZOLE 0.41 U
NA NA NA NA NA NACHRYSENE 0.064 J
NA NA NA NA NA NADI-N-BUTYLPHTHALATE 0.41 U

 
Page 100 of 140



Sample Depth

06/08/1998

Sample Location ID

Sample Date

0.00 - 0.50

A187HA004

1.00 - 2.00

A187HA004

06/08/1998

3.00 - 4.00

A187HA004

06/08/1998

0.00 - 0.50

A187HA005

06/08/1998

1.00 - 2.00

A187HA005

06/08/1998

3.00 - 4.00

A187HA005

06/08/1998

Sample ID 136A187HS010 136A187HS011 136A187HS012 136A187HS013 136A187HS014 136A187HS015

06/09/1998

0.00 - 0.50

A187HA006

136A187HS016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NADI-N-OCTYLPHTHALATE 0.41 U
NA NA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.41 UJ
NA NA NA NA NA NADIBENZOFURAN 0.41 U
NA NA NA NA NA NADIETHYLPHTHALATE 0.41 U
NA NA NA NA NA NADIMETHYLPHTHALATE 0.41 U
NA NA NA NA NA NAFLUORANTHENE 0.043 J
NA NA NA NA NA NAFLUORENE 0.41 U
NA NA NA NA NA NAHEXACHLOROBENZENE 0.41 U
NA NA NA NA NA NAHEXACHLOROBUTADIENE 0.41 U
NA NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 0.41 UJ
NA NA NA NA NA NAHEXACHLOROETHANE 0.41 U
NA NA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.41 UJ
NA NA NA NA NA NAISOPHORONE 0.41 U
NA NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.41 U
NA NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.41 U
NA NA NA NA NA NANAPHTHALENE 0.41 U
NA NA NA NA NA NANITROBENZENE 0.41 U
NA NA NA NA NA NAPENTACHLOROPHENOL 1 U
NA NA NA NA NA NAPHENANTHRENE 0.41 U
NA NA NA NA NA NAPHENOL 0.41 U
NA NA NA NA NA NAPYRENE 0.057 J
NA NA NA NA NA NATOTAL HMW PAHS 0.22
NA NA NA NA NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 14 U 1 U 1 U 14 U 1 UDIESEL RANGE ORGANICS 320 Y
20 Y 2,000 Y 14 Y 27 Y 26 Y 7 UMOTOR OIL RANGE ORGANICS 1,900 Y

Explosives (mg/kg)
NA 1.4 U NA NA 1.4 U NA1,3,5-TRINITROBENZENE NA
NA 1.4 U NA NA 1.4 U NA1,3-DINITROBENZENE NA
NA 1.4 U NA NA 1.4 U NA2,4,6-TRINITROTOLUENE NA

 
Page 101 of 140



Sample Depth

06/08/1998

Sample Location ID

Sample Date

0.00 - 0.50

A187HA004

1.00 - 2.00

A187HA004

06/08/1998

3.00 - 4.00

A187HA004

06/08/1998

0.00 - 0.50

A187HA005

06/08/1998

1.00 - 2.00

A187HA005

06/08/1998

3.00 - 4.00

A187HA005

06/08/1998

Sample ID 136A187HS010 136A187HS011 136A187HS012 136A187HS013 136A187HS014 136A187HS015

06/09/1998

0.00 - 0.50

A187HA006

136A187HS016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r

Explosives (mg/kg)
NA 1.4 U NA NA 1.4 U NA2,4-DINITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NA2,6-DINITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NA2-AMINO-4,6-DINITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NA2/4-NITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NA3-NITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NA4-AMINO-2,6-DINITROTOLUENE NA
NA 1.4 U NA NA 1.4 U NAHMX NA
NA 1.4 U NA NA 1.4 U NANITROBENZENE NA
NA 1.4 U NA NA 1.4 U NARDX NA
NA 1.4 U NA NA 1.4 U NATETRYL NA

Percent Moisture (%MST)
24 30.6 21.2 21 29.9 20.5PERCENT MOISTURE 19.4

pH (PH)
NA 7.22 7.3 NA 7.14 6.95PH 7.22
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

1.00 - 2.00

A187HA006

3.00 - 4.00

A187HA006

06/09/1998

0.00 - 0.50

A187HA007

06/09/1998

1.00 - 2.00

A187HA007

06/09/1998

3.00 - 4.00

A187HA007

06/09/1998

0.00 - 0.50

A187HA008

06/09/1998

Sample ID 136A187HS017 136A187HS018 136A187HS019 136A187HS020 136A187HS021 136A187HS022

06/09/1998

1.00 - 2.00

A187HA008

136A187HS023

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r r r

Metals (mg/kg)
NA 13,800 NA NA NA NAALUMINUM NA

10 U 10 U 139 6.1 J 10 U 10 UANTIMONY 7 J
NA 10.7 NA NA NA NAARSENIC NA
NA 85.7 NA NA NA NABARIUM NA
NA 0.069 UJ NA NA NA NABERYLLIUM NA

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
9,550 5,840 10,200 7,680 13,200 9,440CALCIUM 9,800
140 87.2 208 133 105 185CHROMIUM 150
10 U 17.1 10 U 10 U 10 U 10 UCOBALT 10 U
42.1 33.8 J 224 27.8 105 110COPPER 56.1

41,500 32,000 51,000 33,500 52,300 48,500IRON 44,900
36.4 22.7 467 10 J 24.1 245LEAD 31.3
NA 5,190 NA NA NA NAMAGNESIUM NA
523 387 830 404 493 691MANGANESE 678
NA 0.12 J NA NA NA NAMERCURY NA
NA 0.56 UJ NA NA NA NAMOLYBDENUM NA
88 57.4 92.9 43.2 112 85.2NICKEL 91.2

15,300 7,900 J 13,800 13,300 15,100 14,700POTASSIUM 14,700
NA 0.56 UJ NA NA NA NASELENIUM NA

10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
NA 527 J NA NA NA NASODIUM NA
NA 0.38 UJ NA NA NA NATHALLIUM NA
11.9 9.4 J 50.5 9.6 J 11.1 25.1TIN 13.3
4,590 4,650 6,090 4,280 4,380 5,010TITANIUM 4,670
130 96.1 185 126 143 141VANADIUM 135
135 67 900 57.8 134 316ZINC 157

Volatile Organic Compounds (mg/kg)
NA 0.013 U NA NA 0.013 U NA1,1,1-TRICHLOROETHANE NA
NA 0.013 U NA NA 0.013 U NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.013 U NA NA 0.013 U NA1,1,2-TRICHLOROETHANE NA
NA 0.013 U NA NA 0.013 U NA1,1-DICHLOROETHANE NA
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

1.00 - 2.00

A187HA006

3.00 - 4.00

A187HA006

06/09/1998

0.00 - 0.50

A187HA007

06/09/1998

1.00 - 2.00

A187HA007

06/09/1998

3.00 - 4.00

A187HA007

06/09/1998

0.00 - 0.50

A187HA008

06/09/1998

Sample ID 136A187HS017 136A187HS018 136A187HS019 136A187HS020 136A187HS021 136A187HS022

06/09/1998

1.00 - 2.00

A187HA008

136A187HS023

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r r r

Volatile Organic Compounds (mg/kg)
NA 0.013 U NA NA 0.013 U NA1,1-DICHLOROETHENE NA
NA 0.013 U NA NA 0.013 U NA1,2-DICHLOROETHANE NA
NA 0.013 U NA NA 0.013 U NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.013 U NA NA 0.013 U NA1,2-DICHLOROPROPANE NA
NA 0.013 U NA NA 0.013 U NA2-BUTANONE NA
NA 0.013 U NA NA 0.013 U NA2-HEXANONE NA
NA 0.013 U NA NA 0.013 U NA4-METHYL-2-PENTANONE NA
NA 0.013 UJ NA NA 0.036 UJ NAACETONE NA
NA 0.013 U NA NA 0.013 U NABENZENE NA
NA 0.013 U NA NA 0.013 U NABROMODICHLOROMETHANE NA
NA 0.013 U NA NA 0.013 U NABROMOFORM NA
NA 0.013 UJ NA NA 0.013 UJ NABROMOMETHANE NA
NA 0.013 U NA NA 0.013 U NACARBON DISULFIDE NA
NA 0.013 U NA NA 0.013 U NACARBON TETRACHLORIDE NA
NA 0.013 U NA NA 0.013 U NACHLOROBENZENE NA
NA 0.013 U NA NA 0.013 U NACHLOROETHANE NA
NA 0.013 U NA NA 0.013 U NACHLOROFORM NA
NA 0.013 U NA NA 0.013 U NACHLOROMETHANE NA
NA 0.013 U NA NA 0.013 U NACIS-1,3-DICHLOROPROPENE NA
NA 0.013 U NA NA 0.013 U NADIBROMOCHLOROMETHANE NA
NA 0.013 U NA NA 0.013 U NAETHYLBENZENE NA
NA 0.013 UJ NA NA 0.013 UJ NAMETHYLENE CHLORIDE NA
NA 0.013 U NA NA 0.013 U NASTYRENE NA
NA 0.013 U NA NA 0.013 U NATETRACHLOROETHENE NA
NA 0.013 U NA NA 0.013 U NATOLUENE NA
NA 0.013 U NA NA 0.013 U NATRANS-1,3-DICHLOROPROPENE NA
NA 0.013 U NA NA 0.013 U NATRICHLOROETHENE NA
NA 0.013 U NA NA 0.013 U NAVINYL CHLORIDE NA
NA 0.013 U NA NA 0.013 U NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U1,2,4-TRICHLOROBENZENE 0.46 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

1.00 - 2.00

A187HA006

3.00 - 4.00

A187HA006

06/09/1998

0.00 - 0.50

A187HA007

06/09/1998

1.00 - 2.00

A187HA007

06/09/1998

3.00 - 4.00

A187HA007

06/09/1998

0.00 - 0.50

A187HA008

06/09/1998

Sample ID 136A187HS017 136A187HS018 136A187HS019 136A187HS020 136A187HS021 136A187HS022

06/09/1998

1.00 - 2.00

A187HA008

136A187HS023

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r r r

Semivolatile Organic Compounds (mg/kg)
0.21 U 0.2 U 0.21 U 0.22 U 0.21 U 0.22 U1,2-DICHLOROBENZENE 0.22 U
0.21 U 0.2 U 0.21 U 0.22 U 0.21 U 0.22 U1,3-DICHLOROBENZENE 0.22 U
0.21 U 0.2 U 0.21 U 0.22 U 0.21 U 0.22 U1,4-DICHLOROBENZENE 0.22 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.46 U
1.1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1.2 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,4,6-TRICHLOROPHENOL 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,4-DICHLOROPHENOL 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,4-DIMETHYLPHENOL 0.46 U
1.1 UJ 1 UJ 1.1 R 1.1 UJ 1.1 UJ 1.1 UJ2,4-DINITROPHENOL 1.2 UJ
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,4-DINITROTOLUENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2,6-DINITROTOLUENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2-CHLORONAPHTHALENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2-CHLOROPHENOL 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2-METHYLNAPHTHALENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2-METHYLPHENOL 0.46 U
1.1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2-NITROANILINE 1.2 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U2-NITROPHENOL 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 U3,3'-DICHLOROBENZIDINE 0.46 U
1.1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U3-NITROANILINE 1.2 U
1.1 U 1 UJ 1.1 UJ 1.1 U 1.1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.2 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 U4-BROMOPHENYL-PHENYLETHER 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U4-CHLORO-3-METHYLPHENOL 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U4-CHLOROANILINE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U4-CHLOROPHENYL-PHENYLETHER 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 U4-METHYLPHENOL 0.46 U
1.1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U4-NITROANILINE 1.2 U
1.1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U4-NITROPHENOL 1.2 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UACENAPHTHENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UACENAPHTHYLENE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UANTHRACENE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UBENZO(A)ANTHRACENE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UBENZO(A)PYRENE 0.46 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

1.00 - 2.00

A187HA006

3.00 - 4.00

A187HA006

06/09/1998

0.00 - 0.50

A187HA007

06/09/1998

1.00 - 2.00

A187HA007

06/09/1998

3.00 - 4.00

A187HA007

06/09/1998

0.00 - 0.50

A187HA008

06/09/1998

Sample ID 136A187HS017 136A187HS018 136A187HS019 136A187HS020 136A187HS021 136A187HS022

06/09/1998

1.00 - 2.00

A187HA008

136A187HS023

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r r r

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UBENZO(B)FLUORANTHENE 0.46 U
0.43 UJ 0.42 UJ 0.44 U 0.45 UJ 0.44 UJ 0.44 UJBENZO(G,H,I)PERYLENE 0.46 UJ
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UBENZO(K)FLUORANTHENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UBIS(2-CHLOROETHOXY)METHANE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UBIS(2-CHLOROETHYL)ETHER 0.46 U
0.17 U 0.16 UJ 0.17 U 0.18 U 0.17 U 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.18 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UBUTYLBENZYLPHTHALATE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UCARBAZOLE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UCHRYSENE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UDI-N-BUTYLPHTHALATE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UDI-N-OCTYLPHTHALATE 0.46 U
0.43 UJ 0.42 UJ 0.44 UJ 0.45 UJ 0.44 UJ 0.44 UJDIBENZ(A,H)ANTHRACENE 0.46 UJ
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UDIBENZOFURAN 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UDIETHYLPHTHALATE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UDIMETHYLPHTHALATE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UFLUORANTHENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UFLUORENE 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UHEXACHLOROBENZENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UHEXACHLOROBUTADIENE 0.46 U
0.43 UJ 0.42 UJ 0.44 UJ 0.45 UJ 0.44 UJ 0.44 UJHEXACHLOROCYCLOPENTADIENE 0.46 UJ
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UHEXACHLOROETHANE 0.46 U
0.43 UJ 0.42 UJ 0.44 UJ 0.45 UJ 0.44 UJ 0.44 UJINDENO(1,2,3-CD)PYRENE 0.46 UJ
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UISOPHORONE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UN-NITROSO-DI-N-PROPYLAMINE 0.46 U
0.43 U 0.12 J 0.44 U 0.45 U 0.44 U 0.44 UN-NITROSODIPHENYLAMINE (1) 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UNAPHTHALENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UNITROBENZENE 0.46 U
1.1 U 1 UJ 1.1 UJ 1.1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1.2 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UPHENANTHRENE 0.46 U
0.43 U 0.42 U 0.44 U 0.45 U 0.44 U 0.44 UPHENOL 0.46 U
0.43 U 0.42 UJ 0.44 U 0.45 U 0.44 U 0.44 UPYRENE 0.46 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

1.00 - 2.00

A187HA006

3.00 - 4.00

A187HA006

06/09/1998

0.00 - 0.50

A187HA007

06/09/1998

1.00 - 2.00

A187HA007

06/09/1998

3.00 - 4.00

A187HA007

06/09/1998

0.00 - 0.50

A187HA008

06/09/1998

Sample ID 136A187HS017 136A187HS018 136A187HS019 136A187HS020 136A187HS021 136A187HS022

06/09/1998

1.00 - 2.00

A187HA008

136A187HS023

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r r r

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

6 U 545 YJ 25 U 13 U 79 Y NADIESEL RANGE ORGANICS NA
1,500 Y 2,600 YJ 7,500 Y 890 Y 710 Y NAMOTOR OIL RANGE ORGANICS NA

Explosives (mg/kg)
1.3 U NA NA 1.4 U NA NA1,3,5-TRINITROBENZENE 1.4 U
1.3 U NA NA 1.4 U NA NA1,3-DINITROBENZENE 1.4 U
1.3 U NA NA 1.4 U NA NA2,4,6-TRINITROTOLUENE 1.4 U
1.3 U NA NA 1.4 U NA NA2-AMINO-4,6-DINITROTOLUENE 1.4 U
1.3 U NA NA 1.4 U NA NA2/4-NITROTOLUENE 1.4 U
1.3 U NA NA 1.4 U NA NA3-NITROTOLUENE 1.4 U
1.3 U NA NA 1.4 U NA NA4-AMINO-2,6-DINITROTOLUENE 1.4 U
1.3 U NA NA 1.4 U NA NAHMX 1.4 U
1.3 U NA NA 1.4 U NA NARDX 1.4 U
1.3 U NA NA 1.4 U NA NATETRYL 1.4 U

Percent Moisture (%MST)
23.9 20.8 25.3 26.3 25.2 25.6PERCENT MOISTURE 28.1

pH (PH)
7.53 7.12 7.46 7.4 7.33 7.9PH 7.85
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

Metals (mg/kg)
NA 23,600 NA NA 12,600 13,000ALUMINUM 13,300

6.8 J 10 U 5.4 J 6.6 J 125 5.4ANTIMONY 382
NA 14.8 NA NA 11.5 24.3ARSENIC 14.4
NA 88.8 NA NA 122 64 JBARIUM 288
NA 0.053 U NA NA 0.2 UJ 0.12 UJBERYLLIUM 0.18 UJ

10 U 10 U 10 U 10 U 19.3 3.3CADMIUM 55.7
8,600 6,220 10,400 9,860 3,510 4,160CALCIUM 16,200
131 114 165 139 81.3 57.6CHROMIUM 779
10 U 21.3 10 U 10 U 15 J 18.4 JCOBALT 33.1
29 58.1 59.3 50.6 261 264COPPER 1,460

35,800 46,100 45,200 45,300 45,500 49,900IRON 77,900
10 U 31.7 10 U 16.8 1,490 257LEAD 6,120
NA 9,470 NA NA 5,540 6,900MAGNESIUM 10,100
539 705 500 803 627 715MANGANESE 703
NA 0.25 NA NA 0.79 0.52MERCURY 1.9
NA 0.29 UJ NA NA 0.29 U 0.32 UMOLYBDENUM 15.1
66.2 97.5 99.8 108 49.4 58.7NICKEL 129

14,900 9,850 J 17,900 19,500 1,510 J 1,150 JPOTASSIUM 1,500 J
NA 0.58 U NA NA 1.4 U 1.5 USELENIUM 1.4 U

3.1 J 10 U 10 U 10 U 0.41 U 0.45 USILVER 0.41 U
NA 707 J NA NA 723 J 1,590 JSODIUM 2,590 J
NA 0.4 U NA NA 0.83 U 0.9 UTHALLIUM 0.82 U

9.3 J 10.4 14.4 9.6 J NA NATIN NA
4,230 4,720 4,190 4,060 NA NATITANIUM NA
134 122 147 126 47.1 61.2VANADIUM 54.6
59.4 121 95.5 112 4,840 704ZINC 6,750

Volatile Organic Compounds (mg/kg)
0.013 U NA NA 0.012 U NA NA1,1,1-TRICHLOROETHANE NA
0.013 U NA NA 0.012 U NA NA1,1,2,2-TETRACHLOROETHANE NA
0.013 U NA NA 0.012 U NA NA1,1,2-TRICHLOROETHANE NA
0.013 U NA NA 0.012 U NA NA1,1-DICHLOROETHANE NA
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

Volatile Organic Compounds (mg/kg)
0.013 U NA NA 0.012 U NA NA1,1-DICHLOROETHENE NA
0.013 U NA NA 0.012 U NA NA1,2-DICHLOROETHANE NA
0.013 U NA NA 0.012 U NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.013 U NA NA 0.012 U NA NA1,2-DICHLOROPROPANE NA
0.013 U NA NA 0.012 U NA NA2-BUTANONE NA
0.013 U NA NA 0.012 U NA NA2-HEXANONE NA
0.013 U NA NA 0.012 U NA NA4-METHYL-2-PENTANONE NA
0.013 UJ NA NA 0.012 UJ NA NAACETONE NA
0.013 U NA NA 0.012 U NA NABENZENE NA
0.013 U NA NA 0.012 U NA NABROMODICHLOROMETHANE NA
0.013 U NA NA 0.012 U NA NABROMOFORM NA
0.013 UJ NA NA 0.012 UJ NA NABROMOMETHANE NA
0.013 U NA NA 0.012 U NA NACARBON DISULFIDE NA
0.013 U NA NA 0.012 U NA NACARBON TETRACHLORIDE NA
0.013 U NA NA 0.012 U NA NACHLOROBENZENE NA
0.013 U NA NA 0.012 U NA NACHLOROETHANE NA
0.013 U NA NA 0.012 U NA NACHLOROFORM NA
0.013 U NA NA 0.012 U NA NACHLOROMETHANE NA
0.013 U NA NA 0.012 U NA NACIS-1,3-DICHLOROPROPENE NA
0.013 U NA NA 0.012 U NA NADIBROMOCHLOROMETHANE NA
0.013 U NA NA 0.012 U NA NAETHYLBENZENE NA
0.013 UJ NA NA 0.012 UJ NA NAMETHYLENE CHLORIDE NA
0.013 U NA NA 0.012 U NA NASTYRENE NA
0.013 U NA NA 0.012 U NA NATETRACHLOROETHENE NA
0.013 U NA NA 0.012 U NA NATOLUENE NA
0.013 U NA NA 0.012 U NA NATRANS-1,3-DICHLOROPROPENE NA
0.013 U NA NA 0.012 U NA NATRICHLOROETHENE NA
0.013 U NA NA 0.012 U NA NAVINYL CHLORIDE NA
0.013 U NA NA 0.012 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U1,2,4-TRICHLOROBENZENE 3.9 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.21 U 0.2 U 0.2 U 0.19 U 2.1 U1,2-DICHLOROBENZENE 1.9 U
0.2 U 0.21 U 0.2 U 0.2 U 0.19 U 2.1 U1,3-DICHLOROBENZENE 1.9 U
0.2 U 0.21 U 0.2 U 0.2 U 0.19 U 2.1 U1,4-DICHLOROBENZENE 1.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2,2'-OXYBIS(1-CHLOROPROPANE) 3.9 U

1 U 1.1 U 1 U 1 U 0.98 U 11 U2,4,5-TRICHLOROPHENOL 9.7 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2,4,6-TRICHLOROPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2,4-DICHLOROPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2,4-DIMETHYLPHENOL 3.9 U
1 UJ 1.1 UJ 1 UJ 1 UJ 0.98 UJ 11 UJ2,4-DINITROPHENOL 9.7 UJ

0.41 U 0.44 U 0.41 U 0.4 U 0.39 U NA2,4-DINITROTOLUENE NA
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U NA2,6-DINITROTOLUENE NA
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2-CHLORONAPHTHALENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2-CHLOROPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2-METHYLNAPHTHALENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2-METHYLPHENOL 3.9 U

1 U 1.1 U 1 U 1 U 0.98 U 11 U2-NITROANILINE 9.7 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U2-NITROPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U3,3'-DICHLOROBENZIDINE 3.9 U

1 U 1.1 U 1 U 1 U 0.98 U 11 U3-NITROANILINE 9.7 U
1 U 1.1 U 1 U 1 U 0.98 U 11 U4,6-DINITRO-2-METHYLPHENOL 9.7 U

0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U4-BROMOPHENYL-PHENYLETHER 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U4-CHLORO-3-METHYLPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U4-CHLOROANILINE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 U4-CHLOROPHENYL-PHENYLETHER 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 UJ 4.3 UJ4-METHYLPHENOL 3.9 UJ

1 U 1.1 U 1 U 1 U 0.98 U 11 U4-NITROANILINE 9.7 U
1 U 1.1 U 1 U 1 U 0.98 UJ 11 UJ4-NITROPHENOL 9.7 UJ

0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UACENAPHTHENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UACENAPHTHYLENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 0.76 JANTHRACENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.2 J 4.8BENZO(A)ANTHRACENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.22 J 4.3 JBENZO(A)PYRENE 3.9 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.44 U 0.41 U 0.4 U 0.32 J 5.5BENZO(B)FLUORANTHENE 3.9 U
0.41 UJ 0.44 UJ 0.41 UJ 0.4 UJ 0.06 J 1.2 JBENZO(G,H,I)PERYLENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.17 J 2.3 JBENZO(K)FLUORANTHENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UBIS(2-CHLOROETHOXY)METHANE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UBIS(2-CHLOROETHYL)ETHER 3.9 U
0.16 U 0.17 U 0.16 U 0.16 U 0.15 UJ 1.7 UBIS(2-ETHYLHEXYL)PHTHALATE 10
0.41 U 0.44 U 0.41 U 0.4 U 0.39 UJ 4.3 UBUTYLBENZYLPHTHALATE 3.9 UJ
0.41 U 0.44 U 0.41 U 0.4 U 0.053 J 0.56 JCARBAZOLE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.27 J 4.9CHRYSENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 UJ 4.3 UDI-N-BUTYLPHTHALATE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 UJ 4.3 UDI-N-OCTYLPHTHALATE 3.9 U
0.41 UJ 0.44 UJ 0.41 UJ 0.4 UJ 0.39 UJ 0.58 JDIBENZ(A,H)ANTHRACENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UDIBENZOFURAN 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UDIETHYLPHTHALATE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UDIMETHYLPHTHALATE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.28 J 6.1FLUORANTHENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UFLUORENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UHEXACHLOROBENZENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UHEXACHLOROBUTADIENE 3.9 U
0.41 UJ 0.44 UJ 0.41 UJ 0.4 UJ 0.39 UJ 4.3 UJHEXACHLOROCYCLOPENTADIENE 3.9 UJ
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UHEXACHLOROETHANE 3.9 U
0.41 UJ 0.44 UJ 0.41 UJ 0.4 UJ 0.088 J 1.6 JINDENO(1,2,3-CD)PYRENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UISOPHORONE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UN-NITROSO-DI-N-PROPYLAMINE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UN-NITROSODIPHENYLAMINE (1) 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UNAPHTHALENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U NANITROBENZENE NA

1 U 1.1 U 1 U 1 U 0.98 U 11 UPENTACHLOROPHENOL 9.7 U
0.41 U 0.44 U 0.41 U 0.4 U 0.098 J 2 JPHENANTHRENE 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.39 U 4.3 UPHENOL 3.9 U
0.41 U 0.44 U 0.41 U 0.4 U 0.41 5.1PYRENE 3.9 U

0 U 0 U 0 U 0 U 2.018 36.38TOTAL HMW PAHS 0 U
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0.098 2.76TOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA 0.0032 J 0.0043 U4,4'-DDD 0.071
NA NA NA NA 0.0043 0.0043 U4,4'-DDE 0.061
NA NA NA NA 0.0062 0.013 J4,4'-DDT 0.17
NA NA NA NA 0.002 U 0.0022 UALDRIN 0.002 U
NA NA NA NA 0.002 UJ 0.0022 UJALPHA-BHC 0.002 UJ
NA NA NA NA 0.002 U 0.0022 UALPHA-CHLORDANE 0.002 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1016 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1221 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1232 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1242 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1248 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1254 0.019 U
NA NA NA NA 0.019 U 0.021 UAROCLOR-1260 0.019 U
NA NA NA NA 0.002 U 0.0022 UBETA-BHC 0.002 U
NA NA NA NA 0.002 UJ 0.0022 UJDELTA-BHC 0.018 J
NA NA NA NA 0.0061 0.0081 JDIELDRIN 0.021
NA NA NA NA 0.002 U 0.0014 JENDOSULFAN I 0.002 U
NA NA NA NA 0.0039 U 0.0043 UENDOSULFAN II 0.0039 U
NA NA NA NA 0.0039 U 0.0043 UENDOSULFAN SULFATE 0.0039 U
NA NA NA NA 0.0039 U 0.0038 JENDRIN 0.0039 U
NA NA NA NA 0.0039 U 0.0043 UENDRIN ALDEHYDE 0.013
NA NA NA NA 0.0039 U 0.021ENDRIN KETONE 0.012
NA NA NA NA 0.002 UJ 0.0022 UJGAMMA-BHC (LINDANE) 0.002 UJ
NA NA NA NA 0.003 0.0022 UGAMMA-CHLORDANE 0.042
NA NA NA NA 0.00035 U 0.0019 JHEPTACHLOR 0.00035 U
NA NA NA NA 0.00035 U 0.0022HEPTACHLOR EPOXIDE 0.00035 U
NA NA NA NA 0.02 U 0.068METHOXYCHLOR 0.013 J
NA NA NA NA 0 U 0 UTOTAL BHC 0.018
NA NA NA NA 0.003 0.0041TOTAL CHLORDANES 0.042
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Sample Depth

06/09/1998

Sample Location ID

Sample Date

3.00 - 4.00

A187HA008

0.00 - 0.50

A187HA009

06/09/1998

1.00 - 2.00

A187HA009

06/09/1998

3.00 - 4.00

A187HA009

10/09/1997

0.00 - 0.50

A187SS001

10/09/1997

0.00 - 0.50

A187SS002

06/09/1998

Sample ID 136A187HS024 136A187HS025 136A187HS026 136A187HS027 136A187SS001 136A187SS002

10/09/1997

0.00 - 0.50

A187SS003

136A187CS001

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r rr r,

PCBs/Pesticides (mg/kg)
NA NA NA NA 0.0137 0.013TOTAL DDTS 0.302
NA NA NA NA 0 U 0.0248TOTAL ENDRINS 0.025
NA NA NA NA 0.1 U 0.11 UTOXAPHENE 0.099 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA NA 120 U 13 UDIESEL RANGE ORGANICS 580 U
NA NA NA NA 1,300 Y 110 ZMOTOR OIL RANGE ORGANICS 6,300 Y

Gasoline Range (purgeables)
NA NA NA NA 0.59 U 0.64 UGASOLINE RANGE ORGANICS 0.58 U

Explosives (mg/kg)
NA NA 1.3 U NA 1.2 U 1.3 U1,3,5-TRINITROBENZENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U1,3-DINITROBENZENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U2,4,6-TRINITROTOLUENE 1.2 U
NA NA NA NA NA 1.3 U2,4-DINITROTOLUENE 1.2 U
NA NA NA NA NA 1.3 U2,6-DINITROTOLUENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U2-AMINO-4,6-DINITROTOLUENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U2/4-NITROTOLUENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U3-NITROTOLUENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 U4-AMINO-2,6-DINITROTOLUENE 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 UHMX 1.2 U
NA NA NA NA NA 1.3 UNITROBENZENE 1.2 U
NA NA NA NA 2.4 U 2.6 UPICRIC ACID 2.3 U
NA NA 1.3 U NA 1.2 U 1.3 URDX 1.2 U
NA NA 1.3 U NA 1.2 U 1.3 UTETRYL 1.2 U

Percent Moisture (%MST)
20.1 24.2 20.2 18.4 15.2 22.4PERCENT MOISTURE 14.3

pH (PH)
7.77 7.14 7.35 7.16 7.19 6.83PH 7.07
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Sample Depth

03/25/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W01

4.00 - 4.50

A187W01

03/25/1999

6.00 - 6.50

A187W01

03/25/1999

8.00 - 8.50

A187W01

03/25/1999

10.00 - 10.50

A187W01

03/25/1999

12.00 - 12.50

A187W01

03/25/1999

Sample ID 136A187WB001 136A187WB002 136A187WB003 136A187WB004 136A187WB005 136A187WB006

03/25/1999

14.00 - 14.50

A187W01

136A187WB007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,1,1-TRICHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,1,2,2-TETRACHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,1,2-TRICHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,1-DICHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,1-DICHLOROETHENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,2-DICHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,2-DICHLOROETHENE (TOTAL) 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U1,2-DICHLOROPROPANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U2-BUTANONE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 U2-HEXANONE 0.037 U
0.012 UJ 0.013 UJ 0.012 UJ 0.033 UJ 0.018 UJ 0.022 U4-METHYL-2-PENTANONE 0.037 U
0.012 UJ 0.013 UJ 0.012 UJ 0.054 UJ 0.018 UJ 0.022 UACETONE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UBENZENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UBROMODICHLOROMETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UBROMOFORM 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UBROMOMETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.003 J 0.022 UCARBON DISULFIDE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCARBON TETRACHLORIDE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCHLOROBENZENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCHLOROETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCHLOROFORM 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCHLOROMETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UCIS-1,3-DICHLOROPROPENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UDIBROMOCHLOROMETHANE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UETHYLBENZENE 0.037 U
0.012 UJ 0.013 U 0.012 U 0.033 UJ 0.018 U 0.022 UJMETHYLENE CHLORIDE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 USTYRENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UTETRACHLOROETHENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UTOLUENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UTRANS-1,3-DICHLOROPROPENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UTRICHLOROETHENE 0.037 U
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UVINYL CHLORIDE 0.037 U
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Sample Depth

03/25/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W01

4.00 - 4.50

A187W01

03/25/1999

6.00 - 6.50

A187W01

03/25/1999

8.00 - 8.50

A187W01

03/25/1999

10.00 - 10.50

A187W01

03/25/1999

12.00 - 12.50

A187W01

03/25/1999

Sample ID 136A187WB001 136A187WB002 136A187WB003 136A187WB004 136A187WB005 136A187WB006

03/25/1999

14.00 - 14.50

A187W01

136A187WB007

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.013 U 0.012 U 0.033 U 0.018 U 0.022 UXYLENE (TOTAL) 0.037 U

Percent Moisture (%MST)
18.3 20.9 18.7 69.6 44.9 54.9PERCENT MOISTURE 73
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W02

4.00 - 4.50

A187W02

03/31/1999

6.00 - 6.50

A187W02

03/31/1999

8.00 - 8.50

A187W02

03/31/1999

10.00 - 10.50

A187W02

03/31/1999

12.00 - 12.50

A187W02

03/31/1999

Sample ID 136A187WB010 136A187WB011 136A187WB012 136A187WB013 136A187WB014 136A187WB015

03/31/1999

14.00 - 14.50

A187W02

136A187WB016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,1,1-TRICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,1,2-TRICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,1-DICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,1-DICHLOROETHENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,2-DICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.008 J 0.004 J 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U1,2-DICHLOROPROPANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U2-BUTANONE 0.014 U
0.013 UJ 0.013 UJ 0.014 UJ 0.035 UJ 0.021 UJ 0.014 UJ2-HEXANONE 0.014 UJ
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 U4-METHYL-2-PENTANONE 0.014 U
0.013 UJ 0.013 UJ 0.014 UJ 0.035 UJ 0.021 UJ 0.014 UJACETONE 0.014 UJ
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UBENZENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UBROMODICHLOROMETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UBROMOFORM 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UBROMOMETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCARBON DISULFIDE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCARBON TETRACHLORIDE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCHLOROBENZENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCHLOROETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCHLOROFORM 0.014 U
0.013 UJ 0.013 UJ 0.014 UJ 0.035 UJ 0.021 UJ 0.014 UJCHLOROMETHANE 0.014 UJ
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UDIBROMOCHLOROMETHANE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UETHYLBENZENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UMETHYLENE CHLORIDE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 USTYRENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UTETRACHLOROETHENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UTOLUENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.014 U
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UTRICHLOROETHENE 0.014 U
0.013 UJ 0.013 UJ 0.014 UJ 0.035 UJ 0.021 UJ 0.014 UJVINYL CHLORIDE 0.014 UJ
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W02

4.00 - 4.50

A187W02

03/31/1999

6.00 - 6.50

A187W02

03/31/1999

8.00 - 8.50

A187W02

03/31/1999

10.00 - 10.50

A187W02

03/31/1999

12.00 - 12.50

A187W02

03/31/1999

Sample ID 136A187WB010 136A187WB011 136A187WB012 136A187WB013 136A187WB014 136A187WB015

03/31/1999

14.00 - 14.50

A187W02

136A187WB016

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.013 U 0.014 U 0.035 U 0.021 U 0.014 UXYLENE (TOTAL) 0.014 U

Percent Moisture (%MST)
25.7 23.5 26.6 71.5 52.3 26.6PERCENT MOISTURE 26.9

pH (PH)
NA 8.58 NA NA NA NAPH NA

Total Organic Carbon (mg/kg)
NA NA 68 U NA NA NATOC NA
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W03

4.00 - 4.50

A187W03

04/01/1999

6.00 - 6.50

A187W03

04/01/1999

8.00 - 8.50

A187W03

04/01/1999

10.00 - 10.50

A187W03

04/01/1999

12.00 - 12.50

A187W03

04/01/1999

Sample ID 136A187WB019 136A187WB020 136A187WB021 136A187WB022 136A187WB023 136A187WB024

04/01/1999

14.00 - 14.50

A187W03

136A187WB025

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,1,1-TRICHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,1,2-TRICHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,1-DICHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,1-DICHLOROETHENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,2-DICHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,2-DICHLOROETHENE (TOTAL) 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U1,2-DICHLOROPROPANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U2-BUTANONE 0.011 UJ
0.011 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.012 UJ 0.011 UJ2-HEXANONE 0.011 UJ
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 U4-METHYL-2-PENTANONE 0.011 U
0.011 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.012 UJ 0.011 UJACETONE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UBENZENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UBROMODICHLOROMETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UBROMOFORM 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UBROMOMETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCARBON DISULFIDE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCARBON TETRACHLORIDE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCHLOROBENZENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCHLOROETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCHLOROFORM 0.011 U
0.011 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.012 UJ 0.011 UJCHLOROMETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UDIBROMOCHLOROMETHANE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UETHYLBENZENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UMETHYLENE CHLORIDE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 USTYRENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UTETRACHLOROETHENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UTOLUENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.011 U
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UTRICHLOROETHENE 0.011 U
0.011 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.012 UJ 0.011 UJVINYL CHLORIDE 0.011 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

2.00 - 2.50

A187W03

4.00 - 4.50

A187W03

04/01/1999

6.00 - 6.50

A187W03

04/01/1999

8.00 - 8.50

A187W03

04/01/1999

10.00 - 10.50

A187W03

04/01/1999

12.00 - 12.50

A187W03

04/01/1999

Sample ID 136A187WB019 136A187WB020 136A187WB021 136A187WB022 136A187WB023 136A187WB024

04/01/1999

14.00 - 14.50

A187W03

136A187WB025

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 U 0.012 U 0.011 U 0.012 U 0.012 U 0.011 UXYLENE (TOTAL) 0.011 U

Percent Moisture (%MST)
8.8 15.4 11.2 14.2 19.5 9.9PERCENT MOISTURE 10.6
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 12,700 13,500 13,700 21,500 23,600ALUMINUM 18,500
NA 1.2 J 1.3 J 0.32 U 0.41 U 0.4 UANTIMONY 0.5 J
NA 11.7 11.5 10.5 18.5 9ARSENIC 13.5
NA 119 142 108 73.3 54.5 JBARIUM 116
NA 0.2 UJ 0.27 UJ 0.29 UJ 0.38 UJ 0.31 UJBERYLLIUM 0.32 UJ
NA 0.77 J 0.62 J 0.1 UJ 0.084 UJ 0.063 UCADMIUM 0.068 UJ
NA 4,220 5,560 4,040 3,540 2,840CALCIUM 6,360
NA 51.2 48.2 48.5 73.5 72.3CHROMIUM 69.5
NA 12.8 13.9 17.5 17.3 14.2 JCOBALT 20
NA 44.1 49.5 37.5 46 43.1COPPER 49.4
NA 26,600 26,700 24,600 40,900 29,800IRON 36,200
NA 90.6 72 27.4 15.2 12.2LEAD 20.6
NA 5,600 5,590 5,030 8,470 7,460MAGNESIUM 8,890
NA 458 J 558 J 712 J 782 J 230 JMANGANESE 870 J
NA 0.078 UJ 0.17 UJ 0.11 UJ 0.37 0.35MERCURY 0.23 UJ
NA 0.67 UJ 0.17 UJ 0.11 U 0.27 UJ 0.18 UJMOLYBDENUM 0.13 U
NA 43.3 47.9 44.4 81.6 55.8NICKEL 114
NA 2,550 1,960 1,250 1,770 1,790POTASSIUM 1,830
NA 1.1 0.82 J 0.88 J 1.9 0.69 USELENIUM 0.63 U
NA 0.15 U 0.16 U 0.16 U 0.2 U 0.2 USILVER 0.18 U
NA 86.9 U 88.8 U 185 J 1,420 J 1,470SODIUM 177 J
NA 0.31 U 0.32 U 0.32 U 0.41 U 0.4 UTHALLIUM 0.37 U
NA 51.7 54.2 50.9 80.4 79.7VANADIUM 78.2
NA 147 141 61.1 79.9 65.1ZINC 77

Volatile Organic Compounds (mg/kg)
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,1,1-TRICHLOROETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,1,2-TRICHLOROETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,1-DICHLOROETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,1-DICHLOROETHENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,2-DICHLOROETHANE 0.013 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U1,2-DICHLOROPROPANE 0.013 U
0.011 UJ NA 0.011 U 0.011 U 0.015 U 0.014 U2-BUTANONE 0.013 U
0.011 UJ NA 0.011 UJ 0.011 UJ 0.015 UJ 0.014 UJ2-HEXANONE 0.013 UJ
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 U4-METHYL-2-PENTANONE 0.013 U
0.011 U NA 0.011 UJ 0.011 UJ 0.015 UJ 0.014 UJACETONE 0.013 UJ
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UBENZENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UBROMODICHLOROMETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UBROMOFORM 0.013 U
0.011 U NA 0.011 UJ 0.011 UJ 0.015 UJ 0.014 UJBROMOMETHANE 0.013 UJ
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCARBON DISULFIDE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCARBON TETRACHLORIDE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCHLOROBENZENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCHLOROETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCHLOROFORM 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCHLOROMETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UDIBROMOCHLOROMETHANE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UETHYLBENZENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UMETHYLENE CHLORIDE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 USTYRENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UTETRACHLOROETHENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UTOLUENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UTRICHLOROETHENE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UVINYL CHLORIDE 0.013 U
0.011 U NA 0.011 U 0.011 U 0.015 U 0.014 UXYLENE (TOTAL) 0.007 J

Semivolatile Organic Compounds (mg/kg)
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U1,2,4-TRICHLOROBENZENE 0.44 U
NA 0.18 U 0.18 U 0.18 U 0.23 U 0.23 U1,2-DICHLOROBENZENE 0.21 U
NA 0.18 U 0.18 U 0.18 U 0.23 U 0.23 U1,3-DICHLOROBENZENE 0.21 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.18 U 0.18 U 0.18 U 0.23 U 0.23 U1,4-DICHLOROBENZENE 0.21 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.44 U
NA 0.92 U 0.94 U 0.94 U 1.2 U 1.2 U2,4,5-TRICHLOROPHENOL 1.1 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,4,6-TRICHLOROPHENOL 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,4-DICHLOROPHENOL 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,4-DIMETHYLPHENOL 0.44 U
NA 0.92 UJ 0.94 UJ 0.94 UJ 1.2 UJ 1.2 UJ2,4-DINITROPHENOL 1.1 UJ
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,4-DINITROTOLUENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2,6-DINITROTOLUENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2-CHLORONAPHTHALENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2-CHLOROPHENOL 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2-METHYLNAPHTHALENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2-METHYLPHENOL 0.44 U
NA 0.92 U 0.94 U 0.94 U 1.2 U 1.2 U2-NITROANILINE 1.1 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U2-NITROPHENOL 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U3,3'-DICHLOROBENZIDINE 0.44 U
NA 0.92 U 0.94 U 0.94 U 1.2 U 1.2 U3-NITROANILINE 1.1 U
NA 0.92 U 0.94 U 0.94 U 1.2 UJ 1.2 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U4-BROMOPHENYL-PHENYLETHER 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U4-CHLORO-3-METHYLPHENOL 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U4-CHLOROANILINE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U4-CHLOROPHENYL-PHENYLETHER 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 U4-METHYLPHENOL 0.44 U
NA 0.92 U 0.94 U 0.94 U 1.2 U 1.2 U4-NITROANILINE 1.1 U
NA 0.92 U 0.94 U 0.94 U 1.2 U 1.2 U4-NITROPHENOL 1.1 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UACENAPHTHENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UACENAPHTHYLENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UANTHRACENE 0.44 U
NA 0.37 U 0.017 J 0.38 U 0.48 U 0.012 JBENZO(A)ANTHRACENE 0.009 J
NA 0.37 U 0.015 J 0.38 U 0.48 U 0.48 UBENZO(A)PYRENE 0.44 U
NA 0.065 J 0.028 J 0.38 U 0.48 U 0.48 UBENZO(B)FLUORANTHENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UBENZO(G,H,I)PERYLENE 0.44 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UBENZO(K)FLUORANTHENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UBIS(2-CHLOROETHOXY)METHANE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UBIS(2-CHLOROETHYL)ETHER 0.44 U
NA 0.14 UJ 0.15 U 0.15 UJ 0.19 UJ 0.19 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.17 UJ
NA 0.014 UJ 0.37 U 0.38 U 0.48 U 0.48 UBUTYLBENZYLPHTHALATE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UCARBAZOLE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.014 JCHRYSENE 0.01 J
NA 0.37 UJ 0.37 UJ 0.38 U 0.48 UJ 0.48 UDI-N-BUTYLPHTHALATE 0.44 U
NA 0.37 U 0.37 UJ 0.38 U 0.48 U 0.48 UDI-N-OCTYLPHTHALATE 0.44 UJ
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UDIBENZ(A,H)ANTHRACENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UDIBENZOFURAN 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UDIETHYLPHTHALATE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UDIMETHYLPHTHALATE 0.44 U
NA 0.37 U 0.021 J 0.38 U 0.48 U 0.48 UFLUORANTHENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UFLUORENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UHEXACHLOROBENZENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UHEXACHLOROBUTADIENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UHEXACHLOROCYCLOPENTADIENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UHEXACHLOROETHANE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UINDENO(1,2,3-CD)PYRENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UISOPHORONE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UN-NITROSO-DI-N-PROPYLAMINE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UN-NITROSODIPHENYLAMINE (1) 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UNAPHTHALENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UNITROBENZENE 0.44 U
NA 0.92 U 0.94 U 0.94 U 1.2 UJ 1.2 UPENTACHLOROPHENOL 1.1 U
NA 0.03 J 0.009 J 0.38 U 0.48 U 0.48 UPHENANTHRENE 0.44 U
NA 0.37 U 0.37 U 0.38 U 0.48 U 0.48 UPHENOL 0.44 U
NA 0.055 J 0.019 J 0.38 U 0.48 U 0.48 UPYRENE 0.44 U
NA 0.12 0.1 0 U 0 U 0.026TOTAL HMW PAHS 0.019
NA 0.03 0.009 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 U4,4'-DDD 0.0044 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA 0.002 J 0.0037 U 0.0038 U 0.0048 U 0.0048 U4,4'-DDE 0.0044 U
NA 0.01 0.0037 U 0.0038 U 0.0048 U 0.0048 U4,4'-DDT 0.0044 U
NA 0.0019 U 0.0019 U 0.0019 U 0.0025 U 0.0024 UALDRIN 0.0022 U
NA 0.0019 UJ 0.0019 UJ 0.0019 UJ 0.0025 UJ 0.0024 UJALPHA-BHC 0.0022 UJ
NA 0.0019 U 0.0019 U 0.0019 U 0.0025 U 0.0024 UALPHA-CHLORDANE 0.0022 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1016 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1221 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1232 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1242 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1248 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1254 0.021 U
NA 0.018 U 0.018 U 0.018 U 0.023 U 0.023 UAROCLOR-1260 0.021 U
NA 0.0019 U 0.0019 U 0.0019 U 0.0025 U 0.0024 UBETA-BHC 0.0022 U
NA 0.0019 UJ 0.0019 UJ 0.0019 UJ 0.0025 UJ 0.0024 UJDELTA-BHC 0.0022 UJ
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UDIELDRIN 0.0044 U
NA 0.0019 U 0.0019 U 0.0019 U 0.0025 U 0.0024 UENDOSULFAN I 0.0022 U
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UENDOSULFAN II 0.0044 U
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UENDOSULFAN SULFATE 0.0044 U
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UENDRIN 0.0044 U
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UENDRIN ALDEHYDE 0.0044 U
NA 0.0037 U 0.0037 U 0.0038 U 0.0048 U 0.0048 UENDRIN KETONE 0.0044 U
NA 0.0019 UJ 0.0019 UJ 0.0019 UJ 0.0025 UJ 0.0024 UJGAMMA-BHC (LINDANE) 0.0022 UJ
NA 0.0019 U 0.0019 U 0.0019 U 0.0025 U 0.0024 UGAMMA-CHLORDANE 0.0022 U
NA 0.00033 U 0.00034 U 0.00034 U 0.00044 U 0.00043 UHEPTACHLOR 0.0004 U
NA 0.00068 0.00089 0.00034 U 0.00044 U 0.00043 UHEPTACHLOR EPOXIDE 0.0004 U
NA 0.019 U 0.019 U 0.019 U 0.025 U 0.024 UMETHOXYCHLOR 0.022 U
NA 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
NA 0.00068 0.00089 0 U 0 U 0 UTOTAL CHLORDANES 0 U
NA 0.012 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
NA 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U
NA 0.094 U 0.096 U 0.097 U 0.12 U 0.12 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 7 JZ 11 U 11 U 15 U 14 UDIESEL RANGE ORGANICS 13 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

16.00 - 16.50

A187W03

0.00 - 0.50

A265GB001

09/26/1997

0.50 - 1.00

A265GB001

09/26/1997

1.50 - 2.50

A265GB001

09/26/1997

3.50 - 4.50

A265GB001

09/26/1997

5.00 - 6.00

A265GB001

09/26/1997

Sample ID 136A187WB026 136A265GP001 136A265GP002 136A265GP003 136A265GP004 136A265GP005

09/26/1997

0.75 - 1.25

A265GB002

136A265GP006

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 73 Y 21 Y 8 JY 15 U 14 UMOTOR OIL RANGE ORGANICS 12 JY
Gasoline Range (purgeables)

NA 0.55 U 0.56 U 0.57 U 0.73 U 0.72 UGASOLINE RANGE ORGANICS 0.66 U

Explosives (mg/kg)
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U1,3,5-TRINITROBENZENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U1,3-DINITROBENZENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U2,4,6-TRINITROTOLUENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U2-AMINO-4,6-DINITROTOLUENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U2/4-NITROTOLUENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U3-NITROTOLUENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 U4-AMINO-2,6-DINITROTOLUENE 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 UHMX 1.3 U
NA 2.2 U 2.3 U 2.3 U 2.9 U 2.9 UPICRIC ACID 2.6 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 URDX 1.3 U
NA 1.1 U 1.1 U 1.1 U 1.5 U 1.4 UTETRYL 1.3 U

Percent Moisture (%MST)
8.3 9.6 11.5 12 31.4 30.6PERCENT MOISTURE 24.2

pH (PH)
NA 6.89 7.46 7.25 6.97 6.35PH 7.65
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
19,200 26,600 9,860 10,800 12,900 18,800ALUMINUM 9,030
0.68 J 0.9 J 0.83 J 4.8 0.73 J 0.42 JANTIMONY 0.99 J
15.3 24.1 5.8 11 10.2 13.2ARSENIC 6.1
63.5 93.9 73.9 127 118 115BARIUM 141

0.19 UJ 0.6 J 0.32 UJ 0.19 UJ 0.19 UJ 0.3 UJBERYLLIUM 0.31 UJ
0.06 UJ 0.069 U 0.058 U 6.9 0.9 J 0.27 UJCADMIUM 0.054 U
5,590 3,590 2,520 5,550 4,310 4,160CALCIUM 2,160
73.9 85.7 33.6 76.7 49.9 72.4CHROMIUM 31.5
19.1 33.5 29.9 13.4 18.2 18COBALT 10.9 J
48.3 56.2 23.7 65.2 34.8 46.5COPPER 21.4

36,600 50,000 14,100 23,900 24,900 35,000IRON 14,800
23.2 19.1 8.8 217 57.4 28.6LEAD 8.9
8,960 9,180 3,810 5,620 5,780 9,220MAGNESIUM 3,590
866 J 2,320 J 365 J 589 J 756 J 1,300 JMANGANESE 168 J
0.27 0.47 0.038 U 0.45 0.17 UJ 0.29MERCURY 0.035 U

0.14 U 0.16 U 0.13 U 0.77 UJ 0.25 UJ 0.28 UJMOLYBDENUM 0.12 U
92.8 86.2 46.4 46.8 49.4 74.5NICKEL 25.9
2,000 1,870 1,390 2,130 1,410 1,550POTASSIUM 558 J
1.9 2.7 0.63 U 0.51 U 0.75 J 1.1 JSELENIUM 0.59 U

0.19 U 0.22 U 0.18 U 0.15 U 0.16 U 0.17 USILVER 0.17 U
233 J 973 J 651 J 82.7 U 90.4 U 157 JSODIUM 682 J
0.38 U 0.44 U 0.37 U 0.29 U 0.32 U 0.35 UTHALLIUM 0.34 U
79.6 110 34.1 46.7 50 70.7VANADIUM 37.8
75.1 85.3 44.6 316 78.2 82.6ZINC 32

Volatile Organic Compounds (mg/kg)
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,2-DICHLOROETHANE 0.012 U
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U2-BUTANONE 0.012 U
0.014 UJ 0.016 UJ 0.013 U NA 0.012 U 0.012 U2-HEXANONE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.014 UJ 0.016 UJ 0.013 UJ NA 0.012 UJ 0.012 UJACETONE 0.012 UJ
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UBENZENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UBROMOFORM 0.012 U
0.014 UJ 0.016 UJ 0.013 UJ NA 0.012 UJ 0.012 UJBROMOMETHANE 0.012 UJ
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCARBON DISULFIDE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCHLOROBENZENE 0.012 U
0.014 U 0.016 U 0.013 UJ NA 0.012 UJ 0.012 UJCHLOROETHANE 0.012 UJ
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCHLOROFORM 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCHLOROMETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UETHYLBENZENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 USTYRENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UTETRACHLOROETHENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UTOLUENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UTRICHLOROETHENE 0.012 U
0.014 U 0.016 U 0.013 UJ NA 0.012 UJ 0.012 UJVINYL CHLORIDE 0.012 UJ
0.014 U 0.016 U 0.013 U NA 0.012 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U1,2,4-TRICHLOROBENZENE 0.4 U
0.22 U 0.25 U 0.21 U 0.17 U 0.18 U 0.2 U1,2-DICHLOROBENZENE 0.2 U
0.22 U 0.25 U 0.21 U 0.17 U 0.18 U 0.2 U1,3-DICHLOROBENZENE 0.2 U
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.22 U 0.25 U 0.21 U 0.17 U 0.18 U 0.2 U1,4-DICHLOROBENZENE 0.2 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
1.1 U 1.3 U 1.1 U 0.87 U 0.96 U 1 U2,4,5-TRICHLOROPHENOL 1 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,4,6-TRICHLOROPHENOL 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,4-DICHLOROPHENOL 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,4-DIMETHYLPHENOL 0.4 U
1.1 UJ 1.3 UJ 1.1 UJ 0.87 UJ 0.96 UJ 1 UJ2,4-DINITROPHENOL 1 UJ
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,4-DINITROTOLUENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2,6-DINITROTOLUENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2-CHLORONAPHTHALENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2-CHLOROPHENOL 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2-METHYLNAPHTHALENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2-METHYLPHENOL 0.4 U
1.1 U 1.3 U 1.1 U 0.87 U 0.96 U 1 U2-NITROANILINE 1 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U2-NITROPHENOL 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U3,3'-DICHLOROBENZIDINE 0.4 U
1.1 U 1.3 U 1.1 U 0.87 U 0.96 U 1 U3-NITROANILINE 1 U
1.1 U 1.3 UJ 1.1 UJ 0.87 U 0.96 U 1 UJ4,6-DINITRO-2-METHYLPHENOL 1 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U4-CHLOROANILINE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.45 U 0.51 U 0.44 U 0.014 J 0.38 U 0.41 U4-METHYLPHENOL 0.4 U
1.1 U 1.3 U 1.1 U 0.87 U 0.96 U 1 U4-NITROANILINE 1 U
1.1 U 1.3 U 1.1 U 0.87 U 0.96 U 1 U4-NITROPHENOL 1 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UACENAPHTHENE 0.4 U
0.45 U 0.51 U 0.44 U 0.01 J 0.38 U 0.41 UACENAPHTHYLENE 0.4 U
0.45 U 0.51 U 0.44 U 0.011 J 0.38 U 0.41 UANTHRACENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UBENZO(A)ANTHRACENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UBENZO(A)PYRENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UBENZO(B)FLUORANTHENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UBENZO(G,H,I)PERYLENE 0.4 U
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UBENZO(K)FLUORANTHENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.18 U 0.2 U 0.17 UJ 0.14 U 0.15 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UBUTYLBENZYLPHTHALATE 0.4 U
0.45 U 0.51 U 0.44 U 0.052 J 0.38 U 0.41 UCARBAZOLE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.01 JCHRYSENE 0.4 U
0.45 U 0.51 UJ 0.44 UJ 0.35 UJ 0.38 U 0.41 UDI-N-BUTYLPHTHALATE 0.4 U
0.45 U 0.51 U 0.44 U 0.013 UJ 0.38 U 0.41 UDI-N-OCTYLPHTHALATE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UDIBENZOFURAN 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UDIETHYLPHTHALATE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UDIMETHYLPHTHALATE 0.4 U
0.45 U 0.51 U 0.44 U 0.014 J 0.38 U 0.41 UFLUORANTHENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UFLUORENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UHEXACHLOROBENZENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UHEXACHLOROBUTADIENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UHEXACHLOROETHANE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 R 0.38 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UISOPHORONE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UNAPHTHALENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UNITROBENZENE 0.4 U
1.1 U 1.3 UJ 1.1 UJ 0.87 U 0.96 U 1 UJPENTACHLOROPHENOL 1 U
0.45 U 0.51 U 0.44 U 0.01 J 0.38 U 0.41 UPHENANTHRENE 0.4 U
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UPHENOL 0.027 J
0.45 U 0.51 U 0.44 U 0.35 U 0.38 U 0.41 UPYRENE 0.4 U

0 U 0 U 0 U 0.014 0 U 0.01TOTAL HMW PAHS 0 U
0 U 0 U 0 U 0.031 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 U4,4'-DDD 0.004 U
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0045 U 0.0051 U 0.0044 U 0.003 J 0.0038 U 0.0041 U4,4'-DDE 0.004 U
0.0045 U 0.0051 U 0.0044 U 0.028 0.0038 U 0.0041 U4,4'-DDT 0.004 U
0.0023 U 0.0027 U 0.0022 U 0.0018 U 0.002 U 0.0021 UALDRIN 0.0021 U
0.0023 UJ 0.0027 UJ 0.0022 UJ 0.0018 UJ 0.002 UJ 0.0021 UJALPHA-BHC 0.0021 UJ
0.0023 U 0.0027 U 0.0022 U 0.0018 U 0.002 U 0.0021 UALPHA-CHLORDANE 0.0021 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1016 0.02 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1221 0.02 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1232 0.02 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1242 0.02 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1248 0.02 U
0.022 U 0.025 U 0.021 U 0.017 U 0.018 U 0.02 UAROCLOR-1254 0.02 U
0.022 U 0.025 U 0.021 U 0.068 0.018 U 0.02 UAROCLOR-1260 0.02 U
0.0023 U 0.0027 U 0.0022 U 0.0018 U 0.002 U 0.0021 UBETA-BHC 0.0021 U
0.0023 UJ 0.0027 UJ 0.0022 UJ 0.0018 UJ 0.002 UJ 0.0021 UJDELTA-BHC 0.0021 UJ
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UDIELDRIN 0.004 U
0.0023 U 0.0027 U 0.0022 U 0.0018 U 0.002 U 0.0021 UENDOSULFAN I 0.0021 U
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UENDOSULFAN II 0.004 U
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UENDOSULFAN SULFATE 0.004 U
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UENDRIN 0.004 U
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UENDRIN ALDEHYDE 0.004 U
0.0045 U 0.0051 U 0.0044 U 0.0035 U 0.0038 U 0.0041 UENDRIN KETONE 0.004 U
0.0023 UJ 0.0027 UJ 0.0022 UJ 0.0018 UJ 0.002 UJ 0.0021 UJGAMMA-BHC (LINDANE) 0.0021 UJ
0.0023 U 0.0027 U 0.0022 U 0.0018 U 0.002 U 0.0021 UGAMMA-CHLORDANE 0.0021 U
0.00041 U 0.00047 U 0.0004 U 0.00032 U 0.00035 U 0.00037 UHEPTACHLOR 0.00037 U
0.00041 U 0.00047 U 0.0004 U 0.00032 U 0.00035 U 0.00037 UHEPTACHLOR EPOXIDE 0.00037 U
0.023 U 0.027 U 0.022 U 0.018 U 0.02 U 0.021 UMETHOXYCHLOR 0.021 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0.031 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.13 U 0.11 U 0.089 U 0.098 U 0.11 UTOXAPHENE 0.1 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

14 U 16 U 13 U 110 Z 12 U 12 UDIESEL RANGE ORGANICS 12 U
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

1.50 - 2.50

A265GB002

3.50 - 4.50

A265GB002

09/26/1997

5.00 - 6.00

A265GB002

09/26/1997

0.00 - 0.50

A265GB003

09/26/1997

0.50 - 1.00

A265GB003

09/26/1997

1.50 - 2.50

A265GB003

09/26/1997

Sample ID 136A265GP007 136A265GP008 136A265GP009 136A265GP010 136A265GP011 136A265GP012

09/26/1997

3.50 - 4.50

A265GB003

136A265GP013

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

14 U 15 JZ 13 U 560 Y 6 JY 12 UMOTOR OIL RANGE ORGANICS 16 Y
Gasoline Range (purgeables)

0.68 U 0.78 U 0.66 U 0.53 U 0.58 U 0.62 UGASOLINE RANGE ORGANICS 0.61 U

Explosives (mg/kg)
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U1,3,5-TRINITROBENZENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U1,3-DINITROBENZENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U2,4,6-TRINITROTOLUENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U2-AMINO-4,6-DINITROTOLUENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U2/4-NITROTOLUENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U3-NITROTOLUENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 U4-AMINO-2,6-DINITROTOLUENE 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 UHMX 1.2 U
2.7 U 3.1 U 2.6 U 2.1 U 2.3 U 2.5 UPICRIC ACID 2.4 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 URDX 1.2 U
1.4 U 1.6 U 1.3 U 1.1 U 1.2 U 1.2 UTETRYL 1.2 U

Percent Moisture (%MST)
26.3 35.9 24.3 5 13.1 19.2PERCENT MOISTURE 18.3

pH (PH)
7.74 7.03 6.6 6.7 7.67 7.29PH 6.39
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
13,000 4,110 19,300 11,700 NA NAALUMINUM NA
0.34 U 0.9 J 0.33 U 0.61 J 10 U 10 UANTIMONY NA

8.2 9.5 6.5 9 NA NAARSENIC NA
86.5 45.3 J 82.9 129 NA NABARIUM NA

0.38 UJ 0.79 J 0.62 J 0.46 J NA NABERYLLIUM NA
0.054 U 0.076 UJ 0.052 U 0.052 UJ 10 U 10 UCADMIUM NA
2,060 1,100 J 2,160 2,650 10,900 J 9,260 JCALCIUM NA
40.1 9.6 48.7 38.3 107 J 122 JCHROMIUM NA
17 4.7 J 13.7 10.1 J 10 UJ 10 UJCOBALT NA

22.2 9.7 30 28.8 39.8 45.6COPPER NA
21,800 20,500 26,800 23,400 39,700 33,300IRON NA
11.4 16.9 9.4 9.9 J 10.9 11.2LEAD NA
4,700 1,480 5,170 7,180 NA NAMAGNESIUM NA
412 J 966 J 616 J 530 J 349 274MANGANESE NA

0.035 U 0.04 U 0.034 U 0.034 U NA NAMERCURY NA
0.12 U 0.23 UJ 0.12 U 0.15 UJ 10 U 10 UMOLYBDENUM NA
26.1 10.2 J 34.2 32.9 59.8 48.4NICKEL NA
567 J 405 J 974 J 1,680 16,600 J 16,000 JPOTASSIUM NA
0.92 J 0.66 U 0.92 J 0.82 J NA NASELENIUM NA
0.17 U 0.19 U 0.17 U 0.17 U 10 U 10 USILVER NA
818 J 438 J 1,990 1,300 NA NASODIUM NA
0.34 U 0.38 U 0.33 U 0.33 U NA NATHALLIUM NA

NA NA NA NA 11 11.8TIN NA
NA NA NA NA 3,960 4,060TITANIUM NA
47.1 13.1 J 47.9 46.3 119 J 110 JVANADIUM NA
32.9 618 45.7 58.7 91 73.5ZINC NA

Volatile Organic Compounds (mg/kg)
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,1,1-TRICHLOROETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,1,2,2-TETRACHLOROETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,1,2-TRICHLOROETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,1-DICHLOROETHANE NA
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,1-DICHLOROETHENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,2-DICHLOROETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA1,2-DICHLOROPROPANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA2-BUTANONE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA2-HEXANONE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NA4-METHYL-2-PENTANONE NA
0.012 UJ 0.016 UJ 0.013 UJ 0.012 UJ NA NAACETONE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NABENZENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NABROMODICHLOROMETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NABROMOFORM NA
0.012 UJ 0.014 UJ 0.012 UJ 0.012 UJ NA NABROMOMETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACARBON DISULFIDE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACARBON TETRACHLORIDE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACHLOROBENZENE NA
0.012 UJ 0.014 UJ 0.012 UJ 0.012 UJ NA NACHLOROETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACHLOROFORM NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACHLOROMETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NACIS-1,3-DICHLOROPROPENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NADIBROMOCHLOROMETHANE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NAETHYLBENZENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NAMETHYLENE CHLORIDE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NASTYRENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NATETRACHLOROETHENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NATOLUENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NATRANS-1,3-DICHLOROPROPENE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NATRICHLOROETHENE NA
0.012 UJ 0.014 UJ 0.012 UJ 0.012 UJ NA NAVINYL CHLORIDE NA
0.012 U 0.014 U 0.012 U 0.012 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.45 U 0.39 U 0.39 U NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.22 U 0.19 U 0.19 U NA NA1,2-DICHLOROBENZENE NA
0.2 U 0.22 U 0.19 U 0.19 U NA NA1,3-DICHLOROBENZENE NA
0.2 U 0.22 U 0.19 U 0.19 U NA NA1,4-DICHLOROBENZENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1 U 1.1 U 0.98 U 0.99 U NA NA2,4,5-TRICHLOROPHENOL NA

0.4 U 0.45 U 0.39 U 0.39 U NA NA2,4,6-TRICHLOROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2,4-DICHLOROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2,4-DIMETHYLPHENOL NA
1 UJ 1.1 UJ 0.98 UJ 0.99 UJ NA NA2,4-DINITROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2,4-DINITROTOLUENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2,6-DINITROTOLUENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2-CHLORONAPHTHALENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2-CHLOROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2-METHYLNAPHTHALENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA2-METHYLPHENOL NA
1 U 1.1 U 0.98 U 0.99 U NA NA2-NITROANILINE NA

0.4 U 0.45 U 0.39 U 0.39 U NA NA2-NITROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA3,3'-DICHLOROBENZIDINE NA
1 U 1.1 U 0.98 U 0.99 U NA NA3-NITROANILINE NA
1 UJ 1.1 U 0.98 U 0.99 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA4-BROMOPHENYL-PHENYLETHER NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA4-CHLORO-3-METHYLPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA4-CHLOROANILINE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.4 U 0.45 U 0.39 U 0.39 U NA NA4-METHYLPHENOL NA
1 U 1.1 U 0.98 U 0.99 U NA NA4-NITROANILINE NA
1 U 1.1 U 0.98 U 0.99 U NA NA4-NITROPHENOL NA

0.4 U 0.45 U 0.39 U 0.39 U NA NAACENAPHTHENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAACENAPHTHYLENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAANTHRACENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABENZO(A)ANTHRACENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABENZO(A)PYRENE NA
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.45 U 0.39 U 0.39 U NA NABENZO(B)FLUORANTHENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABENZO(G,H,I)PERYLENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABENZO(K)FLUORANTHENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABIS(2-CHLOROETHOXY)METHANE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABIS(2-CHLOROETHYL)ETHER NA

0.16 UJ 0.18 U 0.15 UJ 0.15 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NABUTYLBENZYLPHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NACARBAZOLE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NACHRYSENE NA
0.4 UJ 0.45 UJ 0.39 UJ 0.39 UJ NA NADI-N-BUTYLPHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NADI-N-OCTYLPHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NADIBENZ(A,H)ANTHRACENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NADIBENZOFURAN NA
0.4 U 0.45 U 0.39 U 0.39 U NA NADIETHYLPHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NADIMETHYLPHTHALATE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAFLUORANTHENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAFLUORENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAHEXACHLOROBENZENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAHEXACHLOROBUTADIENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAHEXACHLOROCYCLOPENTADIENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAHEXACHLOROETHANE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAINDENO(1,2,3-CD)PYRENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAISOPHORONE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAN-NITROSODIPHENYLAMINE (1) NA
0.4 U 0.45 U 0.39 U 0.39 U NA NANAPHTHALENE NA
0.4 U 0.45 U 0.39 U 0.39 U NA NANITROBENZENE NA
1 UJ 1.1 U 0.98 U 0.99 U NA NAPENTACHLOROPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAPHENANTHRENE NA

0.037 J 0.45 U 0.039 J 0.031 J NA NAPHENOL NA
0.4 U 0.45 U 0.39 U 0.39 U NA NAPYRENE NA
0 U 0 U 0 U 0 U NA NATOTAL HMW PAHS NA
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NA4,4'-DDD NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NA4,4'-DDE NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NA4,4'-DDT NA
0.0021 U 0.0023 U 0.002 U 0.002 U NA NAALDRIN NA
0.0021 UJ 0.0023 UJ 0.002 UJ 0.002 UJ NA NAALPHA-BHC NA
0.0021 U 0.0023 U 0.002 U 0.002 U NA NAALPHA-CHLORDANE NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1016 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1221 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1232 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1242 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1248 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1254 NA
0.02 U 0.022 U 0.019 U 0.019 U NA NAAROCLOR-1260 NA

0.0021 U 0.0023 U 0.002 U 0.002 U NA NABETA-BHC NA
0.0021 UJ 0.0023 UJ 0.002 UJ 0.002 UJ NA NADELTA-BHC NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NADIELDRIN NA
0.0021 U 0.0023 U 0.002 U 0.002 U NA NAENDOSULFAN I NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NAENDOSULFAN II NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NAENDOSULFAN SULFATE NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NAENDRIN NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NAENDRIN ALDEHYDE NA
0.004 U 0.0045 U 0.0039 U 0.0039 U NA NAENDRIN KETONE NA

0.0021 UJ 0.0023 UJ 0.002 UJ 0.002 UJ NA NAGAMMA-BHC (LINDANE) NA
0.0021 U 0.0023 U 0.002 U 0.002 U NA NAGAMMA-CHLORDANE NA
0.00037 U 0.00041 U 0.00035 U 0.00036 U NA NAHEPTACHLOR NA
0.00037 U 0.00041 U 0.00035 U 0.00036 U NA NAHEPTACHLOR EPOXIDE NA
0.021 U 0.023 U 0.02 U 0.02 U NA NAMETHOXYCHLOR NA

0 U 0 U 0 U 0 U NA NATOTAL BHC NA
0 U 0 U 0 U 0 U NA NATOTAL CHLORDANES NA
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Sample Depth

09/26/1997

Sample Location ID

Sample Date

6.00 - 7.00

A265GB003

1.50 - 2.50

A271GB001

09/26/1997

3.50 - 4.50

A271GB001

09/26/1997

5.00 - 6.00

A271GB001

02/24/1994

3.50 - 3.75

IR04GB180(F22)

03/09/1994

15.50 - 16.00

IR04GB181(E22)

09/26/1997

Sample ID 136A265GP014 136A271GP001 136A271GP002 136A271GP003 144IR04GP257 144IR04GP272

10/05/1998

3.00 - 3.50

IR04GB336

136IR04GP145

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0 U 0 U 0 U 0 U NA NATOTAL DDTS NA
0 U 0 U 0 U 0 U NA NATOTAL ENDRINS NA

0.1 U 0.12 U 0.1 U 0.1 U NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 U 14 U 12 U 12 U NA NADIESEL RANGE ORGANICS 13 U
12 U 14 U 6 JZ 8 JZ NA NAMOTOR OIL RANGE ORGANICS 13 U

Gasoline Range (purgeables)
0.61 U 0.68 U 0.59 U 0.59 U NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
1.2 U 1.4 U 1.2 U 1.2 U NA NA1,3,5-TRINITROBENZENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA1,3-DINITROBENZENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA2,4,6-TRINITROTOLUENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA2-AMINO-4,6-DINITROTOLUENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA2/4-NITROTOLUENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA3-NITROTOLUENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NA4-AMINO-2,6-DINITROTOLUENE NA
1.2 U 1.4 U 1.2 U 1.2 U NA NAHMX NA
2.4 U 2.7 U 2.4 U 2.4 U NA NAPICRIC ACID NA
1.2 U 1.4 U 1.2 U 1.2 U NA NARDX NA
1.2 U 1.4 U 1.2 U 1.2 U NA NATETRYL NA

Percent Moisture (%MST)
18 27 15.3 15.8 NA NAPERCENT MOISTURE 21.3

pH (PH)
7.17 7.63 7.49 7.55 NA NAPH NA
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Sample Depth

10/05/1998

Sample Location ID

Sample Date

6.00 - 6.50

IR04GB336

9.00 - 9.50

IR04GB336

10/07/1998

3.00 - 3.50

IR04GB337

10/07/1998

6.00 - 6.50

IR04GB337

10/07/1998

9.00 - 9.50

IR04GB337

10/08/1998

0.00 - 0.50

IR04GB337

10/05/1998

Sample ID 136IR04GP146 136IR04GP147 136IR04GP150 136IR04GP151 136IR04GP152 136IR04GP149

04/19/1999

0.00 - 0.00

PC7705

227PC7705

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c r

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NAAROCLOR-1016 1.2 UJ
NA NA NA NA NA NAAROCLOR-1221 2.4 UJ
NA NA NA NA NA NAAROCLOR-1232 1.2 UJ
NA NA NA NA NA NAAROCLOR-1242 1.2 UJ
NA NA NA NA NA NAAROCLOR-1248 1.2 UJ
NA NA NA NA NA NAAROCLOR-1254 1.2 UJ
NA NA NA NA NA NAAROCLOR-1260 2.3 J

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

22 Y 16 YJ 15 U 23 YJ 14 U 114 ZDIESEL RANGE ORGANICS NA
130 Y 120 Y 15 U 280 Y 10 YJ 520 UJMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
34.2 56 32.9 58.2 26.6 4.2PERCENT MOISTURE 43
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Sample Depth

07/20/1999

Sample Location ID

Sample Date

0.00 - 0.00

PC8645

Sample ID 279PC8645

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.02 UAROCLOR-1016
0.019 UAROCLOR-1221
0.019 UAROCLOR-1232
0.019 UAROCLOR-1242
0.019 UAROCLOR-1248
0.019 UAROCLOR-1254
0.072AROCLOR-1260

Percent Moisture (%MST)
14.1PERCENT MOISTURE
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PAH

mg/kg

Percent moisture
Benzene hexachloride
Composite sample
Chromatographic pattern resembles diesel
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene

DDT
H
HMW
HMX
ID
J

Dichlorodiphenyltrichloroethane
Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value

LMW
M

NA

Low-molecular-weight
Chromatographic pattern resembles motor oil
Milligram per kilogram
Not applicable

PCB
Polycyclic aromatic hydrocarbon
Polychlorinated biphenyl

R Result rejected during quality assurance review
r Removed sample

Notes:

RDX Cyclotrimethylene trinitramine

DDE

TOC Total Organic Carbon
TPH Total petroleum hydrocarbons

%MST
BHC
c
D
DDD

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

TABLE G-2: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

 Page 140 of 140

Removed samples are indicated with grey shading.



Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 8 J 10 U 10 UANTIMONY 5.7 J
10 U 10 U 3.2 J 10 U 10 U 10 UCADMIUM 10 U
8,520 8,360 10,000 8,790 9,520 10,200CALCIUM 8,380
367 74.3 112 157 88 66.6CHROMIUM 154
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
62.2 23.3 52.5 33.2 31.2 J 44.1COPPER 190

53,100 30,800 32,600 45,800 30,600 35,600IRON 40,000
31.5 23.2 79.8 32.9 10.5 29LEAD 32.7
1,470 580 309 824 251 503MANGANESE 463
124 31 60.9 59.3 29.9 38.3NICKEL 87.1

14,100 20,500 17,700 17,900 18,500 20,500POTASSIUM 13,600
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.9 13.1 14.9 16.7 8.5 J 16TIN 9.9 J
4,160 2,530 4,290 3,780 3,790 3,240TITANIUM 4,290
146 54.2 130 111 78.9 67.2VANADIUM 127
252 98.5 183 104 60.8 131ZINC 79.1

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,1,1-TRICHLOROETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,1,2,2-TETRACHLOROETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,1,2-TRICHLOROETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,1-DICHLOROETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,1-DICHLOROETHENE 0.014 U
0.004 J 0.011 U 0.012 U 0.02 UJ 0.002 J 0.01 U1,2-DICHLOROETHANE 0.014 U
0.002 J 0.011 U 0.012 U 0.02 UJ 0.009 J 0.01 U1,2-DICHLOROETHENE (TOTAL) 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U1,2-DICHLOROPROPANE 0.014 U
0.012 UJ 0.011 UJ 0.012 UJ 0.02 UJ 0.012 UJ 0.01 U2-BUTANONE 0.014 UJ
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U2-HEXANONE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 U4-METHYL-2-PENTANONE 0.014 U
0.021 UJ 0.015 UJ 0.024 UJ 0.045 UJ 0.025 UJ 0.01 UJACETONE 0.023 UJ
0.012 U 0.011 U 0.012 U 0.02 UJ 0.003 J 0.01 UBENZENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UBROMODICHLOROMETHANE 0.014 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UBROMOFORM 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UBROMOMETHANE 0.014 U
0.002 J 0.011 U 0.002 J 0.002 J 0.006 J 0.01 UCARBON DISULFIDE 0.008 J
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCARBON TETRACHLORIDE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCHLOROBENZENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCHLOROETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCHLOROFORM 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCHLOROMETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UCIS-1,3-DICHLOROPROPENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UDIBROMOCHLOROMETHANE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.016 0.01 UETHYLBENZENE 0.014 U
0.012 UJ 0.011 UJ 0.012 UJ 0.02 UJ 0.012 UJ 0.01 UJMETHYLENE CHLORIDE 0.014 UJ
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 USTYRENE 0.014 U
0.012 U 0.011 U 0.003 J 0.02 UJ 0.012 U 0.01 UTETRACHLOROETHENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.009 J 0.01 UTOLUENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UTRANS-1,3-DICHLOROPROPENE 0.014 U
0.003 J 0.011 U 0.015 0.002 J 0.001 J 0.01 UTRICHLOROETHENE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.012 U 0.01 UVINYL CHLORIDE 0.014 U
0.012 U 0.011 U 0.012 U 0.02 UJ 0.032 0.01 UXYLENE (TOTAL) 0.014 U

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U1,2,4-TRICHLOROBENZENE 0.44 U
0.23 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U1,2-DICHLOROBENZENE 0.22 U
0.23 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U1,3-DICHLOROBENZENE 0.22 U
0.23 U 0.24 U 0.2 U 0.23 U 0.2 U 0.2 U1,4-DICHLOROBENZENE 0.22 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.44 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U2,4,5-TRICHLOROPHENOL 1.1 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2,4,6-TRICHLOROPHENOL 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2,4-DICHLOROPHENOL 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2,4-DIMETHYLPHENOL 0.44 U
1.2 UJ 1.2 UJ 1 UJ 1.2 UJ 1 UJ 0.99 U2,4-DINITROPHENOL 1.1 U

NA NA NA NA NA 0.39 U2,4-DINITROTOLUENE 0.44 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.39 U2,6-DINITROTOLUENE 0.44 U

0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2-CHLORONAPHTHALENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2-CHLOROPHENOL 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2-METHYLNAPHTHALENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2-METHYLPHENOL 0.44 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U2-NITROANILINE 1.1 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U2-NITROPHENOL 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U3,3'-DICHLOROBENZIDINE 0.44 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U3-NITROANILINE 1.1 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U4-BROMOPHENYL-PHENYLETHER 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U4-CHLORO-3-METHYLPHENOL 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U4-CHLOROANILINE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U4-CHLOROPHENYL-PHENYLETHER 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 U4-METHYLPHENOL 0.44 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U4-NITROANILINE 1.1 U
1.2 U 1.2 U 1 U 1.2 U 1 U 0.99 U4-NITROPHENOL 1.1 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UACENAPHTHENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UACENAPHTHYLENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UANTHRACENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBENZO(A)ANTHRACENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBENZO(A)PYRENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBENZO(B)FLUORANTHENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBENZO(G,H,I)PERYLENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBENZO(K)FLUORANTHENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBIS(2-CHLOROETHOXY)METHANE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBIS(2-CHLOROETHYL)ETHER 0.44 U
0.18 UJ 0.18 UJ 0.16 UJ 0.18 UJ 0.16 UJ 0.15 UBIS(2-ETHYLHEXYL)PHTHALATE 0.18 U
0.46 UJ 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UBUTYLBENZYLPHTHALATE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UCARBAZOLE 0.44 U
0.46 U 0.47 U 0.02 J 0.46 U 0.41 U 0.39 UCHRYSENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDI-N-BUTYLPHTHALATE 0.44 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDI-N-OCTYLPHTHALATE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDIBENZ(A,H)ANTHRACENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDIBENZOFURAN 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDIETHYLPHTHALATE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UDIMETHYLPHTHALATE 0.44 U
0.46 U 0.47 U 0.022 J 0.46 U 0.41 U 0.39 UFLUORANTHENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UFLUORENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UHEXACHLOROBENZENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UHEXACHLOROBUTADIENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UHEXACHLOROCYCLOPENTADIENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UHEXACHLOROETHANE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UINDENO(1,2,3-CD)PYRENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UISOPHORONE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UN-NITROSO-DI-N-PROPYLAMINE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UN-NITROSODIPHENYLAMINE (1) 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UNAPHTHALENE 0.44 U

NA NA NA NA NA 0.39 UNITROBENZENE 0.44 U
1.2 UJ 1.2 UJ 1 UJ 1.2 UJ 1 UJ 0.99 UPENTACHLOROPHENOL 1.1 U
0.46 U 0.47 U 0.019 J 0.46 U 0.41 U 0.39 UPHENANTHRENE 0.44 U
0.46 U 0.47 U 0.4 U 0.46 U 0.41 U 0.39 UPHENOL 0.44 U
0.46 U 0.47 U 0.02 J 0.46 U 0.41 U 0.39 UPYRENE 0.44 U

0 U 0 U 0.062 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0.019 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1016 0.022 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.047 U 0.048 U 0.04 U 0.046 U 0.041 U 0.039 UAROCLOR-1221 0.044 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1232 0.022 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1242 0.022 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1248 0.022 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1254 0.022 U
0.02 J 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UAROCLOR-1260 0.022 U

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDRIN 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.005 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0005 UJ 0.0005 U 0.0004 U 0.0005 U 0.0004 U 0.0004 UHEPTACHLOR 0.0004 U
0.0005 U 0.0005 U 0.0004 U 0.0005 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.024 U 0.024 U 0.02 U 0.023 U 0.021 U 0.02 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.14 U 0.14 U 0.12 U 0.14 U 0.12 U 0.12 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 9 U 19 Y 9 U 19 Y 8 UDIESEL RANGE ORGANICS 9 U
9 UJ 28 J 64 J 22 J 34 J 17 JMOTOR OIL RANGE ORGANICS 11 J

Gasoline Range (purgeables)
0.6 J 0.8 Y 0.7 UJ 0.7 U 0.6 U 0.6 UGASOLINE RANGE ORGANICS 0.7 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4153

2.00 - 2.50

208UX4154

11/02/1999

2.00 - 2.50

208UX4155

11/02/1999

2.00 - 2.50

208UX4156

11/02/1999

2.00 - 2.50

208UX4157

11/03/1999

5.00 - 5.50

208UX4158

11/02/1999

Sample ID 208UX4153 208UX4154 208UX4155 208UX4156 208UX4157 208UX4158

11/03/1999

5.00 - 5.50

208UX4159

208UX4159

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA1,3,5-TRINITROBENZENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA1,3-DINITROBENZENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,4,6-TRINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,4-DINITROTOLUENE NA
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U NA2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2-AMINO-4,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA2-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA3-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA4-AMINO-2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NA4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NAHMX NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NANITROBENZENE NA
2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ NANITROGLYCERINE NA

5 U 5 U 5 U 5 U 5 U NAPETN NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NAPICRIC ACID NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NARDX NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U NATETRYL NA
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Sample Depth

11/03/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4160

5.00 - 5.50

208UX4161

11/03/1999

5.00 - 5.50

208UX4162

11/03/1999

5.00 - 5.50

208UX4163

11/03/1999

5.00 - 5.50

208UX4164

11/03/1999

5.00 - 5.50

208UX4165

11/03/1999

Sample ID 208UX4160 208UX4161 208UX4162 208UX4163 208UX4164 208UX4165

11/08/1999

4.00 - 4.50

208UX4195

208UX4195

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 6.2 J
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
8,290 9,870 9,600 6,860 6,610 8,280CALCIUM 7,600
142 104 103 138 190 141CHROMIUM 167
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
49.7 62 44.2 29.8 54.4 114COPPER 49.8

39,000 37,800 38,800 40,100 52,300 41,300IRON 53,900
52.5 20.8 24.9 10 U 9.3 J 33.8LEAD 14.2 J
609 506 398 1,260 786 449MANGANESE 522
89.6 52.2 71.3 75.7 101 72.8NICKEL 85.4

15,100 16,700 17,400 14,200 13,200 14,500POTASSIUM 14,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.7 10 J 19.4 9.9 J 9.9 J 8.3 JTIN 11.4
4,230 3,640 3,950 3,970 4,650 4,120TITANIUM 4,870
127 110 144 115 162 157VANADIUM 174
102 125 128 67.4 100 93.8ZINC 89.6

Volatile Organic Compounds (mg/kg)
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,1,1-TRICHLOROETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,1,2-TRICHLOROETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,1-DICHLOROETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,1-DICHLOROETHENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,2-DICHLOROETHANE 0.013 U
0.002 J 0.017 U 0.013 U 0.01 U 0.014 U 0.002 J1,2-DICHLOROETHENE (TOTAL) 0.004 J
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U1,2-DICHLOROPROPANE 0.013 U
0.014 UJ 0.017 UJ 0.013 UJ 0.01 UJ 0.014 UJ 0.012 UJ2-BUTANONE 0.013 UJ
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U2-HEXANONE 0.013 UJ
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 U4-METHYL-2-PENTANONE 0.013 U
0.024 UJ 0.084 UJ 0.025 UJ 0.024 UJ 0.016 UJ 0.027 UJACETONE 0.049 UJ
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UBENZENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UBROMODICHLOROMETHANE 0.013 U
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Sample Depth

11/03/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4160

5.00 - 5.50

208UX4161

11/03/1999

5.00 - 5.50

208UX4162

11/03/1999

5.00 - 5.50

208UX4163

11/03/1999

5.00 - 5.50

208UX4164

11/03/1999

5.00 - 5.50

208UX4165

11/03/1999

Sample ID 208UX4160 208UX4161 208UX4162 208UX4163 208UX4164 208UX4165

11/08/1999

4.00 - 4.50

208UX4195

208UX4195

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UBROMOFORM 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UBROMOMETHANE 0.013 UJ
0.004 J 0.013 J 0.026 0.01 U 0.007 J 0.008 JCARBON DISULFIDE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCARBON TETRACHLORIDE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCHLOROBENZENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCHLOROETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCHLOROFORM 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCHLOROMETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UDIBROMOCHLOROMETHANE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UETHYLBENZENE 0.013 U
0.014 UJ 0.017 UJ 0.013 UJ 0.01 UJ 0.014 UJ 0.012 UJMETHYLENE CHLORIDE 0.013 UJ
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 USTYRENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UTETRACHLOROETHENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UTOLUENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.013 U
0.001 J 0.017 U 0.013 U 0.001 J 0.014 U 0.002 JTRICHLOROETHENE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UVINYL CHLORIDE 0.013 U
0.014 U 0.017 U 0.013 U 0.01 U 0.014 U 0.012 UXYLENE (TOTAL) 0.013 U

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U1,2,4-TRICHLOROBENZENE 0.43 U
0.22 U 0.22 U 0.21 U 0.2 U 0.23 U 0.21 U1,2-DICHLOROBENZENE 0.22 U
0.22 U 0.22 U 0.21 U 0.2 U 0.23 U 0.21 U1,3-DICHLOROBENZENE 0.22 U
0.22 U 0.22 U 0.21 U 0.2 U 0.23 U 0.21 U1,4-DICHLOROBENZENE 0.22 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U2,4,5-TRICHLOROPHENOL 1.1 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,4,6-TRICHLOROPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,4-DICHLOROPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,4-DIMETHYLPHENOL 0.43 U
1.1 U 1.1 UJ 1.1 UJ 1 UJ 1.2 UJ 1.1 U2,4-DINITROPHENOL 1.1 UJ
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,4-DINITROTOLUENE 0.43 U
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Sample Depth

11/03/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4160

5.00 - 5.50

208UX4161

11/03/1999

5.00 - 5.50

208UX4162

11/03/1999

5.00 - 5.50

208UX4163

11/03/1999

5.00 - 5.50

208UX4164

11/03/1999

5.00 - 5.50

208UX4165

11/03/1999

Sample ID 208UX4160 208UX4161 208UX4162 208UX4163 208UX4164 208UX4165

11/08/1999

4.00 - 4.50

208UX4195

208UX4195

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2,6-DINITROTOLUENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2-CHLORONAPHTHALENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2-CHLOROPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2-METHYLNAPHTHALENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U2-NITROANILINE 1.1 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U2-NITROPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U3,3'-DICHLOROBENZIDINE 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U3-NITROANILINE 1.1 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.1 UJ
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U4-BROMOPHENYL-PHENYLETHER 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U4-CHLORO-3-METHYLPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U4-CHLOROANILINE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U4-CHLOROPHENYL-PHENYLETHER 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 U4-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U4-NITROANILINE 1.1 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 U4-NITROPHENOL 1.1 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UACENAPHTHENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UACENAPHTHYLENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UANTHRACENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBENZO(A)ANTHRACENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBENZO(A)PYRENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBENZO(B)FLUORANTHENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBENZO(G,H,I)PERYLENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBENZO(K)FLUORANTHENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBIS(2-CHLOROETHOXY)METHANE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBIS(2-CHLOROETHYL)ETHER 0.43 U
0.17 UJ 0.17 U 0.17 U 0.16 U 0.18 UJ 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UBUTYLBENZYLPHTHALATE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UCARBAZOLE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UCHRYSENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDI-N-BUTYLPHTHALATE 0.43 U
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Sample Depth

11/03/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4160

5.00 - 5.50

208UX4161

11/03/1999

5.00 - 5.50

208UX4162

11/03/1999

5.00 - 5.50

208UX4163

11/03/1999

5.00 - 5.50

208UX4164

11/03/1999

5.00 - 5.50

208UX4165

11/03/1999

Sample ID 208UX4160 208UX4161 208UX4162 208UX4163 208UX4164 208UX4165

11/08/1999

4.00 - 4.50

208UX4195

208UX4195

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDI-N-OCTYLPHTHALATE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDIBENZ(A,H)ANTHRACENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDIBENZOFURAN 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDIETHYLPHTHALATE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UDIMETHYLPHTHALATE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UFLUORANTHENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UFLUORENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UHEXACHLOROBENZENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UHEXACHLOROBUTADIENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UHEXACHLOROCYCLOPENTADIENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UHEXACHLOROETHANE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UINDENO(1,2,3-CD)PYRENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UISOPHORONE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UN-NITROSO-DI-N-PROPYLAMINE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UN-NITROSODIPHENYLAMINE (1) 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UNAPHTHALENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UNITROBENZENE 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1.2 U 1.1 UPENTACHLOROPHENOL 1.1 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UPHENANTHRENE 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UPHENOL 0.43 U
0.44 U 0.44 U 0.42 U 0.4 U 0.46 U 0.43 UPYRENE 0.43 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1016 0.022 U
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Sample Depth

11/03/1999

Sample Location ID

Sample Date

5.00 - 5.50

208UX4160

5.00 - 5.50

208UX4161

11/03/1999

5.00 - 5.50

208UX4162

11/03/1999

5.00 - 5.50

208UX4163

11/03/1999

5.00 - 5.50

208UX4164

11/03/1999

5.00 - 5.50

208UX4165

11/03/1999

Sample ID 208UX4160 208UX4161 208UX4162 208UX4163 208UX4164 208UX4165

11/08/1999

4.00 - 4.50

208UX4195

208UX4195

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.044 U 0.044 U 0.042 U 0.04 U 0.046 U 0.043 UAROCLOR-1221 0.044 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1232 0.022 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1242 0.022 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1248 0.022 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1254 0.022 U
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0009 J 0.0007 JHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0005 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.022 U 0.022 U 0.021 U 0.02 U 0.023 U 0.021 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0.0009 0.0007TOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.13 U 0.13 U 0.12 U 0.14 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 9 U 9 U 8 U 9 U 9 UDIESEL RANGE ORGANICS 9 UJ
14 J 9 J 9 U 8 U 9 U 19 YMOTOR OIL RANGE ORGANICS 36 Y

Gasoline Range (purgeables)
0.7 U 0.7 UJ 0.7 U 0.6 U 0.7 U 0.6 UGASOLINE RANGE ORGANICS 0.7 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4196

4.00 - 4.50

208UX4197

11/08/1999

4.00 - 4.50

208UX4198

11/08/1999

4.00 - 4.50

208UX4199

11/08/1999

4.00 - 4.50

208UX4200

11/08/1999

4.00 - 4.50

208UX4201

11/08/1999

Sample ID 208UX4196 208UX4197 208UX4198 208UX4199 208UX4200 208UX4201

11/08/1999

4.00 - 4.50

208UX4202

208UX4202

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
7.6 J 10 U 8.7 J 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 3.6 J 10 UCADMIUM 10 U
8,860 9,400 9,200 24,800 9,220 8,490CALCIUM 8,720
115 110 92.9 38 118 153CHROMIUM 167
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
53.9 53.9 27.7 12.3 U 35.3 58.1COPPER 47.9

41,700 43,200 36,500 22,000 40,500 54,500IRON 51,600
17.6 10 U 60.9 9.5 J 27.3 12.6LEAD 17.9
471 403 638 702 569 692MANGANESE 783
59.8 39.6 39.5 10 U 49.6 98.6NICKEL 76.8

17,300 18,500 17,300 16,000 17,600 13,800POTASSIUM 14,100
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
11 12.1 28 11.4 10.1 11.8TIN 10.8

4,160 4,630 3,540 2,730 4,240 4,980TITANIUM 4,700
131 141 87.5 77.1 127 182VANADIUM 171
149 139 94.7 35.7 114 93ZINC 85.9

Volatile Organic Compounds (mg/kg)
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,1,1-TRICHLOROETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,1,2-TRICHLOROETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,1-DICHLOROETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,1-DICHLOROETHENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,2-DICHLOROETHANE 0.015 U
0.009 J 0.002 J 0.01 U 0.005 J 0.002 J 0.01 J1,2-DICHLOROETHENE (TOTAL) 0.015 U

0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U1,2-DICHLOROPROPANE 0.015 U
0.016 UJ 0.014 UJ 0.01 UJ 0.01 UJ 0.011 UJ 0.014 UJ2-BUTANONE 0.015 UJ
0.011 UJ 0.014 UJ 0.01 UJ 0.01 U 0.011 UJ 0.014 U2-HEXANONE 0.015 UJ
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 U4-METHYL-2-PENTANONE 0.015 U
0.096 J 0.06 UJ 0.042 UJ 0.037 UJ 0.036 UJ 0.054 UJACETONE 0.097 J
0.002 J 0.014 U 0.001 J 0.01 U 0.011 U 0.014 UBENZENE 0.015 U

0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UBROMODICHLOROMETHANE 0.015 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4196

4.00 - 4.50

208UX4197

11/08/1999

4.00 - 4.50

208UX4198

11/08/1999

4.00 - 4.50

208UX4199

11/08/1999

4.00 - 4.50

208UX4200

11/08/1999

4.00 - 4.50

208UX4201

11/08/1999

Sample ID 208UX4196 208UX4197 208UX4198 208UX4199 208UX4200 208UX4201

11/08/1999

4.00 - 4.50

208UX4202

208UX4202

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UBROMOFORM 0.015 U
0.011 UJ 0.014 UJ 0.01 UJ 0.01 UJ 0.011 UJ 0.014 UJBROMOMETHANE 0.015 UJ
0.003 J 0.006 J 0.005 J 0.01 U 0.011 U 0.002 JCARBON DISULFIDE 0.015 U

0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCARBON TETRACHLORIDE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCHLOROBENZENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCHLOROETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCHLOROFORM 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCHLOROMETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UDIBROMOCHLOROMETHANE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UETHYLBENZENE 0.015 U
0.011 UJ 0.014 UJ 0.01 UJ 0.01 UJ 0.011 UJ 0.014 UJMETHYLENE CHLORIDE 0.015 UJ
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 USTYRENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UTETRACHLOROETHENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UTOLUENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.015 U
0.011 UJ 0.014 U 0.01 U 0.01 U 0.001 J 0.014 UTRICHLOROETHENE 0.015 U
0.009 J 0.014 U 0.01 U 0.01 U 0.011 U 0.002 JVINYL CHLORIDE 0.015 U

0.011 UJ 0.014 U 0.01 U 0.01 U 0.011 U 0.014 UXYLENE (TOTAL) 0.015 U

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U1,2,4-TRICHLOROBENZENE 0.48 U
0.23 U 0.23 U 0.2 U 0.19 U 0.19 U 0.23 U1,2-DICHLOROBENZENE 0.24 U
0.23 U 0.23 U 0.2 U 0.19 U 0.19 U 0.23 U1,3-DICHLOROBENZENE 0.24 U
0.23 U 0.23 U 0.2 U 0.19 U 0.19 U 0.23 U1,4-DICHLOROBENZENE 0.24 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.48 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 U2,4,5-TRICHLOROPHENOL 1.2 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,4,6-TRICHLOROPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,4-DICHLOROPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,4-DIMETHYLPHENOL 0.48 U
1.2 UJ 1.1 UJ 0.99 UJ 0.95 UJ 0.95 UJ 1.2 UJ2,4-DINITROPHENOL 1.2 UJ
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,4-DINITROTOLUENE 0.48 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4196

4.00 - 4.50

208UX4197

11/08/1999

4.00 - 4.50

208UX4198

11/08/1999

4.00 - 4.50

208UX4199

11/08/1999

4.00 - 4.50

208UX4200

11/08/1999

4.00 - 4.50

208UX4201

11/08/1999

Sample ID 208UX4196 208UX4197 208UX4198 208UX4199 208UX4200 208UX4201

11/08/1999

4.00 - 4.50

208UX4202

208UX4202

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2,6-DINITROTOLUENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2-CHLORONAPHTHALENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2-CHLOROPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2-METHYLNAPHTHALENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2-METHYLPHENOL 0.48 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 U2-NITROANILINE 1.2 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U2-NITROPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U3,3'-DICHLOROBENZIDINE 0.48 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 U3-NITROANILINE 1.2 U
1.2 UJ 1.1 UJ 0.99 UJ 0.95 UJ 0.95 UJ 1.2 UJ4,6-DINITRO-2-METHYLPHENOL 1.2 UJ
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U4-BROMOPHENYL-PHENYLETHER 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U4-CHLORO-3-METHYLPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U4-CHLOROANILINE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U4-CHLOROPHENYL-PHENYLETHER 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 U4-METHYLPHENOL 0.48 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 U4-NITROANILINE 1.2 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 U4-NITROPHENOL 1.2 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UACENAPHTHENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UACENAPHTHYLENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UANTHRACENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBENZO(A)ANTHRACENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBENZO(A)PYRENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBENZO(B)FLUORANTHENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBENZO(G,H,I)PERYLENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBENZO(K)FLUORANTHENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBIS(2-CHLOROETHOXY)METHANE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBIS(2-CHLOROETHYL)ETHER 0.48 U
0.18 U 0.18 U 0.15 U 0.15 U 0.15 U 0.18 UBIS(2-ETHYLHEXYL)PHTHALATE 0.19 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UBUTYLBENZYLPHTHALATE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UCARBAZOLE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UCHRYSENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDI-N-BUTYLPHTHALATE 0.48 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4196

4.00 - 4.50

208UX4197

11/08/1999

4.00 - 4.50

208UX4198

11/08/1999

4.00 - 4.50

208UX4199

11/08/1999

4.00 - 4.50

208UX4200

11/08/1999

4.00 - 4.50

208UX4201

11/08/1999

Sample ID 208UX4196 208UX4197 208UX4198 208UX4199 208UX4200 208UX4201

11/08/1999

4.00 - 4.50

208UX4202

208UX4202

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDI-N-OCTYLPHTHALATE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDIBENZ(A,H)ANTHRACENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDIBENZOFURAN 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDIETHYLPHTHALATE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UDIMETHYLPHTHALATE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UFLUORANTHENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UFLUORENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UHEXACHLOROBENZENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UHEXACHLOROBUTADIENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UHEXACHLOROCYCLOPENTADIENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UHEXACHLOROETHANE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UINDENO(1,2,3-CD)PYRENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UISOPHORONE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UN-NITROSO-DI-N-PROPYLAMINE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UN-NITROSODIPHENYLAMINE (1) 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UNAPHTHALENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UNITROBENZENE 0.48 U
1.2 U 1.1 U 0.99 U 0.95 U 0.95 U 1.2 UPENTACHLOROPHENOL 1.2 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UPHENANTHRENE 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UPHENOL 0.48 U
0.46 U 0.45 U 0.39 U 0.38 U 0.38 U 0.46 UPYRENE 0.48 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 U4,4'-DDD 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 U4,4'-DDE 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 U4,4'-DDT 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1016 0.024 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

4.00 - 4.50

208UX4196

4.00 - 4.50

208UX4197

11/08/1999

4.00 - 4.50

208UX4198

11/08/1999

4.00 - 4.50

208UX4199

11/08/1999

4.00 - 4.50

208UX4200

11/08/1999

4.00 - 4.50

208UX4201

11/08/1999

Sample ID 208UX4196 208UX4197 208UX4198 208UX4199 208UX4200 208UX4201

11/08/1999

4.00 - 4.50

208UX4202

208UX4202

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.047 U 0.046 U 0.04 U 0.038 U 0.038 U 0.047 UAROCLOR-1221 0.048 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1232 0.024 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1242 0.024 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1248 0.024 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1254 0.024 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UAROCLOR-1260 0.024 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UDIELDRIN 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UENDOSULFAN II 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UENDOSULFAN SULFATE 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN ALDEHYDE 0.005 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN KETONE 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0005 UJHEPTACHLOR 0.0005 UJ
0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0005 UHEPTACHLOR EPOXIDE 0.0005 U
0.024 U 0.023 U 0.02 U 0.019 U 0.019 U 0.024 UMETHOXYCHLOR 0.024 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.14 U 0.14 U 0.12 U 0.11 U 0.11 U 0.14 UTOXAPHENE 0.14 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 UJ 9 UJ 43 J 8 UJ 8 UJ 9 UJDIESEL RANGE ORGANICS 10 UJ
87 Y 41 Y 270 Y 21 Y 17 Y 26 YMOTOR OIL RANGE ORGANICS 27 Y

Gasoline Range (purgeables)
0.6 U 0.7 U 0.6 U 0.6 U 0.6 U 0.7 UJGASOLINE RANGE ORGANICS 0.7 UJ
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

7.00 - 7.50

208UX4203

7.00 - 7.50

208UX4204

11/08/1999

7.00 - 7.50

208UX4205

11/08/1999

4.00 - 4.50

208UX4206

11/08/1999

4.00 - 4.50

208UX4207

11/08/1999

4.00 - 4.50

208UX4208

11/08/1999

Sample ID 208UX4203 208UX4204 208UX4205 208UX4206 208UX4207 208UX4208

11/08/1999

7.00 - 7.50

208UX4209

208UX4209

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 8.8 J 10 U 6.7 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
9,190 9,240 11,900 8,060 8,720 7,060CALCIUM 8,930
144 107 116 80.1 114 78.5CHROMIUM 69.2
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
58.9 30 62 24.2 35.2 13.8 UCOPPER 17.8

45,500 33,200 41,700 32,200 37,000 28,700IRON 22,100
19.6 18.7 J 23.7 11.7 28.4 10 ULEAD 13.4 J
1,110 693 539 402 524 203MANGANESE 266
80.8 38 59.9 33.7 37.2 19.4NICKEL 20.7

15,700 18,300 15,500 18,500 15,900 17,500POTASSIUM 18,200
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
23.7 18.4 8.8 J 11.8 10.3 6.7 JTIN 6.4 J
4,520 3,690 4,280 3,580 3,840 4,320TITANIUM 3,080
160 102 143 112 116 96VANADIUM 63.1
158 88.3 101 72.6 616 48.5ZINC 60

Volatile Organic Compounds (mg/kg)
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,1,1-TRICHLOROETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,1,2-TRICHLOROETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,1-DICHLOROETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,1-DICHLOROETHENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,2-DICHLOROETHANE 0.01 U

37 0.056 0.011 J 0.012 U 0.011 U 0.171,2-DICHLOROETHENE (TOTAL) 0.002 J
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U1,2-DICHLOROPROPANE 0.01 U
2.3 U 0.011 U 0.012 UJ 0.012 U 0.011 UJ 0.011 U2-BUTANONE 0.01 UJ
2.3 U 0.011 U 0.012 UJ 0.012 U 0.011 UJ 0.011 U2-HEXANONE 0.01 UJ
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 U4-METHYL-2-PENTANONE 0.01 U
2.3 UJ 0.011 UJ 0.018 UJ 0.012 UJ 0.046 UJ 0.012 UJACETONE 0.016 UJ
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UBENZENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UBROMODICHLOROMETHANE 0.01 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

7.00 - 7.50

208UX4203

7.00 - 7.50

208UX4204

11/08/1999

7.00 - 7.50

208UX4205

11/08/1999

4.00 - 4.50

208UX4206

11/08/1999

4.00 - 4.50

208UX4207

11/08/1999

4.00 - 4.50

208UX4208

11/08/1999

Sample ID 208UX4203 208UX4204 208UX4205 208UX4206 208UX4207 208UX4208

11/08/1999

7.00 - 7.50

208UX4209

208UX4209

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UBROMOFORM 0.01 U
2.3 U 0.011 UJ 0.012 UJ 0.012 UJ 0.011 UJ 0.011 UJBROMOMETHANE 0.01 UJ
2.3 U 0.011 U 0.012 U 0.012 U 0.006 J 0.011 UCARBON DISULFIDE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCARBON TETRACHLORIDE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCHLOROBENZENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCHLOROETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCHLOROFORM 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCHLOROMETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UDIBROMOCHLOROMETHANE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UETHYLBENZENE 0.01 U
2.3 U 0.011 UJ 0.012 UJ 0.012 UJ 0.011 U 0.011 UJMETHYLENE CHLORIDE 0.01 UJ
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 USTYRENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UTETRACHLOROETHENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UTOLUENE 0.01 U
2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.01 U
2.3 U 0.003 J 0.012 U 0.012 U 0.011 U 0.002 JTRICHLOROETHENE 0.01 U
7.7 0.001 J 0.012 U 0.012 U 0.011 U 0.042VINYL CHLORIDE 0.01 U

2.3 U 0.011 U 0.012 U 0.012 U 0.011 U 0.011 UXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U1,2,4-TRICHLOROBENZENE 0.42 U
0.24 U 0.21 U 0.2 U 0.2 U 0.22 U 0.21 U1,2-DICHLOROBENZENE 0.21 U
0.24 U 0.21 U 0.2 U 0.2 U 0.22 U 0.21 U1,3-DICHLOROBENZENE 0.21 U
0.088 J 0.024 J 0.022 J 0.2 U 0.22 U 0.21 U1,4-DICHLOROBENZENE 0.21 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.42 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,4,6-TRICHLOROPHENOL 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,4-DICHLOROPHENOL 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,4-DIMETHYLPHENOL 0.42 U
1.2 UJ 1.1 UJ 0.99 UJ 1 UJ 1.1 UJ 1.1 UJ2,4-DINITROPHENOL 1 UJ
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,4-DINITROTOLUENE 0.42 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

7.00 - 7.50

208UX4203

7.00 - 7.50

208UX4204

11/08/1999

7.00 - 7.50

208UX4205

11/08/1999

4.00 - 4.50

208UX4206

11/08/1999

4.00 - 4.50

208UX4207

11/08/1999

4.00 - 4.50

208UX4208

11/08/1999

Sample ID 208UX4203 208UX4204 208UX4205 208UX4206 208UX4207 208UX4208

11/08/1999

7.00 - 7.50

208UX4209

208UX4209

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2,6-DINITROTOLUENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2-CHLORONAPHTHALENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2-CHLOROPHENOL 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2-METHYLNAPHTHALENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2-METHYLPHENOL 0.42 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 U2-NITROANILINE 1 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U2-NITROPHENOL 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U3,3'-DICHLOROBENZIDINE 0.42 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 U3-NITROANILINE 1 U
1.2 UJ 1.1 UJ 0.99 UJ 1 UJ 1.1 UJ 1.1 UJ4,6-DINITRO-2-METHYLPHENOL 1 UJ
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U4-CHLOROANILINE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 U4-METHYLPHENOL 0.42 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 U4-NITROANILINE 1 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 U4-NITROPHENOL 1 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UACENAPHTHENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UACENAPHTHYLENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UANTHRACENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBENZO(A)ANTHRACENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBENZO(A)PYRENE 0.42 U
0.48 U 0.42 U 0.029 J 0.4 U 0.43 U 0.42 UBENZO(B)FLUORANTHENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBENZO(G,H,I)PERYLENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBENZO(K)FLUORANTHENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.42 U
0.19 U 0.17 U 0.15 UJ 0.16 U 0.17 U 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UBUTYLBENZYLPHTHALATE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UCARBAZOLE 0.42 U
0.48 U 0.42 U 0.018 J 0.4 U 0.43 U 0.42 UCHRYSENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDI-N-BUTYLPHTHALATE 0.42 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

7.00 - 7.50

208UX4203

7.00 - 7.50

208UX4204

11/08/1999

7.00 - 7.50

208UX4205

11/08/1999

4.00 - 4.50

208UX4206

11/08/1999

4.00 - 4.50

208UX4207

11/08/1999

4.00 - 4.50

208UX4208

11/08/1999

Sample ID 208UX4203 208UX4204 208UX4205 208UX4206 208UX4207 208UX4208

11/08/1999

7.00 - 7.50

208UX4209

208UX4209

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDI-N-OCTYLPHTHALATE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDIBENZ(A,H)ANTHRACENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDIBENZOFURAN 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDIETHYLPHTHALATE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UDIMETHYLPHTHALATE 0.42 U
0.48 U 0.42 U 0.019 J 0.4 U 0.43 U 0.42 UFLUORANTHENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UFLUORENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UHEXACHLOROBENZENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UHEXACHLOROBUTADIENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UHEXACHLOROCYCLOPENTADIENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UHEXACHLOROETHANE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UINDENO(1,2,3-CD)PYRENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UISOPHORONE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UNAPHTHALENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UNITROBENZENE 0.42 U
1.2 U 1.1 U 0.99 U 1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UPHENANTHRENE 0.42 U
0.48 U 0.42 U 0.39 U 0.4 U 0.43 U 0.42 UPHENOL 0.42 U
0.48 U 0.42 U 0.021 J 0.4 U 0.43 U 0.42 UPYRENE 0.42 U

0 U 0 U 0.087 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.005 U 0.004 U 0.003 J 0.002 J 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1016 0.021 U
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Sample Depth

11/08/1999

Sample Location ID

Sample Date

7.00 - 7.50

208UX4203

7.00 - 7.50

208UX4204

11/08/1999

7.00 - 7.50

208UX4205

11/08/1999

4.00 - 4.50

208UX4206

11/08/1999

4.00 - 4.50

208UX4207

11/08/1999

4.00 - 4.50

208UX4208

11/08/1999

Sample ID 208UX4203 208UX4204 208UX4205 208UX4206 208UX4207 208UX4208

11/08/1999

7.00 - 7.50

208UX4209

208UX4209

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.049 U 0.043 U 0.04 U 0.04 U 0.044 U 0.043 UAROCLOR-1221 0.042 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1232 0.021 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1242 0.021 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1248 0.021 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1254 0.021 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UAROCLOR-1260 0.021 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.005 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0005 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.024 U 0.021 U 0.02 U 0.02 U 0.022 U 0.021 UMETHOXYCHLOR 0.021 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0.003 0.002 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.15 U 0.13 U 0.12 U 0.12 U 0.13 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

10 UJ 13 J 28 J 8 UJ 9 UJ 8 UJDIESEL RANGE ORGANICS 8 UJ
51 Y 48 Y 220 Y 82 Y 39 Y 29 YMOTOR OIL RANGE ORGANICS 16 Y

Gasoline Range (purgeables)
0.7 U 0.6 UJ 0.6 U 0.6 U 0.6 U 0.6 UJGASOLINE RANGE ORGANICS 0.6 UJ
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 0.3 U 0.3 U 0.3 U 0.3 U 0.28 JANTIMONY 0.3 U
NA 10 J 5.3 J 10 J 4.1 J 11 JARSENIC 16 J
NA 580 J 150 J 190 J 230 J 180 JBARIUM 400 J
NA 0.58 0.31 0.5 0.69 0.46BERYLLIUM 0.74

10 U 1.2 0.77 1.1 1.8 1CADMIUM 1.4
9,800 NA NA NA NA NACALCIUM NA
132 36 J 17 J 33 J 57 J 21 JCHROMIUM 26 J
10 U 37 J 6.8 J 13 J 13 J 7.8 JCOBALT 16 J

62.6 J 42 J 16 J 37 J 68 J 22 JCOPPER 63 J
43,400 NA NA NA NA NAIRON NA
19.8 32 13 460 8.2 15LEAD 26
568 NA NA NA NA NAMANGANESE NA
NA 0.047 0.035 0.032 0.044 0.043MERCURY 0.026 J
NA 0.32 UJ 0.09 UJ 0.037 UJ 1.2 U 0.44 UJMOLYBDENUM 1 J
68.5 57 J 17 J 33 J 57 J 23 JNICKEL 47 J

15,500 NA NA NA NA NAPOTASSIUM NA
NA 2.2 0.14 UJ 0.41 UJ 0.3 U 0.28 USELENIUM 0.17 UJ

10 U 0.3 U 0.3 U 0.3 U 0.3 U 0.059 JSILVER 0.091 J
NA 0.3 U 0.081 J 0.3 U 0.3 U 0.28 UTHALLIUM 0.3 U
15.2 NA NA NA NA NATIN NA
4,310 NA NA NA NA NATITANIUM NA
152 68 J 30 J 56 J 89 J 33 JVANADIUM 47 J

101 J 54 J 30 J 70 J 97 J 240 JZINC 130 J

Volatile Organic Compounds (mg/kg)
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,1,1-TRICHLOROETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,1,2,2-TETRACHLOROETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,1,2-TRICHLOROETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,1-DICHLOROETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,1-DICHLOROETHENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,2-DICHLOROETHANE 0.009 U
770 NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 U1,2-DICHLOROPROPANE 0.009 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 U2-BUTANONE 0.018 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 U2-HEXANONE 0.018 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 U4-METHYL-2-PENTANONE 0.018 U
4 UJ 0.021 U 0.024 UJ 0.019 UJ 0.02 UJ 0.021 UJACETONE 0.036 UJ
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UBENZENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UBROMODICHLOROMETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UBROMOFORM 0.009 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 UBROMOMETHANE 0.018 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCARBON DISULFIDE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCARBON TETRACHLORIDE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCHLOROBENZENE 0.009 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 UCHLOROETHANE 0.018 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCHLOROFORM 0.009 U
4 U 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 UCHLOROMETHANE 0.018 U
NA 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCIS-1,2-DICHLOROETHENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UCIS-1,3-DICHLOROPROPENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UDIBROMOCHLOROMETHANE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UETHYLBENZENE 0.009 U
4 U 0.021 U 0.024 U 0.019 U 0.02 UJ 0.021 UMETHYLENE CHLORIDE 0.036 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 USTYRENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UTETRACHLOROETHENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UTOLUENE 0.001 J
NA 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UTRANS-1,2-DICHLOROETHENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UTRANS-1,3-DICHLOROPROPENE 0.009 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UTRICHLOROETHENE 0.009 U
51 0.01 U 0.012 U 0.0096 U 0.0099 U 0.011 UVINYL CHLORIDE 0.018 U
4 U 0.0052 U 0.006 U 0.0048 U 0.0049 U 0.0053 UXYLENE (TOTAL) 0.009 U

Semivolatile Organic Compounds (mg/kg)
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U1,2,4-TRICHLOROBENZENE 0.41 U
0.36 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U1,2-DICHLOROBENZENE 0.41 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.36 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U1,3-DICHLOROBENZENE 0.41 U
0.69 0.37 U 0.38 U 2 U 0.4 U 0.38 U1,4-DICHLOROBENZENE 0.41 U

0.73 U NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 0.37 U 0.38 U 2 U 0.4 U 0.38 U2,2'-OXYBIS(2-CHLOROPROPANE) 0.41 U

1.8 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2,4,5-TRICHLOROPHENOL 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2,4,6-TRICHLOROPHENOL 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2,4-DICHLOROPHENOL 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2,4-DIMETHYLPHENOL 0.41 U
1.8 UJ 0.74 U 0.76 U 4 U 0.8 U 0.76 U2,4-DINITROPHENOL 0.81 U
0.73 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.73 U 0.37 U 0.38 U NA 0.4 U 0.38 U2,6-DINITROTOLUENE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2-CHLORONAPHTHALENE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2-CHLOROPHENOL 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 U2-METHYLNAPHTHALENE 0.081 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U2-METHYLPHENOL 0.41 U
1.8 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U2-NITROANILINE 0.81 U
0.73 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U2-NITROPHENOL 0.81 U
0.73 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U3,3'-DICHLOROBENZIDINE 0.81 U
1.8 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U3-NITROANILINE 0.81 U
1.8 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U4,6-DINITRO-2-METHYLPHENOL 0.81 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U4-BROMOPHENYL-PHENYLETHER 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U4-CHLORO-3-METHYLPHENOL 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U4-CHLOROANILINE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 U4-CHLOROPHENYL-PHENYLETHER 0.41 U
0.098 J 0.37 U 0.38 U 2 U 0.4 U 0.38 U4-METHYLPHENOL 0.41 U
1.8 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U4-NITROANILINE 0.81 U
1.8 U 0.74 U 0.76 U 4 U 0.8 U 0.76 U4-NITROPHENOL 0.81 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UACENAPHTHENE 0.081 U
0.73 U NA NA NA NA NAACENAPHTHYLENE NA
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UANTHRACENE 0.081 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UBENZO(A)ANTHRACENE 0.081 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UBENZO(A)PYRENE 0.081 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.73 U 0.074 UJ 0.076 UJ 0.4 U 0.08 UJ 0.076 UJBENZO(B)FLUORANTHENE 0.081 UJ
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UBENZO(G,H,I)PERYLENE 0.081 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UBENZO(K)FLUORANTHENE 0.081 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UBIS(2-CHLOROETHOXY)METHANE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UBIS(2-CHLOROETHYL)ETHER 0.41 U
0.29 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UBIS(2-ETHYLHEXYL)PHTHALATE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UBUTYLBENZYLPHTHALATE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UCARBAZOLE 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UCHRYSENE 0.081 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UDI-N-BUTYLPHTHALATE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UDI-N-OCTYLPHTHALATE 0.41 U
0.73 U 0.074 UJ 0.076 UJ 0.4 U 0.08 UJ 0.076 UJDIBENZ(A,H)ANTHRACENE 0.081 UJ
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UDIBENZOFURAN 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UDIETHYLPHTHALATE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UDIMETHYLPHTHALATE 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UFLUORANTHENE 0.081 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UFLUORENE 0.081 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UHEXACHLOROBENZENE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UHEXACHLOROBUTADIENE 0.41 U
0.73 U 0.74 UJ 0.76 UJ 4 U 0.8 UJ 0.76 UJHEXACHLOROCYCLOPENTADIENE 0.81 UJ
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UHEXACHLOROETHANE 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UINDENO(1,2,3-CD)PYRENE 0.081 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UISOPHORONE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UN-NITROSO-DI-N-PROPYLAMINE 0.41 U
0.73 U 0.37 U 0.38 U 2 U 0.4 U 0.38 UN-NITROSODIPHENYLAMINE (1) 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UNAPHTHALENE 0.081 U
0.73 U NA NA NA NA NANITROBENZENE NA
1.8 UJ 0.74 U 0.76 U 4 U 0.8 U 0.76 UPENTACHLOROPHENOL 0.81 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UPHENANTHRENE 0.081 U
0.38 J 0.37 U 0.38 U 2 U 0.4 U 0.38 UPHENOL 0.41 U
0.73 U 0.074 U 0.076 U 0.4 U 0.08 U 0.076 UPYRENE 0.081 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.007 U NA NA NA NA NA4,4'-DDD NA
0.007 U NA NA NA NA NA4,4'-DDE NA
0.007 UJ NA NA NA NA NA4,4'-DDT NA
0.004 U NA NA NA NA NAALDRIN NA
0.004 UJ NA NA NA NA NAALPHA-BHC NA
0.004 U NA NA NA NA NAALPHA-CHLORDANE NA
0.037 U NA NA NA NA NAAROCLOR-1016 NA
0.073 U NA NA NA NA NAAROCLOR-1221 NA
0.037 U NA NA NA NA NAAROCLOR-1232 NA
0.037 U NA NA NA NA NAAROCLOR-1242 NA
0.037 U NA NA NA NA NAAROCLOR-1248 NA
0.037 U NA NA NA NA NAAROCLOR-1254 NA
0.037 U NA NA NA NA NAAROCLOR-1260 NA
0.004 U NA NA NA NA NABETA-BHC NA
0.004 UJ NA NA NA NA NADELTA-BHC NA
0.007 U NA NA NA NA NADIELDRIN NA
0.004 U NA NA NA NA NAENDOSULFAN I NA
0.007 U NA NA NA NA NAENDOSULFAN II NA
0.007 U NA NA NA NA NAENDOSULFAN SULFATE NA
0.007 U NA NA NA NA NAENDRIN NA
0.007 U NA NA NA NA NAENDRIN ALDEHYDE NA
0.007 U NA NA NA NA NAENDRIN KETONE NA
0.004 U NA NA NA NA NAGAMMA-BHC (LINDANE) NA
0.004 U NA NA NA NA NAGAMMA-CHLORDANE NA
0.0007 U NA NA NA NA NAHEPTACHLOR NA
0.0007 U NA NA NA NA NAHEPTACHLOR EPOXIDE NA
0.037 U NA NA NA NA NAMETHOXYCHLOR NA

NA 0.000097 U 0.000097 U 0.00011 UJ 0.00011 UJ 0.00011 UPCB-101 0.00011 U
NA 0.00014 U 0.00014 U 0.00015 UJ 0.00016 UJ 0.00015 UPCB-105 0.00015 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA 0.00014 U 0.00014 U 0.00015 UJ 0.00016 UJ 0.00015 UPCB-118 0.00015 U
NA 0.00038 U 0.00038 U 0.0004 UJ 0.00041 UJ 0.0004 UPCB-126 0.00041 U
NA 0.00016 U 0.00016 U 0.00016 UJ 0.00017 UJ 0.00016 UPCB-128 0.00017 U
NA 0.0001 U 0.0001 U 0.00011 UJ 0.00011 UJ 0.00015 JPCB-138 0.00011 U
NA 0.0002 U 0.0002 U 0.00021 UJ 0.00022 UJ 0.00021 UPCB-153 0.00021 U
NA 0.000083 U 0.000083 U 0.000087 UJ 0.00009 UJ 0.000087 UPCB-156 0.000089 U
NA 0.00018 U 0.00018 U 0.00018 UJ 0.00019 UJ 0.00019 UPCB-170 0.00019 U
NA 0.000082 U 0.000082 U 0.000085 UJ 0.000089 UJ 0.000086 UPCB-180 0.000088 U
NA 0.000084 U 0.000084 U 0.000088 UJ 0.000092 UJ 0.000088 UPCB-183 0.00009 U
NA 0.00029 U 0.0003 U 0.00031 UJ 0.00032 UJ 0.00031 UPCB-187 0.00031 U
NA 0.0002 U 0.0002 U 0.00021 UJ 0.00022 UJ 0.00021 UPCB-195 0.00021 U
NA 0.00011 U 0.00011 U 0.00011 UJ 0.00011 UJ 0.00011 UPCB-206 0.00011 U
NA 0.00013 U 0.00013 U 0.00014 UJ 0.00015 UJ 0.00014 UPCB-209 0.00014 U
NA 0.00009 U 0.0005 U 0.000093 UJ 0.000097 UJ 0.000094 UPCB-28 0.000096 U
NA 0.00011 U 0.00011 U 0.00011 UJ 0.00012 UJ 0.00012 UPCB-44 0.00012 U
NA 0.00031 U 0.00031 U 0.00032 UJ 0.00033 UJ 0.00032 UPCB-49 0.00033 U
NA 0.000095 U 0.000095 U 0.000099 UJ 0.00011 UJ 0.0001 UPCB-52 0.00011 U
NA 0.000076 U 0.000076 U 0.000079 UJ 0.000082 UJ 0.000079 UPCB-66 0.000081 U
NA 0.00021 U 0.00021 U 0.00022 UJ 0.00023 UJ 0.00022 UPCB-8 0.00022 U
0 U NA NA NA NA NATOTAL BHC NA
0 U NA NA NA NA NATOTAL CHLORDANES NA
0 U NA NA NA NA NATOTAL DDTS NA
0 U NA NA NA NA NATOTAL ENDRINS NA
NA NA NA NA NA 0.00015TOTAL PCBS NA

0.22 U NA NA NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

25 2.3 HY 2.9 HY 150 HY 0.47 J 0.49 JDIESEL RANGE ORGANICS 1.2 J
45 J 32 H 20 H 640 H 2.3 J 2.4 JMOTOR OIL RANGE ORGANICS 4.7 J

Gasoline Range (purgeables)
10 0.23 UJ 0.27 UJ 0.23 UJ 0.19 UJ 0.28 UJGASOLINE RANGE ORGANICS 0.21 UJ
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

10.00 - 10.00

208UX4261

0.00 - 2.00

A031-1

11/06/2006

2.00 - 4.00

A031-1

11/06/2006

0.00 - 2.00

A031-2

11/06/2006

2.00 - 4.00

A031-2

11/06/2006

0.00 - 2.00

A054-1

11/06/2006

Sample ID 208UX4261 A031SS001 A031GP001 A031SS002 A031GP002 A054SS001

11/06/2006

2.00 - 4.00

A054-1

A054GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA 0.19 U 0.19 U 0.2 U 0.2 U 0.2 U1,3,5-TRINITROBENZENE 0.2 U
NA 0.093 U 0.093 U 0.097 U 0.11 U 0.097 U1,3-DINITROBENZENE 0.099 U
NA 0.17 U 0.17 U 0.17 U 0.18 U 0.17 U2,4,6-TRINITROTOLUENE 0.18 U
NA 0.23 U 0.23 U 0.24 U 0.25 U 0.24 U2,4-DINITROTOLUENE 0.25 U
NA NA NA 0.41 U NA NA2,6-DINITROTOLUENE NA
NA 0.093 U 0.093 U 0.097 U 0.11 U 0.097 U2-AMINO-4,6-DINITROTOLUENE 0.099 U
NA 0.38 U 0.38 U 0.4 U 0.41 U 0.4 U2-NITROTOLUENE 0.41 U
NA 0.29 U 0.28 U 0.3 U 0.31 U 0.3 U3-NITROTOLUENE 0.3 U
NA 0.19 U 0.19 U 0.2 U 0.2 U 0.2 U4-AMINO-2,6-DINITROTOLUENE 0.2 U
NA 0.37 U 0.37 U 0.39 U 0.4 U 0.39 U4-NITROTOLUENE 0.39 U
NA 0.16 U 0.16 U 0.16 U 0.17 U 0.16 UHMX 0.17 U
NA 0.17 U 0.17 U 0.17 U 0.18 U 0.17 UNITROBENZENE 0.18 U
NA 0.23 U 0.23 U 0.24 U 0.25 J 0.24 UNITROGLYCERINE 0.25 U
NA 0.024 U 0.024 U 0.024 U 0.024 U 0.024 UPERCHLORATE 0.024 U
NA 0.25 U 0.25 U 0.26 U 0.27 U 0.27 UPETN 0.27 U
NA 0.024 U 0.024 U 0.025 U 0.026 U 0.025 UPICRIC ACID 0.026 U
NA 0.29 U 0.28 U 0.3 U 0.31 U 0.3 URDX 0.3 U
NA 0.26 U 0.26 U 0.27 U 0.29 U 0.28 UTETRYL 0.28 U

Percent Moisture (%MST)
NA 8.4 9.5 13.3 15.7 11.7PERCENT MOISTURE 15.4
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

Metals (mg/kg)
0.27 U 0.33 U 28.6 5.3 J 15.3 NAANTIMONY NA
9.8 J 13 J NA NA NA NAARSENIC NA
210 J 91 J NA NA NA NABARIUM NA
0.45 0.71 NA NA NA NABERYLLIUM NA
1.9 1.8 10 U 10 U 10 U NACADMIUM NA
NA NA 9,750 11,600 9,880 NACALCIUM NA
45 J 77 J 422 142 132 NACHROMIUM NA
17 J 17 J 10 U 10 U 10 U NACOBALT NA
35 J 47 J 80.8 44.7 49.7 NACOPPER NA
NA NA 46,600 36,500 38,300 NAIRON NA
130 34 454 146 106 63LEAD 36.8
NA NA 764 535 608 NAMANGANESE NA

0.087 0.27 NA NA NA NAMERCURY NA
0.057 UJ 0.39 UJ NA NA NA NAMOLYBDENUM NA

45 J 75 J 50.8 50.3 52.2 NANICKEL NA
NA NA 17,300 18,900 18,700 NAPOTASSIUM NA
0.68 0.48 NA NA NA NASELENIUM NA

0.27 U 0.33 U 10 U 10 U 10 U NASILVER NA
0.27 U 0.33 U NA NA NA NATHALLIUM NA

NA NA 11.6 14.2 14.4 NATIN NA
NA NA 5,220 4,120 4,420 NATITANIUM NA
62 J 94 J 143 114 106 NAVANADIUM NA
260 J 80 J 1,850 437 444 NAZINC NA

Volatile Organic Compounds (mg/kg)
0.0078 U 0.0067 U NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NA1,1-DICHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NA1,1-DICHLOROETHENE NA
0.0078 U 0.0067 U NA NA NA NA1,2-DICHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NA1,2-DICHLOROPROPANE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

Volatile Organic Compounds (mg/kg)
0.016 U 0.013 U NA NA NA NA2-BUTANONE NA
0.016 U 0.013 U NA NA NA NA2-HEXANONE NA
0.016 U 0.013 U NA NA NA NA4-METHYL-2-PENTANONE NA
0.031 UJ 0.027 UJ NA NA NA NAACETONE NA
0.0078 U 0.0067 U NA NA NA NABENZENE NA
0.0078 U 0.0067 U NA NA NA NABROMODICHLOROMETHANE NA
0.0078 U 0.0067 U NA NA NA NABROMOFORM NA
0.016 U 0.013 U NA NA NA NABROMOMETHANE NA
0.0078 U 0.0067 U NA NA NA NACARBON DISULFIDE NA
0.0078 U 0.0067 U NA NA NA NACARBON TETRACHLORIDE NA
0.0078 U 0.0067 U NA NA NA NACHLOROBENZENE NA
0.016 U 0.013 U NA NA NA NACHLOROETHANE NA
0.0078 U 0.0067 U NA NA NA NACHLOROFORM NA
0.016 U 0.013 U NA NA NA NACHLOROMETHANE NA
0.0078 U 0.0067 U NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.0078 U 0.0067 U NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.0078 U 0.0067 U NA NA NA NADIBROMOCHLOROMETHANE NA
0.0078 U 0.0067 U NA NA NA NAETHYLBENZENE NA
0.031 UJ 0.027 UJ NA NA NA NAMETHYLENE CHLORIDE NA
0.0078 U 0.0067 U NA NA NA NASTYRENE NA
0.0078 U 0.0067 U NA NA NA NATETRACHLOROETHENE NA
0.00042 J 0.0067 U NA NA NA NATOLUENE NA
0.0078 U 0.0067 U NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.0078 U 0.0067 U NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.0078 U 0.0067 U NA NA NA NATRICHLOROETHENE NA
0.016 U 0.013 U NA NA NA NAVINYL CHLORIDE NA
0.0078 U 0.0067 U NA NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
1.8 U 0.44 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
1.8 U 0.44 U NA NA NA NA1,2-DICHLOROBENZENE NA
1.8 U 0.44 U NA NA NA NA1,3-DICHLOROBENZENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

Semivolatile Organic Compounds (mg/kg)
1.8 U 0.44 U NA NA NA NA1,4-DICHLOROBENZENE NA
1.8 U 0.44 U NA NA NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
1.8 U 0.44 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
1.8 U 0.44 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
1.8 U 0.44 U NA NA NA NA2,4-DICHLOROPHENOL NA
1.8 U 0.44 U NA NA NA NA2,4-DIMETHYLPHENOL NA
3.5 U 0.88 U NA NA NA NA2,4-DINITROPHENOL NA
1.8 U 0.44 U NA NA NA NA2-CHLORONAPHTHALENE NA
1.8 U 0.44 U NA NA NA NA2-CHLOROPHENOL NA
0.35 U 0.088 U NA NA NA NA2-METHYLNAPHTHALENE NA
1.8 U 0.44 U NA NA NA NA2-METHYLPHENOL NA
3.5 U 0.88 U NA NA NA NA2-NITROANILINE NA
3.5 U 0.88 U NA NA NA NA2-NITROPHENOL NA
3.5 U 0.88 U NA NA NA NA3,3'-DICHLOROBENZIDINE NA
3.5 U 0.88 U NA NA NA NA3-NITROANILINE NA
3.5 U 0.88 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
1.8 U 0.44 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
1.8 U 0.44 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
1.8 U 0.44 U NA NA NA NA4-CHLOROANILINE NA
1.8 U 0.44 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
1.8 U 0.44 U NA NA NA NA4-METHYLPHENOL NA
3.5 U 0.88 U NA NA NA NA4-NITROANILINE NA
3.5 U 0.88 U NA NA NA NA4-NITROPHENOL NA
0.35 U 0.088 U NA NA NA NAACENAPHTHENE NA
0.35 U 0.088 U NA NA NA NAANTHRACENE NA
0.35 U 0.088 U NA NA NA NABENZO(A)ANTHRACENE NA
0.35 U 0.014 J NA NA NA NABENZO(A)PYRENE NA
0.35 U 0.088 UJ NA NA NA NABENZO(B)FLUORANTHENE NA
0.35 U 0.088 U NA NA NA NABENZO(G,H,I)PERYLENE NA
0.35 U 0.088 U NA NA NA NABENZO(K)FLUORANTHENE NA
1.8 U 0.44 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
1.8 U 0.44 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

Semivolatile Organic Compounds (mg/kg)
1.8 U 0.44 UJ NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
1.8 U 0.44 U NA NA NA NABUTYLBENZYLPHTHALATE NA
1.8 U 0.44 U NA NA NA NACARBAZOLE NA
0.35 U 0.088 U NA NA NA NACHRYSENE NA
1.8 U 0.44 U NA NA NA NADI-N-BUTYLPHTHALATE NA
1.8 U 0.44 U NA NA NA NADI-N-OCTYLPHTHALATE NA
0.35 U 0.088 UJ NA NA NA NADIBENZ(A,H)ANTHRACENE NA
1.8 U 0.44 U NA NA NA NADIBENZOFURAN NA
1.8 U 0.44 U NA NA NA NADIETHYLPHTHALATE NA
1.8 U 0.44 U NA NA NA NADIMETHYLPHTHALATE NA
0.35 U 0.088 U NA NA NA NAFLUORANTHENE NA
0.35 U 0.088 U NA NA NA NAFLUORENE NA
1.8 U 0.44 U NA NA NA NAHEXACHLOROBENZENE NA
1.8 U 0.44 U NA NA NA NAHEXACHLOROBUTADIENE NA
3.5 U 0.88 UJ NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
1.8 U 0.44 U NA NA NA NAHEXACHLOROETHANE NA
0.35 U 0.088 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
1.8 U 0.44 U NA NA NA NAISOPHORONE NA
1.8 U 0.44 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
1.8 U 0.44 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.35 U 0.088 U NA NA NA NANAPHTHALENE NA
3.5 U 0.88 U NA NA NA NAPENTACHLOROPHENOL NA
0.35 U 0.088 U NA NA NA NAPHENANTHRENE NA
1.8 U 0.44 U NA NA NA NAPHENOL NA

0.068 J 0.088 U NA NA NA NAPYRENE NA
0.068 0.014 NA NA NA NATOTAL HMW PAHS NA
0 U 0 U NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0066 J 0.00011 U NA NA NA NAPCB-101 NA

0.0005 UJ 0.00016 U NA NA NA NAPCB-105 NA
0.0014 J 0.00016 U NA NA NA NAPCB-118 NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

PCBs/Pesticides (mg/kg)
0.00039 UJ 0.00042 U NA NA NA NAPCB-126 NA

0.0039 J 0.00017 U NA NA NA NAPCB-128 NA
0.025 J 0.00034 J NA NA NA NAPCB-138 NA
0.028 J 0.00022 U NA NA NA NAPCB-153 NA

0.0016 UJ 0.000092 U NA NA NA NAPCB-156 NA
0.016 J 0.00019 U NA NA NA NAPCB-170 NA
0.025 J 0.00023 J NA NA NA NAPCB-180 NA
0.0066 J 0.000093 U NA NA NA NAPCB-183 NA
0.012 J 0.00032 U NA NA NA NAPCB-187 NA
0.0026 J 0.00022 U NA NA NA NAPCB-195 NA
0.0012 J 0.00012 U NA NA NA NAPCB-206 NA
0.0005 J 0.00015 U NA NA NA NAPCB-209 NA

0.0005 UJ 0.000099 U NA NA NA NAPCB-28 NA
0.00011 UJ 0.00012 U NA NA NA NAPCB-44 NA
0.00031 UJ 0.00034 U NA NA NA NAPCB-49 NA
0.000097 UJ 0.00011 U NA NA NA NAPCB-52 NA
0.000077 UJ 0.000083 U NA NA NA NAPCB-66 NA
0.00021 UJ 0.00023 U NA NA NA NAPCB-8 NA

0.12 0.00057 NA NA NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

19 HY 14 HY NA NA NA NADIESEL RANGE ORGANICS NA
150 H 100 H NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.33 UJ 0.29 UJ NA NA NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
0.19 U 0.21 U NA NA NA NA1,3,5-TRINITROBENZENE NA
0.095 U 0.11 U NA NA NA NA1,3-DINITROBENZENE NA
0.17 U 0.18 U NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.24 U 0.25 U NA NA NA NA2,4-DINITROTOLUENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A054-2

2.00 - 4.00

A054-2

05/19/1998

0.00 - 0.50

A076GB001

05/19/1998

0.00 - 0.50

A076GB002

05/19/1998

0.00 - 0.50

A076GB003

08/06/2003

2.00 - 2.50

A076GB004

11/06/2006

Sample ID A054SS002 A054GP002 136A076SS008 136A076SS009 136A076SS010 A076GP005

08/06/2003

4.00 - 4.50

A076GB004

A076GP006

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c

Explosives (mg/kg)
0.4 U 0.43 U NA NA NA NA2,6-DINITROTOLUENE NA

0.095 U 0.11 U NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.39 U 0.42 U NA NA NA NA2-NITROTOLUENE NA
0.29 U 0.31 U NA NA NA NA3-NITROTOLUENE NA
0.19 U 0.21 U NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.38 U 0.41 U NA NA NA NA4-NITROTOLUENE NA
0.16 U 0.17 U NA NA NA NAHMX NA
0.17 U 0.18 U NA NA NA NANITROBENZENE NA
0.24 U 0.25 U NA NA NA NANITROGLYCERINE NA
0.024 U 0.024 U NA NA NA NAPERCHLORATE NA
0.26 U 0.28 U NA NA NA NAPETN NA
0.025 U 0.027 U NA NA NA NAPICRIC ACID NA
0.29 U 0.31 U NA NA NA NARDX NA
0.27 U 0.29 U NA NA NA NATETRYL NA

Percent Moisture (%MST)
7.5 19.7 NA NA NA 10.3PERCENT MOISTURE 16
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA NAALUMINUM 12,100
NA NA NA NA NA NAANTIMONY 2.2
NA NA NA NA NA NAARSENIC 17.9 J
NA NA NA NA NA NABARIUM 151
NA NA NA NA NA NABERYLLIUM 0.32 J
NA NA 0.205 0.167 J NA NACADMIUM 0.26 UJ
NA NA NA NA NA NACALCIUM 4,290
NA NA NA NA NA NACHROMIUM 101
NA NA NA NA NA NACOBALT 13.1
NA NA NA NA NA NACOPPER 42.2 J
NA NA NA NA NA NAIRON 34,100
10.7 26.8 24.2 10.5 J 32.3 24.3LEAD 20.7 J
NA NA NA NA NA NAMAGNESIUM 6,610
NA NA NA NA NA NAMANGANESE 392
NA NA NA NA NA NAMERCURY 0.079 UJ
NA NA NA NA NA NAMOLYBDENUM 0.51 UJ
NA NA NA NA NA NANICKEL 37.8
NA NA NA NA NA NAPOTASSIUM 1,990
NA NA NA NA NA NASELENIUM 0.58 U
NA NA NA NA NA NASILVER 0.17 U
NA NA NA NA NA NASODIUM 431 J
NA NA NA NA NA NATHALLIUM 0.34 U
NA NA NA NA NA NAVANADIUM 46.4
NA NA NA NA NA NAZINC 187

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,1,1-TRICHLOROETHANE 0.012 U
NA NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE 0.012 U
NA NA NA NA NA NA1,1,2-TRICHLOROETHANE 0.012 U
NA NA NA NA NA NA1,1-DICHLOROETHANE 0.012 U
NA NA NA NA NA NA1,1-DICHLOROETHENE 0.012 U
NA NA NA NA NA NA1,2-DICHLOROETHANE 0.012 U
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 0.012 U
NA NA NA NA NA NA1,2-DICHLOROPROPANE 0.012 U
NA NA NA NA NA NA2-BUTANONE 0.012 UJ
NA NA NA NA NA NA2-HEXANONE 0.012 U
NA NA NA NA NA NA4-METHYL-2-PENTANONE 0.012 U
NA NA NA NA NA NAACETONE 0.012 UJ
NA NA NA NA NA NABENZENE 0.012 U
NA NA NA NA NA NABROMODICHLOROMETHANE 0.012 U
NA NA NA NA NA NABROMOFORM 0.012 U
NA NA NA NA NA NABROMOMETHANE 0.012 UJ
NA NA NA NA NA NACARBON DISULFIDE 0.012 U
NA NA NA NA NA NACARBON TETRACHLORIDE 0.012 U
NA NA NA NA NA NACHLOROBENZENE 0.012 U
NA NA NA NA NA NACHLOROETHANE 0.012 U
NA NA NA NA NA NACHLOROFORM 0.012 U
NA NA NA NA NA NACHLOROMETHANE 0.012 U
NA NA NA NA NA NACIS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA NA NA NADIBROMOCHLOROMETHANE 0.012 U
NA NA NA NA NA NAETHYLBENZENE 0.012 U
NA NA NA NA NA NAMETHYLENE CHLORIDE 0.012 UJ
NA NA NA NA NA NASTYRENE 0.012 U
NA NA NA NA NA NATETRACHLOROETHENE 0.012 U
NA NA NA NA NA NATOLUENE 0.012 U
NA NA NA NA NA NATRANS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA NA NA NATRICHLOROETHENE 0.012 U
NA NA NA NA NA NAVINYL CHLORIDE 0.012 U
NA NA NA NA NA NAXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.4 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.19 U
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.19 U
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.19 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
NA NA NA NA NA NA2,4,5-TRICHLOROPHENOL 1 U
NA NA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.4 U
NA NA NA NA NA NA2,4-DICHLOROPHENOL 0.4 U
NA NA NA NA NA NA2,4-DIMETHYLPHENOL 0.4 U
NA NA NA NA NA NA2,4-DINITROPHENOL 1 UJ
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.4 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.4 U
NA NA NA NA NA NA2-CHLORONAPHTHALENE 0.4 U
NA NA NA NA NA NA2-CHLOROPHENOL 0.4 U
NA NA NA NA NA NA2-METHYLNAPHTHALENE 0.4 U
NA NA NA NA NA NA2-METHYLPHENOL 0.4 U
NA NA NA NA NA NA2-NITROANILINE 1 U
NA NA NA NA NA NA2-NITROPHENOL 0.4 U
NA NA NA NA NA NA3,3'-DICHLOROBENZIDINE 0.4 U
NA NA NA NA NA NA3-NITROANILINE 1 U
NA NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 1 UJ
NA NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.4 U
NA NA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.4 U
NA NA NA NA NA NA4-CHLOROANILINE 0.4 U
NA NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.4 U
NA NA NA NA NA NA4-METHYLPHENOL 0.4 U
NA NA NA NA NA NA4-NITROANILINE 1 U
NA NA NA NA NA NA4-NITROPHENOL 1 UJ
NA NA NA NA NA NAACENAPHTHENE 0.4 U
NA NA NA NA NA NAACENAPHTHYLENE 0.4 U
NA NA NA NA NA NAANTHRACENE 0.4 U
NA NA NA NA NA NABENZO(A)ANTHRACENE 0.4 U
NA NA NA NA NA NABENZO(A)PYRENE 0.4 U
NA NA NA NA NA NABENZO(B)FLUORANTHENE 0.4 U
NA NA NA NA NA NABENZO(G,H,I)PERYLENE 0.4 U
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NABENZO(K)FLUORANTHENE 0.4 U
NA NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.4 U
NA NA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.4 U
NA NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
NA NA NA NA NA NABUTYLBENZYLPHTHALATE 0.4 U
NA NA NA NA NA NACARBAZOLE 0.4 U
NA NA NA NA NA NACHRYSENE 0.4 U
NA NA NA NA NA NADI-N-BUTYLPHTHALATE 0.4 UJ
NA NA NA NA NA NADI-N-OCTYLPHTHALATE 0.4 UJ
NA NA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.4 U
NA NA NA NA NA NADIBENZOFURAN 0.4 U
NA NA NA NA NA NADIETHYLPHTHALATE 0.4 U
NA NA NA NA NA NADIMETHYLPHTHALATE 0.4 U
NA NA NA NA NA NAFLUORANTHENE 0.4 U
NA NA NA NA NA NAFLUORENE 0.4 U
NA NA NA NA NA NAHEXACHLOROBENZENE 0.4 U
NA NA NA NA NA NAHEXACHLOROBUTADIENE 0.4 U
NA NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 0.4 UJ
NA NA NA NA NA NAHEXACHLOROETHANE 0.4 U
NA NA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.4 U
NA NA NA NA NA NAISOPHORONE 0.4 U
NA NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.4 U
NA NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.4 U
NA NA NA NA NA NANAPHTHALENE 0.4 U
NA NA NA NA NA NANITROBENZENE 0.4 U
NA NA NA NA NA NAPENTACHLOROPHENOL 1 U
NA NA NA NA NA NAPHENANTHRENE 0.4 U
NA NA NA NA NA NAPHENOL 0.4 U
NA NA NA NA NA NAPYRENE 0.4 U
NA NA NA NA NA NATOTAL HMW PAHS 0 U
NA NA NA NA NA NATOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDD 0.004 U
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDE 0.004 U
NA NA NA NA NA NA4,4'-DDT 0.004 U
NA NA NA NA NA NAALDRIN 0.0021 U
NA NA NA NA NA NAALPHA-BHC 0.0021 UJ
NA NA NA NA NA NAALPHA-CHLORDANE 0.0021 U
NA NA NA NA NA NAAROCLOR-1016 0.019 U
NA NA NA NA NA NAAROCLOR-1221 0.061 U
NA NA NA NA NA NAAROCLOR-1232 0.019 U
NA NA NA NA NA NAAROCLOR-1242 0.019 U
NA NA NA NA NA NAAROCLOR-1248 0.019 U
NA NA NA NA NA NAAROCLOR-1254 0.019 U
NA NA NA NA NA NAAROCLOR-1260 0.019 U
NA NA NA NA NA NABETA-BHC 0.0021 U
NA NA NA NA NA NADELTA-BHC 0.0021 UJ
NA NA NA NA NA NADIELDRIN 0.004 U
NA NA NA NA NA NAENDOSULFAN I 0.0021 U
NA NA NA NA NA NAENDOSULFAN II 0.004 U
NA NA NA NA NA NAENDOSULFAN SULFATE 0.004 U
NA NA NA NA NA NAENDRIN 0.004 U
NA NA NA NA NA NAENDRIN ALDEHYDE 0.004 U
NA NA NA NA NA NAENDRIN KETONE 0.004 U
NA NA NA NA NA NAGAMMA-BHC (LINDANE) 0.0021 UJ
NA NA NA NA NA NAGAMMA-CHLORDANE 0.0021 U
NA NA NA NA NA NAHEPTACHLOR 0.00036 U
NA NA NA NA NA NAHEPTACHLOR EPOXIDE 0.00036 U
NA NA NA NA NA NAMETHOXYCHLOR 0.021 U
NA NA NA NA NA NATOTAL BHC 0 U
NA NA NA NA NA NATOTAL CHLORDANES 0 U
NA NA NA NA NA NATOTAL DDTS 0 U
NA NA NA NA NA NATOTAL ENDRINS 0 U
NA NA NA NA NA NATOXAPHENE 0.1 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA NA NA NADIESEL RANGE ORGANICS 12 U
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Sample Depth

08/06/2003

Sample Location ID

Sample Date

0.50 - 1.00

A076GB005

2.00 - 2.50

A076GB005

08/06/2003

2.00 - 2.50

A076GB006

08/06/2003

4.00 - 4.50

A076GB006

08/06/2003

0.50 - 1.00

A076GB007

08/06/2003

2.00 - 2.50

A076GB007

08/06/2003

Sample ID A076GP007 A076GP008 A076GP009 A076GP010 A076GP011 A076GP012

09/19/1997

1.50 - 2.00

A076HA001

136A076HS001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA NA NA NAMOTOR OIL RANGE ORGANICS 12 U
Gasoline Range (purgeables)

NA NA NA NA NA NAGASOLINE RANGE ORGANICS 0.61 U

Percent Moisture (%MST)
9.8 8.5 10.5 20.8 15.2 18.5PERCENT MOISTURE 17.7

pH (PH)
NA NA NA NA NA NAPH 7.42
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Metals (mg/kg)
15,500 15,400 9,560 8,560 13,000 9,240ALUMINUM 14,700

5.2 3.2 0.64 J 0.77 J 0.99 J 18.1ANTIMONY 7.4 J
17.7 J 16.2 J 13.7 J 10.5 10.5 7.8 JARSENIC 15.4 J
237 174 99 195 175 302BARIUM 364

0.39 J 0.34 J 0.034 U 0.24 UJ 0.3 J 0.042 UJBERYLLIUM 0.11 UJ
4.8 0.33 UJ 0.054 U 0.14 UJ 0.41 UJ 14.6CADMIUM 14.2

9,160 18,800 2,300 5,300 9,010 12,400CALCIUM 18,800
115 112 20.3 19.3 31.6 899CHROMIUM 236
20.3 17.3 11.8 J 7.9 J 14.4 14.7COBALT 32.8

72.1 J 51.8 J 23.2 J 21 33.6 93.7 JCOPPER 98.1 J
38,000 40,200 21,700 20,200 26,600 27,900IRON 37,300
180 J 22 J 9.9 J 132 73.3 295 JLEAD 650 J
8,700 8,370 5,030 3,630 5,340 6,770MAGNESIUM 10,000
509 871 424 330 836 430MANGANESE 481

0.076 UJ 0.035 UJ 0.036 U 0.035 U 0.039 U 0.099 UJMERCURY 0.25
0.59 UJ 0.6 UJ 0.14 UJ 0.19 UJ 0.13 UJ 0.42 UJMOLYBDENUM 0.64 UJ

44.2 52.2 20.5 21.2 33.4 30NICKEL 49.3
2,250 1,930 1,750 1,200 J 1,360 J 1,370POTASSIUM 1,990
1.1 J 0.86 J 0.59 U 0.57 U 0.64 U 0.57 USELENIUM 0.89 J

0.17 U 0.17 U 0.17 U 0.17 U 0.19 UJ 0.17 USILVER 0.16 UJ
1,180 J 696 J 776 J 640 J 843 J 1,340SODIUM 1,620
0.34 U 0.34 U 0.34 U 0.33 U 0.38 U 0.33 UTHALLIUM 0.33 U
54.8 51.9 33.9 31.4 50.6 32.7VANADIUM 50.3
902 157 77.3 117 154 4,260ZINC 2,020

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,1,1-TRICHLOROETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,1,2,2-TETRACHLOROETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,1,2-TRICHLOROETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,1-DICHLOROETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,1-DICHLOROETHENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,2-DICHLOROETHANE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,2-DICHLOROETHENE (TOTAL) NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA1,2-DICHLOROPROPANE NA
0.012 UJ 0.012 UJ 0.012 UJ 0.012 U 0.013 U NA2-BUTANONE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA2-HEXANONE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NA4-METHYL-2-PENTANONE NA
0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.013 UJ NAACETONE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NABENZENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NABROMODICHLOROMETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NABROMOFORM NA
0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.013 UJ NABROMOMETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACARBON DISULFIDE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACARBON TETRACHLORIDE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACHLOROBENZENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACHLOROETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACHLOROFORM NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACHLOROMETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NACIS-1,3-DICHLOROPROPENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NADIBROMOCHLOROMETHANE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NAETHYLBENZENE NA
0.012 UJ 0.012 UJ 0.012 UJ 0.012 U 0.013 U NAMETHYLENE CHLORIDE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NASTYRENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NATETRACHLOROETHENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NATOLUENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NATRANS-1,3-DICHLOROPROPENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NATRICHLOROETHENE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NAVINYL CHLORIDE NA
0.012 U 0.012 U 0.012 U 0.012 U 0.013 U NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U1,2,4-TRICHLOROBENZENE 0.39 U
0.19 U 0.2 U 0.2 U 0.19 U 0.21 U 0.19 U1,2-DICHLOROBENZENE 0.19 U
0.19 U 0.2 U 0.2 U 0.19 U 0.21 U 0.19 U1,3-DICHLOROBENZENE 0.19 U
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Semivolatile Organic Compounds (mg/kg)
0.19 U 0.2 U 0.2 U 0.19 U 0.21 U 0.19 U1,4-DICHLOROBENZENE 0.19 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.39 U
1 U 1 U 1 U 0.99 U 1.1 U 0.98 U2,4,5-TRICHLOROPHENOL 0.97 U

0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,4,6-TRICHLOROPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,4-DICHLOROPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,4-DIMETHYLPHENOL 0.39 U
1 UJ 1 UJ 1 UJ 0.99 UJ 1.1 UJ 0.98 UJ2,4-DINITROPHENOL 0.97 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,4-DINITROTOLUENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2,6-DINITROTOLUENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2-CHLORONAPHTHALENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2-CHLOROPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2-METHYLNAPHTHALENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2-METHYLPHENOL 0.39 U
1 U 1 U 1 U 0.99 U 1.1 U 0.98 U2-NITROANILINE 0.97 U

0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U2-NITROPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 UJ 0.44 UJ 0.39 U3,3'-DICHLOROBENZIDINE 0.39 U
1 U 1 U 1 U 0.99 U 1.1 U 0.98 U3-NITROANILINE 0.97 U
1 UJ 1 UJ 1 UJ 0.99 U 1.1 U 0.98 UJ4,6-DINITRO-2-METHYLPHENOL 0.97 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U4-BROMOPHENYL-PHENYLETHER 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U4-CHLORO-3-METHYLPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U4-CHLOROANILINE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U4-CHLOROPHENYL-PHENYLETHER 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 U4-METHYLPHENOL 0.39 U
1 U 1 U 1 U 0.99 U 1.1 U 0.98 U4-NITROANILINE 0.97 U
1 UJ 1 UJ 1 UJ 0.99 UJ 1.1 UJ 0.98 UJ4-NITROPHENOL 0.97 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UACENAPHTHENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.054 JACENAPHTHYLENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.03 JANTHRACENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 UJ 0.44 UJ 0.12 JBENZO(A)ANTHRACENE 0.011 J
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.089 JBENZO(A)PYRENE 0.009 J
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.15 JBENZO(B)FLUORANTHENE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UJBENZO(G,H,I)PERYLENE 0.39 UJ
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UJBENZO(K)FLUORANTHENE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UBIS(2-CHLOROETHOXY)METHANE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UBIS(2-CHLOROETHYL)ETHER 0.39 U
0.16 U 0.16 U 0.16 U 0.15 UJ 0.17 UJ 0.15 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UBUTYLBENZYLPHTHALATE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UCARBAZOLE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 UJ 0.44 UJ 0.096 JCHRYSENE 0.012 J
0.4 UJ 0.4 UJ 0.4 UJ 0.39 U 0.44 UJ 0.39 UJDI-N-BUTYLPHTHALATE 0.39 UJ
0.4 UJ 0.4 UJ 0.4 UJ 0.39 UJ 0.44 UJ 0.39 UJDI-N-OCTYLPHTHALATE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UJDIBENZ(A,H)ANTHRACENE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UDIBENZOFURAN 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UDIETHYLPHTHALATE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UDIMETHYLPHTHALATE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.016 J 0.25 JFLUORANTHENE 0.036 J
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UFLUORENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UHEXACHLOROBENZENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UHEXACHLOROBUTADIENE 0.39 U
0.4 UJ 0.4 UJ 0.4 UJ 0.39 UJ 0.44 UJ 0.39 UJHEXACHLOROCYCLOPENTADIENE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UHEXACHLOROETHANE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UJINDENO(1,2,3-CD)PYRENE 0.39 UJ
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UISOPHORONE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UN-NITROSO-DI-N-PROPYLAMINE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UN-NITROSODIPHENYLAMINE (1) 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UNAPHTHALENE 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UNITROBENZENE 0.39 U
1 U 1 U 1 U 0.99 U 1.1 U 0.98 UPENTACHLOROPHENOL 0.97 U

0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.22 JPHENANTHRENE 0.025 J
0.4 U 0.4 U 0.4 U 0.39 U 0.44 U 0.39 UPHENOL 0.39 U
0.4 U 0.4 U 0.4 U 0.39 U 0.011 J 0.39 UPYRENE 0.033 J
0 U 0 U 0 U 0 U 0.027 0.705TOTAL HMW PAHS 0.101
0 U 0 U 0 U 0 U 0 U 0.304TOTAL LMW PAHS 0.025

PCBs/Pesticides (mg/kg)
0.004 U 0.003 J 0.004 U 0.0039 U 0.0044 U 0.0234,4'-DDD 0.022 J
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 U4,4'-DDE 0.0052 J
0.004 U 0.0061 0.004 U 0.0039 U 0.0044 U 0.0844,4'-DDT 0.11
0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0023 U 0.01 UALDRIN 0.01 U
0.0021 UJ 0.0021 UJ 0.0021 UJ 0.002 UJ 0.0023 UJ 0.01 UJALPHA-BHC 0.01 UJ
0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0023 U 0.01 UALPHA-CHLORDANE 0.01 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1016 0.094 U
0.061 U 0.061 U 0.061 U 0.06 U 0.067 U 0.3 UAROCLOR-1221 0.29 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1232 0.094 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1242 0.094 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1248 0.094 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1254 0.094 U
0.019 U 0.02 U 0.02 U 0.019 U 0.021 U 0.094 UAROCLOR-1260 0.19 J
0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0023 U 0.01 UBETA-BHC 0.01 U
0.0021 UJ 0.0021 UJ 0.0021 UJ 0.002 UJ 0.0023 UJ 0.01 UJDELTA-BHC 0.01 UJ
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UDIELDRIN 0.019 U
0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0023 U 0.01 UENDOSULFAN I 0.01 U
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UENDOSULFAN II 0.019 U
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UENDOSULFAN SULFATE 0.019 U
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UENDRIN 0.019 U
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UENDRIN ALDEHYDE 0.019 U
0.004 U 0.004 U 0.004 U 0.0039 U 0.0044 U 0.019 UENDRIN KETONE 0.019 U

0.0021 UJ 0.0021 UJ 0.0021 UJ 0.002 UJ 0.0023 UJ 0.01 UJGAMMA-BHC (LINDANE) 0.01 UJ
0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0023 U 0.01 UGAMMA-CHLORDANE 0.01 U
0.00036 U 0.00037 U 0.00037 U 0.00036 U 0.0004 U 0.0018 UHEPTACHLOR 0.0018 U
0.00036 U 0.00037 U 0.00037 U 0.00036 U 0.0004 U 0.0018 UHEPTACHLOR EPOXIDE 0.0018 U
0.021 U 0.021 U 0.021 U 0.02 U 0.023 U 0.1 UMETHOXYCHLOR 0.1 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0.0091 0 U 0 U 0 U 0.107TOTAL DDTS 0.1372
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.5 UTOXAPHENE 0.5 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 U 12 U 12 U 12 U 13 U 12 UDIESEL RANGE ORGANICS 44 Z
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

1.50 - 2.00

A076HA002

1.50 - 2.00

A076HA003

09/19/1997

1.50 - 2.00

A076HA004

09/22/1997

1.50 - 2.00

A076HA005

09/22/1997

1.50 - 2.00

A076HA006

09/19/1997

0.00 - 0.50

A076SS001

09/19/1997

Sample ID 136A076HS002 136A076HS003 136A076HS004 136A076HS005 136A076HS006 136A076CS001

09/19/1997

0.00 - 0.50

A076SS002

136A076CS002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

14 Z 12 U 12 U 25 21 110 YMOTOR OIL RANGE ORGANICS 230 Z
Gasoline Range (purgeables)

0.61 U 0.61 U 0.61 U 0.6 U 0.67 U 0.59 UGASOLINE RANGE ORGANICS 0.59 U

Percent Moisture (%MST)
17.5 18.1 18.5 16.1 25.4 15.3PERCENT MOISTURE 14.6

pH (PH)
7.7 7.44 7.6 8.4 8.37 7.57PH 7.61
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A076SS003

0.00 - 0.50

A076SS004

09/22/1997

0.00 - 0.50

A076SS005

09/22/1997

0.00 - 0.50

A076SS006

05/18/1998

0.00 - 0.50

A076SS007

05/18/1998

0.00 - 0.50

A076SS011

09/19/1997

Sample ID 136A076CS003 136A076CS004 136A076CS005 136A076CS006 136A076SS007 136A076SS011

05/18/1998

0.00 - 0.50

A076SS012

136A076SS012

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Metals (mg/kg)
14,500 14,200 9,000 11,800 9,880 9,370ALUMINUM NA
29.9 56.8 9.4 12 6.3 38ANTIMONY 43.9

15.5 J 19.9 J 14.2 19.1 11.4 20.1ARSENIC NA
649 562 336 681 158 600BARIUM NA

0.073 UJ 0.14 UJ 0.18 UJ 0.22 UJ 0.1 UJ 0.093 UBERYLLIUM NA
47.4 69.5 8.3 37.9 1.8 J 130CADMIUM 5.7 J

26,200 24,400 15,700 18,800 8,340 9,480CALCIUM 10,900
830 267 170 344 75.8 277CHROMIUM 201
68.9 20.1 12.3 21.6 10.6 J 15.8 JCOBALT 10 U
236 J 195 J 52.4 142 120 J 368 JCOPPER 68.4

43,100 52,600 24,900 33,700 30,400 62,300IRON 35,900
1,500 J 759 J 1,100 1,780 104 J 675 JLEAD 342
9,940 9,230 7,170 8,380 4,820 4,550MAGNESIUM NA
575 529 303 512 406 J 622 JMANGANESE 351
0.56 0.15 UJ 0.034 U 0.035 U 0.33 0.32MERCURY NA

1.3 UJ 3.2 0.6 UJ 0.78 UJ 23.6 4.2 UJMOLYBDENUM NA
57.9 59.8 24.9 33.7 36.2 60.4NICKEL 19.2
1,910 2,050 1,390 J 1,480 J 10,600 J 9,600 JPOTASSIUM 20,800
0.9 J 0.81 J 0.57 U 0.58 U 0.48 U 1 USELENIUM NA

0.17 U 0.17 U 0.17 U 0.17 U 10 U 10 USILVER 10 U
2,440 5,380 7,940 7,620 545 J 925 JSODIUM NA
0.35 U 0.34 U 0.33 U 0.34 U 0.33 U 0.7 UTHALLIUM NA

NA NA NA NA 9.9 J 48TIN 14.3
NA NA NA NA 3,930 4,990TITANIUM 4,510
46.5 50.2 36.3 40.6 65.3 69.6VANADIUM 123
7,060 3,730 2,150 6,520 221 4,740ZINC 1,250

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.4 U 0.39 U 0.4 U NA NA1,2,4-TRICHLOROBENZENE NA
0.2 U 0.19 U 0.19 U 0.19 U NA NA1,2-DICHLOROBENZENE NA
0.2 U 0.19 U 0.19 U 0.19 U NA NA1,3-DICHLOROBENZENE NA
0.2 U 0.19 U 0.19 U 0.19 U NA NA1,4-DICHLOROBENZENE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A076SS003

0.00 - 0.50

A076SS004

09/22/1997

0.00 - 0.50

A076SS005

09/22/1997

0.00 - 0.50

A076SS006

05/18/1998

0.00 - 0.50

A076SS007

05/18/1998

0.00 - 0.50

A076SS011

09/19/1997

Sample ID 136A076CS003 136A076CS004 136A076CS005 136A076CS006 136A076SS007 136A076SS011

05/18/1998

0.00 - 0.50

A076SS012

136A076SS012

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.4 U 0.39 U 0.4 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA

1 U 1 U 0.98 U 1 U NA NA2,4,5-TRICHLOROPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2,4,6-TRICHLOROPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2,4-DICHLOROPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2,4-DIMETHYLPHENOL NA
1 UJ 1 UJ 0.98 UJ 1 UJ NA NA2,4-DINITROPHENOL NA

0.41 U 0.4 U 0.39 U 0.4 U NA NA2,4-DINITROTOLUENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2,6-DINITROTOLUENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2-CHLORONAPHTHALENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2-CHLOROPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2-METHYLNAPHTHALENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2-METHYLPHENOL NA

1 U 1 U 0.98 U 1 U NA NA2-NITROANILINE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA2-NITROPHENOL NA
0.41 U 0.4 U 0.39 UJ 0.4 UJ NA NA3,3'-DICHLOROBENZIDINE NA

1 U 1 U 0.98 U 1 U NA NA3-NITROANILINE NA
1 UJ 1 UJ 0.98 U 1 U NA NA4,6-DINITRO-2-METHYLPHENOL NA

0.41 U 0.4 U 0.39 U 0.4 U NA NA4-BROMOPHENYL-PHENYLETHER NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA4-CHLORO-3-METHYLPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA4-CHLOROANILINE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.41 U 0.4 U 0.39 U 0.4 U NA NA4-METHYLPHENOL NA

1 U 1 U 0.98 U 1 U NA NA4-NITROANILINE NA
1 UJ 1 UJ 0.98 UJ 1 UJ NA NA4-NITROPHENOL NA

0.41 U 0.4 U 0.39 U 0.4 U NA NAACENAPHTHENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAACENAPHTHYLENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAANTHRACENE NA
0.41 U 0.4 U 0.39 UJ 0.4 UJ NA NABENZO(A)ANTHRACENE NA
0.41 UJ 0.4 U 0.39 U 0.4 U NA NABENZO(A)PYRENE NA
0.41 UJ 0.012 J 0.008 J 0.4 U NA NABENZO(B)FLUORANTHENE NA
0.41 UJ 0.4 U 0.39 U 0.4 U NA NABENZO(G,H,I)PERYLENE NA
0.41 UJ 0.4 U 0.39 U 0.4 U NA NABENZO(K)FLUORANTHENE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A076SS003

0.00 - 0.50

A076SS004

09/22/1997

0.00 - 0.50

A076SS005

09/22/1997

0.00 - 0.50

A076SS006

05/18/1998

0.00 - 0.50

A076SS007

05/18/1998

0.00 - 0.50

A076SS011

09/19/1997

Sample ID 136A076CS003 136A076CS004 136A076CS005 136A076CS006 136A076SS007 136A076SS011

05/18/1998

0.00 - 0.50

A076SS012

136A076SS012

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.4 U 0.39 U 0.4 U NA NABIS(2-CHLOROETHOXY)METHANE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NABIS(2-CHLOROETHYL)ETHER NA
0.16 U 0.16 U 0.15 UJ 0.16 UJ NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.41 U 0.4 UJ 0.39 U 0.4 U NA NABUTYLBENZYLPHTHALATE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NACARBAZOLE NA
0.41 U 0.01 J 0.39 UJ 0.01 J NA NACHRYSENE NA
0.41 UJ 0.4 UJ 0.39 UJ 0.4 UJ NA NADI-N-BUTYLPHTHALATE NA
0.41 UJ 0.4 UJ 0.39 UJ 0.4 UJ NA NADI-N-OCTYLPHTHALATE NA
0.41 UJ 0.4 U 0.39 U 0.4 U NA NADIBENZ(A,H)ANTHRACENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NADIBENZOFURAN NA
0.41 U 0.4 U 0.39 U 0.4 U NA NADIETHYLPHTHALATE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NADIMETHYLPHTHALATE NA
0.41 U 0.016 J 0.01 J 0.012 J NA NAFLUORANTHENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAFLUORENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAHEXACHLOROBENZENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAHEXACHLOROBUTADIENE NA
0.41 UJ 0.4 UJ 0.39 UJ 0.4 UJ NA NAHEXACHLOROCYCLOPENTADIENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAHEXACHLOROETHANE NA
0.41 UJ 0.4 U 0.39 U 0.4 U NA NAINDENO(1,2,3-CD)PYRENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAISOPHORONE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAN-NITROSODIPHENYLAMINE (1) NA
0.41 U 0.4 U 0.39 U 0.4 U NA NANAPHTHALENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NANITROBENZENE NA

1 U 1 U 0.98 U 1 U NA NAPENTACHLOROPHENOL NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAPHENANTHRENE NA
0.41 U 0.4 U 0.39 U 0.4 U NA NAPHENOL NA
0.41 U 0.011 J 0.008 J 0.01 J NA NAPYRENE NA

0 U 0.049 0.026 0.032 NA NATOTAL HMW PAHS NA
0 U 0 U 0 U 0 U NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.44 0.084 0.0027 J 0.0077 NA NA4,4'-DDD NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A076SS003

0.00 - 0.50

A076SS004

09/22/1997

0.00 - 0.50

A076SS005

09/22/1997

0.00 - 0.50

A076SS006

05/18/1998

0.00 - 0.50

A076SS007

05/18/1998

0.00 - 0.50

A076SS011

09/19/1997

Sample ID 136A076CS003 136A076CS004 136A076CS005 136A076CS006 136A076SS007 136A076SS011

05/18/1998

0.00 - 0.50

A076SS012

136A076SS012

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

PCBs/Pesticides (mg/kg)
0.41 U 0.022 J 0.0021 J 0.0042 NA NA4,4'-DDE NA

1.2 0.19 0.02 0.047 NA NA4,4'-DDT NA
0.21 U 0.02 U 0.002 U 0.002 U NA NAALDRIN NA
0.21 UJ 0.02 UJ 0.002 UJ 0.002 UJ NA NAALPHA-BHC NA
0.21 U 0.02 U 0.002 U 0.002 U NA NAALPHA-CHLORDANE NA

2 U 0.19 U 0.019 U 0.019 U NA NAAROCLOR-1016 NA
6.2 U 0.6 U 0.019 U 0.019 U NA NAAROCLOR-1221 NA
2 U 0.19 U 0.019 U 0.019 U NA NAAROCLOR-1232 NA
2 U 0.19 U 0.019 U 0.019 U NA NAAROCLOR-1242 NA
2 U 0.19 U 0.019 U 0.019 U NA NAAROCLOR-1248 NA
2 U 0.19 U 0.019 U 0.019 U NA NAAROCLOR-1254 NA
2 U 0.19 U 0.028 0.017 J NA NAAROCLOR-1260 NA

0.21 U 0.02 U 0.002 U 0.002 U NA NABETA-BHC NA
0.21 UJ 0.02 UJ 0.002 UJ 0.002 UJ NA NADELTA-BHC NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NADIELDRIN NA
0.21 U 0.02 U 0.002 U 0.002 U NA NAENDOSULFAN I NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NAENDOSULFAN II NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NAENDOSULFAN SULFATE NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NAENDRIN NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NAENDRIN ALDEHYDE NA
0.41 U 0.04 U 0.0039 U 0.004 U NA NAENDRIN KETONE NA
0.21 UJ 0.02 UJ 0.002 UJ 0.002 UJ NA NAGAMMA-BHC (LINDANE) NA
0.21 U 0.02 U 0.002 U 0.002 U NA NAGAMMA-CHLORDANE NA
0.037 U 0.0036 U 0.00035 U 0.00036 U NA NAHEPTACHLOR NA
0.037 U 0.0036 U 0.00035 U 0.00036 U NA NAHEPTACHLOR EPOXIDE NA
2.1 U 0.2 U 0.02 U 0.02 U NA NAMETHOXYCHLOR NA
0 U 0 U 0 U 0 U NA NATOTAL BHC NA
0 U 0 U 0 U 0 U NA NATOTAL CHLORDANES NA
1.64 0.296 0.0248 0.0589 NA NATOTAL DDTS NA
0 U 0 U 0 U 0 U NA NATOTAL ENDRINS NA
11 U 1 U 0.1 U 0.1 U NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

120 U 12 U 12 U 12 U NA NADIESEL RANGE ORGANICS NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A076SS003

0.00 - 0.50

A076SS004

09/22/1997

0.00 - 0.50

A076SS005

09/22/1997

0.00 - 0.50

A076SS006

05/18/1998

0.00 - 0.50

A076SS007

05/18/1998

0.00 - 0.50

A076SS011

09/19/1997

Sample ID 136A076CS003 136A076CS004 136A076CS005 136A076CS006 136A076SS007 136A076SS011

05/18/1998

0.00 - 0.50

A076SS012

136A076SS012

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

470 Z 53 Y 120 180 NA NAMOTOR OIL RANGE ORGANICS NA
Gasoline Range (purgeables)

0.62 U 0.6 U 0.59 U 0.6 U NA NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
19.8 16.7 15.2 16.8 7.9 14.2PERCENT MOISTURE 14

pH (PH)
7.46 7.55 8.13 8.21 6.88 6.92PH NA
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Sample Depth

05/18/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS013

0.00 - 0.50

A076SS014

05/18/1998

0.00 - 0.50

A076SS015

09/29/1998

0.00 - 0.50

A076SS016

09/29/1998

0.00 - 0.50

A076SS017

09/29/1998

0.00 - 0.50

A076SS018

05/18/1998

Sample ID 136A076SS013 136A076SS014 136A076SS015 136A076SS017 136A076SS018 136A076SS019

09/29/1998

0.00 - 0.50

A076SS019

136A076SS020

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Metals (mg/kg)
25.1 13.6 6.1 J 10 U 6.1 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 0.56 J

26,400 111,000 20,900 12,600 12,800 13,800CALCIUM 31,900
167 134 97.4 116 92.5 77.9CHROMIUM 123
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
120 58.4 77.7 35.2 31.7 33.7COPPER 49.1

39,600 24,200 29,300 34,800 38,400 34,800IRON 34,200
242 201 649 87 38.6 55.4LEAD 44.4
798 473 268 542 609 611MANGANESE 504
65.1 61.7 36.9 38.9 35 37.1NICKEL 24

16,400 8,700 18,000 19,100 17,800 20,000POTASSIUM 16,200
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
10.9 12.8 14.7 9.6 J 8.5 J 11.3TIN 10.9
4,560 3,040 4,020 3,800 4,260 3,850TITANIUM 4,210
116 60.1 111 102 131 134VANADIUM 115
891 783 675 177 154 534ZINC 157

Semivolatile Organic Compounds (mg/kg)
NA 0.43 U 0.4 U NA NA NA1,2,4-TRICHLOROBENZENE NA
NA 0.21 U 0.19 U NA NA NA1,2-DICHLOROBENZENE NA
NA 0.21 U 0.19 U NA NA NA1,3-DICHLOROBENZENE NA
NA 0.21 U 0.19 U NA NA NA1,4-DICHLOROBENZENE NA
NA 0.43 U 0.4 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 1.1 U 1 U NA NA NA2,4,5-TRICHLOROPHENOL NA
NA 0.43 U 0.4 U NA NA NA2,4,6-TRICHLOROPHENOL NA
NA 0.43 U 0.4 U NA NA NA2,4-DICHLOROPHENOL NA
NA 0.43 U 0.4 U NA NA NA2,4-DIMETHYLPHENOL NA
NA 1.1 U 1 U NA NA NA2,4-DINITROPHENOL NA
NA 0.43 U 0.4 U NA NA NA2,4-DINITROTOLUENE NA
NA 0.43 U 0.4 U NA NA NA2,6-DINITROTOLUENE NA
NA 0.43 U 0.4 U NA NA NA2-CHLORONAPHTHALENE NA
NA 0.43 U 0.4 U NA NA NA2-CHLOROPHENOL NA
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Sample Depth

05/18/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS013

0.00 - 0.50

A076SS014

05/18/1998

0.00 - 0.50

A076SS015

09/29/1998

0.00 - 0.50

A076SS016

09/29/1998

0.00 - 0.50

A076SS017

09/29/1998

0.00 - 0.50

A076SS018

05/18/1998

Sample ID 136A076SS013 136A076SS014 136A076SS015 136A076SS017 136A076SS018 136A076SS019

09/29/1998

0.00 - 0.50

A076SS019

136A076SS020

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
NA 0.43 U 0.4 U NA NA NA2-METHYLNAPHTHALENE NA
NA 0.43 U 0.4 U NA NA NA2-METHYLPHENOL NA
NA 1.1 U 1 U NA NA NA2-NITROANILINE NA
NA 0.43 U 0.4 U NA NA NA2-NITROPHENOL NA
NA 0.43 U 0.4 U NA NA NA3,3'-DICHLOROBENZIDINE NA
NA 1.1 U 1 U NA NA NA3-NITROANILINE NA
NA 1.1 U 1 U NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.43 U 0.4 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.43 U 0.4 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA 0.43 U 0.4 U NA NA NA4-CHLOROANILINE NA
NA 0.43 U 0.4 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.43 U 0.4 U NA NA NA4-METHYLPHENOL NA
NA 1.1 U 1 U NA NA NA4-NITROANILINE NA
NA 1.1 U 1 U NA NA NA4-NITROPHENOL NA
NA 0.43 U 0.4 U NA NA NAACENAPHTHENE NA
NA 0.43 U 0.4 U NA NA NAACENAPHTHYLENE NA
NA 0.43 U 0.4 U NA NA NAANTHRACENE NA
NA 0.43 U 0.043 J NA NA NABENZO(A)ANTHRACENE NA
NA 0.43 U 0.053 J NA NA NABENZO(A)PYRENE NA
NA 0.43 U 0.1 J NA NA NABENZO(B)FLUORANTHENE NA
NA 0.43 U 0.4 U NA NA NABENZO(G,H,I)PERYLENE NA
NA 0.43 U 0.4 U NA NA NABENZO(K)FLUORANTHENE NA
NA 0.43 U 0.4 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.43 U 0.4 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA 0.17 U 0.16 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.43 U 0.4 U NA NA NABUTYLBENZYLPHTHALATE NA
NA 0.43 U 0.4 U NA NA NACARBAZOLE NA
NA 0.43 U 0.1 J NA NA NACHRYSENE NA
NA 0.43 U 0.4 U NA NA NADI-N-BUTYLPHTHALATE NA
NA 0.43 U 0.4 U NA NA NADI-N-OCTYLPHTHALATE NA
NA 0.43 U 0.4 U NA NA NADIBENZ(A,H)ANTHRACENE NA
NA 0.43 U 0.4 U NA NA NADIBENZOFURAN NA
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Sample Depth

05/18/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS013

0.00 - 0.50

A076SS014

05/18/1998

0.00 - 0.50

A076SS015

09/29/1998

0.00 - 0.50

A076SS016

09/29/1998

0.00 - 0.50

A076SS017

09/29/1998

0.00 - 0.50

A076SS018

05/18/1998

Sample ID 136A076SS013 136A076SS014 136A076SS015 136A076SS017 136A076SS018 136A076SS019

09/29/1998

0.00 - 0.50

A076SS019

136A076SS020

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c c cc c

Semivolatile Organic Compounds (mg/kg)
NA 0.43 U 0.4 U NA NA NADIETHYLPHTHALATE NA
NA 0.43 U 0.4 U NA NA NADIMETHYLPHTHALATE NA
NA 0.43 U 0.055 J NA NA NAFLUORANTHENE NA
NA 0.43 U 0.4 U NA NA NAFLUORENE NA
NA 0.43 U 0.4 U NA NA NAHEXACHLOROBENZENE NA
NA 0.43 U 0.4 U NA NA NAHEXACHLOROBUTADIENE NA
NA 0.43 U 0.4 U NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.43 U 0.4 U NA NA NAHEXACHLOROETHANE NA
NA 0.43 U 0.4 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA 0.43 U 0.4 U NA NA NAISOPHORONE NA
NA 0.43 U 0.4 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.43 U 0.4 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.43 U 0.4 U NA NA NANAPHTHALENE NA
NA 0.43 U 0.4 U NA NA NANITROBENZENE NA
NA 1.1 U 1 U NA NA NAPENTACHLOROPHENOL NA
NA 0.43 U 0.4 U NA NA NAPHENANTHRENE NA
NA 0.43 U 0.4 U NA NA NAPHENOL NA
NA 0.061 J 0.069 J NA NA NAPYRENE NA
NA 0.061 0.42 NA NA NATOTAL HMW PAHS NA
NA 0 U 0 U NA NA NATOTAL LMW PAHS NA

Percent Moisture (%MST)
NA 23.1 17 NA NA NAPERCENT MOISTURE 7.6

pH (PH)
NA 6.75 6.99 NA NA NAPH NA
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Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

Metals (mg/kg)
NA NA NA 18,100 21,600 13,900ALUMINUM 8,700

5.3 J 10 U 8.4 J 2.5 J 1.5 UJ 0.93 UJANTIMONY 0.45 UJ
NA NA NA 11.8 12.5 9.4ARSENIC 9.3
NA NA NA 65.5 J 57.4 66.1BARIUM 162
NA NA NA 0.26 UJ 0.35 UJ 0.58 JBERYLLIUM 0.095 UJ

10 U 10 U 10 U 0.13 U 0.063 U 0.055 UCADMIUM 0.051 U
31,600 34,800 23,300 3,670 2,970 1,320CALCIUM 6,910
97.3 124 63.4 67 76.3 36.2CHROMIUM 19.6
10 U 10 U 10 U 16.9 J 20.8 15.2COBALT 8.6 J
46.7 31.8 43.2 44.7 J 47.3 J 27.5 JCOPPER 21.4 J

39,200 48,600 33,900 31,000 36,400 26,100IRON 19,900
56 24.5 44.1 21.9 13.1 12.1LEAD 10.4
NA NA NA 8,030 9,400 3,940MAGNESIUM 4,690
762 946 609 422 479 261MANGANESE 196
NA NA NA 0.16 J 0.15 0.036 UMERCURY 0.034 U
NA NA NA 0.3 U 0.14 U 0.22 UJMOLYBDENUM 0.2 UJ
39.7 54.8 39.1 69.4 78.3 30.5NICKEL 19.9

17,000 12,000 18,100 1,850 J 1,880 1,190 JPOTASSIUM 1,390
NA NA NA 1.5 U 1.1 J 0.6 USELENIUM 0.56 U

10 U 10 U 10 U 0.42 U 0.2 U 0.17 USILVER 0.16 U
NA NA NA 320 J 647 J 1,290SODIUM 252 J
NA NA NA 0.85 U 0.4 U 0.35 UTHALLIUM 0.33 U

9.5 J 7.9 J 11.6 NA NA NATIN NA
4,450 5,510 4,450 NA NA NATITANIUM NA
124 164 131 76 85.7 51.4VANADIUM 38.7
338 149 117 78.5 74.5 34.2ZINC 57.7

Volatile Organic Compounds (mg/kg)
NA NA NA 0.012 U 0.014 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,1-DICHLOROETHANE 0.012 U
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Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

Volatile Organic Compounds (mg/kg)
NA NA NA 0.012 U 0.014 U 0.012 U1,1-DICHLOROETHENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,2-DICHLOROETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
NA NA NA 0.012 U 0.014 UJ 0.012 U2-BUTANONE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 U2-HEXANONE 0.012 UJ
NA NA NA 0.012 U 0.014 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
NA NA NA 0.012 UJ 0.017 UJ 0.012 UJACETONE 0.012 UJ
NA NA NA 0.012 U 0.014 U 0.012 UBENZENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UBROMODICHLOROMETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UBROMOFORM 0.012 U
NA NA NA 0.012 UJ 0.014 UJ 0.012 UJBROMOMETHANE 0.012 UJ
NA NA NA 0.012 U 0.014 U 0.012 UCARBON DISULFIDE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCARBON TETRACHLORIDE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCHLOROBENZENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCHLOROETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCHLOROFORM 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCHLOROMETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UETHYLBENZENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UMETHYLENE CHLORIDE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 USTYRENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UTETRACHLOROETHENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UTOLUENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UTRICHLOROETHENE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UVINYL CHLORIDE 0.012 U
NA NA NA 0.012 U 0.014 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.4 U 0.47 U 0.41 U1,2,4-TRICHLOROBENZENE 0.38 U
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Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.19 U 0.23 U 0.2 U1,2-DICHLOROBENZENE 0.19 U
NA NA NA 0.19 U 0.23 U 0.2 U1,3-DICHLOROBENZENE 0.19 U
NA NA NA 0.19 U 0.23 U 0.2 U1,4-DICHLOROBENZENE 0.19 U
NA NA NA 0.4 U 0.47 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.38 U
NA NA NA 1 U 1.2 U 1 U2,4,5-TRICHLOROPHENOL 0.96 U
NA NA NA 0.4 U 0.47 U 0.41 U2,4,6-TRICHLOROPHENOL 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2,4-DICHLOROPHENOL 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2,4-DIMETHYLPHENOL 0.38 U
NA NA NA 1 UJ 1.2 UJ 1 UJ2,4-DINITROPHENOL 0.96 UJ
NA NA NA 0.4 U 0.47 U 0.41 U2,4-DINITROTOLUENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2,6-DINITROTOLUENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2-CHLORONAPHTHALENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2-CHLOROPHENOL 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2-METHYLNAPHTHALENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U2-METHYLPHENOL 0.38 U
NA NA NA 1 U 1.2 U 1 U2-NITROANILINE 0.96 U
NA NA NA 0.4 U 0.47 U 0.41 U2-NITROPHENOL 0.38 U
NA NA NA 0.4 UJ 0.47 UJ 0.41 UJ3,3'-DICHLOROBENZIDINE 0.38 UJ
NA NA NA 1 U 1.2 U 1 U3-NITROANILINE 0.96 U
NA NA NA 1 UJ 1.2 UJ 1 UJ4,6-DINITRO-2-METHYLPHENOL 0.96 UJ
NA NA NA 0.4 U 0.47 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U4-CHLOROANILINE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 U4-METHYLPHENOL 0.38 U
NA NA NA 1 U 1.2 U 1 U4-NITROANILINE 0.96 U
NA NA NA 1 UJ 1.2 UJ 1 UJ4-NITROPHENOL 0.96 UJ
NA NA NA 0.4 U 0.47 U 0.41 UACENAPHTHENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UACENAPHTHYLENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UANTHRACENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBENZO(A)ANTHRACENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBENZO(A)PYRENE 0.38 U
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Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.4 U 0.47 U 0.41 UBENZO(B)FLUORANTHENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBENZO(G,H,I)PERYLENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBENZO(K)FLUORANTHENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.38 U
NA NA NA 0.16 U 0.19 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 U
NA NA NA 0.4 U 0.47 U 0.41 UBUTYLBENZYLPHTHALATE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UCARBAZOLE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UCHRYSENE 0.38 U
NA NA NA 0.46 UJ 0.47 UJ 0.41 UJDI-N-BUTYLPHTHALATE 0.38 UJ
NA NA NA 0.4 U 0.47 U 0.41 UDI-N-OCTYLPHTHALATE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UDIBENZOFURAN 0.38 U
NA NA NA 0.4 UJ 0.47 U 0.41 UDIETHYLPHTHALATE 0.38 UJ
NA NA NA 0.4 U 0.47 U 0.41 UDIMETHYLPHTHALATE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UFLUORANTHENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UFLUORENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UHEXACHLOROBENZENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UHEXACHLOROBUTADIENE 0.38 U
NA NA NA 0.4 UJ 0.47 UJ 0.41 UJHEXACHLOROCYCLOPENTADIENE 0.38 UJ
NA NA NA 0.4 U 0.47 U 0.41 UHEXACHLOROETHANE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UISOPHORONE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UNAPHTHALENE 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UNITROBENZENE 0.38 U
NA NA NA 1 U 1.2 U 1 UPENTACHLOROPHENOL 0.96 U
NA NA NA 0.4 U 0.47 U 0.41 UPHENANTHRENE 0.13 J
NA NA NA 0.061 J 0.07 J 0.034 JPHENOL 0.38 U
NA NA NA 0.4 U 0.47 U 0.41 UPYRENE 0.38 U
NA NA NA 0 U 0 U 0 UTOTAL HMW PAHS 0 U
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Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0 U 0 U 0 UTOTAL LMW PAHS 0.13

PCBs/Pesticides (mg/kg)
NA NA NA 0.004 U 0.0047 U 0.0041 U4,4'-DDD 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 U4,4'-DDE 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 U4,4'-DDT 0.0038 U
NA NA NA 0.0021 U 0.0024 U 0.0021 UALDRIN 0.002 U
NA NA NA 0.0021 UJ 0.0024 UJ 0.0021 UJALPHA-BHC 0.002 UJ
NA NA NA 0.0021 U 0.0024 U 0.0021 UALPHA-CHLORDANE 0.002 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1016 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1221 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1232 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1242 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1248 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1254 0.019 U
NA NA NA 0.019 U 0.023 U 0.02 UAROCLOR-1260 0.019 U
NA NA NA 0.0021 U 0.0024 U 0.0021 UBETA-BHC 0.002 U
NA NA NA 0.0021 UJ 0.0024 UJ 0.0021 UJDELTA-BHC 0.002 UJ
NA NA NA 0.004 U 0.0047 U 0.0041 UDIELDRIN 0.0038 U
NA NA NA 0.0021 U 0.0024 U 0.0021 UENDOSULFAN I 0.002 U
NA NA NA 0.004 U 0.0047 U 0.0041 UENDOSULFAN II 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 UENDOSULFAN SULFATE 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 UENDRIN 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 UENDRIN ALDEHYDE 0.0038 U
NA NA NA 0.004 U 0.0047 U 0.0041 UENDRIN KETONE 0.0038 U
NA NA NA 0.0021 UJ 0.0024 UJ 0.0021 UJGAMMA-BHC (LINDANE) 0.002 UJ
NA NA NA 0.0021 U 0.0024 U 0.0021 UGAMMA-CHLORDANE 0.002 U
NA NA NA 0.00036 U 0.00043 U 0.00037 UHEPTACHLOR 0.00035 U
NA NA NA 0.00036 U 0.00043 U 0.00037 UHEPTACHLOR EPOXIDE 0.00035 U
NA NA NA 0.021 U 0.024 U 0.021 UMETHOXYCHLOR 0.02 U
NA NA NA 0 U 0 U 0 UTOTAL BHC 0 U
NA NA NA 0 U 0 U 0 UTOTAL CHLORDANES 0 U

 
Page 59 of 91



Sample Depth

09/29/1998

Sample Location ID

Sample Date

0.00 - 0.50

A076SS020

0.00 - 0.50

A076SS021

09/29/1998

0.00 - 0.50

A076SS022

09/29/1997

1.50 - 2.50

A216GB001

09/29/1997

3.50 - 4.50

A216GB001

09/29/1997

6.00 - 7.00

A216GB001

09/29/1998

Sample ID 136A076SS021 136A076SS022 136A076SS023 136A216GP001 136A216GP002 136A216GP003

09/29/1997

1.50 - 2.50

A216GB002

136A216GP004

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c cc

PCBs/Pesticides (mg/kg)
NA NA NA 0 U 0 U 0 UTOTAL DDTS 0 U
NA NA NA 0 U 0 U 0 UTOTAL ENDRINS 0 U
NA NA NA 0.1 U 0.12 U 0.11 UTOXAPHENE 0.099 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA 12 U 14 U 12 UDIESEL RANGE ORGANICS 12 U
NA NA NA 41 Y 14 U 12 UMOTOR OIL RANGE ORGANICS 19 Y

Gasoline Range (purgeables)
NA NA NA 0.6 U 0.72 U 0.62 UGASOLINE RANGE ORGANICS 0.58 U

Explosives (mg/kg)
NA NA NA 1.2 U 1.4 U 1.2 U1,3,5-TRINITROBENZENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U1,3-DINITROBENZENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U2,4,6-TRINITROTOLUENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U2-AMINO-4,6-DINITROTOLUENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U2/4-NITROTOLUENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U3-NITROTOLUENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 U4-AMINO-2,6-DINITROTOLUENE 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 UHMX 1.2 U
NA NA NA 2.4 U 2.9 U 2.5 UPICRIC ACID 2.3 U
NA NA NA 1.2 U 1.4 U 1.2 URDX 1.2 U
NA NA NA 1.2 U 1.4 U 1.2 UTETRYL 1.2 U

Percent Moisture (%MST)
NA NA 8 17.3 30.2 19.7PERCENT MOISTURE 13.9

pH (PH)
NA NA NA 7.95 7.22 8.4PH 8.82
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
24,800 14,900 9,160 9,220 9,390 14,600ALUMINUM NA
2.9 J 0.67 UJ 0.35 UJ 0.56 J 0.39 J 0.57 JANTIMONY NA
11.2 7 9.2 12 9.7 10.7ARSENIC NA

90.8 J 70.5 348 J 223 J 85.5 J 145 JBARIUM NA
0.45 J 0.54 J 0.11 UJ 0.2 UJ 0.5 UJ 0.42 UJBERYLLIUM NA
0.16 U 0.054 UJ 0.17 UJ 0.1 UJ 0.37 UJ 0.053 UCADMIUM NA
4,220 2,350 3,730 4,840 2,550 2,710CALCIUM NA
84.5 34.5 21.1 21.4 25.2 31CHROMIUM NA

30.9 J 8.3 J 8.8 J 8.2 J 12 J 17.8COBALT NA
48.3 J 28 J 17.8 21.9 20.3 23.1COPPER NA
41,700 24,600 21,100 23,000 21,000 25,500IRON NA
17.4 9.9 J 16.4 J 10.3 J 9.5 J 12.9 JLEAD NA
9,850 5,460 4,930 5,010 3,860 4,450MAGNESIUM NA
590 314 225 J 229 J 658 J 1,170 JMANGANESE NA
0.2 J 0.036 U 0.036 U 0.036 U 0.035 U 0.035 UMERCURY NA

0.37 U 0.12 UJ 0.12 U 0.24 UJ 0.12 U 0.12 UMOLYBDENUM NA
86.5 32.2 18.9 22.5 41.3 58NICKEL NA

1,860 J 1,210 J 1,400 1,300 621 J 790 JPOTASSIUM NA
1.8 U 0.6 J 0.6 U 0.59 U 0.87 UJ 1.4 UJSELENIUM NA
0.52 U 0.17 U 0.17 U 0.17 U 0.17 UJ 0.17 USILVER NA
370 J 983 J 336 J 348 J 423 J 384 JSODIUM NA
1 U 0.34 U 0.35 U 0.34 U 0.34 UJ 0.34 UTHALLIUM NA
92.9 49.5 35.5 38.8 39.3 47.5VANADIUM NA
87.2 41 55.9 59.5 40 49.8ZINC NA

Volatile Organic Compounds (mg/kg)
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHANE 0.012 U
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.015 U 0.012 U 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ2-BUTANONE 0.012 U
0.015 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ2-HEXANONE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.015 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJACETONE 0.012 UJ
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBENZENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBROMOFORM 0.012 U
0.015 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJBROMOMETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCARBON DISULFIDE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROBENZENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROFORM 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROMETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UETHYLBENZENE 0.012 U
0.015 U 0.012 UJ 0.012 UJ 0.012 U 0.012 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 USTYRENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTETRACHLOROETHENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTOLUENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTRICHLOROETHENE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UVINYL CHLORIDE 0.012 U
0.015 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U1,2,4-TRICHLOROBENZENE NA
0.24 U 0.2 U 0.2 U 0.2 U 0.19 U 0.19 U1,2-DICHLOROBENZENE NA
0.24 U 0.2 U 0.2 U 0.2 U 0.19 U 0.19 U1,3-DICHLOROBENZENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.24 U 0.2 U 0.2 U 0.2 U 0.19 U 0.19 U1,4-DICHLOROBENZENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U 1 U 1 U 1 U 1 U 1 U2,4,5-TRICHLOROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,4,6-TRICHLOROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,4-DICHLOROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,4-DIMETHYLPHENOL NA
1.2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ2,4-DINITROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,4-DINITROTOLUENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2,6-DINITROTOLUENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2-CHLORONAPHTHALENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2-CHLOROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2-METHYLNAPHTHALENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2-METHYLPHENOL NA
1.2 U 1 U 1 U 1 U 1 U 1 U2-NITROANILINE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U2-NITROPHENOL NA
0.49 UJ 0.41 UJ 0.41 UJ 0.4 UJ 0.4 UJ 0.4 UJ3,3'-DICHLOROBENZIDINE NA
1.2 U 1 U 1 U 1 U 1 U 1 U3-NITROANILINE NA
1.2 UJ 1 UJ 1 U 1 U 1 U 1 U4,6-DINITRO-2-METHYLPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U4-BROMOPHENYL-PHENYLETHER NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U4-CHLORO-3-METHYLPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U4-CHLOROANILINE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U4-CHLOROPHENYL-PHENYLETHER NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 U4-METHYLPHENOL NA
1.2 U 1 U 1 U 1 U 1 U 1 U4-NITROANILINE NA
1.2 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ4-NITROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UACENAPHTHENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UACENAPHTHYLENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UANTHRACENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBENZO(A)ANTHRACENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBENZO(A)PYRENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBENZO(B)FLUORANTHENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBENZO(G,H,I)PERYLENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBENZO(K)FLUORANTHENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBIS(2-CHLOROETHOXY)METHANE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UBIS(2-CHLOROETHYL)ETHER NA
0.19 U 0.16 U 0.16 U 0.16 U 0.16 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 UJ 0.4 UBUTYLBENZYLPHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UCARBAZOLE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UCHRYSENE NA
0.49 UJ 0.41 UJ 0.41 UJ 0.4 UJ 0.4 UJ 0.4 UJDI-N-BUTYLPHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UDI-N-OCTYLPHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UDIBENZ(A,H)ANTHRACENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UDIBENZOFURAN NA
0.49 U 0.41 U 0.41 UJ 0.4 U 0.4 UJ 0.4 UDIETHYLPHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UDIMETHYLPHTHALATE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UFLUORANTHENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UFLUORENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UHEXACHLOROBENZENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UHEXACHLOROBUTADIENE NA
0.49 UJ 0.41 UJ 0.41 UJ 0.4 UJ 0.4 UJ 0.4 UJHEXACHLOROCYCLOPENTADIENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UHEXACHLOROETHANE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UINDENO(1,2,3-CD)PYRENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UISOPHORONE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UN-NITROSO-DI-N-PROPYLAMINE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UN-NITROSODIPHENYLAMINE (1) NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UNAPHTHALENE NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UNITROBENZENE NA
1.2 U 1 U 1 U 1 U 1 U 1 UPENTACHLOROPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UPHENANTHRENE NA
0.046 J 0.021 J 0.41 U 0.4 U 0.4 U 0.4 UPHENOL NA
0.49 U 0.41 U 0.41 U 0.4 U 0.4 U 0.4 UPYRENE NA

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 U4,4'-DDD NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 U4,4'-DDE NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 U4,4'-DDT NA
0.0025 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 UALDRIN NA
0.0025 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJALPHA-BHC NA
0.0025 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 UALPHA-CHLORDANE NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1016 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1221 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1232 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1242 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1248 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1254 NA
0.024 U 0.02 U 0.02 U 0.02 U 0.019 U 0.019 UAROCLOR-1260 NA
0.0025 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 UBETA-BHC NA
0.0025 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJDELTA-BHC NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UDIELDRIN NA
0.0025 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 UENDOSULFAN I NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UENDOSULFAN II NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UENDRIN NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE NA
0.0049 U 0.0041 U 0.0041 U 0.004 U 0.004 U 0.004 UENDRIN KETONE NA
0.0025 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJ 0.0021 UJGAMMA-BHC (LINDANE) NA
0.0025 U 0.0021 U 0.0021 U 0.0021 U 0.0021 U 0.0021 UGAMMA-CHLORDANE NA
0.00045 U 0.00037 U 0.00037 U 0.00037 U 0.00037 U 0.00036 UHEPTACHLOR NA
0.00045 U 0.00037 U 0.00037 U 0.00037 U 0.00037 U 0.00036 UHEPTACHLOR EPOXIDE NA
0.025 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 UMETHOXYCHLOR NA

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS NA

0.13 U 0.1 U 0.11 U 0.1 U 0.1 U 0.1 UTOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

15 U 12 U 12 U 12 U 12 U 12 UDIESEL RANGE ORGANICS NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

3.50 - 4.50

A216GB002

8.00 - 9.00

A216GB002

10/03/1997

1.00 - 2.00

A216GB003

10/03/1997

2.00 - 3.00

A216GB003

10/03/1997

3.00 - 4.00

A216GB003

10/03/1997

6.00 - 7.00

A216GB003

09/29/1997

Sample ID 136A216GP005 136A216GP006 136A216GP009 136A216GP011 136A216GP012 136A216GP010

03/17/1999

1.50 - 2.00

A216VB001

136A216VE001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

15 U 12 U 12 U 12 U 12 U 12 UMOTOR OIL RANGE ORGANICS NA
Gasoline Range (purgeables)

0.74 U 0.62 U 0.62 U 0.61 U 0.61 U 0.61 UGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U1,3,5-TRINITROBENZENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U1,3-DINITROBENZENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U2,4,6-TRINITROTOLUENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U2-AMINO-4,6-DINITROTOLUENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U2/4-NITROTOLUENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U3-NITROTOLUENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U4-AMINO-2,6-DINITROTOLUENE NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 UHMX NA
3 U 2.5 U 2.5 U 2.5 U 2.4 U 2.4 UPICRIC ACID NA

1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 URDX NA
1.5 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 UTETRYL NA

Percent Moisture (%MST)
32.8 18.7 19.5 18.4 17.9 17.4PERCENT MOISTURE 18.3

pH (PH)
7.55 8.87 7.47 7.17 7.2 7.39PH NA
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Sample Depth

03/17/1999

Sample Location ID

Sample Date

6.50 - 7.00

A216VB001

1.50 - 2.00

A216VB002

03/17/1999

6.50 - 7.00

A216VB002

03/17/1999

6.00 - 6.50

A216VB003

03/17/1999

1.50 - 2.00

A216VB004

03/17/1999

4.00 - 4.50

A216VB004

03/17/1999

Sample ID 136A216VE002 136A216VE004 136A216VE005 136A216VE008 136A216VE010 136A216VE011

03/18/1999

1.50 - 2.00

A216VB005

136A216VE015

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,1,1-TRICHLOROETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,1,2-TRICHLOROETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,1-DICHLOROETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,1-DICHLOROETHENE 0.012 UJ
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,2-DICHLOROETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U1,2-DICHLOROPROPANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U2-BUTANONE 0.012 UJ
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U2-HEXANONE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 U4-METHYL-2-PENTANONE 0.012 U
0.015 UJ 0.013 UJ 0.016 UJ 0.056 UJ 0.013 UJ 0.026 UJACETONE 0.012 UJ
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UBENZENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UBROMODICHLOROMETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UBROMOFORM 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UBROMOMETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCARBON DISULFIDE 0.012 UJ
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCARBON TETRACHLORIDE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCHLOROBENZENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCHLOROETHANE 0.012 UJ
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCHLOROFORM 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCHLOROMETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UDIBROMOCHLOROMETHANE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UETHYLBENZENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UMETHYLENE CHLORIDE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 USTYRENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UTETRACHLOROETHENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UTOLUENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UTRICHLOROETHENE 0.012 U
0.015 U 0.013 U 0.016 U 0.016 U 0.013 U 0.015 UVINYL CHLORIDE 0.012 U
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Sample Depth

03/17/1999

Sample Location ID

Sample Date

6.50 - 7.00

A216VB001

1.50 - 2.00

A216VB002

03/17/1999

6.50 - 7.00

A216VB002

03/17/1999

6.00 - 6.50

A216VB003

03/17/1999

1.50 - 2.00

A216VB004

03/17/1999

4.00 - 4.50

A216VB004

03/17/1999

Sample ID 136A216VE002 136A216VE004 136A216VE005 136A216VE008 136A216VE010 136A216VE011

03/18/1999

1.50 - 2.00

A216VB005

136A216VE015

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.015 U 0.013 U 0.016 U 0.003 J 0.013 U 0.015 UXYLENE (TOTAL) 0.012 U

Percent Moisture (%MST)
31.6 20.4 37.2 37 22.7 34PERCENT MOISTURE 16.3
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Sample Depth

03/18/1999

Sample Location ID

Sample Date

7.50 - 8.00

A216VB005

1.50 - 2.00

A216VB006

03/18/1999

5.00 - 5.50

A216VB006

03/18/1999

1.50 - 2.00

A216VB007

03/18/1999

6.50 - 7.00

A216VB007

03/18/1999

1.50 - 2.00

A216VB008

03/18/1999

Sample ID 136A216VE016 136A216VE018 136A216VE019 136A216VE021 136A216VE022 136A216VE025

03/18/1999

4.00 - 4.50

A216VB008

136A216VE026

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,1,1-TRICHLOROETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,1,2-TRICHLOROETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,1-DICHLOROETHANE 0.015 U
0.013 UJ 0.012 UJ 0.014 UJ 0.011 UJ 2.9 U 0.011 UJ1,1-DICHLOROETHENE 0.015 UJ
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,2-DICHLOROETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 1.4 J 0.011 U1,2-DICHLOROETHENE (TOTAL) 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U1,2-DICHLOROPROPANE 0.015 U
0.013 UJ 0.012 UJ 0.014 UJ 0.011 UJ 2.9 U 0.011 UJ2-BUTANONE 0.015 UJ
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U2-HEXANONE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 U4-METHYL-2-PENTANONE 0.015 U
0.013 UJ 0.012 UJ 0.014 UJ 0.011 UJ 2.9 UJ 0.011 UJACETONE 0.015 UJ
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UBENZENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UBROMODICHLOROMETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UBROMOFORM 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UBROMOMETHANE 0.015 U
0.013 UJ 0.012 UJ 0.014 UJ 0.011 UJ 2.9 U 0.011 UJCARBON DISULFIDE 0.015 UJ
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UCARBON TETRACHLORIDE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UCHLOROBENZENE 0.015 U
0.013 UJ 0.012 UJ 0.014 UJ 0.011 UJ 2.9 U 0.011 UJCHLOROETHANE 0.015 UJ
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UCHLOROFORM 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UCHLOROMETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UDIBROMOCHLOROMETHANE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UETHYLBENZENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UMETHYLENE CHLORIDE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 USTYRENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UTETRACHLOROETHENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UTOLUENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UTRICHLOROETHENE 0.015 U
0.013 U 0.012 U 0.014 U 0.011 U 0.2 J 0.011 UVINYL CHLORIDE 0.015 U
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Sample Depth

03/18/1999

Sample Location ID

Sample Date

7.50 - 8.00

A216VB005

1.50 - 2.00

A216VB006

03/18/1999

5.00 - 5.50

A216VB006

03/18/1999

1.50 - 2.00

A216VB007

03/18/1999

6.50 - 7.00

A216VB007

03/18/1999

1.50 - 2.00

A216VB008

03/18/1999

Sample ID 136A216VE016 136A216VE018 136A216VE019 136A216VE021 136A216VE022 136A216VE025

03/18/1999

4.00 - 4.50

A216VB008

136A216VE026

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.012 U 0.014 U 0.011 U 2.9 U 0.011 UXYLENE (TOTAL) 0.015 U

Explosives (mg/kg)
NA NA NA NA NA NA1,3,5-TRINITROBENZENE 1.5 U
NA NA NA NA NA NA1,3-DINITROBENZENE 1.5 U
NA NA NA NA NA NA2,4,6-TRINITROTOLUENE 1.5 U
NA NA NA NA NA NA2,4-DINITROTOLUENE 1.5 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 1.5 U
NA NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE 1.5 U
NA NA NA NA NA NA2/4-NITROTOLUENE 1.5 U
NA NA NA NA NA NA3-NITROTOLUENE 1.5 U
NA NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE 1.5 U
NA NA NA NA NA NAHMX 1.5 U
NA NA NA NA NA NANITROBENZENE 1.5 U
NA NA NA NA NA NARDX 1.5 U
NA NA NA NA NA NATETRYL 1.5 U

Percent Moisture (%MST)
23 19.6 26 12.6 30.3 6.3PERCENT MOISTURE 32.9
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Sample Depth

03/18/1999

Sample Location ID

Sample Date

1.50 - 2.00

A216VB009

4.00 - 4.50

A216VB009

05/18/1999

2.00 - 2.50

A216W01

05/18/1999

4.00 - 4.50

A216W01

05/18/1999

6.00 - 6.50

A216W01

05/18/1999

8.00 - 8.50

A216W01

03/18/1999

Sample ID 136A216VE028 136A216VE029 136A216WB001 136A216WB002 136A216WB003 136A216WB004

05/18/1999

10.00 - 10.50

A216W01

136A216WB005

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.013 UJ 0.015 UJ 0.011 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.013 UJ 0.015 UJ 0.011 U 0.012 U 0.012 U 0.012 U2-BUTANONE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U2-HEXANONE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.013 UJ 0.015 UJ 0.011 UJ 0.012 UJ 0.012 UJ 0.012 UJACETONE 0.012 UJ
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UBENZENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UBROMOFORM 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UBROMOMETHANE 0.012 U
0.013 UJ 0.015 UJ 0.011 U 0.012 U 0.012 U 0.012 UCARBON DISULFIDE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UCHLOROBENZENE 0.012 U
0.013 UJ 0.015 UJ 0.011 U 0.012 U 0.012 U 0.012 UCHLOROETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UCHLOROFORM 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UCHLOROMETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UETHYLBENZENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 USTYRENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UTETRACHLOROETHENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UTOLUENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UTRICHLOROETHENE 0.012 U
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UVINYL CHLORIDE 0.012 U
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Sample Depth

03/18/1999

Sample Location ID

Sample Date

1.50 - 2.00

A216VB009

4.00 - 4.50

A216VB009

05/18/1999

2.00 - 2.50

A216W01

05/18/1999

4.00 - 4.50

A216W01

05/18/1999

6.00 - 6.50

A216W01

05/18/1999

8.00 - 8.50

A216W01

03/18/1999

Sample ID 136A216VE028 136A216VE029 136A216WB001 136A216WB002 136A216WB003 136A216WB004

05/18/1999

10.00 - 10.50

A216W01

136A216WB005

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.015 U 0.011 U 0.012 U 0.012 U 0.012 UXYLENE (TOTAL) 0.012 U

Percent Moisture (%MST)
20.5 34.1 12.6 15.1 15.3 16.9PERCENT MOISTURE 16.3
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Sample Depth

05/18/1999

Sample Location ID

Sample Date

11.50 - 12.00

A216W01

14.00 - 14.50

A216W01

05/19/1999

1.75 - 2.25

A216W02

05/19/1999

4.00 - 4.50

A216W02

05/19/1999

6.00 - 6.50

A216W02

05/19/1999

8.00 - 8.50

A216W02

05/18/1999

Sample ID 136A216WB006 136A216WB007 136A216WB010 136A216WB011 136A216WB012 136A216WB013

05/19/1999

10.00 - 10.50

A216W02

136A216WB014

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,1,1-TRICHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,1,2,2-TETRACHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,1,2-TRICHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,1-DICHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,1-DICHLOROETHENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,2-DICHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,2-DICHLOROETHENE (TOTAL) 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U1,2-DICHLOROPROPANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U2-BUTANONE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U2-HEXANONE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 U4-METHYL-2-PENTANONE 0.017 U
0.012 UJ 0.012 UJ 0.011 UJ 0.014 UJ 0.015 UJ 0.016 UJACETONE 0.017 UJ
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UBENZENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UBROMODICHLOROMETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UBROMOFORM 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UBROMOMETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCARBON DISULFIDE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCARBON TETRACHLORIDE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCHLOROBENZENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCHLOROETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCHLOROFORM 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCHLOROMETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UCIS-1,3-DICHLOROPROPENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UDIBROMOCHLOROMETHANE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UETHYLBENZENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UMETHYLENE CHLORIDE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 USTYRENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UTETRACHLOROETHENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UTOLUENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UTRANS-1,3-DICHLOROPROPENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UTRICHLOROETHENE 0.017 U
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UVINYL CHLORIDE 0.017 U
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Sample Depth

05/18/1999

Sample Location ID

Sample Date

11.50 - 12.00

A216W01

14.00 - 14.50

A216W01

05/19/1999

1.75 - 2.25

A216W02

05/19/1999

4.00 - 4.50

A216W02

05/19/1999

6.00 - 6.50

A216W02

05/19/1999

8.00 - 8.50

A216W02

05/18/1999

Sample ID 136A216WB006 136A216WB007 136A216WB010 136A216WB011 136A216WB012 136A216WB013

05/19/1999

10.00 - 10.50

A216W02

136A216WB014

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.011 U 0.014 U 0.015 U 0.016 UXYLENE (TOTAL) 0.017 U

Percent Moisture (%MST)
19.5 14.1 10.8 29.8 31.1 38PERCENT MOISTURE 42.9
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

12.00 - 12.50

A216W02

14.00 - 14.50

A216W02

05/18/1999

2.00 - 2.50

A216W03

05/18/1999

4.00 - 4.50

A216W03

05/18/1999

8.00 - 8.50

A216W03

05/18/1999

10.00 - 10.50

A216W03

05/19/1999

Sample ID 136A216WB015 136A216WB016 136A216WB017 136A216WB018 136A216WB020 136A216WB021

05/18/1999

12.00 - 12.50

A216W03

136A216WB022

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,1,1-TRICHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,1,2,2-TETRACHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,1,2-TRICHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,1-DICHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,1-DICHLOROETHENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,2-DICHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,2-DICHLOROETHENE (TOTAL) 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U1,2-DICHLOROPROPANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U2-BUTANONE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U2-HEXANONE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 U4-METHYL-2-PENTANONE 0.02 U
0.017 UJ 0.017 UJ 0.012 UJ 0.015 UJ 0.019 UJ 0.018 UJACETONE 0.02 UJ
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UBENZENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UBROMODICHLOROMETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UBROMOFORM 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UBROMOMETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCARBON DISULFIDE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCARBON TETRACHLORIDE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCHLOROBENZENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCHLOROETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCHLOROFORM 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCHLOROMETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UCIS-1,3-DICHLOROPROPENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UDIBROMOCHLOROMETHANE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UETHYLBENZENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UMETHYLENE CHLORIDE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 USTYRENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UTETRACHLOROETHENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UTOLUENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UTRANS-1,3-DICHLOROPROPENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UTRICHLOROETHENE 0.02 U
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UVINYL CHLORIDE 0.02 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

12.00 - 12.50

A216W02

14.00 - 14.50

A216W02

05/18/1999

2.00 - 2.50

A216W03

05/18/1999

4.00 - 4.50

A216W03

05/18/1999

8.00 - 8.50

A216W03

05/18/1999

10.00 - 10.50

A216W03

05/19/1999

Sample ID 136A216WB015 136A216WB016 136A216WB017 136A216WB018 136A216WB020 136A216WB021

05/18/1999

12.00 - 12.50

A216W03

136A216WB022

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.017 U 0.017 U 0.012 U 0.015 U 0.019 U 0.018 UXYLENE (TOTAL) 0.02 U

Percent Moisture (%MST)
41.7 41.4 16.5 31.6 48.7 43.7PERCENT MOISTURE 51.1
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Sample Depth

05/18/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W03

2.00 - 2.50

A216W04

05/19/1999

3.50 - 4.00

A216W04

05/19/1999

6.00 - 6.50

A216W04

05/19/1999

8.00 - 8.50

A216W04

05/19/1999

10.00 - 10.50

A216W04

05/19/1999

Sample ID 136A216WB023 136A216WB024 136A216WB025 136A216WB026 136A216WB028 136A216WB029

05/19/1999

12.00 - 12.50

A216W04

136A216WB030

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,1,1-TRICHLOROETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,1,2,2-TETRACHLOROETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,1,2-TRICHLOROETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,1-DICHLOROETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,1-DICHLOROETHENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,2-DICHLOROETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.0281,2-DICHLOROETHENE (TOTAL) 5.6
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U1,2-DICHLOROPROPANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UJ2-BUTANONE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U2-HEXANONE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 U4-METHYL-2-PENTANONE 5 U
0.032 UJ 0.016 UJ 0.012 UJ 0.017 UJ 0.016 UJ 0.024 UJACETONE 5 UJ
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UBENZENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UBROMODICHLOROMETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UBROMOFORM 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UBROMOMETHANE 5 UJ
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCARBON DISULFIDE 5 UJ
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCARBON TETRACHLORIDE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCHLOROBENZENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCHLOROETHANE 5 UJ
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCHLOROFORM 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCHLOROMETHANE 5 UJ
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UCIS-1,3-DICHLOROPROPENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UDIBROMOCHLOROMETHANE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UETHYLBENZENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UMETHYLENE CHLORIDE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 USTYRENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UTETRACHLOROETHENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UTOLUENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UTRANS-1,3-DICHLOROPROPENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UTRICHLOROETHENE 5 U
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UVINYL CHLORIDE 5 UJ
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Sample Depth

05/18/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W03

2.00 - 2.50

A216W04

05/19/1999

3.50 - 4.00

A216W04

05/19/1999

6.00 - 6.50

A216W04

05/19/1999

8.00 - 8.50

A216W04

05/19/1999

10.00 - 10.50

A216W04

05/19/1999

Sample ID 136A216WB023 136A216WB024 136A216WB025 136A216WB026 136A216WB028 136A216WB029

05/19/1999

12.00 - 12.50

A216W04

136A216WB030

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.032 U 0.013 U 0.012 U 0.014 U 0.015 U 0.016 UXYLENE (TOTAL) 5 U

Percent Moisture (%MST)
68.4 22.2 19.9 28.9 34.6 37PERCENT MOISTURE 50.3

pH (PH)
NA NA 9.06 NA NA NAPH NA

Total Organic Carbon (mg/kg)
NA NA NA 12,100 NA NATOC NA
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 26,000 29,000 24,000 32,000 11,000ALUMINUM 12,000
NA 0.31 U 0.36 U 0.33 U 0.36 U 0.15 JANTIMONY 0.13 J
NA 12 14 16 11 8.5ARSENIC 6
NA 75 91 190 61 150BARIUM 120
NA 0.65 0.88 0.52 0.67 0.42BERYLLIUM 0.44
NA 1.6 1.7 1.8 3.2 0.79CADMIUM 0.76
NA 3,700 2,900 32,000 3,600 5,000CALCIUM 3,300
NA 69 69 46 78 21CHROMIUM 28
NA 14 J 18 J 17 J 16 J 7.2 JCOBALT 9.3 J
NA 46 47 62 46 21COPPER 23
NA 42,000 47,000 51,000 50,000 24,000IRON 22,000
NA 23 J 19 J 43 J 15 J 13 JLEAD 12 J
NA 9,800 9,100 12,000 12,000 4,600MAGNESIUM 4,400
NA 1,100 1,600 1,200 580 360MANGANESE 470
NA 0.28 0.33 0.21 0.42 0.03MERCURY 0.023 U
NA 0.35 J 0.19 J 1.3 U 0.18 J 0.19 JMOLYBDENUM 0.057 J
NA 62 J 66 J 49 J 76 J 21 JNICKEL 26 J
NA 0.39 0.16 J 0.81 0.36 U 0.27 USELENIUM 0.24 J
NA 0.31 U 0.36 U 0.33 U 0.36 U 0.27 USILVER 0.28 U
NA 2,100 3,100 1,300 2,000 260 USODIUM 170 J
NA 0.31 U 0.36 U 0.33 U 0.36 U 0.27 UTHALLIUM 0.28 U
NA 84 85 79 90 40VANADIUM 38
NA 72 J 69 J 95 J 70 J 45 JZINC 43 J

Volatile Organic Compounds (mg/kg)
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,1,1-TRICHLOROETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,1,2,2-TETRACHLOROETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,1,2-TRICHLOROETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,1-DICHLOROETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,1-DICHLOROETHENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,2-DICHLOROETHANE 0.0049 U
7.5 NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 U1,2-DICHLOROPROPANE 0.0049 U
4.8 U 0.014 U 0.012 UJ 0.014 U 0.014 UJ 0.012 U2-BUTANONE 0.0098 U
4.8 U 0.014 U 0.012 U 0.014 U 0.014 U 0.012 U2-HEXANONE 0.0098 U
4.8 U 0.014 U 0.012 U 0.014 U 0.014 U 0.012 U4-METHYL-2-PENTANONE 0.0098 U
4.8 UJ 0.028 UJ 0.023 UJ 0.028 UJ 0.064 UJ 0.024 UJACETONE 0.02 UJ
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UBENZENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UBROMODICHLOROMETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UBROMOFORM 0.0049 U
4.8 UJ 0.014 U 0.012 U 0.014 U 0.014 U 0.012 UBROMOMETHANE 0.0098 U
4.8 UJ 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UCARBON DISULFIDE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UCARBON TETRACHLORIDE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UCHLOROBENZENE 0.0049 U
4.8 UJ 0.014 U 0.012 U 0.014 U 0.014 U 0.012 UCHLOROETHANE 0.0098 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UCHLOROFORM 0.0049 U
4.8 UJ 0.014 U 0.012 U 0.014 U 0.014 U 0.012 UCHLOROMETHANE 0.0098 U

NA 0.0071 U 0.0059 U 0.0071 U 0.00016 J 0.006 UCIS-1,2-DICHLOROETHENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UCIS-1,3-DICHLOROPROPENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UDIBROMOCHLOROMETHANE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UETHYLBENZENE 0.0049 U
4.8 U 0.028 UJ 0.023 U 0.028 UJ 0.027 UJ 0.024 UJMETHYLENE CHLORIDE 0.02 UJ
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 USTYRENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UTETRACHLOROETHENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UTOLUENE 0.0049 U
NA 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UTRANS-1,2-DICHLOROETHENE 0.0049 U

4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0069 U 0.006 UTRANS-1,3-DICHLOROPROPENE 0.0049 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0025 J 0.006 UTRICHLOROETHENE 0.0049 U
4.8 UJ 0.014 U 0.0011 J 0.014 U 0.014 U 0.012 UVINYL CHLORIDE 0.0098 U
4.8 U 0.0071 U 0.0059 U 0.0071 U 0.0041 J 0.006 UXYLENE (TOTAL) 0.0049 U

Semivolatile Organic Compounds (mg/kg)
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U1,2,4-TRICHLOROBENZENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U1,2-DICHLOROBENZENE 0.38 U

 
Page 80 of 91



Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U1,3-DICHLOROBENZENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U1,4-DICHLOROBENZENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2,2'-OXYBIS(2-CHLOROPROPANE) 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2,4,5-TRICHLOROPHENOL 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2,4,6-TRICHLOROPHENOL 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2,4-DICHLOROPHENOL 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2,4-DIMETHYLPHENOL 0.38 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U2,4-DINITROPHENOL 0.75 U
NA 0.42 U 0.48 U NA 0.47 U 0.37 U2,6-DINITROTOLUENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2-CHLORONAPHTHALENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2-CHLOROPHENOL 0.38 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 U2-METHYLNAPHTHALENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U2-METHYLPHENOL 0.38 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U2-NITROANILINE 0.75 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U2-NITROPHENOL 0.75 U
NA 0.83 U 0.95 UJ 2.6 U 0.95 UJ 0.73 U3,3'-DICHLOROBENZIDINE 0.75 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U3-NITROANILINE 0.75 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U4,6-DINITRO-2-METHYLPHENOL 0.75 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U4-BROMOPHENYL-PHENYLETHER 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U4-CHLORO-3-METHYLPHENOL 0.38 U
NA 0.42 U 0.48 UJ 1.3 U 0.47 UJ 0.37 U4-CHLOROANILINE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U4-CHLOROPHENYL-PHENYLETHER 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 U4-METHYLPHENOL 0.38 U
NA 0.83 U 0.95 UJ 2.6 U 0.95 UJ 0.73 U4-NITROANILINE 0.75 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 U4-NITROPHENOL 0.75 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UACENAPHTHENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UANTHRACENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UBENZO(A)ANTHRACENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UBENZO(A)PYRENE 0.075 U
NA 0.083 U 0.095 UJ 0.26 U 0.095 UJ 0.073 UBENZO(B)FLUORANTHENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UBENZO(G,H,I)PERYLENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UBENZO(K)FLUORANTHENE 0.075 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UBIS(2-CHLOROETHOXY)METHANE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UBIS(2-CHLOROETHYL)ETHER 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UBIS(2-ETHYLHEXYL)PHTHALATE 0.38 U
NA 0.42 U 0.48 UJ 1.3 U 0.47 UJ 0.37 UBUTYLBENZYLPHTHALATE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UCARBAZOLE 0.38 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UCHRYSENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UDI-N-BUTYLPHTHALATE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UDI-N-OCTYLPHTHALATE 0.38 U
NA 0.083 U 0.095 UJ 0.26 U 0.095 UJ 0.073 UDIBENZ(A,H)ANTHRACENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UDIBENZOFURAN 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UDIETHYLPHTHALATE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UDIMETHYLPHTHALATE 0.38 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UFLUORANTHENE 0.075 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UFLUORENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UHEXACHLOROBENZENE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UHEXACHLOROBUTADIENE 0.38 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 UHEXACHLOROCYCLOPENTADIENE 0.75 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UHEXACHLOROETHANE 0.38 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UINDENO(1,2,3-CD)PYRENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UISOPHORONE 0.38 U
NA 0.42 U 0.48 UJ 1.3 U 0.47 UJ 0.37 UN-NITROSO-DI-N-PROPYLAMINE 0.38 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UN-NITROSODIPHENYLAMINE (1) 0.38 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UNAPHTHALENE 0.075 U
NA 0.83 U 0.95 U 2.6 U 0.95 U 0.73 UPENTACHLOROPHENOL 0.75 U
NA 0.083 U 0.095 U 0.26 U 0.095 U 0.073 UPHENANTHRENE 0.075 U
NA 0.42 U 0.48 U 1.3 U 0.47 U 0.37 UPHENOL 0.38 U
NA 0.016 J 0.095 UJ 0.26 U 0.095 UJ 0.073 UPYRENE 0.075 U
NA 0.016 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
NA 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA 0.00013 UJ 0.00013 UJ 0.00011 UJ 0.00013 UJ 0.0001 UJPCB-101 0.00011 UJ
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA 0.00019 UJ 0.00018 UJ 0.00015 UJ 0.00019 UJ 0.00015 UJPCB-105 0.00015 UJ
NA 0.00019 UJ 0.00018 UJ 0.00015 UJ 0.00019 UJ 0.00015 UJPCB-118 0.00015 UJ
NA 0.00049 UJ 0.00048 UJ 0.00041 UJ 0.0005 UJ 0.00039 UJPCB-126 0.0004 UJ
NA 0.0002 UJ 0.0002 UJ 0.00017 UJ 0.0002 UJ 0.00016 UJPCB-128 0.00016 UJ
NA 0.00014 UJ 0.00013 UJ 0.00016 UJ 0.00014 UJ 0.00011 UJPCB-138 0.00011 UJ
NA 0.00026 UJ 0.00025 UJ 0.00021 UJ 0.00026 UJ 0.0002 UJPCB-153 0.00021 UJ
NA 0.00011 UJ 0.00011 UJ 0.000089 UJ 0.00011 UJ 0.000085 UJPCB-156 0.000086 UJ
NA 0.00023 UJ 0.00022 UJ 0.00019 UJ 0.00023 UJ 0.00018 UJPCB-170 0.00018 UJ
NA 0.00011 UJ 0.00011 UJ 0.00031 J 0.00026 J 0.000084 UJPCB-180 0.000085 UJ
NA 0.00011 UJ 0.00011 UJ 0.00009 UJ 0.00011 UJ 0.000087 UJPCB-183 0.000087 UJ
NA 0.00038 UJ 0.00037 UJ 0.00032 UJ 0.00038 UJ 0.0003 UJPCB-187 0.00031 UJ
NA 0.00026 UJ 0.00025 UJ 0.00021 UJ 0.00026 UJ 0.0002 UJPCB-195 0.00021 UJ
NA 0.00014 UJ 0.00013 UJ 0.00029 UJ 0.00016 UJ 0.00011 UJPCB-206 0.00011 UJ
NA 0.00017 UJ 0.00017 UJ 0.00014 UJ 0.00017 UJ 0.00014 UJPCB-209 0.00014 UJ
NA 0.00018 UJ 0.00012 UJ 0.00041 J 0.00012 UJ 0.000092 UJPCB-28 0.000093 UJ
NA 0.00019 UJ 0.00014 UJ 0.00012 UJ 0.00014 UJ 0.00011 UJPCB-44 0.00011 UJ
NA 0.0004 UJ 0.00039 UJ 0.00033 UJ 0.0004 UJ 0.00031 UJPCB-49 0.00032 UJ
NA 0.00013 UJ 0.00013 UJ 0.00011 UJ 0.00013 UJ 0.000098 UJPCB-52 0.000099 UJ
NA 0.000098 UJ 0.000096 UJ 0.000081 UJ 0.00047 UJ 0.000078 UJPCB-66 0.000079 UJ
NA 0.00027 UJ 0.00046 UJ 0.00022 UJ 0.00047 UJ 0.00021 UJPCB-8 0.00022 UJ
NA NA NA 0.00072 0.00026 NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 1.8 HY 2.5 HY 34 HY 400 HLY 2.6 HYDIESEL RANGE ORGANICS 4.7 HY
NA 12 H 16 H 180 H 610 HL 15 HMOTOR OIL RANGE ORGANICS 22 H

Gasoline Range (purgeables)
NA 0.3 UJ 0.3 UJ 0.27 UJ 0.38 UJ 0.22 UJGASOLINE RANGE ORGANICS 0.26 UJ

Explosives (mg/kg)
NA 0.24 U 0.24 U 0.2 U 0.24 U 0.19 U1,3,5-TRINITROBENZENE 0.19 U
NA 0.13 U 0.12 U 0.099 U 0.13 U 0.095 U1,3-DINITROBENZENE 0.096 U
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Sample Depth

05/19/1999

Sample Location ID

Sample Date

14.00 - 14.50

A216W04

0.00 - 2.00

A258-1

11/08/2006

2.00 - 4.00

A258-1

11/08/2006

0.00 - 2.00

A258-2

11/08/2006

2.00 - 4.00

A258-2

11/08/2006

0.00 - 2.00

A280-1

11/08/2006

Sample ID 136A216WB031 A258SS001 A258GP001 A258SS002 A258GP002 A280SS001

11/08/2006

2.00 - 4.00

A280-1

A280GP001

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA 0.21 U 0.21 U 0.18 U 0.22 U 0.17 U2,4,6-TRINITROTOLUENE 0.17 U
NA 0.3 U 0.29 U 0.25 U 0.3 U 0.24 U2,4-DINITROTOLUENE 0.24 U
NA NA NA 0.42 U NA NA2,6-DINITROTOLUENE NA
NA 0.13 U 0.12 U 0.099 U 0.13 U 0.095 U2-AMINO-4,6-DINITROTOLUENE 0.096 U
NA 0.49 U 0.48 U 0.41 U 0.5 U 0.39 U2-NITROTOLUENE 0.4 U
NA 0.37 U 0.36 U 0.3 U 0.37 U 0.29 U3-NITROTOLUENE 0.29 U
NA 0.24 U 0.24 U 0.2 U 0.24 U 0.19 U4-AMINO-2,6-DINITROTOLUENE 0.19 U
NA 0.48 U 0.47 U 0.4 U 0.48 U 0.38 U4-NITROTOLUENE 0.38 U
NA 0.2 U 0.2 U 0.17 U 0.2 U 0.16 UHMX 0.16 U
NA 0.21 U 0.21 U 0.18 U 0.22 U 0.17 UNITROBENZENE 0.17 U
NA 0.3 U 0.29 U 0.25 U 0.3 U 0.24 UNITROGLYCERINE 0.24 U
NA 0.0058 U 0.0058 U 0.0058 U 0.0058 U 0.0058 UPERCHLORATE 0.0058 U
NA 0.33 U 0.32 U 0.27 U 0.33 U 0.26 UPETN 0.26 U
NA 0.031 U 0.031 U 0.026 U 0.031 U 0.025 UPICRIC ACID 0.025 U
NA 0.37 U 0.36 U 0.3 U 0.37 U 0.29 URDX 0.29 U
NA 0.34 U 0.33 U 0.28 U 0.34 U 0.27 UTETRYL 0.27 U

Percent Moisture (%MST)
48.1 24.3 28.5 17.5 29.3 9.2PERCENT MOISTURE 11.2
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
11,000 14,000ALUMINUM
0.29 U 0.21 JANTIMONY

7.5 7.6ARSENIC
110 84BARIUM
0.42 0.47BERYLLIUM
0.83 0.91CADMIUM
3,700 9,200CALCIUM

24 33CHROMIUM
6.8 J 10 JCOBALT
24 35COPPER

24,000 25,000IRON
13 J 25 JLEAD

4,500 5,100MAGNESIUM
350 390MANGANESE

0.065 0.066MERCURY
0.23 J 0.14 JMOLYBDENUM
22 J 28 JNICKEL

0.29 U 0.21 JSELENIUM
0.29 U 0.3 USILVER
120 J 590SODIUM
0.29 U 0.3 UTHALLIUM

39 47VANADIUM
50 J 48 JZINC

Volatile Organic Compounds (mg/kg)
0.0054 U 0.0048 U1,1,1-TRICHLOROETHANE
0.0054 U 0.0048 U1,1,2,2-TETRACHLOROETHANE
0.0054 U 0.0048 U1,1,2-TRICHLOROETHANE
0.0054 U 0.0048 U1,1-DICHLOROETHANE
0.0054 U 0.0048 U1,1-DICHLOROETHENE
0.0054 U 0.0048 U1,2-DICHLOROETHANE
0.0054 U 0.0048 U1,2-DICHLOROPROPANE
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.011 U 0.0096 U2-BUTANONE
0.011 U 0.0096 U2-HEXANONE
0.011 U 0.0096 U4-METHYL-2-PENTANONE
0.022 UJ 0.019 UJACETONE
0.0054 U 0.0048 UBENZENE
0.0054 U 0.0048 UBROMODICHLOROMETHANE
0.0054 U 0.0048 UBROMOFORM
0.011 U 0.0096 UBROMOMETHANE
0.0054 U 0.0048 UCARBON DISULFIDE
0.0054 U 0.0048 UCARBON TETRACHLORIDE
0.0054 U 0.0048 UCHLOROBENZENE
0.011 U 0.0096 UCHLOROETHANE
0.0054 U 0.0048 UCHLOROFORM
0.011 U 0.0096 UCHLOROMETHANE
0.0054 U 0.0048 UCIS-1,2-DICHLOROETHENE
0.0054 U 0.0048 UCIS-1,3-DICHLOROPROPENE
0.0054 U 0.0048 UDIBROMOCHLOROMETHANE
0.0054 U 0.0048 UETHYLBENZENE
0.022 UJ 0.019 UMETHYLENE CHLORIDE
0.0054 U 0.0048 USTYRENE
0.0054 U 0.0048 UTETRACHLOROETHENE
0.0054 U 0.0048 UTOLUENE
0.0054 U 0.0048 UTRANS-1,2-DICHLOROETHENE
0.0054 U 0.0048 UTRANS-1,3-DICHLOROPROPENE
0.0054 U 0.0048 UTRICHLOROETHENE
0.011 U 0.0096 UVINYL CHLORIDE
0.0054 U 0.0048 UXYLENE (TOTAL)

Semivolatile Organic Compounds (mg/kg)
0.38 U 0.4 U1,2,4-TRICHLOROBENZENE
0.38 U 0.4 U1,2-DICHLOROBENZENE
0.38 U 0.4 U1,3-DICHLOROBENZENE
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.38 U 0.4 U1,4-DICHLOROBENZENE
0.38 U 0.4 U2,2'-OXYBIS(2-CHLOROPROPANE)
0.38 U 0.4 U2,4,5-TRICHLOROPHENOL
0.38 U 0.4 U2,4,6-TRICHLOROPHENOL
0.38 U 0.4 U2,4-DICHLOROPHENOL
0.38 U 0.4 U2,4-DIMETHYLPHENOL
0.77 U 0.79 U2,4-DINITROPHENOL
0.38 U 0.4 U2,6-DINITROTOLUENE
0.38 U 0.4 U2-CHLORONAPHTHALENE
0.38 U 0.4 U2-CHLOROPHENOL
0.077 U 0.079 U2-METHYLNAPHTHALENE
0.38 U 0.4 U2-METHYLPHENOL
0.77 U 0.79 U2-NITROANILINE
0.77 U 0.79 U2-NITROPHENOL
0.77 UJ 0.79 UJ3,3'-DICHLOROBENZIDINE
0.77 U 0.79 U3-NITROANILINE
0.77 U 0.79 U4,6-DINITRO-2-METHYLPHENOL
0.38 U 0.4 U4-BROMOPHENYL-PHENYLETHER
0.38 U 0.4 U4-CHLORO-3-METHYLPHENOL
0.38 UJ 0.4 UJ4-CHLOROANILINE
0.38 U 0.4 U4-CHLOROPHENYL-PHENYLETHER
0.38 U 0.4 U4-METHYLPHENOL
0.77 UJ 0.79 UJ4-NITROANILINE
0.77 U 0.79 U4-NITROPHENOL
0.077 U 0.079 UACENAPHTHENE
0.077 U 0.079 UANTHRACENE
0.077 U 0.079 UBENZO(A)ANTHRACENE
0.077 U 0.079 UBENZO(A)PYRENE
0.077 UJ 0.079 UJBENZO(B)FLUORANTHENE
0.077 U 0.079 UBENZO(G,H,I)PERYLENE
0.077 U 0.079 UBENZO(K)FLUORANTHENE
0.38 U 0.4 UBIS(2-CHLOROETHOXY)METHANE
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.38 U 0.4 UBIS(2-CHLOROETHYL)ETHER
0.38 U 0.4 UBIS(2-ETHYLHEXYL)PHTHALATE
0.38 UJ 0.4 UJBUTYLBENZYLPHTHALATE
0.38 U 0.4 UCARBAZOLE
0.077 U 0.079 UCHRYSENE
0.38 U 0.4 UDI-N-BUTYLPHTHALATE
0.38 U 0.4 UDI-N-OCTYLPHTHALATE

0.077 UJ 0.079 UJDIBENZ(A,H)ANTHRACENE
0.38 U 0.4 UDIBENZOFURAN
0.38 U 0.4 UDIETHYLPHTHALATE
0.38 U 0.4 UDIMETHYLPHTHALATE
0.077 U 0.079 UFLUORANTHENE
0.077 U 0.079 UFLUORENE
0.38 U 0.4 UHEXACHLOROBENZENE
0.38 U 0.4 UHEXACHLOROBUTADIENE
0.77 U 0.79 UHEXACHLOROCYCLOPENTADIENE
0.38 U 0.4 UHEXACHLOROETHANE
0.077 U 0.079 UINDENO(1,2,3-CD)PYRENE
0.38 U 0.4 UISOPHORONE
0.38 UJ 0.4 UJN-NITROSO-DI-N-PROPYLAMINE
0.38 U 0.4 UN-NITROSODIPHENYLAMINE (1)
0.077 U 0.079 UNAPHTHALENE
0.77 U 0.79 UPENTACHLOROPHENOL
0.077 U 0.079 UPHENANTHRENE
0.38 U 0.4 UPHENOL

0.077 UJ 0.079 UJPYRENE
0 U 0 UTOTAL HMW PAHS
0 U 0 UTOTAL LMW PAHS

PCBs/Pesticides (mg/kg)
0.00011 U 0.00011 UPCB-101
0.00015 U 0.00015 UPCB-105
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00015 U 0.00015 UPCB-118
0.0004 U 0.00041 UPCB-126
0.00016 U 0.00017 UPCB-128
0.00011 U 0.00011 UPCB-138
0.00021 U 0.00021 UPCB-153
0.000087 U 0.000089 UPCB-156
0.00018 U 0.00019 UPCB-170
0.000086 U 0.000088 UPCB-180
0.000088 U 0.00009 UPCB-183
0.00031 U 0.00032 UPCB-187
0.00021 U 0.00021 UPCB-195
0.00011 U 0.00011 UPCB-206
0.00014 U 0.00014 UPCB-209
0.000094 U 0.000096 UPCB-28
0.00011 U 0.00012 UPCB-44
0.00032 U 0.00033 UPCB-49
0.000099 U 0.00011 UPCB-52
0.000079 U 0.000081 UPCB-66
0.00022 U 0.00022 UPCB-8

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

4.9 HY 5.9 HYDIESEL RANGE ORGANICS
26 H 23 HMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
0.19 UJ 0.22 UJGASOLINE RANGE ORGANICS

Explosives (mg/kg)
0.2 U 0.2 U1,3,5-TRINITROBENZENE

0.097 U 0.1 U1,3-DINITROBENZENE
0.17 U 0.18 U2,4,6-TRINITROTOLUENE
0.24 U 0.25 U2,4-DINITROTOLUENE
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A280-2

2.00 - 4.00

A280-2

11/08/2006

Sample ID A280SS002 A280GP002

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.097 U 0.1 U2-AMINO-4,6-DINITROTOLUENE
0.4 U 0.41 U2-NITROTOLUENE
0.3 U 0.3 U3-NITROTOLUENE
0.2 U 0.2 U4-AMINO-2,6-DINITROTOLUENE
0.39 U 0.4 U4-NITROTOLUENE
0.16 U 0.25 JHMX
0.17 U 0.18 UNITROBENZENE
0.24 U 0.25 UNITROGLYCERINE

0.0058 U 0.0058 UPERCHLORATE
0.26 U 0.27 UPETN
0.025 U 0.026 UPICRIC ACID
0.3 U 0.43 JRDX
0.27 U 0.28 UTETRYL

Percent Moisture (%MST)
11.9 14.7PERCENT MOISTURE
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PCB

NA

Percent moisture
Benzene hexachloride
Composite sample
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene
Dichlorodiphenyltrichloroethane

H
HMW
HMX
ID
J
L

Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.

LMW
mg/kg

PAH

Low-molecular-weight
Milligram per kilogram
Not applicable
Polycyclic aromatic hydrocarbon

r
Polychlorinated biphenyl
Removed sample

RDX Cyclotrimethylene trinitramine
TOC Total Organic Carbon

Notes:

TPH Total petroleum hydrocarbons

DDT

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

%MST
BHC
c
DDD
DDE

Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

TABLE G-3: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

 Page 91 of 91

Removed samples are indicated with grey shading.



Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

Metals (mg/kg)
NA NA NA NA NA NAANTIMONY 5.1 J
NA NA NA NA NA NACADMIUM 10 U
NA NA NA NA NA NACALCIUM 10,100
NA NA NA NA NA NACHROMIUM 203
NA NA NA NA NA NACOBALT 10 U
NA NA NA NA NA NACOPPER 67
NA NA NA NA NA NAIRON 52,100
NA NA NA NA NA NALEAD 10.2
NA NA NA NA NA NAMANGANESE 537
NA NA NA NA NA NANICKEL 108
NA NA NA NA NA NAPOTASSIUM 13,800
NA NA NA NA NA NASILVER 10 U
NA NA NA NA NA NATIN 12.1
NA NA NA NA NA NATITANIUM 5,200
NA NA NA NA NA NAVANADIUM 179
NA NA NA NA NA NAZINC 121

Volatile Organic Compounds (mg/kg)
NA 0.013 U NA 0.012 U NA NA1,1,1-TRICHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,1,2,2-TETRACHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,1,2-TRICHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,1-DICHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,1-DICHLOROETHENE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,2-DICHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NA1,2-DICHLOROETHENE (TOTAL) 0.016 U
NA 0.013 U NA 0.012 U NA NA1,2-DICHLOROPROPANE 0.016 U
NA 0.013 U NA 0.012 U NA NA2-BUTANONE 0.016 U
NA 0.013 U NA 0.012 U NA NA2-HEXANONE 0.016 U
NA 0.013 U NA 0.012 U NA NA4-METHYL-2-PENTANONE 0.016 U
NA 0.013 U NA 0.012 U NA NAACETONE 0.016 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0073 UBENZENE 0.016 U
NA 0.013 U NA 0.012 U NA NABROMODICHLOROMETHANE 0.016 U
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Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

Volatile Organic Compounds (mg/kg)
NA 0.013 U NA 0.012 U NA NABROMOFORM 0.016 U
NA 0.013 U NA 0.012 U NA NABROMOMETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NACARBON DISULFIDE 0.016 U
NA 0.013 U NA 0.012 U NA NACARBON TETRACHLORIDE 0.016 U
NA 0.013 U NA 0.012 U NA NACHLOROBENZENE 0.016 U
NA 0.013 U NA 0.012 U NA NACHLOROETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NACHLOROFORM 0.016 U
NA 0.013 U NA 0.012 U NA NACHLOROMETHANE 0.016 U
NA 0.013 U NA 0.012 U NA NACIS-1,3-DICHLOROPROPENE 0.016 U
NA 0.013 U NA 0.012 U NA NADIBROMOCHLOROMETHANE 0.016 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0073 UETHYLBENZENE 0.016 U
NA 0.003 J NA 0.003 J NA NAMETHYLENE CHLORIDE 0.016 U
NA 0.013 U NA 0.012 U NA NASTYRENE 0.016 U
NA 0.013 U NA 0.012 U NA NATETRACHLOROETHENE 0.016 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.016TOLUENE 0.016 U
NA 0.013 U NA 0.012 U NA NATRANS-1,3-DICHLOROPROPENE 0.016 U
NA 0.013 U NA 0.012 U NA NATRICHLOROETHENE 0.016 U
NA 0.013 U NA 0.012 U NA NAVINYL CHLORIDE 0.016 U

0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.015XYLENE (TOTAL) 0.016 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.46 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.23 U
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.23 U
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.23 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.46 U
NA NA NA NA NA NA2,4,5-TRICHLOROPHENOL 1.2 U
NA NA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.46 U
NA NA NA NA NA NA2,4-DICHLOROPHENOL 0.46 UJ
NA NA NA NA NA NA2,4-DIMETHYLPHENOL 0.46 U
NA NA NA NA NA NA2,4-DINITROPHENOL 1.2 U
NA NA NA NA NA NA2-CHLORONAPHTHALENE 0.46 U
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Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA2-CHLOROPHENOL 0.46 U
NA NA NA NA NA NA2-METHYLNAPHTHALENE 0.46 U
NA NA NA NA NA NA2-METHYLPHENOL 0.46 U
NA NA NA NA NA NA2-NITROANILINE 1.2 U
NA NA NA NA NA NA2-NITROPHENOL 0.46 U
NA NA NA NA NA NA3,3'-DICHLOROBENZIDINE 0.46 UJ
NA NA NA NA NA NA3-NITROANILINE 1.2 U
NA NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 1.2 U
NA NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.46 U
NA NA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.46 U
NA NA NA NA NA NA4-CHLOROANILINE 0.46 U
NA NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.46 U
NA NA NA NA NA NA4-METHYLPHENOL 0.46 U
NA NA NA NA NA NA4-NITROANILINE 1.2 U
NA NA NA NA NA NA4-NITROPHENOL 1.2 U
NA NA NA NA NA NAACENAPHTHENE 0.46 U
NA NA NA NA NA NAACENAPHTHYLENE 0.46 U
NA NA NA NA NA NAANTHRACENE 0.46 U
NA NA NA NA NA NABENZO(A)ANTHRACENE 0.46 U
NA NA NA NA NA NABENZO(A)PYRENE 0.46 U
NA NA NA NA NA NABENZO(B)FLUORANTHENE 0.46 U
NA NA NA NA NA NABENZO(G,H,I)PERYLENE 0.46 U
NA NA NA NA NA NABENZO(K)FLUORANTHENE 0.46 UJ
NA NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.46 U
NA NA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.46 U
NA NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.18 U
NA NA NA NA NA NABUTYLBENZYLPHTHALATE 0.46 U
NA NA NA NA NA NACARBAZOLE 0.46 U
NA NA NA NA NA NACHRYSENE 0.46 U
NA NA NA NA NA NADI-N-BUTYLPHTHALATE 0.46 U
NA NA NA NA NA NADI-N-OCTYLPHTHALATE 0.46 U
NA NA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.46 U
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Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NADIBENZOFURAN 0.46 U
NA NA NA NA NA NADIETHYLPHTHALATE 0.46 U
NA NA NA NA NA NADIMETHYLPHTHALATE 0.46 U
NA NA NA NA NA NAFLUORANTHENE 0.46 U
NA NA NA NA NA NAFLUORENE 0.46 U
NA NA NA NA NA NAHEXACHLOROBENZENE 0.46 U
NA NA NA NA NA NAHEXACHLOROBUTADIENE 0.46 U
NA NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 0.46 UJ
NA NA NA NA NA NAHEXACHLOROETHANE 0.46 U
NA NA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.46 U
NA NA NA NA NA NAISOPHORONE 0.46 U
NA NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.46 U
NA NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.46 U
NA NA NA NA NA NANAPHTHALENE 0.46 U
NA NA NA NA NA NAPENTACHLOROPHENOL 1.2 U
NA NA NA NA NA NAPHENANTHRENE 0.46 U
NA NA NA NA NA NAPHENOL 0.46 U
NA NA NA NA NA NAPYRENE 0.46 U
NA NA NA NA NA NATOTAL HMW PAHS 0 U
NA NA NA NA NA NATOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDD 0.005 U
NA NA NA NA NA NA4,4'-DDE 0.005 U
NA NA NA NA NA NA4,4'-DDT 0.005 U
NA NA NA NA NA NAALDRIN 0.002 U
NA NA NA NA NA NAALPHA-BHC 0.002 U
NA NA NA NA NA NAALPHA-CHLORDANE 0.002 U
NA NA NA NA NA NAAROCLOR-1016 0.024 U
NA NA NA NA NA NAAROCLOR-1221 0.047 U
NA NA NA NA NA NAAROCLOR-1232 0.024 U
NA NA NA NA NA NAAROCLOR-1242 0.024 U

 
Page 4 of 184



Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NAAROCLOR-1248 0.024 U
NA NA NA NA NA NAAROCLOR-1254 0.024 U
NA NA NA NA NA NAAROCLOR-1260 0.024 U
NA NA NA NA NA NABETA-BHC 0.002 U
NA NA NA NA NA NADELTA-BHC 0.002 U
NA NA NA NA NA NADIELDRIN 0.005 U
NA NA NA NA NA NAENDOSULFAN I 0.002 U
NA NA NA NA NA NAENDOSULFAN II 0.005 U
NA NA NA NA NA NAENDOSULFAN SULFATE 0.005 U
NA NA NA NA NA NAENDRIN 0.005 U
NA NA NA NA NA NAENDRIN ALDEHYDE 0.005 U
NA NA NA NA NA NAENDRIN KETONE 0.005 U
NA NA NA NA NA NAGAMMA-BHC (LINDANE) 0.002 U
NA NA NA NA NA NAGAMMA-CHLORDANE 0.002 U
NA NA NA NA NA NAHEPTACHLOR 0.0005 UJ
NA NA NA NA NA NAHEPTACHLOR EPOXIDE 0.0005 UJ
NA NA NA NA NA NAMETHOXYCHLOR 0.024 U
NA NA NA NA NA NATOTAL BHC 0 U
NA NA NA NA NA NATOTAL CHLORDANES 0 U
NA NA NA NA NA NATOTAL DDTS 0 U
NA NA NA NA NA NATOTAL ENDRINS 0 U
NA NA NA NA NA NATOXAPHENE 0.14 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1,100 U 1,300 U 580 U 300 U 1,200 U 93DIESEL RANGE ORGANICS 9 U
7,100 7,300 3,800 1,800 5,500 NAMOTOR OIL RANGE ORGANICS 9 U

Gasoline Range (purgeables)
NA NA NA NA NA 1.8GASOLINE RANGE ORGANICS 0.7 U

Explosives (mg/kg)
NA NA NA NA NA NA1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

01/06/1993

Sample Location ID

Sample Date

1.00 - 1.00

191-190-S-P1

1.00 - 1.00

191-190-S-P2

01/06/1993

1.00 - 1.00

191-190-S-P3

01/06/1993

1.00 - 1.00

191-190-S-P4

01/06/1993

1.00 - 1.00

191-190-S-P5

12/22/1992

5.00 - 5.00

191TN-A190-S-05-

01/06/1993

Sample ID 191-190-S-P1 191-190-S-P2 191-190-S-P3 191-190-S-P4 191-190-S-P5 TN-A190-S-05-SW-

03/02/1999

2.00 - 2.50

208UX4005

208UX4005

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r r rr

Explosives (mg/kg)
NA NA NA NA NA NA1,3-DINITROBENZENE 0.12 U
NA NA NA NA NA NA2,4,6-TRINITROTOLUENE 0.12 U
NA NA NA NA NA NA2,4-DIAMINO-6-NITROTOLUENE 0.12 U
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2,6-DIAMINO-4-NITROTOLUENE 0.25 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2-NITROTOLUENE 0.12 U
NA NA NA NA NA NA3-NITROTOLUENE 0.12 U
NA NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA4-NITROTOLUENE 0.12 U
NA NA NA NA NA NAHMX 0.12 U
NA NA NA NA NA NANITROBENZENE 0.12 U
NA NA NA NA NA NANITROGLYCERINE 2.5 U
NA NA NA NA NA NAPETN 5 U
NA NA NA NA NA NAPICRIC ACID 0.12 U
NA NA NA NA NA NARDX 0.12 U
NA NA NA NA NA NATETRYL 0.12 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
2.8 J 10 U 10 U 2.7 J 10 U 10 UCADMIUM 10 U

12,400 10,400 25,200 11,100 12,700 15,700CALCIUM 17,800
167 176 145 140 111 124CHROMIUM 112
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
37.5 67 44.3 50.5 40.5 38.9COPPER 72.3

38,200 49,000 41,200 40,100 40,300 45,300IRON 49,600
9.4 J 23.2 35.2 39.1 27.3 57.9LEAD 78.1
647 468 799 873 789 894MANGANESE 1,150
83.4 110 59.7 58 49.4 48.3NICKEL 38.2

13,100 14,200 15,200 16,300 16,800 15,100POTASSIUM 14,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
8.7 J 6.8 J 12 13.1 17.1 14.3TIN 15.2
4,180 5,090 4,120 3,720 4,110 4,550TITANIUM 4,340
132 198 115 126 115 160VANADIUM 161
62.4 146 90.7 91.2 105 131ZINC 123

Volatile Organic Compounds (mg/kg)
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,1,1-TRICHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,1,2,2-TETRACHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,1,2-TRICHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJ1,1-DICHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,1-DICHLOROETHENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJ1,2-DICHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,2-DICHLOROETHENE (TOTAL) 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U1,2-DICHLOROPROPANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJ2-BUTANONE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJ2-HEXANONE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 U4-METHYL-2-PENTANONE 0.01 U
0.018 U 0.089 U 0.024 U 0.026 UJ 0.087 U 0.019 UJACETONE 0.014 UJ
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.007 JBENZENE 0.005 J
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UBROMODICHLOROMETHANE 0.01 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UBROMOFORM 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UBROMOMETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.012 JCARBON DISULFIDE 0.002 J
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UCARBON TETRACHLORIDE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UCHLOROBENZENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJCHLOROETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UCHLOROFORM 0.01 U
0.018 U 0.089 U 0.024 U 0.019 UJ 0.087 U 0.019 UJCHLOROMETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UCIS-1,3-DICHLOROPROPENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UDIBROMOCHLOROMETHANE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UETHYLBENZENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UMETHYLENE CHLORIDE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 USTYRENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UTETRACHLOROETHENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UTOLUENE 0.002 J
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UTRANS-1,3-DICHLOROPROPENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UTRICHLOROETHENE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UVINYL CHLORIDE 0.01 U
0.018 U 0.089 U 0.024 U 0.019 U 0.087 U 0.019 UXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U1,2,4-TRICHLOROBENZENE 0.4 U
0.23 U 0.24 U 0.2 U 0.21 U 0.22 U 0.21 U1,2-DICHLOROBENZENE 0.2 U
0.23 U 0.24 U 0.2 U 0.21 U 0.22 U 0.21 U1,3-DICHLOROBENZENE 0.2 U
0.23 U 0.24 U 0.2 U 0.21 U 0.22 U 0.21 U1,4-DICHLOROBENZENE 0.2 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2,4,6-TRICHLOROPHENOL 0.4 U
0.45 UJ 0.48 UJ 0.4 UJ 0.42 UJ 0.44 UJ 0.42 UJ2,4-DICHLOROPHENOL 0.4 UJ
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2,4-DIMETHYLPHENOL 0.4 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U2,4-DINITROPHENOL 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2-CHLORONAPHTHALENE 0.4 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2-CHLOROPHENOL 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2-METHYLNAPHTHALENE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2-METHYLPHENOL 0.4 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U2-NITROANILINE 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U2-NITROPHENOL 0.4 U
0.45 UJ 0.48 UJ 0.4 U 0.42 U 0.44 UJ 0.42 UJ3,3'-DICHLOROBENZIDINE 0.4 UJ
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U3-NITROANILINE 1 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U4-CHLOROANILINE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 U4-METHYLPHENOL 0.4 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U4-NITROANILINE 1 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 U4-NITROPHENOL 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UACENAPHTHENE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UACENAPHTHYLENE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UANTHRACENE 0.042 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UBENZO(A)ANTHRACENE 0.24 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UBENZO(A)PYRENE 0.18 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UBENZO(B)FLUORANTHENE 0.13 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UBENZO(G,H,I)PERYLENE 0.07 J
0.45 UJ 0.48 UJ 0.4 UJ 0.42 UJ 0.44 UJ 0.42 UJBENZO(K)FLUORANTHENE 0.19 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.18 U 0.19 U 0.16 U 0.16 U 0.17 UJ 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UBUTYLBENZYLPHTHALATE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UCARBAZOLE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.035 J 0.42 UCHRYSENE 0.22 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UDI-N-BUTYLPHTHALATE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UDI-N-OCTYLPHTHALATE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UDIBENZ(A,H)ANTHRACENE 0.4 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UDIBENZOFURAN 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UDIETHYLPHTHALATE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UDIMETHYLPHTHALATE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UFLUORANTHENE 0.41
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UFLUORENE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UHEXACHLOROBENZENE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UHEXACHLOROBUTADIENE 0.4 U
0.45 UJ 0.48 UJ 0.4 UJ 0.42 UJ 0.44 U 0.42 UJHEXACHLOROCYCLOPENTADIENE 0.4 UJ
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UHEXACHLOROETHANE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 UJ 0.42 UINDENO(1,2,3-CD)PYRENE 0.066 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UISOPHORONE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UNAPHTHALENE 0.4 U
1.1 U 1.2 U 1 U 1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1 U
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UPHENANTHRENE 0.065 J
0.45 U 0.48 U 0.4 U 0.42 U 0.44 U 0.42 UPHENOL 0.4 U
0.45 U 0.48 U 0.4 U 0.42 U 0.042 J 0.42 UPYRENE 0.42

0 U 0 U 0 U 0 U 0.077 0 UTOTAL HMW PAHS 1.926
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0.107

PCBs/Pesticides (mg/kg)
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1016 0.02 U
0.046 U 0.049 U 0.04 U 0.042 U 0.044 U 0.043 UAROCLOR-1221 0.041 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1232 0.02 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1242 0.02 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1248 0.02 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1254 0.02 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UAROCLOR-1260 0.02 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.005 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.023 U 0.024 U 0.02 U 0.021 U 0.022 U 0.021 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.14 U 0.15 U 0.12 U 0.13 U 0.13 U 0.13 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 10 U 8 U 8 U 9 U 8 UDIESEL RANGE ORGANICS 8 U
9 U 4 J 78 Y 77 Y 110 Y 16 YMOTOR OIL RANGE ORGANICS 66 Y

Gasoline Range (purgeables)
0.7 UJ 0.7 U 0.6 U 0.6 U 0.7 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

3.50 - 4.00

208UX4006

4.00 - 4.50

208UX4007

03/02/1999

2.00 - 2.50

208UX4008

03/02/1999

2.00 - 2.50

208UX4009

03/02/1999

4.00 - 4.50

208UX4010

03/02/1999

2.00 - 2.50

208UX4011

03/02/1999

Sample ID 208UX4006 208UX4007 208UX4008 208UX4009 208UX4010 208UX4011

03/02/1999

2.00 - 2.50

208UX4012

208UX4012

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
7 J 10 U 10 U 10 U 10 U 10 UANTIMONY 5.5 J

3.8 J 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
15,900 11,700 21,200 9,920 9,900 9,950CALCIUM 9,480

128 122 117 103 104 95CHROMIUM 92.7
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
59.7 48.5 70.6 50.5 58.7 51COPPER 46.1

50,300 42,800 47,000 36,300 35,700 39,100IRON 37,300
50.4 74.7 78 20.5 45.2 15.1LEAD 15.4
1,060 690 957 489 384 402MANGANESE 390
68.5 62.2 52.9 39.8 37.4 43NICKEL 33.7

15,400 17,100 13,900 20,400 19,600 19,400POTASSIUM 19,200
10 U 10 U 10 U 10 U 10 U 4 JSILVER 10 U
19.2 15.8 19.7 16.1 14.2 11.5TIN 16.3
4,510 4,620 4,240 4,400 4,130 4,120TITANIUM 4,230
162 132 159 110 115 136VANADIUM 98.6
154 127 185 168 228 105ZINC 108 J

Volatile Organic Compounds (mg/kg)
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJ1,1,2,2-TETRACHLOROETHANE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 UJ 0.012 UJ 0.012 UJ1,1-DICHLOROETHANE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 UJ 0.012 UJ 0.012 UJ1,2-DICHLOROETHANE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 UJ 0.012 UJ 0.012 UJ2-BUTANONE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 UJ 0.012 UJ 0.012 UJ2-HEXANONE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJ4-METHYL-2-PENTANONE 0.012 UJ
0.016 U 0.034 UJ 0.038 UJ 0.011 UJ 0.012 UJ 0.012 UJACETONE 0.012 UJ
0.011 J 0.008 J 0.008 J 0.003 J 0.003 J 0.002 JBENZENE 0.002 J
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.012 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UBROMOFORM 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UBROMOMETHANE 0.012 U
0.016 U 0.01 J 0.008 J 0.011 U 0.012 U 0.012 UCARBON DISULFIDE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJCHLOROBENZENE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 UJ 0.012 UJ 0.012 UJCHLOROETHANE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UCHLOROFORM 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UCHLOROMETHANE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJETHYLBENZENE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJSTYRENE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.005 J 0.012 UJ 0.012 UJTETRACHLOROETHENE 0.012 UJ
0.014 J 0.004 J 0.006 J 0.011 U 0.012 UJ 0.012 UJTOLUENE 0.012 UJ
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UTRICHLOROETHENE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 U 0.012 UVINYL CHLORIDE 0.012 U
0.016 U 0.022 U 0.024 U 0.011 U 0.012 UJ 0.012 UJXYLENE (TOTAL) 0.002 J

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U1,2,4-TRICHLOROBENZENE 0.43 U
0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.2 U1,2-DICHLOROBENZENE 0.22 U
0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.2 U1,3-DICHLOROBENZENE 0.22 U
0.21 U 0.21 U 0.22 U 0.21 U 0.21 U 0.2 U1,4-DICHLOROBENZENE 0.22 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U2,4,5-TRICHLOROPHENOL 1.1 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2,4,6-TRICHLOROPHENOL 0.43 U
0.42 UJ 0.43 UJ 0.43 UJ 0.41 UJ 0.42 UJ 0.41 UJ2,4-DICHLOROPHENOL 0.43 UJ
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2,4-DIMETHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U2,4-DINITROPHENOL 1.1 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2-CHLORONAPHTHALENE 0.43 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2-CHLOROPHENOL 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2-METHYLNAPHTHALENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U2-NITROANILINE 1.1 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U2-NITROPHENOL 0.43 U
0.42 UJ 0.43 UJ 0.43 UJ 0.41 U 0.42 U 0.41 U3,3'-DICHLOROBENZIDINE 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U3-NITROANILINE 1.1 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U4-CHLOROANILINE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 U4-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U4-NITROANILINE 1.1 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 U4-NITROPHENOL 1.1 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UACENAPHTHENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UACENAPHTHYLENE 0.43 U
0.42 U 0.026 J 0.43 U 0.41 U 0.42 U 0.41 UANTHRACENE 0.43 U
0.42 U 0.051 J 0.43 U 0.41 U 0.42 U 0.41 UBENZO(A)ANTHRACENE 0.43 U
0.42 U 0.046 J 0.43 U 0.41 UJ 0.42 UJ 0.41 UBENZO(A)PYRENE 0.43 UJ
0.42 U 0.038 J 0.43 U 0.41 UJ 0.032 J 0.41 UBENZO(B)FLUORANTHENE 0.43 UJ
0.42 U 0.43 U 0.43 U 0.41 UJ 0.42 UJ 0.41 UBENZO(G,H,I)PERYLENE 0.43 UJ
0.42 UJ 0.043 J 0.43 UJ 0.41 UJ 0.42 UJ 0.41 UBENZO(K)FLUORANTHENE 0.43 UJ
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.43 U
0.17 U 0.17 U 0.17 UJ 0.16 UJ 0.16 UJ 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UBUTYLBENZYLPHTHALATE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UCARBAZOLE 0.43 U
0.42 U 0.048 J 0.43 U 0.41 U 0.42 U 0.41 UCHRYSENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UDI-N-BUTYLPHTHALATE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 UJ 0.42 UJ 0.41 UDI-N-OCTYLPHTHALATE 0.43 UJ
0.42 U 0.43 U 0.43 U 0.41 UJ 0.42 UJ 0.41 UDIBENZ(A,H)ANTHRACENE 0.43 UJ
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UDIBENZOFURAN 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UDIETHYLPHTHALATE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UDIMETHYLPHTHALATE 0.43 U
0.42 U 0.13 J 0.43 U 0.41 U 0.029 J 0.41 UFLUORANTHENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UFLUORENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UHEXACHLOROBENZENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UHEXACHLOROBUTADIENE 0.43 U
0.42 UJ 0.43 UJ 0.43 UJ 0.41 U 0.42 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UHEXACHLOROETHANE 0.43 U
0.42 U 0.02 J 0.43 U 0.41 UJ 0.42 UJ 0.41 UINDENO(1,2,3-CD)PYRENE 0.43 UJ
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UISOPHORONE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.034 J 0.41 UNAPHTHALENE 0.43 U
1.1 U 1.1 U 1.1 U 1 U 1 U 1 UPENTACHLOROPHENOL 1.1 U
0.42 U 0.12 J 0.43 U 0.41 U 0.031 J 0.41 UPHENANTHRENE 0.43 U
0.42 U 0.43 U 0.43 U 0.41 U 0.42 U 0.41 UPHENOL 0.43 U
0.42 U 0.1 J 0.43 U 0.41 U 0.031 J 0.41 UPYRENE 0.43 U

0 U 0.476 0 U 0 U 0.092 0 UTOTAL HMW PAHS 0 U
0 U 0.146 0 U 0 U 0.065 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1016 0.022 U
0.042 U 0.043 U 0.044 U 0.042 U 0.042 U 0.041 UAROCLOR-1221 0.044 U
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1232 0.022 U
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1242 0.022 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1248 0.022 U
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1254 0.022 U
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 U 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.021 U 0.022 U 0.022 U 0.021 U 0.021 U 0.021 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.13 U 0.13 U 0.12 U 0.13 U 0.12 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 9 U 9 U 8 U 14 Y 8 UDIESEL RANGE ORGANICS 9 U
120 Y 18 Y 340 Y 8 U 8 J 2 JMOTOR OIL RANGE ORGANICS 9 U

Gasoline Range (purgeables)
0.6 U 0.6 U 0.7 U 2 J 4 J 0.8 YGASOLINE RANGE ORGANICS 0.7 UJ

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/02/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4013

2.00 - 2.50

208UX4014

03/02/1999

3.50 - 4.00

208UX4015

03/03/1999

2.00 - 2.50

208UX4016

03/03/1999

2.00 - 2.50

208UX4017

03/03/1999

2.00 - 2.50

208UX4018

03/02/1999

Sample ID 208UX4013 208UX4014 208UX4015 208UX4016 208UX4017 208UX4018

03/03/1999

2.00 - 2.50

208UX4019

208UX4019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
33.1 10 U 6.7 J 10 U 10 U 5.3 JANTIMONY 10 U
8.8 J 10 U 3.1 J 10 U 10 U 10 UCADMIUM 10 U

12,200 9,430 7,730 14,400 8,700 8,350CALCIUM 13,400
406 85.7 91.2 99.2 76.8 123CHROMIUM 126
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
73.7 36.3 37.3 47.2 38.9 47.4 JCOPPER 40

35,600 40,200 36,000 39,300 33,100 50,100IRON 39,900
630 69.9 226 97.3 35.3 95.4 JLEAD 21.1 J
586 391 467 1,120 363 545MANGANESE 574
43.7 28.8 40.1 36.8 26.4 45.5NICKEL 59.5

18,300 15,600 16,300 13,700 16,200 14,600POTASSIUM 16,100
4.7 J 10 U 10 U 10 U 10 U 10 USILVER 10 U
35.5 23.1 18.3 22.6 22.9 43.8TIN 14.7
4,280 3,710 3,830 4,150 3,890 3,790TITANIUM 4,510
98.8 113 93.2 118 92.5 98.4VANADIUM 122
2,590 236 407 166 77.3 468 JZINC 83.1 J

Volatile Organic Compounds (mg/kg)
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R1,1,1-TRICHLOROETHANE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R1,1,2,2-TETRACHLOROETHANE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R1,1,2-TRICHLOROETHANE 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJ1,1-DICHLOROETHANE 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJ1,1-DICHLOROETHENE 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJ1,2-DICHLOROETHANE 0.03 U
0.061 0.032 U 0.014 U 0.003 J 0.012 U 0.025 J1,2-DICHLOROETHENE (TOTAL) 0.03 U

0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R1,2-DICHLOROPROPANE 0.03 U
0.016 UJ 0.032 UJ 0.014 UJ 0.017 UJ 0.012 UJ 0.027 UJ2-BUTANONE 0.03 U
0.016 UJ 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R2-HEXANONE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 R4-METHYL-2-PENTANONE 0.03 U
0.016 UJ 0.032 UJ 0.014 UJ 0.063 UJ 0.012 UJ 0.097 UJACETONE 0.075 UJ
0.006 J 0.032 UJ 0.003 J 0.017 U 0.003 J 0.027 RBENZENE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RBROMODICHLOROMETHANE 0.03 U
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RBROMOFORM 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJBROMOMETHANE 0.03 U
0.007 J 0.032 U 0.002 J 0.002 J 0.012 U 0.027 UJCARBON DISULFIDE 0.006 J
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RCARBON TETRACHLORIDE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RCHLOROBENZENE 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJCHLOROETHANE 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJCHLOROFORM 0.03 U
0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJCHLOROMETHANE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RCIS-1,3-DICHLOROPROPENE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RDIBROMOCHLOROMETHANE 0.03 U
0.016 0.032 UJ 0.014 U 0.017 U 0.012 U 0.025 JETHYLBENZENE 0.03 U

0.016 U 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJMETHYLENE CHLORIDE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RSTYRENE 0.03 U

0.14 0.005 J 0.001 J 0.003 J 0.012 U 0.14 JTETRACHLOROETHENE 0.03 U
0.014 J 0.032 UJ 0.014 U 0.017 U 0.012 U 0.007 JTOLUENE 0.03 U
0.016 U 0.032 UJ 0.014 U 0.017 U 0.012 U 0.027 RTRANS-1,3-DICHLOROPROPENE 0.03 U
0.024 0.032 UJ 0.014 U 0.017 U 0.012 U 0.014 JTRICHLOROETHENE 0.03 U

0.005 J 0.032 U 0.014 U 0.017 U 0.012 U 0.027 UJVINYL CHLORIDE 0.03 U
0.088 0.032 UJ 0.014 U 0.017 U 0.012 U 0.17 JXYLENE (TOTAL) 0.03 U

Semivolatile Organic Compounds (mg/kg)
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U1,2,4-TRICHLOROBENZENE 0.43 U
0.28 UJ 0.22 U 0.21 U 0.2 U 0.21 U 0.21 U1,2-DICHLOROBENZENE 0.22 U
0.28 UJ 0.22 U 0.21 U 0.2 U 0.21 U 0.21 U1,3-DICHLOROBENZENE 0.22 U

1 J 0.22 U 0.21 U 0.2 U 0.21 U 0.21 U1,4-DICHLOROBENZENE 0.22 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.43 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1.1 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2,4,6-TRICHLOROPHENOL 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2,4-DICHLOROPHENOL 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2,4-DIMETHYLPHENOL 0.43 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U2,4-DINITROPHENOL 1.1 U

NA NA NA NA NA NA2,4-DINITROTOLUENE 0.43 U
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2-CHLORONAPHTHALENE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2-CHLOROPHENOL 0.43 U

1 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2-METHYLNAPHTHALENE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2-METHYLPHENOL 0.43 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U2-NITROANILINE 1.1 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U2-NITROPHENOL 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U3,3'-DICHLOROBENZIDINE 0.43 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U3-NITROANILINE 1.1 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U4-CHLOROANILINE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 U4-METHYLPHENOL 0.43 U
1.4 UJ 1.1 UJ 1.1 UJ 1 UJ 1.1 UJ 1.1 UJ4-NITROANILINE 1.1 U
1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 U4-NITROPHENOL 1.1 U
0.72 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UACENAPHTHENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UACENAPHTHYLENE 0.43 U
0.64 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UANTHRACENE 0.43 U
1.4 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UBENZO(A)ANTHRACENE 0.43 U
1.1 J 0.44 U 0.43 U 0.028 J 0.43 U 0.42 UBENZO(A)PYRENE 0.43 U
1.2 J 0.44 U 0.43 U 0.028 J 0.43 U 0.42 UBENZO(B)FLUORANTHENE 0.43 U
0.64 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UBENZO(G,H,I)PERYLENE 0.43 U
1.3 J 0.44 U 0.43 U 0.03 J 0.43 U 0.42 UBENZO(K)FLUORANTHENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.43 U

4.1 J 0.18 UJ 0.17 U 0.16 U 0.17 UJ 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UBUTYLBENZYLPHTHALATE 0.43 U
0.31 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UCARBAZOLE 0.43 U
1.5 J 0.44 U 0.43 U 0.024 J 0.43 U 0.42 UCHRYSENE 0.099 J

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UDI-N-BUTYLPHTHALATE 0.43 U
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.88 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UDI-N-OCTYLPHTHALATE 0.43 UJ

0.3 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UDIBENZ(A,H)ANTHRACENE 0.43 U
0.41 J 0.44 UJ 0.43 UJ 0.4 UJ 0.43 UJ 0.42 UJDIBENZOFURAN 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UDIETHYLPHTHALATE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UDIMETHYLPHTHALATE 0.43 U

3.4 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UFLUORANTHENE 0.43 U
0.66 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UFLUORENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UHEXACHLOROBENZENE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UHEXACHLOROBUTADIENE 0.43 U
0.55 UJ 0.44 UJ 0.43 UJ 0.4 UJ 0.43 UJ 0.42 UJHEXACHLOROCYCLOPENTADIENE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UHEXACHLOROETHANE 0.43 U
0.54 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UINDENO(1,2,3-CD)PYRENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UISOPHORONE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.43 U
0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.43 U

4.2 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UNAPHTHALENE 0.43 U
NA NA NA NA NA NANITROBENZENE 0.43 U

1.4 UJ 1.1 U 1.1 U 1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1.1 UJ
3.2 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UPHENANTHRENE 0.43 U

0.55 UJ 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UPHENOL 0.43 U
3.3 J 0.44 U 0.43 U 0.4 U 0.43 U 0.42 UPYRENE 0.072 J
14.68 0 U 0 U 0.11 0 U 0 UTOTAL HMW PAHS 0.171
10.42 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 J 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.012 J 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.026 J 0.003 J 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1016 0.022 U
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.056 U 0.045 U 0.043 U 0.041 U 0.043 U 0.043 UAROCLOR-1221 0.044 U
0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1232 0.022 U
0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1242 0.022 U
0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1248 0.022 U
0.055 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1254 0.022 U

0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UAROCLOR-1260 0.022 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.006 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.003 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.003 J 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0006 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.001 J 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.028 U 0.022 U 0.022 U 0.02 U 0.022 U 0.022 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0.004 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0.042 0.003 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.17 U 0.14 U 0.13 U 0.12 U 0.13 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1,400 J 9 U 9 U 8 U 9 U 9 UDIESEL RANGE ORGANICS 44 U
630 Y 69 Y 77 Y 7 J 9 U 6 JMOTOR OIL RANGE ORGANICS 760 Y

Gasoline Range (purgeables)
2,900 J 0.7 UJ 0.6 UJ 0.6 UJ 0.6 UJ 2 JGASOLINE RANGE ORGANICS 0.7 Y
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Sample Depth

03/03/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4020

3.00 - 3.50

208UX4036

03/29/1999

3.00 - 3.50

208UX4037

03/29/1999

3.00 - 3.50

208UX4038

03/29/1999

3.00 - 3.50

208UX4039

03/29/1999

1.00 - 1.50

208UX4040

03/29/1999

Sample ID 208UX4020 208UX4036 208UX4037 208UX4038 208UX4039 208UX4040

03/31/1999

2.00 - 2.50

208UX4041

208UX4041

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE NA
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE NA
22 J 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE NA
8.4 J 5 U 5 U 5 U 5 U 5 UPETN NA

0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UPICRIC ACID NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX NA
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL NA
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4042

2.00 - 2.50

208UX4043

03/31/1999

2.00 - 2.50

208UX4044

03/31/1999

6.00 - 6.50

208UX4045

03/31/1999

2.00 - 2.50

208UX4046

03/31/1999

2.00 - 2.50

208UX4047

03/31/1999

Sample ID 208UX4042 208UX4043 208UX4044 208UX4045 208UX4046 208UX4047

03/31/1999

2.00 - 2.50

208UX4048

208UX4048

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
6 J 10 U 10 U 10 U 10 U 10.1ANTIMONY 10 U
3 J 10 U 10 U 3.2 J 10 U 10 UCADMIUM 10 U

15,100 16,000 14,300 17,800 10,500 10,400CALCIUM 14,600
61.4 59.3 61.8 112 34.5 72.3CHROMIUM 75.9
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
34.1 30.7 16.6 38.4 32.3 29COPPER 38.8

34,100 33,600 26,600 41,300 32,300 37,300IRON 36,400
27.4 15.4 13.2 19.7 21.6 J 34.5LEAD 37.7
662 531 337 643 433 540MANGANESE 583
26.3 10 U 25.6 49.1 14.5 27.5NICKEL 34.9

17,200 15,900 15,700 16,000 19,400 19,400POTASSIUM 18,400
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.3 9.9 J 12.1 12.5 9.7 J 14.9TIN 16.8
3,550 3,570 2,980 4,260 2,830 3,370TITANIUM 3,390
118 96.7 88.9 131 75 75.7VANADIUM 85.1
104 70.3 66.9 94.4 105 J 103ZINC 133

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 U1,1,1-TRICHLOROETHANE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJ1,1,2,2-TETRACHLOROETHANE 0.012 UJ
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 U1,1,2-TRICHLOROETHANE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 U1,1-DICHLOROETHANE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 U1,1-DICHLOROETHENE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 U1,2-DICHLOROETHANE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 U1,2-DICHLOROPROPANE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 U2-BUTANONE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJ2-HEXANONE 0.012 UJ
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJ4-METHYL-2-PENTANONE 0.012 UJ
0.063 0.042 UJ 0.049 UJ 0.12 J 0.054 UJ 0.03 UJACETONE 0.033 UJ

0.002 J 0.011 UJ 0.002 J 0.003 J 0.004 J 0.002 JBENZENE 0.012 U
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UBROMODICHLOROMETHANE 0.012 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4042

2.00 - 2.50

208UX4043

03/31/1999

2.00 - 2.50

208UX4044

03/31/1999

6.00 - 6.50

208UX4045

03/31/1999

2.00 - 2.50

208UX4046

03/31/1999

2.00 - 2.50

208UX4047

03/31/1999

Sample ID 208UX4042 208UX4043 208UX4044 208UX4045 208UX4046 208UX4047

03/31/1999

2.00 - 2.50

208UX4048

208UX4048

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UBROMOFORM 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 UBROMOMETHANE 0.012 U
0.017 0.002 J 0.003 J 0.007 J 0.018 U 0.004 JCARBON DISULFIDE 0.006 J

0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UCARBON TETRACHLORIDE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJCHLOROBENZENE 0.012 UJ
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 UCHLOROETHANE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 UCHLOROFORM 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 UCHLOROMETHANE 0.012 U
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UDIBROMOCHLOROMETHANE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.003 JETHYLBENZENE 0.012 UJ
0.012 UJ 0.011 U 0.013 UJ 0.024 UJ 0.018 U 0.011 UMETHYLENE CHLORIDE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJSTYRENE 0.012 UJ
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.011 UJTETRACHLOROETHENE 0.012 UJ
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.003 JTOLUENE 0.012 UJ
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.011 UJ 0.013 U 0.024 UJ 0.018 U 0.011 UTRICHLOROETHENE 0.012 U
0.012 U 0.011 U 0.013 U 0.024 UJ 0.018 U 0.011 UVINYL CHLORIDE 0.012 U
0.012 U 0.011 UJ 0.013 UJ 0.024 R 0.018 UJ 0.022 JXYLENE (TOTAL) 0.012 UJ

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U1,2,4-TRICHLOROBENZENE 0.4 U
0.21 U 0.24 U 0.21 U 0.23 U 0.21 U 0.21 U1,2-DICHLOROBENZENE 0.2 U
0.21 U 0.24 U 0.21 U 0.23 U 0.21 U 0.21 U1,3-DICHLOROBENZENE 0.2 U
0.21 U 0.24 U 0.21 U 0.23 U 0.21 U 0.21 U1,4-DICHLOROBENZENE 0.2 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UJ2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 UJ

1 U 1.2 U 1.1 U 1.2 U 1 U 1 U2,4,5-TRICHLOROPHENOL 1 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2,4,6-TRICHLOROPHENOL 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2,4-DICHLOROPHENOL 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2,4-DIMETHYLPHENOL 0.4 U

1 U 1.2 U 1.1 U 1.2 U 1 U 1 UJ2,4-DINITROPHENOL 1 UJ
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2,4-DINITROTOLUENE 0.4 U

 
Page 26 of 184



Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4042

2.00 - 2.50

208UX4043

03/31/1999

2.00 - 2.50

208UX4044

03/31/1999

6.00 - 6.50

208UX4045

03/31/1999

2.00 - 2.50

208UX4046

03/31/1999

2.00 - 2.50

208UX4047

03/31/1999

Sample ID 208UX4042 208UX4043 208UX4044 208UX4045 208UX4046 208UX4047

03/31/1999

2.00 - 2.50

208UX4048

208UX4048

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2,6-DINITROTOLUENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2-CHLORONAPHTHALENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2-CHLOROPHENOL 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2-METHYLNAPHTHALENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2-METHYLPHENOL 0.4 U

1 U 1.2 U 1.1 U 1.2 U 1 U 1 U2-NITROANILINE 1 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U2-NITROPHENOL 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UJ3,3'-DICHLOROBENZIDINE 0.4 UJ

1 U 1.2 U 1.1 U 1.2 U 1 U 1 UJ3-NITROANILINE 1 UJ
1 U 1.2 U 1.1 U 1.2 U 1 U 1 U4,6-DINITRO-2-METHYLPHENOL 1 U

0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U4-CHLOROANILINE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 U4-METHYLPHENOL 0.4 U

1 U 1.2 U 1.1 U 1.2 U 1 U 1 UJ4-NITROANILINE 1 UJ
1 U 1.2 U 1.1 U 1.2 U 1 U 1 U4-NITROPHENOL 1 U

0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UACENAPHTHENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UACENAPHTHYLENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UANTHRACENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UBENZO(A)ANTHRACENE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UBENZO(A)PYRENE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UBENZO(B)FLUORANTHENE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UBENZO(G,H,I)PERYLENE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UBENZO(K)FLUORANTHENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.16 U 0.19 U 0.17 U 0.18 U 0.16 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UBUTYLBENZYLPHTHALATE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UJCARBAZOLE 0.4 UJ
0.066 J 0.23 J 0.42 U 0.052 J 0.066 J 0.41 UCHRYSENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UDI-N-BUTYLPHTHALATE 0.4 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4042

2.00 - 2.50

208UX4043

03/31/1999

2.00 - 2.50

208UX4044

03/31/1999

6.00 - 6.50

208UX4045

03/31/1999

2.00 - 2.50

208UX4046

03/31/1999

2.00 - 2.50

208UX4047

03/31/1999

Sample ID 208UX4042 208UX4043 208UX4044 208UX4045 208UX4046 208UX4047

03/31/1999

2.00 - 2.50

208UX4048

208UX4048

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.41 UJ 0.48 UJ 0.42 UJ 0.46 UJ 0.41 UJ 0.41 UDI-N-OCTYLPHTHALATE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UDIBENZOFURAN 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UDIETHYLPHTHALATE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UDIMETHYLPHTHALATE 0.4 U
0.026 J 0.067 J 0.42 U 0.46 U 0.41 U 0.41 UFLUORANTHENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UFLUORENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UHEXACHLOROBENZENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UHEXACHLOROBUTADIENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UHEXACHLOROETHANE 0.4 U
0.41 U 0.48 U 0.42 UJ 0.46 U 0.41 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UISOPHORONE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UNAPHTHALENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UNITROBENZENE 0.4 U
1 UJ 1.2 UJ 1.1 UJ 1.2 UJ 1 UJ 1 UJPENTACHLOROPHENOL 1 UJ

0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UPHENANTHRENE 0.4 U
0.41 U 0.48 U 0.42 U 0.46 U 0.41 U 0.41 UPHENOL 0.4 U
0.049 J 0.16 J 0.42 U 0.039 J 0.031 J 0.41 UPYRENE 0.4 U
0.141 0.457 0 U 0.091 0.097 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1016 0.02 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4042

2.00 - 2.50

208UX4043

03/31/1999

2.00 - 2.50

208UX4044

03/31/1999

6.00 - 6.50

208UX4045

03/31/1999

2.00 - 2.50

208UX4046

03/31/1999

2.00 - 2.50

208UX4047

03/31/1999

Sample ID 208UX4042 208UX4043 208UX4044 208UX4045 208UX4046 208UX4047

03/31/1999

2.00 - 2.50

208UX4048

208UX4048

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
0.042 U 0.048 U 0.043 U 0.047 U 0.042 U 0.042 UAROCLOR-1221 0.041 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1232 0.02 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1242 0.02 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1248 0.02 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1254 0.02 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UAROCLOR-1260 0.02 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.002 J 0.004 UENDRIN 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 UJ 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.005 U 0.004 U 0.005 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0005 UJ 0.0004 UJ 0.0005 U 0.0004 U 0.0004 UHEPTACHLOR 0.0004 U
0.0004 U 0.0005 U 0.0004 U 0.0005 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.021 U 0.024 U 0.021 U 0.024 U 0.021 U 0.021 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0.002 0 UTOTAL ENDRINS 0 U

0.12 U 0.14 U 0.13 U 0.14 U 0.12 U 0.12 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

42 U 96 U 85 U 47 U 17 U 8 UDIESEL RANGE ORGANICS 8 U
550 Y 1,500 Y 850 Y 980 Y 600 Y 8 UMOTOR OIL RANGE ORGANICS 78 Y

Gasoline Range (purgeables)
6 Y 4 Y 0.6 U 0.7 U 0.6 U 9 YGASOLINE RANGE ORGANICS 1 Y
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 6.5 J 8.2 J 10 U 9.2 J 10 UANTIMONY 9 J
10 U 10 U 10 U 10 U 3.7 J 10 UCADMIUM 10 U

14,000 12,100 8,410 12,300 9,940 10,700CALCIUM 9,040
61.6 60.1 157 101 104 158CHROMIUM 104
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
39.4 10.1 U 55 44.6 24.9 48.6COPPER 29.6

34,100 27,000 46,200 44,300 42,900 42,100IRON 38,000
48.1 17.2 282 20.2 J 39.5 10 ULEAD 46.3 J
830 348 617 466 637 611MANGANESE 302
26 27.4 91 45.5 57 84.6NICKEL 38.2

19,200 20,200 12,400 15,800 15,500 12,500POTASSIUM 15,200
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
16.5 12.2 9.5 J 15.8 9.3 J 8.1 JTIN 16.4
3,480 3,310 4,630 4,180 4,000 4,150TITANIUM 4,210
95.5 89 146 154 142 123VANADIUM 117
141 76.7 303 84.3 129 80.8ZINC 78.4 J

Volatile Organic Compounds (mg/kg)
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,1,1-TRICHLOROETHANE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.031 U1,1,2,2-TETRACHLOROETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,1,2-TRICHLOROETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 UJ 0.031 UJ1,1-DICHLOROETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,1-DICHLOROETHENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,2-DICHLOROETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,2-DICHLOROETHENE (TOTAL) 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 U1,2-DICHLOROPROPANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 UJ 0.035 UJ 0.031 UJ2-BUTANONE 0.022 UJ
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 UJ 0.031 UJ2-HEXANONE 0.022 UJ
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 UJ 0.031 UJ4-METHYL-2-PENTANONE 0.022 U
0.041 UJ 0.066 UJ 0.073 UJ 0.037 UJ 0.092 UJ 0.051 UJACETONE 0.15 J
0.022 U 0.022 U 0.042 U 0.002 J 0.035 U 0.031 UBENZENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UBROMODICHLOROMETHANE 0.022 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UBROMOFORM 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UBROMOMETHANE 0.022 U
0.006 J 0.008 J 0.042 U 0.006 J 0.019 J 0.031 UCARBON DISULFIDE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UCARBON TETRACHLORIDE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.031 UCHLOROBENZENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 UJ 0.031 UJCHLOROETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UCHLOROFORM 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UCHLOROMETHANE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UCIS-1,3-DICHLOROPROPENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UDIBROMOCHLOROMETHANE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.014 JETHYLBENZENE 0.022 U
0.022 U 0.022 U 0.042 UJ 0.015 U 0.035 U 0.031 UMETHYLENE CHLORIDE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.031 USTYRENE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.031 UTETRACHLOROETHENE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.031 UTOLUENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UTRANS-1,3-DICHLOROPROPENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 U 0.035 U 0.031 UTRICHLOROETHENE 0.022 U
0.022 U 0.022 U 0.042 U 0.015 UJ 0.035 UJ 0.031 UJVINYL CHLORIDE 0.022 U
0.022 UJ 0.022 U 0.042 U 0.015 UJ 0.035 U 0.095XYLENE (TOTAL) 0.022 U

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U1,2,4-TRICHLOROBENZENE 0.44 U
0.2 U 0.2 U 0.21 U 0.21 U 0.22 U 0.23 U1,2-DICHLOROBENZENE 0.22 U
0.2 U 0.2 U 0.21 U 0.21 U 0.22 U 0.23 U1,3-DICHLOROBENZENE 0.22 U
0.2 U 0.2 U 0.21 U 0.21 U 0.22 U 0.23 U1,4-DICHLOROBENZENE 0.22 U

0.41 UJ 0.41 UJ 0.42 U 0.42 U 0.44 U 0.45 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.44 U
1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1.1 U

0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2,4,6-TRICHLOROPHENOL 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2,4-DICHLOROPHENOL 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2,4-DIMETHYLPHENOL 0.44 U
1 UJ 1 UJ 1.1 U 1.1 U 1.1 U 1.1 U2,4-DINITROPHENOL 1.1 U

0.41 U 0.41 U NA 0.42 U 0.44 U 0.45 U2,4-DINITROTOLUENE 0.44 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U NA 0.42 U 0.44 U 0.45 U2,6-DINITROTOLUENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2-CHLORONAPHTHALENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2-CHLOROPHENOL 0.44 U
0.16 J 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2-METHYLNAPHTHALENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2-METHYLPHENOL 0.44 U

1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2-NITROANILINE 1.1 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U2-NITROPHENOL 0.44 U
0.41 UJ 0.41 UJ 0.42 U 0.42 U 0.44 U 0.45 U3,3'-DICHLOROBENZIDINE 0.44 U

1 UJ 1 UJ 1.1 U 1.1 U 1.1 U 1.1 U3-NITROANILINE 1.1 U
1 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.1 U

0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U4-BROMOPHENYL-PHENYLETHER 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U4-CHLORO-3-METHYLPHENOL 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U4-CHLOROANILINE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U4-CHLOROPHENYL-PHENYLETHER 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 U4-METHYLPHENOL 0.44 U
1 UJ 1 UJ 1.1 U 1.1 U 1.1 U 1.1 U4-NITROANILINE 1.1 U
1 U 1 U 1.1 UJ 1.1 U 1.1 U 1.1 U4-NITROPHENOL 1.1 U

0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UACENAPHTHENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UACENAPHTHYLENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UANTHRACENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBENZO(A)ANTHRACENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBENZO(A)PYRENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBENZO(B)FLUORANTHENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBENZO(G,H,I)PERYLENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBENZO(K)FLUORANTHENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBIS(2-CHLOROETHOXY)METHANE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBIS(2-CHLOROETHYL)ETHER 0.44 U
0.16 U 0.16 U 0.17 U 0.17 U 0.17 U 0.18 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UBUTYLBENZYLPHTHALATE 0.44 U
0.41 UJ 0.41 UJ 0.42 U 0.42 U 0.44 U 0.45 UCARBAZOLE 0.44 U
0.036 J 0.41 U 0.42 U 0.1 J 0.44 U 0.45 UCHRYSENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UDI-N-BUTYLPHTHALATE 0.44 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UDI-N-OCTYLPHTHALATE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 UJ 0.45 UJDIBENZ(A,H)ANTHRACENE 0.44 UJ
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UDIBENZOFURAN 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UDIETHYLPHTHALATE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UDIMETHYLPHTHALATE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UFLUORANTHENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UFLUORENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UHEXACHLOROBENZENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UHEXACHLOROBUTADIENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UHEXACHLOROCYCLOPENTADIENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UHEXACHLOROETHANE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UINDENO(1,2,3-CD)PYRENE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UISOPHORONE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UN-NITROSO-DI-N-PROPYLAMINE 0.44 U
0.41 U 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UN-NITROSODIPHENYLAMINE (1) 0.44 U
0.22 J 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UNAPHTHALENE 0.44 U
0.41 U 0.41 U NA 0.42 U 0.44 U 0.45 UNITROBENZENE 0.44 U
1 UJ 1 UJ 1.1 UJ 1.1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1.1 U

0.05 J 0.41 U 0.42 U 0.42 U 0.44 U 0.45 UPHENANTHRENE 0.44 U
0.41 U 0.41 U 0.055 UJ 0.42 U 0.44 U 0.45 UPHENOL 0.44 U
0.02 J 0.41 U 0.42 U 0.12 J 0.44 UJ 0.45 UJPYRENE 0.44 UJ
0.056 0 U 0 U 0.22 0 U 0 UTOTAL HMW PAHS 0 U
0.43 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 UJ 0.004 U 0.003 J4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1016 0.022 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.041 U 0.041 U 0.043 U 0.043 U 0.044 U 0.045 UAROCLOR-1221 0.044 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1232 0.022 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1242 0.022 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1248 0.022 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1254 0.022 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.005 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 UJ 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0004 UJ 0.0004 U 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 UJ 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U
0.021 U 0.021 U 0.021 U 0.021 U 0.022 U 0.023 UMETHOXYCHLOR 0.022 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0.003TOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.13 U 0.13 U 0.13 U 0.14 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

120 Y 8 U 8 U 85 U 9 U 9 UDIESEL RANGE ORGANICS 9 U
210 Y 8 U 100 J 1,200 Y 83 Y 22 YMOTOR OIL RANGE ORGANICS 9 U

Gasoline Range (purgeables)
10 J 0.6 U 1 J 2 J 0.7 U 0.7 UGASOLINE RANGE ORGANICS 0.7 U
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Sample Depth

03/31/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4049

5.00 - 5.50

208UX4050

05/19/1999

2.00 - 2.50

208UX4056

06/29/1999

2.50 - 3.00

208UX4085

09/08/1999

2.00 - 2.50

208UX4099

09/08/1999

2.00 - 2.50

208UX4100

03/31/1999

Sample ID 208UX4049 208UX4050 208UX4056 208UX4085 208UX4099 208UX4100

09/08/1999

2.00 - 2.50

208UX4101

208UX4101

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA NA 0.12 U NA NA NA1,3,5-TRINITROBENZENE NA
NA NA 0.12 U NA NA NA1,3-DINITROBENZENE NA
NA NA 0.12 U NA NA NA2,4,6-TRINITROTOLUENE NA
NA NA 0.12 UJ NA NA NA2,4-DIAMINO-6-NITROTOLUENE NA
NA NA 0.12 U NA NA NA2,4-DINITROTOLUENE NA
NA NA 0.25 U NA NA NA2,6-DIAMINO-4-NITROTOLUENE NA
NA NA 0.12 U NA NA NA2,6-DINITROTOLUENE NA
NA NA 0.12 U NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
NA NA 0.12 U NA NA NA2-NITROTOLUENE NA
NA NA 0.12 U NA NA NA3-NITROTOLUENE NA
NA NA 0.12 U NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
NA NA 0.12 U NA NA NA4-NITROTOLUENE NA
NA NA 0.12 U NA NA NAHMX NA
NA NA 0.12 U NA NA NANITROBENZENE NA
NA NA 2.5 U NA NA NANITROGLYCERINE NA
NA NA 5 U NA NA NAPETN NA
NA NA 0.12 U NA NA NAPICRIC ACID NA
NA NA 0.12 U NA NA NARDX NA
NA NA 0.12 U NA NA NATETRYL NA
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4102

5.50 - 6.00

208UX4103

11/02/1999

1.00 - 1.50

208UX4128

11/02/1999

1.00 - 1.50

208UX4129

11/02/1999

1.00 - 1.50

208UX4130

11/02/1999

1.00 - 1.50

208UX4131

09/08/1999

Sample ID 208UX4102 208UX4103 208UX4128 208UX4129 208UX4130 208UX4131

11/02/1999

1.00 - 1.50

208UX4132

208UX4132

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
9.6 J 10 U 6.4 J 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
8,280 8,950 8,430 9,230 5,350 10,400CALCIUM 13,600
80.1 167 101 131 62.2 109CHROMIUM 97.7
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
28.7 54.3 53.5 71.5 28.2 30.1COPPER 28.2

20,000 46,800 74,000 40,500 24,500 37,400IRON 36,800
11 18.1 21.5 27.3 29.9 80.2LEAD 36.6
253 613 582 454 281 521MANGANESE 912
21.7 89.1 31 65.6 24.4 49.3NICKEL 43.2

21,400 13,500 17,100 14,800 21,300 15,600POTASSIUM 16,200
10 U 10 U 10 U 10 U 10 U 3.2 JSILVER 3.5 J
13.5 9.3 J 11.2 6.9 J 13.6 10.2TIN 9.2 J
4,310 4,800 3,890 4,610 2,540 4,250TITANIUM 3,840
122 183 118 141 52.5 109VANADIUM 114
56 110 160 130 117 122ZINC 151

Volatile Organic Compounds (mg/kg)
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,1,1-TRICHLOROETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,1,2,2-TETRACHLOROETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,1,2-TRICHLOROETHANE 0.011 U
0.01 UJ 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,1-DICHLOROETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,1-DICHLOROETHENE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,2-DICHLOROETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,2-DICHLOROETHENE (TOTAL) 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U1,2-DICHLOROPROPANE 0.011 U
0.01 UJ 0.028 UJ 0.01 U 0.01 U 0.011 UJ 0.01 UJ2-BUTANONE 0.011 U
0.01 UJ 0.028 UJ 0.01 U 0.01 U 0.011 U 0.01 U2-HEXANONE 0.011 U
0.01 UJ 0.028 U 0.01 U 0.01 U 0.011 U 0.01 U4-METHYL-2-PENTANONE 0.011 U
0.015 UJ 0.11 UJ 0.04 UJ 0.029 UJ 0.049 UJ 0.032 UJACETONE 0.032 UJ
0.01 U 0.028 U 0.001 J 0.01 U 0.011 U 0.006 JBENZENE 0.004 J
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UBROMODICHLOROMETHANE 0.011 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4102

5.50 - 6.00

208UX4103

11/02/1999

1.00 - 1.50

208UX4128

11/02/1999

1.00 - 1.50

208UX4129

11/02/1999

1.00 - 1.50

208UX4130

11/02/1999

1.00 - 1.50

208UX4131

09/08/1999

Sample ID 208UX4102 208UX4103 208UX4128 208UX4129 208UX4130 208UX4131

11/02/1999

1.00 - 1.50

208UX4132

208UX4132

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UBROMOFORM 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UBROMOMETHANE 0.011 U
0.01 U 0.028 U 0.004 J 0.01 U 0.011 U 0.002 JCARBON DISULFIDE 0.004 J
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCARBON TETRACHLORIDE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCHLOROBENZENE 0.011 U
0.01 UJ 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCHLOROETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCHLOROFORM 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCHLOROMETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UCIS-1,3-DICHLOROPROPENE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UDIBROMOCHLOROMETHANE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UETHYLBENZENE 0.011 U
0.01 U 0.028 UJ 0.01 U 0.01 U 0.011 U 0.01 UMETHYLENE CHLORIDE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 USTYRENE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UTETRACHLOROETHENE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.001 JTOLUENE 0.002 J
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UTRANS-1,3-DICHLOROPROPENE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UTRICHLOROETHENE 0.011 U
0.01 UJ 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UVINYL CHLORIDE 0.011 U
0.01 U 0.028 U 0.01 U 0.01 U 0.011 U 0.01 UXYLENE (TOTAL) 0.011 U

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U1,2,4-TRICHLOROBENZENE 0.38 U
0.18 U 0.24 U 0.2 U 0.2 U 0.2 U 0.19 U1,2-DICHLOROBENZENE 0.19 U
0.18 U 0.24 U 0.2 U 0.2 U 0.2 U 0.19 U1,3-DICHLOROBENZENE 0.19 U
0.18 U 0.24 U 0.2 U 0.2 U 0.2 U 0.19 U1,4-DICHLOROBENZENE 0.19 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.38 U
0.92 U 1.2 UJ 1 U 1 U 1 U 0.96 U2,4,5-TRICHLOROPHENOL 0.95 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2,4,6-TRICHLOROPHENOL 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2,4-DICHLOROPHENOL 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2,4-DIMETHYLPHENOL 0.38 U
0.92 U 1.2 UJ 1 UJ 1 UJ 1 UJ 0.96 U2,4-DINITROPHENOL 0.95 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2,4-DINITROTOLUENE 0.38 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4102

5.50 - 6.00

208UX4103

11/02/1999

1.00 - 1.50

208UX4128

11/02/1999

1.00 - 1.50

208UX4129

11/02/1999

1.00 - 1.50

208UX4130

11/02/1999

1.00 - 1.50

208UX4131

09/08/1999

Sample ID 208UX4102 208UX4103 208UX4128 208UX4129 208UX4130 208UX4131

11/02/1999

1.00 - 1.50

208UX4132

208UX4132

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2,6-DINITROTOLUENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2-CHLORONAPHTHALENE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 U2-CHLOROPHENOL 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2-METHYLNAPHTHALENE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 U2-METHYLPHENOL 0.38 U
0.92 U 1.2 UJ 1 U 1 U 1 U 0.96 U2-NITROANILINE 0.95 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U2-NITROPHENOL 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 U3,3'-DICHLOROBENZIDINE 0.38 U
0.92 U 1.2 UJ 1 U 1 U 1 U 0.96 U3-NITROANILINE 0.95 U
0.92 U 1.2 UJ 1 UJ 1 UJ 1 UJ 0.96 U4,6-DINITRO-2-METHYLPHENOL 0.95 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U4-BROMOPHENYL-PHENYLETHER 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U4-CHLORO-3-METHYLPHENOL 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U4-CHLOROANILINE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 U4-CHLOROPHENYL-PHENYLETHER 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 U4-METHYLPHENOL 0.38 U
0.92 U 1.2 UJ 1 U 1 U 1 U 0.96 U4-NITROANILINE 0.95 U
0.92 U 1.2 UJ 1 UJ 1 UJ 1 UJ 0.96 U4-NITROPHENOL 0.95 U
0.37 U 0.072 J 0.4 U 0.4 U 0.4 U 0.38 UACENAPHTHENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UACENAPHTHYLENE 0.38 U
0.37 U 0.057 J 0.4 U 0.4 U 0.4 U 0.38 UANTHRACENE 0.14 J
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBENZO(A)ANTHRACENE 0.034 J
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBENZO(A)PYRENE 0.02 J
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBENZO(B)FLUORANTHENE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBENZO(G,H,I)PERYLENE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBENZO(K)FLUORANTHENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UBIS(2-CHLOROETHOXY)METHANE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBIS(2-CHLOROETHYL)ETHER 0.38 U
0.14 U 0.19 U 0.18 UJ 0.16 U 0.16 U 0.15 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UBUTYLBENZYLPHTHALATE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UCARBAZOLE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UCHRYSENE 0.039 J
0.37 U 0.48 UJ 0.4 U 0.4 UJ 0.4 UJ 0.38 UDI-N-BUTYLPHTHALATE 0.38 U
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Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4102

5.50 - 6.00

208UX4103

11/02/1999

1.00 - 1.50

208UX4128

11/02/1999

1.00 - 1.50

208UX4129

11/02/1999

1.00 - 1.50

208UX4130

11/02/1999

1.00 - 1.50

208UX4131

09/08/1999

Sample ID 208UX4102 208UX4103 208UX4128 208UX4129 208UX4130 208UX4131

11/02/1999

1.00 - 1.50

208UX4132

208UX4132

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UJDI-N-OCTYLPHTHALATE 0.38 UJ
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UDIBENZ(A,H)ANTHRACENE 0.38 U
0.37 U 0.046 J 0.4 U 0.4 U 0.4 U 0.38 UDIBENZOFURAN 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UDIETHYLPHTHALATE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UDIMETHYLPHTHALATE 0.38 U
0.37 U 0.13 J 0.4 U 0.4 U 0.4 U 0.38 UFLUORANTHENE 0.09 J
0.37 U 0.044 J 0.4 U 0.4 U 0.4 U 0.38 UFLUORENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UHEXACHLOROBENZENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UHEXACHLOROBUTADIENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UJHEXACHLOROCYCLOPENTADIENE 0.38 UJ
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UHEXACHLOROETHANE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UINDENO(1,2,3-CD)PYRENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UISOPHORONE 0.38 U
0.37 U 0.48 U 0.4 U 0.4 U 0.4 U 0.38 UN-NITROSO-DI-N-PROPYLAMINE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UN-NITROSODIPHENYLAMINE (1) 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UNAPHTHALENE 0.38 U
0.37 U 0.48 UJ 0.4 U 0.4 U 0.4 U 0.38 UNITROBENZENE 0.38 U
0.92 U 1.2 UJ 1 UJ 1 UJ 1 UJ 0.96 UPENTACHLOROPHENOL 0.95 U
0.37 U 0.11 J 0.4 U 0.4 U 0.4 U 0.38 UPHENANTHRENE 0.12 J
0.37 U 0.48 U 0.4 UJ 0.4 U 0.4 U 0.38 UPHENOL 0.38 U
0.37 U 0.078 J 0.4 U 0.4 U 0.4 U 0.38 UPYRENE 0.14 J

0 U 0.208 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0.323
0 U 0.283 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0.26

PCBs/Pesticides (mg/kg)
0.004 U 0.005 U 0.004 U 0.008 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.009 0.004 U 0.01 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.013 0.004 U 0.075 0.005 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.008 J 0.002 UJ 0.002 UALPHA-CHLORDANE 0.002 U
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1016 0.019 U

 
Page 39 of 184



Sample Depth

09/08/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4102

5.50 - 6.00

208UX4103

11/02/1999

1.00 - 1.50

208UX4128

11/02/1999

1.00 - 1.50

208UX4129

11/02/1999

1.00 - 1.50

208UX4130

11/02/1999

1.00 - 1.50

208UX4131

09/08/1999

Sample ID 208UX4102 208UX4103 208UX4128 208UX4129 208UX4130 208UX4131

11/02/1999

1.00 - 1.50

208UX4132

208UX4132

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.037 U 0.049 U 0.04 U 0.04 U 0.04 U 0.039 UAROCLOR-1221 0.038 U
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1232 0.019 U
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1242 0.019 U
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1248 0.019 U
0.018 U 0.054 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1254 0.019 U
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UAROCLOR-1260 0.019 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.005 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.003 J 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 J 0.002 U 0.008 0.002 UJ 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0005 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.002 0.0004 UJ 0.001 J 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.018 U 0.024 U 0.02 U 0.02 U 0.02 U 0.019 UMETHOXYCHLOR 0.019 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0.004 0 U 0.017 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0.022 0 U 0.093 0.005 0 UTOTAL DDTS 0 U
0 U 0.003 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.11 U 0.15 U 0.12 U 0.12 U 0.12 U 0.12 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7 U 10 U 8 U 8 U 8 U 8 UDIESEL RANGE ORGANICS 8 U
7 U 22 Y 11 Y 28 Y 26 Y 16 YMOTOR OIL RANGE ORGANICS 35 Y

Gasoline Range (purgeables)
0.6 UJ 3 J 0.6 U 0.6 U 0.6 UJ 0.6 UGASOLINE RANGE ORGANICS 0.6 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4133

1.00 - 1.50

208UX4134

11/02/1999

1.00 - 1.50

208UX4135

11/02/1999

1.00 - 1.50

208UX4136

11/02/1999

1.00 - 1.50

208UX4137

11/02/1999

1.00 - 1.50

208UX4138

11/02/1999

Sample ID 208UX4133 208UX4134 208UX4135 208UX4136 208UX4137 208UX4138

11/02/1999

1.00 - 1.50

208UX4139

208UX4139

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
6.1 J 9.5 J 5.5 J 6.3 J 8 J 10 UANTIMONY 4.9 J
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

10,300 12,500 9,420 7,610 16,300 32,700CALCIUM 20,600
122 109 93.2 61.8 107 140CHROMIUM 96.1
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
52.1 98.4 46.9 21 39.8 33.9COPPER 26.3

42,700 39,400 41,000 25,000 34,200 40,100IRON 33,300
193 J 41.9 38.6 27.1 14.5 98.6LEAD 39.5 J
539 616 717 369 412 560MANGANESE 493
45.7 57.8 59.1 20.2 48.5 49.4NICKEL 35.2

17,800 16,300 16,800 15,700 17,000 12,400POTASSIUM 17,200
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
8.2 J 11.8 13.3 12.2 16.4 14.6TIN 12.9
3,960 3,590 3,730 3,220 3,600 3,800TITANIUM 3,550
137 111 125 81.7 104 125VANADIUM 107
181 186 139 60.7 93.6 150ZINC 87.6

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,1,1-TRICHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,1,2,2-TETRACHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,1,2-TRICHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,1-DICHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,1-DICHLOROETHENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,2-DICHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,2-DICHLOROETHENE (TOTAL) 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U1,2-DICHLOROPROPANE 0.009 U
0.012 UJ 0.011 UJ 0.01 UJ 0.008 UJ 0.01 U 0.01 UJ2-BUTANONE 0.009 UJ
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U2-HEXANONE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 U4-METHYL-2-PENTANONE 0.009 U
0.17 J 0.1 J 0.084 J 0.17 J 0.027 UJ 0.039 UJACETONE 0.14 J

0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UBENZENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UBROMODICHLOROMETHANE 0.009 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4133

1.00 - 1.50

208UX4134

11/02/1999

1.00 - 1.50

208UX4135

11/02/1999

1.00 - 1.50

208UX4136

11/02/1999

1.00 - 1.50

208UX4137

11/02/1999

1.00 - 1.50

208UX4138

11/02/1999

Sample ID 208UX4133 208UX4134 208UX4135 208UX4136 208UX4137 208UX4138

11/02/1999

1.00 - 1.50

208UX4139

208UX4139

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UBROMOFORM 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UBROMOMETHANE 0.009 U
0.036 0.011 U 0.006 J 0.008 U 0.017 0.004 JCARBON DISULFIDE 0.006 J

0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UCARBON TETRACHLORIDE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UCHLOROBENZENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UCHLOROETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UCHLOROFORM 0.009 U
0.012 UJ 0.011 UJ 0.01 U 0.008 U 0.01 U 0.01 UCHLOROMETHANE 0.002 J
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UCIS-1,3-DICHLOROPROPENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UDIBROMOCHLOROMETHANE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.002 JETHYLBENZENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UMETHYLENE CHLORIDE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 USTYRENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UTETRACHLOROETHENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UTOLUENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UTRANS-1,3-DICHLOROPROPENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UTRICHLOROETHENE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.01 UVINYL CHLORIDE 0.009 U
0.012 U 0.011 U 0.01 U 0.008 U 0.01 U 0.009 JXYLENE (TOTAL) 0.009 U

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U1,2,4-TRICHLOROBENZENE 0.36 U
0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U1,2-DICHLOROBENZENE 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U1,3-DICHLOROBENZENE 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.19 U 0.18 U1,4-DICHLOROBENZENE 0.18 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.36 U
0.93 U 0.89 U 0.93 U 0.89 U 0.95 U 0.89 U2,4,5-TRICHLOROPHENOL 0.91 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,4,6-TRICHLOROPHENOL 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,4-DICHLOROPHENOL 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,4-DIMETHYLPHENOL 0.36 U
0.93 UJ 0.89 UJ 0.93 UJ 0.89 UJ 0.95 UJ 0.89 U2,4-DINITROPHENOL 0.91 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,4-DINITROTOLUENE 0.36 U

 
Page 42 of 184



Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4133

1.00 - 1.50

208UX4134

11/02/1999

1.00 - 1.50

208UX4135

11/02/1999

1.00 - 1.50

208UX4136

11/02/1999

1.00 - 1.50

208UX4137

11/02/1999

1.00 - 1.50

208UX4138

11/02/1999

Sample ID 208UX4133 208UX4134 208UX4135 208UX4136 208UX4137 208UX4138

11/02/1999

1.00 - 1.50

208UX4139

208UX4139

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2,6-DINITROTOLUENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2-CHLORONAPHTHALENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2-CHLOROPHENOL 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2-METHYLNAPHTHALENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2-METHYLPHENOL 0.36 U
0.93 U 0.89 U 0.93 U 0.89 U 0.95 U 0.89 U2-NITROANILINE 0.91 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U2-NITROPHENOL 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U3,3'-DICHLOROBENZIDINE 0.36 U
0.93 U 0.89 U 0.93 U 0.89 U 0.95 U 0.89 U3-NITROANILINE 0.91 U
0.93 UJ 0.89 UJ 0.93 UJ 0.89 UJ 0.95 UJ 0.89 U4,6-DINITRO-2-METHYLPHENOL 0.91 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U4-BROMOPHENYL-PHENYLETHER 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U4-CHLORO-3-METHYLPHENOL 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U4-CHLOROANILINE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U4-CHLOROPHENYL-PHENYLETHER 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 U4-METHYLPHENOL 0.36 U
0.93 U 0.89 U 0.93 U 0.89 U 0.95 U 0.89 U4-NITROANILINE 0.91 U
0.93 UJ 0.89 UJ 0.93 UJ 0.89 UJ 0.95 UJ 0.89 U4-NITROPHENOL 0.91 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UACENAPHTHENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UACENAPHTHYLENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UANTHRACENE 0.36 U
0.37 U 0.022 J 0.025 J 0.35 U 0.38 U 0.022 JBENZO(A)ANTHRACENE 0.051 J
0.37 U 0.026 J 0.02 J 0.35 U 0.38 U 0.35 UBENZO(A)PYRENE 0.038 J
0.37 U 0.049 J 0.062 J 0.35 U 0.38 U 0.35 UBENZO(B)FLUORANTHENE 0.062 J
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UBENZO(G,H,I)PERYLENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UBENZO(K)FLUORANTHENE 0.061 J
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UBIS(2-CHLOROETHOXY)METHANE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UBIS(2-CHLOROETHYL)ETHER 0.36 U
0.14 U 0.14 U 0.14 U 0.14 U 0.15 U 0.14 UBIS(2-ETHYLHEXYL)PHTHALATE 0.14 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UBUTYLBENZYLPHTHALATE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UCARBAZOLE 0.36 U
0.021 J 0.03 J 0.046 J 0.35 U 0.38 U 0.039 JCHRYSENE 0.1 J
0.37 U 0.35 UJ 0.37 UJ 0.35 U 0.38 U 0.35 UDI-N-BUTYLPHTHALATE 0.36 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4133

1.00 - 1.50

208UX4134

11/02/1999

1.00 - 1.50

208UX4135

11/02/1999

1.00 - 1.50

208UX4136

11/02/1999

1.00 - 1.50

208UX4137

11/02/1999

1.00 - 1.50

208UX4138

11/02/1999

Sample ID 208UX4133 208UX4134 208UX4135 208UX4136 208UX4137 208UX4138

11/02/1999

1.00 - 1.50

208UX4139

208UX4139

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UJDI-N-OCTYLPHTHALATE 0.36 UJ
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UDIBENZ(A,H)ANTHRACENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UDIBENZOFURAN 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UDIETHYLPHTHALATE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UDIMETHYLPHTHALATE 0.36 U
0.026 J 0.039 J 0.061 J 0.35 U 0.38 U 0.023 JFLUORANTHENE 0.09 J
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UFLUORENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UHEXACHLOROBENZENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UHEXACHLOROBUTADIENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UJHEXACHLOROCYCLOPENTADIENE 0.36 UJ
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UHEXACHLOROETHANE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UINDENO(1,2,3-CD)PYRENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UISOPHORONE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UN-NITROSO-DI-N-PROPYLAMINE 0.36 U
0.37 U 0.35 U 0.062 J 0.35 U 0.38 U 0.35 UN-NITROSODIPHENYLAMINE (1) 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UNAPHTHALENE 0.36 U
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UNITROBENZENE 0.36 U
0.93 UJ 0.89 UJ 0.93 UJ 0.89 UJ 0.95 UJ 0.89 UPENTACHLOROPHENOL 0.91 U
0.37 U 0.029 J 0.028 J 0.35 U 0.38 U 0.35 UPHENANTHRENE 0.02 J
0.37 U 0.35 U 0.37 U 0.35 U 0.38 U 0.35 UPHENOL 0.36 U
0.028 J 0.041 J 0.064 J 0.35 U 0.38 U 0.044 JPYRENE 0.13 J
0.075 0.207 0.278 0 U 0 U 0.128TOTAL HMW PAHS 0.532
0 U 0.029 0.028 0 U 0 U 0 UTOTAL LMW PAHS 0.02

PCBs/Pesticides (mg/kg)
0.004 U 0.002 J 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.003 UJ4,4'-DDE 0.004 U
0.004 J 0.003 J 0.004 0.004 U 0.004 U 0.164,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.0018 UJ 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UAROCLOR-1016 0.018 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4133

1.00 - 1.50

208UX4134

11/02/1999

1.00 - 1.50

208UX4135

11/02/1999

1.00 - 1.50

208UX4136

11/02/1999

1.00 - 1.50

208UX4137

11/02/1999

1.00 - 1.50

208UX4138

11/02/1999

Sample ID 208UX4133 208UX4134 208UX4135 208UX4136 208UX4137 208UX4138

11/02/1999

1.00 - 1.50

208UX4139

208UX4139

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.037 U 0.036 U 0.037 U 0.036 U 0.038 U 0.036 UAROCLOR-1221 0.036 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UAROCLOR-1232 0.018 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UAROCLOR-1242 0.018 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UAROCLOR-1248 0.018 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UAROCLOR-1254 0.018 U
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.92AROCLOR-1260 0.019 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.01 JDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.003 UJENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.009 JENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 J 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.019 U 0.018 U 0.019 U 0.018 U 0.019 U 0.018 UJMETHOXYCHLOR 0.018 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0.002 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.004 0.005 0.004 0 U 0 U 0.16TOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0.009TOTAL ENDRINS 0 U

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7 U 7 U 7 U 32 Y 8 U 7 UDIESEL RANGE ORGANICS 7 U
38 Y 52 Y 44 Y 240 Y 65 Y 100 YMOTOR OIL RANGE ORGANICS 190 Y

Gasoline Range (purgeables)
0.6 U 0.5 U 0.6 U 0.5 U 0.6 U 0.5 UJGASOLINE RANGE ORGANICS 0.6 UJ
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4140

1.00 - 1.50

208UX4141

11/02/1999

1.00 - 1.50

208UX4142

11/02/1999

1.00 - 1.50

208UX4143

11/02/1999

1.00 - 1.50

208UX4144

11/02/1999

1.00 - 1.50

208UX4145

11/02/1999

Sample ID 208UX4140 208UX4141 208UX4142 208UX4143 208UX4144 208UX4145

11/02/1999

1.00 - 1.50

208UX4146

208UX4146

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10.2 5.7 J 10.2 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

12,100 9,530 10,700 14,800 15,100 20,400CALCIUM 8,730
59.2 65.2 80 91 120 89.8CHROMIUM 63.6
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
31.4 31.7 34.3 54.8 80.9 52.6COPPER 28.8

23,200 28,100 33,200 45,600 48,500 40,200IRON 31,200
25.6 34.9 268 140 108 64.5 JLEAD 35.2
439 477 474 789 533 593MANGANESE 392
26.3 20.9 22.6 46.5 56.8 42.8NICKEL 28.7

13,900 19,800 19,200 16,900 14,900 16,600POTASSIUM 19,400
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
9.2 J 13.5 15.3 15 10.7 9.1 JTIN 14.7
2,840 2,520 2,790 3,750 4,070 3,620TITANIUM 2,570
82.7 64.7 68.1 126 125 106VANADIUM 73.7
55.7 92.6 119 176 200 147ZINC 102

Volatile Organic Compounds (mg/kg)
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,1,1-TRICHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,1,2,2-TETRACHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,1,2-TRICHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,1-DICHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,1-DICHLOROETHENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,2-DICHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,2-DICHLOROETHENE (TOTAL) 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U1,2-DICHLOROPROPANE 0.01 U
0.009 U 0.009 UJ 0.009 UJ 0.016 UJ 0.012 UJ 0.009 UJ2-BUTANONE 0.01 UJ
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U2-HEXANONE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 U4-METHYL-2-PENTANONE 0.01 U
0.025 UJ 0.084 J 0.051 J 0.068 J 0.11 J 0.037 UJACETONE 0.064 J
0.009 U 0.009 U 0.009 U 0.001 J 0.012 U 0.0009 JBENZENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UBROMODICHLOROMETHANE 0.01 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4140

1.00 - 1.50

208UX4141

11/02/1999

1.00 - 1.50

208UX4142

11/02/1999

1.00 - 1.50

208UX4143

11/02/1999

1.00 - 1.50

208UX4144

11/02/1999

1.00 - 1.50

208UX4145

11/02/1999

Sample ID 208UX4140 208UX4141 208UX4142 208UX4143 208UX4144 208UX4145

11/02/1999

1.00 - 1.50

208UX4146

208UX4146

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UBROMOFORM 0.01 U
0.009 U 0.009 U 0.009 U 0.01 UJ 0.012 U 0.009 UJBROMOMETHANE 0.01 U
0.009 U 0.001 J 0.003 J 0.006 J 0.004 J 0.006 JCARBON DISULFIDE 0.01
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UCARBON TETRACHLORIDE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UCHLOROBENZENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UCHLOROETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UCHLOROFORM 0.01 U
0.009 U 0.002 J 0.009 U 0.01 U 0.002 J 0.002 JCHLOROMETHANE 0.002 J
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UCIS-1,3-DICHLOROPROPENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UDIBROMOCHLOROMETHANE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UETHYLBENZENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UMETHYLENE CHLORIDE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 USTYRENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UTETRACHLOROETHENE 0.01 U
0.009 U 0.009 U 0.009 U 0.001 J 0.002 J 0.009 UTOLUENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UTRANS-1,3-DICHLOROPROPENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UTRICHLOROETHENE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UVINYL CHLORIDE 0.01 U
0.009 U 0.009 U 0.009 U 0.01 U 0.012 U 0.009 UXYLENE (TOTAL) 0.006 J

Semivolatile Organic Compounds (mg/kg)
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U1,2,4-TRICHLOROBENZENE 0.36 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U1,2-DICHLOROBENZENE 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U1,3-DICHLOROBENZENE 0.18 U
0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U1,4-DICHLOROBENZENE 0.18 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.36 U
0.9 U 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U2,4,5-TRICHLOROPHENOL 0.89 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,4,6-TRICHLOROPHENOL 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,4-DICHLOROPHENOL 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,4-DIMETHYLPHENOL 0.36 U
0.9 UJ 0.91 U 0.88 UJ 0.9 U 0.91 U 0.89 UJ2,4-DINITROPHENOL 0.89 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,4-DINITROTOLUENE 0.36 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4140

1.00 - 1.50

208UX4141

11/02/1999

1.00 - 1.50

208UX4142

11/02/1999

1.00 - 1.50

208UX4143

11/02/1999

1.00 - 1.50

208UX4144

11/02/1999

1.00 - 1.50

208UX4145

11/02/1999

Sample ID 208UX4140 208UX4141 208UX4142 208UX4143 208UX4144 208UX4145

11/02/1999

1.00 - 1.50

208UX4146

208UX4146

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2,6-DINITROTOLUENE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2-CHLORONAPHTHALENE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2-CHLOROPHENOL 0.36 U
0.36 U 0.36 U 0.023 J 0.36 U 0.36 U 0.35 U2-METHYLNAPHTHALENE 0.087 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2-METHYLPHENOL 0.36 U
0.9 U 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U2-NITROANILINE 0.89 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U2-NITROPHENOL 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U3,3'-DICHLOROBENZIDINE 0.36 U
0.9 U 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U3-NITROANILINE 0.89 U
0.9 UJ 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U4,6-DINITRO-2-METHYLPHENOL 0.89 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U4-BROMOPHENYL-PHENYLETHER 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U4-CHLORO-3-METHYLPHENOL 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U4-CHLOROANILINE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U4-CHLOROPHENYL-PHENYLETHER 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 U4-METHYLPHENOL 0.36 U
0.9 U 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U4-NITROANILINE 0.89 U
0.9 UJ 0.91 U 0.88 U 0.9 U 0.91 U 0.89 U4-NITROPHENOL 0.89 U
0.36 U 0.36 U 0.15 J 0.36 U 0.36 U 0.35 UACENAPHTHENE 0.15 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UACENAPHTHYLENE 0.36 U
0.36 U 0.36 U 0.14 J 0.36 U 0.36 U 0.35 UANTHRACENE 0.089 J
0.36 U 0.36 U 0.2 J 0.031 J 0.022 J 0.026 JBENZO(A)ANTHRACENE 0.051 J
0.36 U 0.36 U 0.13 J 0.36 U 0.36 U 0.35 UBENZO(A)PYRENE 0.036 J
0.36 U 0.36 U 0.19 J 0.053 J 0.059 J 0.072 JBENZO(B)FLUORANTHENE 0.038 J
0.36 U 0.36 U 0.066 J 0.36 U 0.36 U 0.35 UBENZO(G,H,I)PERYLENE 0.022 J
0.36 U 0.36 U 0.2 J 0.36 U 0.36 U 0.35 UBENZO(K)FLUORANTHENE 0.056 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UBIS(2-CHLOROETHOXY)METHANE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UBIS(2-CHLOROETHYL)ETHER 0.36 U
0.14 U 0.14 U 0.14 U 0.14 UJ 0.14 UJ 0.14 UBIS(2-ETHYLHEXYL)PHTHALATE 0.14 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UBUTYLBENZYLPHTHALATE 0.36 U
0.36 U 0.36 U 0.049 J 0.36 U 0.36 U 0.35 UCARBAZOLE 0.36 U
0.36 U 0.031 J 0.35 J 0.064 J 0.05 J 0.054 JCHRYSENE 0.08 J
0.36 U 0.36 UJ 0.35 U 0.36 U 0.36 U 0.35 UDI-N-BUTYLPHTHALATE 0.36 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4140

1.00 - 1.50

208UX4141

11/02/1999

1.00 - 1.50

208UX4142

11/02/1999

1.00 - 1.50

208UX4143

11/02/1999

1.00 - 1.50

208UX4144

11/02/1999

1.00 - 1.50

208UX4145

11/02/1999

Sample ID 208UX4140 208UX4141 208UX4142 208UX4143 208UX4144 208UX4145

11/02/1999

1.00 - 1.50

208UX4146

208UX4146

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.36 U 0.36 UJ 0.35 UJ 0.36 UJ 0.36 UJ 0.35 UJDI-N-OCTYLPHTHALATE 0.36 UJ
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UDIBENZ(A,H)ANTHRACENE 0.36 U
0.36 U 0.36 U 0.046 J 0.36 U 0.36 U 0.35 UDIBENZOFURAN 0.069 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UDIETHYLPHTHALATE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UDIMETHYLPHTHALATE 0.36 U
0.36 U 0.022 J 0.72 0.032 J 0.029 J 0.027 JFLUORANTHENE 0.18 J
0.36 U 0.36 U 0.093 J 0.36 U 0.36 U 0.35 UFLUORENE 0.095 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UHEXACHLOROBENZENE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UHEXACHLOROBUTADIENE 0.36 U
0.36 U 0.36 UJ 0.35 U 0.36 UJ 0.36 UJ 0.35 UHEXACHLOROCYCLOPENTADIENE 0.36 UJ
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UHEXACHLOROETHANE 0.36 U
0.36 U 0.36 U 0.05 J 0.36 U 0.36 U 0.35 UINDENO(1,2,3-CD)PYRENE 0.018 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UISOPHORONE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UN-NITROSO-DI-N-PROPYLAMINE 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UN-NITROSODIPHENYLAMINE (1) 0.36 U
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UNAPHTHALENE 0.072 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UNITROBENZENE 0.36 U
0.9 UJ 0.91 U 0.88 U 0.9 U 0.91 U 0.89 UPENTACHLOROPHENOL 0.89 U
0.36 U 0.017 J 0.58 0.03 J 0.36 U 0.022 JPHENANTHRENE 0.32 J
0.36 U 0.36 U 0.35 U 0.36 U 0.36 U 0.35 UPHENOL 0.36 U
0.36 U 0.035 J 0.72 0.075 J 0.049 J 0.043 JPYRENE 0.2 J

0 U 0.088 2.626 0.255 0.209 0.222TOTAL HMW PAHS 0.681
0 U 0.017 0.986 0.03 0 U 0.022TOTAL LMW PAHS 0.813

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.0036 UJ4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.007 0.005 0.006 J 0.004 J 0.006 J4,4'-DDT 0.0036 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.0018 UJ 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.0018 UJ 0.002 U 0.002 U 0.002 U 0.002 JALPHA-CHLORDANE 0.002 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UAROCLOR-1016 0.018 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4140

1.00 - 1.50

208UX4141

11/02/1999

1.00 - 1.50

208UX4142

11/02/1999

1.00 - 1.50

208UX4143

11/02/1999

1.00 - 1.50

208UX4144

11/02/1999

1.00 - 1.50

208UX4145

11/02/1999

Sample ID 208UX4140 208UX4141 208UX4142 208UX4143 208UX4144 208UX4145

11/02/1999

1.00 - 1.50

208UX4146

208UX4146

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.036 U 0.036 U 0.036 U 0.036 U 0.036 U 0.036 UAROCLOR-1221 0.036 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UAROCLOR-1232 0.018 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UAROCLOR-1242 0.018 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UAROCLOR-1248 0.018 U
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UAROCLOR-1254 0.018 U
0.018 U 0.018 U 0.018 U 0.13 0.1 0.06 JAROCLOR-1260 0.018 U
0.002 U 0.002 U 0.002 J 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 JENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.0036 UJ 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.0036 UJ 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.005 0.0036 UJ 0.005 J 0.004 JENDRIN ALDEHYDE 0.0036 UJ
0.004 U 0.004 U 0.0036 UJ 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.003 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 UJ
0.002 U 0.001 J 0.002 U 0.002 J 0.002 U 0.002 JGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 UMETHOXYCHLOR 0.018 U

0 U 0 U 0.002 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0.001 0 U 0.002 0 U 0.004TOTAL CHLORDANES 0 U
0 U 0.007 0.005 0.006 0.004 0.006TOTAL DDTS 0 U
0 U 0 U 0.005 0 U 0.005 0.004TOTAL ENDRINS 0.003

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7 U 67 Y 14 U 7 U 7 U 36 UDIESEL RANGE ORGANICS 21 Y
39 Y 190 Y 290 Y 130 Y 160 Y 730 YMOTOR OIL RANGE ORGANICS 100 Y

Gasoline Range (purgeables)
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.6 UJ 0.5 UJGASOLINE RANGE ORGANICS 0.5 UJ
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 7.3 J 5.6 J 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

11,200 13,500 12,700 15,700 9,450 18,200CALCIUM 15,000
84.5 97.9 118 114 83.7 96CHROMIUM 117
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
25.5 50.2 61.7 48.8 39.5 J 42.6COPPER 48.1

31,400 44,300 43,200 38,600 35,000 37,600IRON 36,400
22.1 40.9 99.7 22.8 20.3 20.6LEAD 50.2
407 1,630 897 515 370 675MANGANESE 473
34.1 54 61.2 62.5 38.8 53.9NICKEL 55.3

15,100 16,600 13,600 16,900 18,900 16,000POTASSIUM 15,000
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
16.1 16 16.1 10.2 15.7 9.6 JTIN 12.6
3,480 3,930 3,930 4,100 3,820 3,800TITANIUM 3,450
98.3 121 126 113 119 102VANADIUM 110
68.9 291 108 101 87.4 140ZINC 156

Volatile Organic Compounds (mg/kg)
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,1,1-TRICHLOROETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJ1,1,2,2-TETRACHLOROETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,1,2-TRICHLOROETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,1-DICHLOROETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,1-DICHLOROETHENE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,2-DICHLOROETHANE 0.017 UJ
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,2-DICHLOROETHENE (TOTAL) 0.34
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 R1,2-DICHLOROPROPANE 0.017 U
0.01 UJ 0.013 UJ 0.014 UJ 0.012 UJ 0.012 U 0.011 R2-BUTANONE 0.017 UJ
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJ2-HEXANONE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJ4-METHYL-2-PENTANONE 0.017 U

0.038 UJ 0.024 UJ 0.045 UJ 0.031 UJ 0.05 UJ 0.038 JACETONE 0.033 UJ
0.002 J 0.013 U 0.008 J 0.012 U 0.012 U 0.011 RBENZENE 0.002 J
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RBROMODICHLOROMETHANE 0.017 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RBROMOFORM 0.017 U
0.01 U 0.013 UJ 0.011 U 0.012 UJ 0.012 U 0.011 RBROMOMETHANE 0.017 U
0.002 J 0.007 J 0.008 J 0.001 J 0.012 U 0.009 JCARBON DISULFIDE 0.037
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RCARBON TETRACHLORIDE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJCHLOROBENZENE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RCHLOROETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RCHLOROFORM 0.017 U
0.001 J 0.013 U 0.011 U 0.012 U 0.012 U 0.003 JCHLOROMETHANE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RCIS-1,3-DICHLOROPROPENE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RDIBROMOCHLOROMETHANE 0.017 U
0.01 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJETHYLBENZENE 0.017 U

0.01 U 0.013 U 0.011 UJ 0.012 U 0.012 U 0.011 JMETHYLENE CHLORIDE 0.017 UJ
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJSTYRENE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJTETRACHLOROETHENE 0.017 U
0.007 J 0.013 U 0.003 J 0.012 U 0.012 U 0.011 UJTOLUENE 0.017 UJ
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RTRANS-1,3-DICHLOROPROPENE 0.017 U
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RTRICHLOROETHENE 0.002 J
0.01 U 0.013 U 0.011 U 0.012 U 0.012 U 0.011 RVINYL CHLORIDE 0.008 J
0.021 0.013 U 0.011 U 0.012 U 0.012 U 0.011 UJXYLENE (TOTAL) 0.005 J

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U1,2,4-TRICHLOROBENZENE 0.45 U
0.2 U 0.19 U 0.2 U 0.21 U 0.24 U 0.19 U1,2-DICHLOROBENZENE 0.22 U
0.2 U 0.19 U 0.2 U 0.21 U 0.24 U 0.19 U1,3-DICHLOROBENZENE 0.22 U
0.2 U 0.19 U 0.2 U 0.21 U 0.24 U 0.19 U1,4-DICHLOROBENZENE 0.22 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.45 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U2,4,5-TRICHLOROPHENOL 1.1 U

0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,4,6-TRICHLOROPHENOL 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,4-DICHLOROPHENOL 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,4-DIMETHYLPHENOL 0.45 U
1 U 0.98 UJ 1 UJ 1 UJ 1.2 UJ 0.96 UJ2,4-DINITROPHENOL 1.1 UJ

0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,4-DINITROTOLUENE NA
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2,6-DINITROTOLUENE NA
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2-CHLORONAPHTHALENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2-CHLOROPHENOL 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2-METHYLNAPHTHALENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2-METHYLPHENOL 0.45 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U2-NITROANILINE 1.1 U

0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U2-NITROPHENOL 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U3,3'-DICHLOROBENZIDINE 0.45 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U3-NITROANILINE 1.1 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U4,6-DINITRO-2-METHYLPHENOL 1.1 UJ

0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U4-BROMOPHENYL-PHENYLETHER 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U4-CHLORO-3-METHYLPHENOL 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U4-CHLOROANILINE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U4-CHLOROPHENYL-PHENYLETHER 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 U4-METHYLPHENOL 0.45 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U4-NITROANILINE 1.1 U
1 U 0.98 U 1 U 1 U 1.2 U 0.96 U4-NITROPHENOL 1.1 UJ

0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UACENAPHTHENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UACENAPHTHYLENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UANTHRACENE 0.022 J

0.027 J 0.029 J 0.4 U 0.42 U 0.48 U 0.38 UBENZO(A)ANTHRACENE 0.14 J
0.027 J 0.03 J 0.4 U 0.42 U 0.48 U 0.38 UBENZO(A)PYRENE 0.45 R
0.047 J 0.034 J 0.4 U 0.42 U 0.48 U 0.38 UBENZO(B)FLUORANTHENE 0.45 R
0.022 J 0.018 J 0.4 U 0.42 U 0.48 U 0.38 UBENZO(G,H,I)PERYLENE 0.45 R
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UBENZO(K)FLUORANTHENE 0.45 R
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UBIS(2-CHLOROETHOXY)METHANE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UBIS(2-CHLOROETHYL)ETHER 0.45 U
0.16 U 0.15 UJ 0.16 U 0.16 U 0.19 UJ 0.15 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.18 UJ
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UBUTYLBENZYLPHTHALATE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UCARBAZOLE 0.027 J

0.038 J 0.048 J 0.024 J 0.42 U 0.48 U 0.38 UCHRYSENE 0.18 J
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDI-N-BUTYLPHTHALATE 0.45 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 UJ 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDI-N-OCTYLPHTHALATE 0.45 R
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDIBENZ(A,H)ANTHRACENE 0.45 R
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDIBENZOFURAN 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDIETHYLPHTHALATE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UDIMETHYLPHTHALATE 0.45 U

0.082 J 0.048 J 0.4 U 0.42 U 0.48 U 0.38 UFLUORANTHENE 0.2 J
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UFLUORENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UHEXACHLOROBENZENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UHEXACHLOROBUTADIENE 0.45 UJ
0.4 UJ 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UHEXACHLOROCYCLOPENTADIENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UHEXACHLOROETHANE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UINDENO(1,2,3-CD)PYRENE 0.45 R
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UISOPHORONE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UN-NITROSO-DI-N-PROPYLAMINE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UN-NITROSODIPHENYLAMINE (1) 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UNAPHTHALENE 0.45 U
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UNITROBENZENE NA
1 U 0.98 UJ 1 UJ 1 UJ 1.2 UJ 0.96 UJPENTACHLOROPHENOL 1.1 UJ

0.077 J 0.05 J 0.4 U 0.42 U 0.48 U 0.38 UPHENANTHRENE 0.12 J
0.4 U 0.39 U 0.4 U 0.42 U 0.48 U 0.38 UPHENOL 0.45 U

0.077 J 0.073 J 0.4 U 0.42 U 0.48 U 0.38 UPYRENE 0.27 J
0.32 0.28 0.024 0 U 0 U 0 UTOTAL HMW PAHS 0.79
0.077 0.05 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0.142

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDD 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDE 0.008
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDT 0.012 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.018
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UAROCLOR-1016 0.023 U
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.041 U 0.039 U 0.04 U 0.042 U 0.049 U 0.039 UAROCLOR-1221 0.045 U
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UAROCLOR-1232 0.023 U
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UAROCLOR-1242 0.023 U
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UAROCLOR-1248 0.023 U
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UAROCLOR-1254 0.023 U
0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.011 JAROCLOR-1260 0.023 U
0.002 U 0.004 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.007
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 UJ
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UDIELDRIN 0.003 J
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN II 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN SULFATE 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN ALDEHYDE 0.005 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN KETONE 0.005 UJ
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.015

0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0005 UJ 0.0004 UJHEPTACHLOR 0.0005
0.0004 UJ 0.0004 U 0.0004 U 0.0004 U 0.0005 U 0.0004 UHEPTACHLOR EPOXIDE 0.001

0.02 U 0.02 U 0.02 U 0.021 U 0.024 U 0.019 UMETHOXYCHLOR 0.023 U
0 U 0.004 0 U 0 U 0 U 0 UTOTAL BHC 0.007
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0.0345
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0.02
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.12 U 0.13 U 0.15 U 0.12 UTOXAPHENE 0.14 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 21 Y 82 J 31 Y 10 U 8 YDIESEL RANGE ORGANICS 21
91 Y 140 Y 510 Y 140 Y 28 Y 39 JMOTOR OIL RANGE ORGANICS 190 J

Gasoline Range (purgeables)
0.6 UJ 0.6 U 4 J 0.6 J 0.5 J 0.6 UJGASOLINE RANGE ORGANICS 0.6 J
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Sample Depth

11/02/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4147

8.00 - 8.50

208UX4148

11/02/1999

4.00 - 4.50

208UX4149

11/02/1999

4.00 - 4.50

208UX4150

11/02/1999

4.00 - 4.50

208UX4151

11/02/1999

4.00 - 4.50

208UX4152

11/02/1999

Sample ID 208UX4147 208UX4148 208UX4149 208UX4150 208UX4151 208UX4152

03/28/2000

3.00 - 3.00

208UX4262

208UX4262

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA NA NA NA NA NA1,3,5-TRINITROBENZENE 0.12 U
NA NA NA NA NA NA1,3-DINITROBENZENE 0.12 U
NA NA NA NA NA NA2,4,6-TRINITROTOLUENE 0.12 U
NA NA NA NA NA NA2,4-DIAMINO-6-NITROTOLUENE 0.12 U
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2,6-DIAMINO-4-NITROTOLUENE 0.25 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA2-NITROTOLUENE 0.12 U
NA NA NA NA NA NA3-NITROTOLUENE 0.12 U
NA NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE 0.12 U
NA NA NA NA NA NA4-NITROTOLUENE 0.12 U
NA NA NA NA NA NAHMX 0.12 U
NA NA NA NA NA NANITROBENZENE 0.12 U
NA NA NA NA NA NANITROGLYCERINE 2.5 U
NA NA NA NA NA NAPETN 5 U
NA NA NA NA NA NAPICRIC ACID 0.12 UJ
NA NA NA NA NA NARDX 0.12 U
NA NA NA NA NA NATETRYL 0.12 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U NA NAANTIMONY NA
10 U 10 U 10 U 10 U NA NACADMIUM NA

14,600 9,860 27,600 14,900 NA NACALCIUM NA
73 92 104 88.5 NA NACHROMIUM NA

10 U 10 U 10 U 10 U NA NACOBALT NA
23.5 47.4 39 30.6 42.1 31.9COPPER 45.2

32,100 30,000 32,000 30,800 NA NAIRON NA
8.8 J 53.6 42.9 14.9 34.5 139LEAD 19.5
344 307 416 340 NA NAMANGANESE NA
29.5 25 53.3 33.7 NA NANICKEL NA

16,900 15,300 12,200 15,400 NA NAPOTASSIUM NA
3.9 J 10 U 10 U 10 U NA NASILVER NA
14.4 17.1 13.5 12.1 NA NATIN NA
3,620 3,260 3,130 3,020 NA NATITANIUM NA
101 102 106 81.6 NA NAVANADIUM NA
81.4 81.4 130 92.7 207 78.4ZINC 83.2 J

Volatile Organic Compounds (mg/kg)
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,1,1-TRICHLOROETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,1,2-TRICHLOROETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,1-DICHLOROETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,1-DICHLOROETHENE 0.012 U
0.021 U 0.016 UJ 0.019 UJ 0.023 UJ 0.025 U 0.01 U1,2-DICHLOROETHANE 0.012 U
0.01 J 0.016 U 0.019 U 0.001 J 0.025 U 0.01 U1,2-DICHLOROETHENE (TOTAL) 0.012 U

0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U1,2-DICHLOROPROPANE 0.012 U
0.021 UJ 0.016 UJ 0.019 UJ 0.023 UJ 0.025 UJ 0.01 U2-BUTANONE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U2-HEXANONE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 U4-METHYL-2-PENTANONE 0.012 U
0.024 UJ 0.021 UJ 0.039 UJ 0.04 UJ 0.028 UJ 0.012 UJACETONE 0.015 UJ
0.0008 J 0.016 U 0.019 U 0.023 U 0.025 U 0.001 JBENZENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UBROMODICHLOROMETHANE 0.012 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UBROMOFORM 0.012 U
0.021 UJ 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UBROMOMETHANE 0.012 U
0.001 J 0.004 J 0.026 0.024 0.02 J 0.005 JCARBON DISULFIDE 0.007 J
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCARBON TETRACHLORIDE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCHLOROBENZENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCHLOROETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCHLOROFORM 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCHLOROMETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UDIBROMOCHLOROMETHANE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UETHYLBENZENE 0.012 U
0.021 UJ 0.016 UJ 0.019 UJ 0.023 UJ 0.025 U 0.01 UMETHYLENE CHLORIDE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 USTYRENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UTETRACHLOROETHENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UTOLUENE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.002 J 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UTRICHLOROETHENE 0.012 U
0.001 J 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UVINYL CHLORIDE 0.012 U
0.021 U 0.016 U 0.019 U 0.023 U 0.025 U 0.01 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U1,2,4-TRICHLOROBENZENE 0.43 U
0.21 U 0.21 U 0.22 U 0.21 U 0.54 U 0.37 U1,2-DICHLOROBENZENE 0.43 U
0.21 U 0.21 U 0.22 U 0.21 U 0.54 U 0.37 U1,3-DICHLOROBENZENE 0.43 U
0.21 U 0.21 U 0.22 U 0.21 U 0.54 U 0.37 U1,4-DICHLOROBENZENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.43 U
1.1 U 1.1 U 1.1 U 1.1 U 1.4 U 0.93 U2,4,5-TRICHLOROPHENOL 1.1 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2,4,6-TRICHLOROPHENOL 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2,4-DICHLOROPHENOL 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2,4-DIMETHYLPHENOL 0.43 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 U 1.4 U 0.93 UJ2,4-DINITROPHENOL 1.1 UJ
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2-CHLORONAPHTHALENE 0.43 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2-CHLOROPHENOL 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2-METHYLNAPHTHALENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1.1 U 1.4 U 0.93 U2-NITROANILINE 1.1 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U2-NITROPHENOL 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UJ3,3'-DICHLOROBENZIDINE 0.43 UJ
1.1 U 1.1 U 1.1 U 1.1 U 1.4 U 0.93 U3-NITROANILINE 1.1 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 U 1.4 U 0.93 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U4-BROMOPHENYL-PHENYLETHER 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U4-CHLORO-3-METHYLPHENOL 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U4-CHLOROANILINE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U4-CHLOROPHENYL-PHENYLETHER 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 U4-METHYLPHENOL 0.43 U
1.1 U 1.1 U 1.1 U 1.1 U 1.4 U 0.93 U4-NITROANILINE 1.1 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 U 1.4 U 0.93 U4-NITROPHENOL 1.1 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UACENAPHTHENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UACENAPHTHYLENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UANTHRACENE 0.43 U
0.43 U 0.42 U 0.028 J 0.019 J 0.026 J 0.37 UBENZO(A)ANTHRACENE 0.021 J
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UBENZO(A)PYRENE 0.02 J
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UBENZO(B)FLUORANTHENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UBENZO(G,H,I)PERYLENE 0.021 J
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UBENZO(K)FLUORANTHENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UBIS(2-CHLOROETHOXY)METHANE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UBIS(2-CHLOROETHYL)ETHER 0.43 U
0.17 U 0.17 U 0.18 UJ 0.17 UJ 0.54 UJ 0.37 UBIS(2-ETHYLHEXYL)PHTHALATE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UBUTYLBENZYLPHTHALATE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UCARBAZOLE 0.43 U
0.43 U 0.42 U 0.045 J 0.029 J 0.047 J 0.37 UCHRYSENE 0.026 J
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UDI-N-BUTYLPHTHALATE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UDI-N-OCTYLPHTHALATE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UDIBENZ(A,H)ANTHRACENE 0.43 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UDIBENZOFURAN 0.43 U
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UDIETHYLPHTHALATE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UDIMETHYLPHTHALATE 0.43 U
0.43 U 0.42 U 0.028 J 0.036 J 0.027 J 0.37 UFLUORANTHENE 0.026 J
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UFLUORENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UHEXACHLOROBENZENE 0.43 U
0.43 UJ 0.42 UJ 0.44 UJ 0.43 U 0.54 U 0.37 UHEXACHLOROBUTADIENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UHEXACHLOROCYCLOPENTADIENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UHEXACHLOROETHANE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 UJ 0.54 U 0.37 UINDENO(1,2,3-CD)PYRENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UISOPHORONE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UN-NITROSO-DI-N-PROPYLAMINE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UN-NITROSODIPHENYLAMINE (1) 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UNAPHTHALENE 0.43 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 U 1.4 U 0.93 UPENTACHLOROPHENOL 1.1 U
0.43 U 0.42 U 0.023 J 0.025 J 0.54 U 0.37 UPHENANTHRENE 0.43 U
0.43 U 0.42 U 0.44 U 0.43 U 0.54 U 0.37 UPHENOL 0.43 U
0.43 U 0.42 U 0.054 J 0.036 J 0.035 J 0.37 UPYRENE 0.028 J

0 U 0 U 0.155 0.12 0.135 0 UTOTAL HMW PAHS 0.142
0 U 0 U 0.023 0.025 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 U4,4'-DDE 0.003 J
0.004 UJ 0.004 UJ 0.003 J 0.004 UJ 0.005 U 0.004 U4,4'-DDT 0.01
0.002 U 0.002 U 0.002 U 0.002 U 0.003 U 0.002 UALDRIN 0.002 U
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.003 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.011 J 0.002 U 0.009 J 0.002 UALPHA-CHLORDANE 0.02 J
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1016 0.022 U
0.043 U 0.043 U 0.045 U 0.043 U 0.054 U 0.042 UAROCLOR-1221 0.043 U
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1232 0.022 U
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1242 0.022 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1248 0.022 U
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1254 0.022 U
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.004 J 0.002 U 0.003 U 0.002 UBETA-BHC 0.002
0.002 UJ 0.002 UJ 0.002 UJ 0.002 UJ 0.003 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.003 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.005 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.003 UJ 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.01 0.002 U 0.01 0.002 UGAMMA-CHLORDANE 0.022
0.0005 J 0.0004 U 0.0005 J 0.0004 U 0.0005 UJ 0.0004 UJHEPTACHLOR 0.001 J
0.0007 J 0.0004 U 0.0007 J 0.0004 U 0.0005 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.022 U 0.022 U 0.022 U 0.022 U 0.027 U 0.021 UMETHOXYCHLOR 0.022 U

0 U 0 U 0.004 0 U 0 U 0 UTOTAL BHC 0.002
0.0012 0 U 0.0222 0 U 0.019 0 UTOTAL CHLORDANES 0.043

0 U 0 U 0.003 0 U 0 U 0 UTOTAL DDTS 0.013
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.13 U 0.13 U 0.13 U 0.16 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 22 13 9 U 67 H 53 HDIESEL RANGE ORGANICS 9 H
9 U 85 88 130 550 M 170 MMOTOR OIL RANGE ORGANICS 77 M

Gasoline Range (purgeables)
0.7 UJ 0.6 J 0.7 UJ 0.6 U 0.8 UJ 0.6 UJGASOLINE RANGE ORGANICS 0.6 UJ

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3,5-TRINITROBENZENE 0.12 U
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Sample Depth

03/28/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4263

3.00 - 3.00

208UX4264

03/28/2000

3.00 - 3.00

208UX4265

03/28/2000

8.00 - 8.00

208UX4266

06/19/2000

8.00 - 8.00

208UX4269

06/19/2000

3.00 - 3.00

208UX4270

03/28/2000

Sample ID 208UX4263 208UX4264 208UX4265 208UX4266 208UX4269 208UX4270

06/19/2000

3.00 - 3.00

208UX4271

208UX4271

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U1,3-DINITROBENZENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4,6-TRINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DIAMINO-6-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,4-DINITROTOLUENE 0.12 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U2,6-DIAMINO-4-NITROTOLUENE 0.25 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U2-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U3-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-AMINO-2,6-DINITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 U4-NITROTOLUENE 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UHMX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UNITROBENZENE 0.12 U
2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 UNITROGLYCERINE 2.5 U
5 U 5 U 5 U 5 U 5 U 5 UPETN 5 U

0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJ 0.12 UJPICRIC ACID 0.12 UJ
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 URDX 0.12 U
0.12 U 0.12 U 0.12 U 0.12 U 0.12 U 0.12 UTETRYL 0.12 U

pH (PH)
NA NA NA NA 8.8 8.5PH 8.3
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 6,110 J 24,400 J 12,700 8,960 J 17,900 JALUMINUM 11,200
NA 12.8 1.4 UJ 0.76 J 74 1.1 UJANTIMONY 2.2
NA 9.7 J 12.2 J 19 21.5 J 15.5 JARSENIC 16.4
NA 105 J 62.4 J 172 564 J 79.1 JBARIUM 160
NA 0.032 U 0.13 UJ 0.57 J 0.38 J 0.075 UJBERYLLIUM 0.62 J
NA 3.8 0.054 U 0.34 UJ 9.6 0.26 UJCADMIUM 0.8 J
NA 6,220 J 2,160 J 5,340 4,660 J 3,400 JCALCIUM 3,980
NA 73.3 J 77.9 J 33.1 251 J 54 JCHROMIUM 28.2
NA 10 J 16 J 13.5 20.7 J 14.3 JCOBALT 6.8 J
39.9 38.5 J 46.7 J 48.4 89.5 J 42.8 JCOPPER 61.1
NA 21,200 J 37,800 J 32,200 40,100 J 33,000 JIRON 31,100
8.5 517 J 14.9 J 49.3 1,550 J 56.4 JLEAD 113
NA 3,900 J 8,770 J 5,880 4,750 J 7,680 JMAGNESIUM 5,480
NA 358 J 397 J 451 J 422 J 395 JMANGANESE 186 J
NA 0.48 0.18 UJ 0.037 U 0.52 J 0.19 UJMERCURY 0.034 U
NA 0.62 UJ 0.12 U 0.57 UJ 0.55 U 0.26 UJMOLYBDENUM 0.56 UJ
NA 53.2 J 63.4 J 35.7 43 J 54.7 JNICKEL 28.8
NA 775 J 2,010 J 1,540 1,460 J 1,750 JPOTASSIUM 1,960
NA 0.55 U 1.4 UJ 0.61 U 2.6 U 0.67 USELENIUM 0.9 J
NA 0.16 U 0.17 U 0.18 U 0.77 U 0.19 USILVER 0.16 U
NA 207 UJ 2,070 235 J 431 U 1,170 JSODIUM 313 J
NA 0.32 U 0.34 U 0.36 U 1.5 U 0.39 UTHALLIUM 0.33 U
NA 32.9 J 81.2 J 45.8 44.1 J 67.9 JVANADIUM 37.4
81.2 1,220 J 78.3 J 161 3,480 J 210 JZINC 382

Volatile Organic Compounds (mg/kg)
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,1,1-TRICHLOROETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,1,2-TRICHLOROETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,1-DICHLOROETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,1-DICHLOROETHENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,2-DICHLOROETHANE 0.012 U
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 U1,2-DICHLOROPROPANE 0.012 U
0.022 UJ NA 0.012 UJ 0.013 U NA 0.014 UJ2-BUTANONE 0.012 U
0.022 U NA 0.012 U 0.013 UJ NA 0.014 U2-HEXANONE 0.012 UJ
0.022 U NA 0.012 U 0.013 U NA 0.014 U4-METHYL-2-PENTANONE 0.012 U
0.055 UJ NA 0.012 UJ 0.013 UJ NA 0.014 UJACETONE 0.012 UJ
0.022 U NA 0.012 U 0.013 U NA 0.014 UBENZENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UBROMODICHLOROMETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UBROMOFORM 0.012 U
0.022 U NA 0.012 UJ 0.013 UJ NA 0.014 UJBROMOMETHANE 0.012 UJ
0.072 NA 0.012 U 0.013 U NA 0.014 UCARBON DISULFIDE 0.012 U

0.022 U NA 0.012 U 0.013 U NA 0.014 UCARBON TETRACHLORIDE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UCHLOROBENZENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UCHLOROETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UCHLOROFORM 0.012 U
0.002 J NA 0.012 U 0.013 U NA 0.014 UCHLOROMETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UDIBROMOCHLOROMETHANE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UETHYLBENZENE 0.012 U
0.022 U NA 0.012 UJ 0.013 U NA 0.014 UJMETHYLENE CHLORIDE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 USTYRENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UTETRACHLOROETHENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UTOLUENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UTRICHLOROETHENE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UVINYL CHLORIDE 0.012 U
0.022 U NA 0.012 U 0.013 U NA 0.014 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U1,2,4-TRICHLOROBENZENE 0.39 U
0.6 U 0.18 U 0.2 U 0.2 U 0.18 U 0.22 U1,2-DICHLOROBENZENE 0.19 U
0.6 U 0.18 U 0.2 U 0.2 U 0.18 U 0.22 U1,3-DICHLOROBENZENE 0.19 U
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.6 U 0.18 U 0.2 U 0.2 U 0.18 U 0.22 U1,4-DICHLOROBENZENE 0.19 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.39 U
1.5 U 0.96 U 1 U 1.1 U 0.91 U 1.2 U2,4,5-TRICHLOROPHENOL 0.97 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,4,6-TRICHLOROPHENOL 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,4-DICHLOROPHENOL 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,4-DIMETHYLPHENOL 0.39 U
1.5 UJ 0.96 UJ 1 UJ 1.1 UJ 0.91 UJ 1.2 UJ2,4-DINITROPHENOL 0.97 UJ

NA 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,4-DINITROTOLUENE 0.39 U
NA 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2,6-DINITROTOLUENE 0.39 U

0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2-CHLORONAPHTHALENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2-CHLOROPHENOL 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2-METHYLNAPHTHALENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2-METHYLPHENOL 0.39 U
1.5 U 0.96 U 1 U 1.1 U 0.91 U 1.2 U2-NITROANILINE 0.97 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U2-NITROPHENOL 0.39 U
0.6 UJ 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U3,3'-DICHLOROBENZIDINE 0.39 U
1.5 U 0.96 U 1 U 1.1 U 0.91 U 1.2 U3-NITROANILINE 0.97 U
1.5 U 0.96 UJ 1 UJ 1.1 UJ 0.91 UJ 1.2 UJ4,6-DINITRO-2-METHYLPHENOL 0.97 UJ
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U4-BROMOPHENYL-PHENYLETHER 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U4-CHLORO-3-METHYLPHENOL 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U4-CHLOROANILINE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U4-CHLOROPHENYL-PHENYLETHER 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 U4-METHYLPHENOL 0.39 U
1.5 U 0.96 U 1 U 1.1 U 0.91 U 1.2 U4-NITROANILINE 0.97 U
1.5 U 0.96 UJ 1 UJ 1.1 U 0.91 UJ 1.2 UJ4-NITROPHENOL 0.97 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UACENAPHTHENE 0.39 U
0.6 U 0.021 J 0.4 U 0.42 U 0.36 U 0.46 UACENAPHTHYLENE 0.39 U
0.6 U 0.059 J 0.013 J 0.42 U 0.36 U 0.46 UANTHRACENE 0.39 U
0.6 U 0.065 J 0.4 U 0.42 U 0.36 U 0.46 UBENZO(A)ANTHRACENE 0.39 U
0.6 U 0.16 J 0.4 UJ 0.42 U 0.36 U 0.46 UBENZO(A)PYRENE 0.018 J
0.6 U 0.35 J 0.4 UJ 0.42 U 0.033 J 0.46 UBENZO(B)FLUORANTHENE 0.39 U
0.6 U 0.048 J 0.4 UJ 0.42 U 0.36 U 0.46 UBENZO(G,H,I)PERYLENE 0.39 U
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.6 U 0.38 U 0.4 UJ 0.42 U 0.36 U 0.46 UBENZO(K)FLUORANTHENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UBIS(2-CHLOROETHOXY)METHANE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UBIS(2-CHLOROETHYL)ETHER 0.39 U
0.6 U 0.15 U 0.16 U 0.17 UJ 0.14 U 0.18 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 UJ
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UBUTYLBENZYLPHTHALATE 0.39 U
0.6 U 0.04 J 0.4 U 0.42 U 0.36 U 0.46 UCARBAZOLE 0.39 U
0.6 U 0.14 J 0.028 J 0.42 U 0.026 J 0.46 UCHRYSENE 0.39 U
0.6 U 0.38 UJ 0.4 UJ 0.42 U 0.36 UJ 0.46 UJDI-N-BUTYLPHTHALATE 0.39 U
0.6 U 0.38 UJ 0.4 UJ 0.42 U 0.36 UJ 0.46 UJDI-N-OCTYLPHTHALATE 0.39 U
0.6 U 0.032 J 0.4 UJ 0.42 U 0.36 U 0.46 UDIBENZ(A,H)ANTHRACENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UDIBENZOFURAN 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UDIETHYLPHTHALATE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UDIMETHYLPHTHALATE 0.39 U
0.6 U 0.11 J 0.4 U 0.42 U 0.033 J 0.46 UFLUORANTHENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UFLUORENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UHEXACHLOROBENZENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UHEXACHLOROBUTADIENE 0.39 U
0.6 U 0.38 UJ 0.4 UJ 0.42 U 0.36 UJ 0.46 UJHEXACHLOROCYCLOPENTADIENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UHEXACHLOROETHANE 0.39 U
0.6 U 0.051 J 0.4 UJ 0.42 U 0.36 U 0.46 UINDENO(1,2,3-CD)PYRENE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UISOPHORONE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UN-NITROSO-DI-N-PROPYLAMINE 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UN-NITROSODIPHENYLAMINE (1) 0.39 U
0.6 U 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UNAPHTHALENE 0.029 J
NA 0.38 U 0.4 U 0.42 U 0.36 U 0.46 UNITROBENZENE 0.39 U

1.5 U 0.96 U 1 U 1.1 UJ 0.91 U 1.2 UPENTACHLOROPHENOL 0.97 UJ
0.6 U 0.024 J 0.013 J 0.42 U 0.017 J 0.46 UPHENANTHRENE 0.39 U
0.6 U 0.38 U 0.12 J 0.42 U 0.36 U 0.16 JPHENOL 0.39 U
0.6 U 0.093 J 0.4 U 0.42 U 0.021 J 0.46 UPYRENE 0.39 U
0 U 1.049 0.028 0 U 0.113 0 UTOTAL HMW PAHS 0.018
0 U 0.104 0.026 0 U 0.017 0 UTOTAL LMW PAHS 0.029

PCBs/Pesticides (mg/kg)
0.006 U NA NA NA NA NA4,4'-DDD NA
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.006 U NA NA NA NA NA4,4'-DDE NA
0.006 U NA NA NA NA NA4,4'-DDT NA
0.003 U NA NA NA NA NAALDRIN NA
0.003 U NA NA NA NA NAALPHA-BHC NA
0.003 U NA NA NA NA NAALPHA-CHLORDANE NA
0.03 U NA NA NA NA NAAROCLOR-1016 NA
0.06 U NA NA NA NA NAAROCLOR-1221 NA
0.03 U NA NA NA NA NAAROCLOR-1232 NA
0.03 U NA NA NA NA NAAROCLOR-1242 NA
0.03 U NA NA NA NA NAAROCLOR-1248 NA
0.03 U NA NA NA NA NAAROCLOR-1254 NA
0.03 U NA NA NA NA NAAROCLOR-1260 NA
0.003 U NA NA NA NA NABETA-BHC NA
0.003 U NA NA NA NA NADELTA-BHC NA
0.006 U NA NA NA NA NADIELDRIN NA
0.003 U NA NA NA NA NAENDOSULFAN I NA
0.006 U NA NA NA NA NAENDOSULFAN II NA
0.006 U NA NA NA NA NAENDOSULFAN SULFATE NA
0.006 U NA NA NA NA NAENDRIN NA
0.006 U NA NA NA NA NAENDRIN ALDEHYDE NA
0.006 U NA NA NA NA NAENDRIN KETONE NA
0.003 U NA NA NA NA NAGAMMA-BHC (LINDANE) NA
0.003 U NA NA NA NA NAGAMMA-CHLORDANE NA

0.0006 UJ NA NA NA NA NAHEPTACHLOR NA
0.0006 UJ NA NA NA NA NAHEPTACHLOR EPOXIDE NA

0.03 U NA NA NA NA NAMETHOXYCHLOR NA
0 U NA NA NA NA NATOTAL BHC NA
0 U NA NA NA NA NATOTAL CHLORDANES NA
0 U NA NA NA NA NATOTAL DDTS NA
0 U NA NA NA NA NATOTAL ENDRINS NA

0.18 U NA NA NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

17 H 58 U 12 U 13 U 25 14 UDIESEL RANGE ORGANICS 12 U
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Sample Depth

06/19/2000

Sample Location ID

Sample Date

3.00 - 3.00

208UX4272

0.00 - 0.50

A075GB001

09/19/1997

4.50 - 5.50

A075GB001

09/25/1997

1.50 - 2.00

A075GB001

09/19/1997

0.00 - 0.50

A075GB002

09/19/1997

4.00 - 5.00

A075GB002

09/19/1997

Sample ID 208UX4272 136A075GP001 136A075GP003 136A075GP018 136A075GP005 136A075GP007

09/25/1997

1.50 - 2.00

A075GB002

136A075GP019

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

140 M 590 120 13 U 170 14 UMOTOR OIL RANGE ORGANICS 12 U
Gasoline Range (purgeables)

0.9 UJ 0.58 U 0.61 U 0.64 U 0.55 U 0.7 UGASOLINE RANGE ORGANICS 0.59 U

Explosives (mg/kg)
0.12 U NA NA NA NA NA1,3,5-TRINITROBENZENE NA
0.12 U NA NA NA NA NA1,3-DINITROBENZENE NA
0.12 U NA NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.12 U NA NA NA NA NA2,4-DIAMINO-6-NITROTOLUENE NA
0.12 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.25 U NA NA NA NA NA2,6-DIAMINO-4-NITROTOLUENE NA
0.12 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA2-NITROTOLUENE NA
0.12 U NA NA NA NA NA3-NITROTOLUENE NA
0.12 U NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.12 U NA NA NA NA NA4-NITROTOLUENE NA
0.12 U NA NA NA NA NAHMX NA
0.12 U NA NA NA NA NANITROBENZENE NA
2.5 U NA NA NA NA NANITROGLYCERINE NA
5 U NA NA NA NA NAPETN NA

0.12 UJ NA NA NA NA NAPICRIC ACID NA
0.12 U NA NA NA NA NARDX NA
0.12 U NA NA NA NA NATETRYL NA

Percent Moisture (%MST)
NA 13.1 18.3 21.4 8.8 28.1PERCENT MOISTURE 14.7

pH (PH)
7.6 7.12 7.3 7.89 7.02 7.15PH 7.53
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A075GB003

0.50 - 1.50

A075GB003

09/19/1997

3.00 - 4.00

A075GB003

05/28/1998

1.00 - 2.00

A075GB004

05/28/1998

3.00 - 4.00

A075GB004

05/28/1998

5.00 - 6.00

A075GB004

09/19/1997

Sample ID 136A075GP009 136A075GP010 136A075GP011 136A075GP021 136A075GP022 136A075GP023

06/01/1998

0.00 - 0.50

A075GB004

136A075GP020

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
11,100 J 10,900 J 19,700 J NA 13,200 NAALUMINUM NA
2.1 UJ 1.7 U 0.97 UJ 6.8 J 6.2 J 10 UANTIMONY 6.4 J
24.2 J 15.6 J 18.6 J 20.6 26.8 15.7ARSENIC 4.5
219 J 195 J 67 J NA 114 NABARIUM NA
0.21 U 0.4 J 0.071 UJ 0.7 J 0.55 J 0.23 UJBERYLLIUM 0.046 U

9.1 7.4 0.33 UJ 10 U 0.08 J 10 UCADMIUM 10 U
3,770 J 4,750 J 4,100 J 14,200 6,370 6,860CALCIUM 31,300
93.7 J 28.5 J 77.3 J 71 58.6 165CHROMIUM 118
11.3 J 10.3 J 21.4 J 10 U 14.2 10 UCOBALT 10 U
227 J 49.2 J 65.2 J 33 48.6 61.4COPPER 59.1

48,700 J 29,200 J 42,200 J 30,500 37,000 53,100IRON 61,800
6,810 J 257 J 66.7 J 59.3 60.1 13.5LEAD 42.9
5,220 J 5,540 J 8,950 J NA 7,650 NAMAGNESIUM NA
365 J 317 J 754 J 611 344 719MANGANESE 862

0.34 UJ 0.035 U 0.27 UJ NA 0.078 U NAMERCURY NA
0.75 UJ 0.6 U 0.14 U NA 0.83 UJ NAMOLYBDENUM NA
53.5 J 37.3 J 71.7 J 26.8 38.2 105NICKEL 33.5
1,400 J 1,730 J 1,960 J 17,800 11,000 J 14,200POTASSIUM 13,000
3.6 U 2.9 U 1.1 UJ NA 0.54 U NASELENIUM NA
1 UJ 0.84 U 0.2 U 10 U 10 U 10 USILVER 10 U
617 J 637 J 786 J NA 1,330 NASODIUM NA
2.1 U 1.7 U 0.4 U NA 0.37 U NATHALLIUM NA
NA NA NA 32.6 10.7 7.7 JTIN 19.9
NA NA NA 3,830 4,230 5,180TITANIUM 5,190

43.6 J 35.5 J 78 J 93.1 86.8 204VANADIUM 179
5,880 J 3,660 J 215 J 118 139 123ZINC 264

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.014 U NA NA NA1,1,1-TRICHLOROETHANE NA
NA 0.012 U 0.014 U NA NA NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.012 U 0.014 U NA NA NA1,1,2-TRICHLOROETHANE NA
NA 0.012 U 0.014 U NA NA NA1,1-DICHLOROETHANE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A075GB003

0.50 - 1.50

A075GB003

09/19/1997

3.00 - 4.00

A075GB003

05/28/1998

1.00 - 2.00

A075GB004

05/28/1998

3.00 - 4.00

A075GB004

05/28/1998

5.00 - 6.00

A075GB004

09/19/1997

Sample ID 136A075GP009 136A075GP010 136A075GP011 136A075GP021 136A075GP022 136A075GP023

06/01/1998

0.00 - 0.50

A075GB004

136A075GP020

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.014 U NA NA NA1,1-DICHLOROETHENE NA
NA 0.012 U 0.014 U NA NA NA1,2-DICHLOROETHANE NA
NA 0.012 U 0.014 U NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.012 U 0.014 U NA NA NA1,2-DICHLOROPROPANE NA
NA 0.012 UJ 0.014 UJ NA NA NA2-BUTANONE NA
NA 0.012 U 0.014 U NA NA NA2-HEXANONE NA
NA 0.012 U 0.014 U NA NA NA4-METHYL-2-PENTANONE NA
NA 0.012 UJ 0.014 UJ NA NA NAACETONE NA
NA 0.012 U 0.014 U NA NA NABENZENE NA
NA 0.012 U 0.014 U NA NA NABROMODICHLOROMETHANE NA
NA 0.012 U 0.014 U NA NA NABROMOFORM NA
NA 0.012 UJ 0.014 UJ NA NA NABROMOMETHANE NA
NA 0.012 U 0.014 U NA NA NACARBON DISULFIDE NA
NA 0.012 U 0.014 U NA NA NACARBON TETRACHLORIDE NA
NA 0.012 U 0.014 U NA NA NACHLOROBENZENE NA
NA 0.012 U 0.014 U NA NA NACHLOROETHANE NA
NA 0.012 U 0.014 U NA NA NACHLOROFORM NA
NA 0.012 U 0.014 U NA NA NACHLOROMETHANE NA
NA 0.012 U 0.014 U NA NA NACIS-1,3-DICHLOROPROPENE NA
NA 0.012 U 0.014 U NA NA NADIBROMOCHLOROMETHANE NA
NA 0.012 U 0.014 U NA NA NAETHYLBENZENE NA
NA 0.012 UJ 0.014 UJ NA NA NAMETHYLENE CHLORIDE NA
NA 0.012 U 0.014 U NA NA NASTYRENE NA
NA 0.012 U 0.014 U NA NA NATETRACHLOROETHENE NA
NA 0.012 U 0.014 U NA NA NATOLUENE NA
NA 0.012 U 0.014 U NA NA NATRANS-1,3-DICHLOROPROPENE NA
NA 0.012 U 0.014 U NA NA NATRICHLOROETHENE NA
NA 0.012 U 0.014 U NA NA NAVINYL CHLORIDE NA
NA 0.012 U 0.014 U NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.49 U 0.4 U 0.47 U NA NA NA1,2,4-TRICHLOROBENZENE NA

 
Page 70 of 184



Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A075GB003

0.50 - 1.50

A075GB003

09/19/1997

3.00 - 4.00

A075GB003

05/28/1998

1.00 - 2.00

A075GB004

05/28/1998

3.00 - 4.00

A075GB004

05/28/1998

5.00 - 6.00

A075GB004

09/19/1997

Sample ID 136A075GP009 136A075GP010 136A075GP011 136A075GP021 136A075GP022 136A075GP023

06/01/1998

0.00 - 0.50

A075GB004

136A075GP020

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.24 U 0.19 U 0.23 U NA NA NA1,2-DICHLOROBENZENE NA
0.24 U 0.19 U 0.23 U NA NA NA1,3-DICHLOROBENZENE NA
0.24 U 0.19 U 0.23 U NA NA NA1,4-DICHLOROBENZENE NA
0.49 U 0.4 U 0.47 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U 1 U 1.2 U NA NA NA2,4,5-TRICHLOROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA2,4,6-TRICHLOROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA2,4-DICHLOROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA2,4-DIMETHYLPHENOL NA
1.2 UJ 1 UJ 1.2 UJ NA NA NA2,4-DINITROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA2,4-DINITROTOLUENE NA
0.49 U 0.4 U 0.47 U NA NA NA2,6-DINITROTOLUENE NA
0.49 U 0.4 U 0.47 U NA NA NA2-CHLORONAPHTHALENE NA
0.49 U 0.4 U 0.47 U NA NA NA2-CHLOROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA2-METHYLNAPHTHALENE NA
0.49 U 0.4 U 0.47 U NA NA NA2-METHYLPHENOL NA
1.2 U 1 U 1.2 U NA NA NA2-NITROANILINE NA
0.49 U 0.4 U 0.47 U NA NA NA2-NITROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA3,3'-DICHLOROBENZIDINE NA
1.2 U 1 U 1.2 U NA NA NA3-NITROANILINE NA
1.2 UJ 1 UJ 1.2 UJ NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.49 U 0.4 U 0.47 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NA4-CHLOROANILINE NA
0.49 U 0.4 U 0.47 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.49 U 0.4 U 0.47 U NA NA NA4-METHYLPHENOL NA
1.2 U 1 U 1.2 U NA NA NA4-NITROANILINE NA
1.2 UJ 1 UJ 1.2 UJ NA NA NA4-NITROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NAACENAPHTHENE NA
0.49 U 0.4 U 0.47 U NA NA NAACENAPHTHYLENE NA
0.49 U 0.4 U 0.47 U NA NA NAANTHRACENE NA
0.49 U 0.4 U 0.47 U NA NA NABENZO(A)ANTHRACENE NA
0.49 U 0.4 U 0.47 U NA NA NABENZO(A)PYRENE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A075GB003

0.50 - 1.50

A075GB003

09/19/1997

3.00 - 4.00

A075GB003

05/28/1998

1.00 - 2.00

A075GB004

05/28/1998

3.00 - 4.00

A075GB004

05/28/1998

5.00 - 6.00

A075GB004

09/19/1997

Sample ID 136A075GP009 136A075GP010 136A075GP011 136A075GP021 136A075GP022 136A075GP023

06/01/1998

0.00 - 0.50

A075GB004

136A075GP020

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.49 U 0.4 U 0.47 U NA NA NABENZO(B)FLUORANTHENE NA
0.49 U 0.4 U 0.47 U NA NA NABENZO(G,H,I)PERYLENE NA
0.49 U 0.4 U 0.47 U NA NA NABENZO(K)FLUORANTHENE NA
0.49 U 0.4 U 0.47 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.49 U 0.4 U 0.47 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
0.19 U 0.16 U 0.19 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.49 U 0.4 U 0.47 U NA NA NABUTYLBENZYLPHTHALATE NA
0.49 U 0.4 U 0.47 U NA NA NACARBAZOLE NA
0.026 J 0.4 U 0.47 U NA NA NACHRYSENE NA
0.49 UJ 0.4 UJ 0.47 UJ NA NA NADI-N-BUTYLPHTHALATE NA
0.49 UJ 0.4 UJ 0.47 U NA NA NADI-N-OCTYLPHTHALATE NA
0.49 U 0.4 U 0.47 U NA NA NADIBENZ(A,H)ANTHRACENE NA
0.49 U 0.4 U 0.47 U NA NA NADIBENZOFURAN NA
0.49 U 0.4 U 0.47 U NA NA NADIETHYLPHTHALATE NA
0.49 U 0.4 U 0.47 U NA NA NADIMETHYLPHTHALATE NA
0.023 J 0.4 U 0.47 U NA NA NAFLUORANTHENE NA
0.49 U 0.4 U 0.47 U NA NA NAFLUORENE NA
0.49 U 0.4 U 0.47 U NA NA NAHEXACHLOROBENZENE NA
0.49 U 0.4 U 0.47 U NA NA NAHEXACHLOROBUTADIENE NA
0.49 UJ 0.4 UJ 0.47 UJ NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.49 U 0.4 U 0.47 U NA NA NAHEXACHLOROETHANE NA
0.49 U 0.4 U 0.47 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.49 U 0.4 U 0.47 U NA NA NAISOPHORONE NA
0.49 U 0.4 U 0.47 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.49 U 0.4 U 0.47 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.49 U 0.4 U 0.47 U NA NA NANAPHTHALENE NA
0.49 U 0.4 U 0.47 U NA NA NANITROBENZENE NA
1.2 U 1 U 1.2 U NA NA NAPENTACHLOROPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NAPHENANTHRENE NA
0.49 U 0.13 J 0.051 J NA NA NAPHENOL NA
0.49 U 0.4 U 0.47 U NA NA NAPYRENE NA
0.049 0 U 0 U NA NA NATOTAL HMW PAHS NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A075GB003

0.50 - 1.50

A075GB003

09/19/1997

3.00 - 4.00

A075GB003

05/28/1998

1.00 - 2.00

A075GB004

05/28/1998

3.00 - 4.00

A075GB004

05/28/1998

5.00 - 6.00

A075GB004

09/19/1997

Sample ID 136A075GP009 136A075GP010 136A075GP011 136A075GP021 136A075GP022 136A075GP023

06/01/1998

0.00 - 0.50

A075GB004

136A075GP020

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U NA NA NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

15 U 12 U 14 U NA NA NADIESEL RANGE ORGANICS NA
120 12 U 14 U NA NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.75 U 0.6 U 0.72 U NA NA NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
33 17 30.2 19.2 19 32.5PERCENT MOISTURE 13.4

pH (PH)
7.22 7.09 7.11 NA NA NAPH NA
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Sample Depth

05/28/1998

Sample Location ID

Sample Date

1.00 - 2.00

A075GB005

3.00 - 4.00

A075GB005

05/28/1998

5.00 - 6.00

A075GB005

06/01/1998

0.00 - 0.50

A075GB005

05/28/1998

1.00 - 2.00

A075GB006

05/28/1998

3.00 - 4.00

A075GB006

05/28/1998

Sample ID 136A075GP025 136A075GP026 136A075GP027 136A075GP024 136A075GP029 136A075GP030

05/28/1998

5.00 - 6.00

A075GB006

136A075GP031

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10.3 31.8 13.1 6.9 11.4 15.2ARSENIC 16.2

0.55 J 0.13 UJ 0.14 UJ 0.044 U 0.34 J 0.13 UJBERYLLIUM 0.28 UJ
10 U 10 U 10 U 10 U 10 U 62.5CADMIUM 10 U

25,700 6,330 6,220 34,500 11,000 8,140CALCIUM 6,750
99.5 192 180 106 101 184CHROMIUM 196
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
33.8 61.5 64.6 50.6 46.5 56.6COPPER 43.1

51,200 55,000 52,500 62,100 34,500 54,600IRON 56,800
12.5 26.7 18.3 45.7 19.1 17.8LEAD 19.5
663 632 883 937 372 648MANGANESE 949
48.9 102 116 29.7 41 88.7NICKEL 113

15,400 14,300 14,800 12,300 21,100 14,600POTASSIUM 14,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
10.8 7.9 J 12.3 17.1 7.8 J 10 UTIN 10.5
5,150 5,170 5,250 5,710 4,330 5,000TITANIUM 5,010
179 198 175 191 123 183VANADIUM 175
108 171 160 161 116 101ZINC 140

Percent Moisture (%MST)
21.3 28.1 36.5 9.5 18.2 33.1PERCENT MOISTURE 33.8
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Sample Depth

05/28/1998

Sample Location ID

Sample Date

1.00 - 2.00

A075GB007

3.00 - 4.00

A075GB007

05/28/1998

5.00 - 6.00

A075GB007

05/28/1998

1.00 - 2.00

A075GB008

05/28/1998

3.00 - 4.00

A075GB008

05/28/1998

5.00 - 6.00

A075GB008

05/28/1998

Sample ID 136A075GP034 136A075GP035 136A075GP036 136A075GP038 136A075GP039 136A075GP040

10/02/1998

1.00 - 1.50

A075GB010

136A075GP044

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 29,800 NA NA NAALUMINUM NA

10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
30.8 13.4 13.8 16.6 13.7 13.5ARSENIC NA
NA NA 76.3 NA NA NABARIUM NA

0.4 J 0.14 UJ 0.066 U 0.48 J 0.31 J 0.29 UJBERYLLIUM NA
4.3 J 10 U 10 U 4.7 J 10.4 8.1 JCADMIUM 10 U
9,650 6,580 4,460 10,900 11,600 7,180CALCIUM 21,700
76.9 179 140 89.7 162 174CHROMIUM 164
10 U 10 U 16.4 J 10 U 10 U 10 UCOBALT 10 U
46.7 71.9 56.3 45.4 25.3 64.2COPPER 21.6

35,700 51,300 49,000 37,700 37,000 56,500IRON 32,500
20.9 15.4 14.3 26.7 13.8 14.3LEAD 11.9
NA NA 10,400 NA NA NAMAGNESIUM NA
285 634 679 495 612 655MANGANESE 765
NA NA 0.37 NA NA NAMERCURY NA
NA NA 0.23 U NA NA NAMOLYBDENUM NA
32.7 103 95 35.4 81.4 108NICKEL 76.6

20,100 14,100 8,240 J 20,000 13,100 14,600POTASSIUM 14,800
NA NA 0.72 U NA NA NASELENIUM NA

10 U 10 U 10 U 10 U 10 U 3.1 JSILVER 10 U
NA NA 1,890 NA NA NASODIUM NA
NA NA 0.49 U NA NA NATHALLIUM NA
11.3 9.2 J 11 8.4 J 12.9 11.4TIN 11
4,290 5,170 4,970 4,400 4,520 5,210TITANIUM 4,080
113 180 131 105 125 204VANADIUM 107
90.6 128 125 302 69.7 132ZINC 55.9

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U1,2,4-TRICHLOROBENZENE NA
0.2 U 0.23 U 0.26 U 0.2 U 0.24 U 0.26 U1,2-DICHLOROBENZENE NA
0.2 U 0.23 U 0.26 U 0.2 U 0.24 U 0.26 U1,3-DICHLOROBENZENE NA
0.2 U 0.23 U 0.26 U 0.2 U 0.24 U 0.26 U1,4-DICHLOROBENZENE NA
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Sample Depth

05/28/1998

Sample Location ID

Sample Date

1.00 - 2.00

A075GB007

3.00 - 4.00

A075GB007

05/28/1998

5.00 - 6.00

A075GB007

05/28/1998

1.00 - 2.00

A075GB008

05/28/1998

3.00 - 4.00

A075GB008

05/28/1998

5.00 - 6.00

A075GB008

05/28/1998

Sample ID 136A075GP034 136A075GP035 136A075GP036 136A075GP038 136A075GP039 136A075GP040

10/02/1998

1.00 - 1.50

A075GB010

136A075GP044

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2,2'-OXYBIS(1-CHLOROPROPANE) NA

1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 U2,4,5-TRICHLOROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2,4,6-TRICHLOROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2,4-DICHLOROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2,4-DIMETHYLPHENOL NA

1 R 1.2 R 1.4 R 1 R 1.2 R 1.3 R2,4-DINITROPHENOL NA
0.41 UJ 0.47 UJ 0.54 UJ 0.41 UJ 0.5 UJ 0.53 UJ2,4-DINITROTOLUENE NA
0.41 UJ 0.47 UJ 0.54 UJ 0.41 UJ 0.5 UJ 0.53 UJ2,6-DINITROTOLUENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2-CHLORONAPHTHALENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2-CHLOROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2-METHYLNAPHTHALENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U2-METHYLPHENOL NA

1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 U2-NITROANILINE NA
0.41 UJ 0.47 UJ 0.54 UJ 0.41 UJ 0.5 UJ 0.53 UJ2-NITROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U3,3'-DICHLOROBENZIDINE NA

1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 U3-NITROANILINE NA
1 UJ 1.2 UJ 1.4 UJ 1 UJ 1.2 UJ 1.3 UJ4,6-DINITRO-2-METHYLPHENOL NA

0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U4-BROMOPHENYL-PHENYLETHER NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U4-CHLORO-3-METHYLPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U4-CHLOROANILINE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U4-CHLOROPHENYL-PHENYLETHER NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 U4-METHYLPHENOL NA

1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 U4-NITROANILINE NA
1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 U4-NITROPHENOL NA

0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UACENAPHTHENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UACENAPHTHYLENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UANTHRACENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBENZO(A)ANTHRACENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBENZO(A)PYRENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBENZO(B)FLUORANTHENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBENZO(G,H,I)PERYLENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBENZO(K)FLUORANTHENE NA
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Sample Depth

05/28/1998

Sample Location ID

Sample Date

1.00 - 2.00

A075GB007

3.00 - 4.00

A075GB007

05/28/1998

5.00 - 6.00

A075GB007

05/28/1998

1.00 - 2.00

A075GB008

05/28/1998

3.00 - 4.00

A075GB008

05/28/1998

5.00 - 6.00

A075GB008

05/28/1998

Sample ID 136A075GP034 136A075GP035 136A075GP036 136A075GP038 136A075GP039 136A075GP040

10/02/1998

1.00 - 1.50

A075GB010

136A075GP044

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBIS(2-CHLOROETHOXY)METHANE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UBIS(2-CHLOROETHYL)ETHER NA
0.16 U 0.19 U 0.21 U 0.16 U 0.2 U 0.21 UBIS(2-ETHYLHEXYL)PHTHALATE NA
0.41 U 0.47 UJ 0.54 U 0.41 U 0.5 U 0.53 UBUTYLBENZYLPHTHALATE NA
0.41 UJ 0.47 UJ 0.54 UJ 0.41 UJ 0.5 UJ 0.53 UJCARBAZOLE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UCHRYSENE NA
0.41 U 0.47 UJ 0.54 U 0.41 U 0.5 U 0.53 UDI-N-BUTYLPHTHALATE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UDI-N-OCTYLPHTHALATE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UDIBENZ(A,H)ANTHRACENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UDIBENZOFURAN NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UDIETHYLPHTHALATE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UDIMETHYLPHTHALATE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UFLUORANTHENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UFLUORENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UHEXACHLOROBENZENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UHEXACHLOROBUTADIENE NA
0.41 UJ 0.47 UJ 0.54 UJ 0.41 UJ 0.5 UJ 0.53 UJHEXACHLOROCYCLOPENTADIENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UHEXACHLOROETHANE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UINDENO(1,2,3-CD)PYRENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UISOPHORONE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UN-NITROSO-DI-N-PROPYLAMINE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UN-NITROSODIPHENYLAMINE (1) NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UNAPHTHALENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UNITROBENZENE NA

1 U 1.2 U 1.4 U 1 U 1.2 U 1.3 UPENTACHLOROPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UPHENANTHRENE NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UPHENOL NA
0.41 U 0.47 U 0.54 U 0.41 U 0.5 U 0.53 UPYRENE NA

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 1 U 2 U 1 U 1 U 2 UDIESEL RANGE ORGANICS NA
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Sample Depth

05/28/1998

Sample Location ID

Sample Date

1.00 - 2.00

A075GB007

3.00 - 4.00

A075GB007

05/28/1998

5.00 - 6.00

A075GB007

05/28/1998

1.00 - 2.00

A075GB008

05/28/1998

3.00 - 4.00

A075GB008

05/28/1998

5.00 - 6.00

A075GB008

05/28/1998

Sample ID 136A075GP034 136A075GP035 136A075GP036 136A075GP038 136A075GP039 136A075GP040

10/02/1998

1.00 - 1.50

A075GB010

136A075GP044

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 Y 14 Y 10 Y 92 Y 14 Y 28 YMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
20.1 30.2 39.3 19.5 33.4 38PERCENT MOISTURE NA
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Sample Depth

10/02/1998

Sample Location ID

Sample Date

3.00 - 3.50

A075GB010

5.00 - 5.50

A075GB010

10/02/1998

1.00 - 1.50

A075GB011

10/02/1998

3.00 - 3.50

A075GB011

10/02/1998

5.00 - 5.50

A075GB011

10/02/1998

1.00 - 1.50

A075GB012

10/02/1998

Sample ID 136A075GP045 136A075GP046 136A075GP047 136A075GP048 136A075GP049 136A075GP050

10/02/1998

3.00 - 4.00

A075GB012

136A075GP051

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 0.96 J 10 U 10 U 10 U 10 UCADMIUM 0.86 J

11,700 7,300 11,100 9,120 6,400 8,190CALCIUM 7,510
163 183 79.8 141 170 34.1CHROMIUM 55.6
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
30.1 58.1 37.4 75.1 68.4 25.4COPPER 14.2 U

39,000 50,900 31,600 45,900 51,600 29,800IRON 29,600
64.5 12.5 9.9 J 264 18.8 81.3LEAD 121
482 397 406 450 488 574MANGANESE 571
79.4 119 30.4 73.8 98.7 20.7NICKEL 12.5

13,500 15,100 21,300 17,800 14,200 26,000POTASSIUM 25,300
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
9 J 9.8 J 8.7 J 35.9 11.1 19.2TIN 27.9

4,560 5,000 4,070 4,900 5,380 2,210TITANIUM 2,290
141 201 117 161 211 55.8VANADIUM 40
88 105 101 337 102 341ZINC 544

Percent Moisture (%MST)
NA 36.9 NA NA NA NAPERCENT MOISTURE 6.8
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Sample Depth

10/02/1998

Sample Location ID

Sample Date

5.00 - 5.50

A075GB012

0.00 - 0.50

A075GB013

08/04/2003

6.50 - 7.00

A075GB013

08/05/2003

8.00 - 8.50

A075GB014

08/05/2003

10.00 - 10.50

A075GB014

08/04/2003

2.00 - 2.50

A075GB015

08/04/2003

Sample ID 136A075GP052 A075GP055 A075GP056 A075GP057 A075GP058 A075GP059

08/04/2003

4.00 - 4.50

A075GB015

A075GP060

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U NA NA NA NA NAANTIMONY NA
10 U 0.39 42.3 NA NA NACADMIUM NA
6,400 NA NA NA NA NACALCIUM NA
178 NA NA NA NA NACHROMIUM NA
10 U NA NA NA NA NACOBALT NA
54.6 NA NA NA NA NACOPPER NA

53,000 NA NA NA NA NAIRON NA
18 24.5 NA NA NA NALEAD NA
839 NA NA NA NA NAMANGANESE NA
106 NA NA NA NA NANICKEL NA

14,000 NA NA NA NA NAPOTASSIUM NA
10 U NA NA NA NA NASILVER NA
11.6 NA NA NA NA NATIN NA
5,220 NA NA NA NA NATITANIUM NA
203 NA NA NA NA NAVANADIUM NA
161 NA NA NA NA NAZINC NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 59 H NA 53 H 34 Z 8.6 UDIESEL RANGE ORGANICS 34 D
NA 570 M NA 700 M 300 Z 38 MMOTOR OIL RANGE ORGANICS 150 M

Percent Moisture (%MST)
NA 5.1 35.3 37.1 52.8 16.9PERCENT MOISTURE 30.6
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

6.00 - 6.50

A075GB015

8.00 - 8.50

A075GB015

08/05/2003

2.00 - 2.50

A075GB016

08/05/2003

4.00 - 4.50

A075GB016

08/05/2003

6.00 - 6.50

A075GB016

08/05/2003

8.00 - 8.50

A075GB016

08/04/2003

Sample ID A075GP061 A075GP062 A075GP063 A075GP064 A075GP065 A075GP066

08/05/2003

2.00 - 2.25

A075GB017

A075GP067

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 13 U 620 D 35 H 1,000 H 13 UDIESEL RANGE ORGANICS 3,200 D
21 MJ 34 MJ 1,700 M 190 M 5,300 M 75 UJMOTOR OIL RANGE ORGANICS 7,000 M

Percent Moisture (%MST)
33.2 42.5 14.9 19.6 15.9 41.4PERCENT MOISTURE 9.4
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

4.00 - 4.50

A075GB017

6.00 - 6.50

A075GB017

08/05/2003

8.00 - 8.50

A075GB017

08/04/2003

4.00 - 4.50

A075GB018

08/04/2003

6.00 - 6.50

A075GB018

07/25/2003

0.00 - 0.00

A075SS001

08/05/2003

Sample ID A075GP068 A075GP069 A075GP070 A075GP071 A075GP072 A075SS001

07/25/2003

0.00 - 0.00

A075SS002

A075SS002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA NAANTIMONY 0.55 J
NA NA NA NA NA NACADMIUM 1.1
NA NA NA NA NA 10.8LEAD 50.6

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9.3 U 9.4 U 21 D 9.6 U 11 U 8.2 JDIESEL RANGE ORGANICS NA
69 UJ 19 UJ 77 M 82 M 79 M 60 MMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
23.6 23.8 42.9 25.7 32.6 2.3PERCENT MOISTURE 1.7
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Sample Depth

07/25/2003

Sample Location ID

Sample Date

0.00 - 0.00

A075SS003

2.00 - 2.50

A159GB001

08/08/2003

4.00 - 4.50

A159GB001

08/08/2003

1.00 - 1.50

A159GB002

08/08/2003

2.00 - 2.50

A159GB002

08/08/2003

4.00 - 4.50

A159GB002

08/08/2003

Sample ID A075SS003 A159GP001 A159GP002 A159GP003 A159GP004 A159GP005

09/25/1997

0.00 - 0.50

A159SS001

136A159CS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c

Metals (mg/kg)
NA NA NA NA NA NAALUMINUM 13,400
NA NA NA NA NA NAANTIMONY 2 J
NA NA NA NA NA NAARSENIC 11.4
NA NA NA NA NA NABARIUM 167
NA NA NA NA NA NABERYLLIUM 0.1 UJ
NA NA NA NA NA NACADMIUM 0.76 UJ
NA NA NA NA NA NACALCIUM 12,700
NA NA NA NA NA NACHROMIUM 38.6
NA NA NA NA NA NACOBALT 14.4
NA NA NA NA NA NACOPPER 55.3 J
NA NA NA NA NA NAIRON 31,600
170 NA NA NA NA NALEAD 116
NA NA NA NA NA NAMAGNESIUM 8,710
NA NA NA NA NA NAMANGANESE 529
NA NA NA NA NA NAMERCURY 0.058 UJ
NA NA NA NA NA NAMOLYBDENUM 0.24 UJ
NA NA NA NA NA NANICKEL 38.3
NA NA NA NA NA NAPOTASSIUM 1,770 J
NA NA NA NA NA NASELENIUM 0.54 U
NA NA NA NA NA NASILVER 0.16 U
NA NA NA NA NA NASODIUM 3,760
NA NA NA NA NA NATHALLIUM 0.31 U
NA NA NA NA NA NAVANADIUM 64.3
NA NA NA NA NA NAZINC 266

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.37 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.18 U
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.18 U
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.18 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.37 U
NA NA NA NA NA NA2,4,5-TRICHLOROPHENOL 0.93 U
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Sample Depth

07/25/2003

Sample Location ID

Sample Date

0.00 - 0.00

A075SS003

2.00 - 2.50

A159GB001

08/08/2003

4.00 - 4.50

A159GB001

08/08/2003

1.00 - 1.50

A159GB002

08/08/2003

2.00 - 2.50

A159GB002

08/08/2003

4.00 - 4.50

A159GB002

08/08/2003

Sample ID A075SS003 A159GP001 A159GP002 A159GP003 A159GP004 A159GP005

09/25/1997

0.00 - 0.50

A159SS001

136A159CS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.37 U
NA NA NA NA NA NA2,4-DICHLOROPHENOL 0.37 U
NA NA NA NA NA NA2,4-DIMETHYLPHENOL 0.37 U
NA NA NA NA NA NA2,4-DINITROPHENOL 0.93 UJ
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.37 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.37 U
NA NA NA NA NA NA2-CHLORONAPHTHALENE 0.37 U
NA NA NA NA NA NA2-CHLOROPHENOL 0.37 U
NA NA NA NA NA NA2-METHYLNAPHTHALENE 0.37 U
NA NA NA NA NA NA2-METHYLPHENOL 0.37 U
NA NA NA NA NA NA2-NITROANILINE 0.93 U
NA NA NA NA NA NA2-NITROPHENOL 0.37 U
NA NA NA NA NA NA3,3'-DICHLOROBENZIDINE 0.37 UJ
NA NA NA NA NA NA3-NITROANILINE 0.93 U
NA NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 0.93 U
NA NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.37 U
NA NA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.37 U
NA NA NA NA NA NA4-CHLOROANILINE 0.37 U
NA NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.37 U
NA NA NA NA NA NA4-METHYLPHENOL 0.37 U
NA NA NA NA NA NA4-NITROANILINE 0.93 U
NA NA NA NA NA NA4-NITROPHENOL 0.93 UJ
NA NA NA NA NA NAACENAPHTHENE 0.37 U
NA NA NA NA NA NAACENAPHTHYLENE 0.37 U
NA NA NA NA NA NAANTHRACENE 0.37 U
NA NA NA NA NA NABENZO(A)ANTHRACENE 0.37 U
NA NA NA NA NA NABENZO(A)PYRENE 0.37 U
NA NA NA NA NA NABENZO(B)FLUORANTHENE 0.37 U
NA NA NA NA NA NABENZO(G,H,I)PERYLENE 0.37 U
NA NA NA NA NA NABENZO(K)FLUORANTHENE 0.37 U
NA NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.37 U
NA NA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.37 U
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Sample Depth

07/25/2003

Sample Location ID

Sample Date

0.00 - 0.00

A075SS003

2.00 - 2.50

A159GB001

08/08/2003

4.00 - 4.50

A159GB001

08/08/2003

1.00 - 1.50

A159GB002

08/08/2003

2.00 - 2.50

A159GB002

08/08/2003

4.00 - 4.50

A159GB002

08/08/2003

Sample ID A075SS003 A159GP001 A159GP002 A159GP003 A159GP004 A159GP005

09/25/1997

0.00 - 0.50

A159SS001

136A159CS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.15 UJ
NA NA NA NA NA NABUTYLBENZYLPHTHALATE 0.37 U
NA NA NA NA NA NACARBAZOLE 0.37 U
NA NA NA NA NA NACHRYSENE 0.37 U
NA NA NA NA NA NADI-N-BUTYLPHTHALATE 0.37 UJ
NA NA NA NA NA NADI-N-OCTYLPHTHALATE 0.37 U
NA NA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.37 U
NA NA NA NA NA NADIBENZOFURAN 0.37 U
NA NA NA NA NA NADIETHYLPHTHALATE 0.37 U
NA NA NA NA NA NADIMETHYLPHTHALATE 0.37 U
NA NA NA NA NA NAFLUORANTHENE 0.007 J
NA NA NA NA NA NAFLUORENE 0.37 U
NA NA NA NA NA NAHEXACHLOROBENZENE 0.37 U
NA NA NA NA NA NAHEXACHLOROBUTADIENE 0.37 U
NA NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 0.37 UJ
NA NA NA NA NA NAHEXACHLOROETHANE 0.37 U
NA NA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.37 U
NA NA NA NA NA NAISOPHORONE 0.37 U
NA NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.37 U
NA NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.37 U
NA NA NA NA NA NANAPHTHALENE 0.37 U
NA NA NA NA NA NANITROBENZENE 0.37 U
NA NA NA NA NA NAPENTACHLOROPHENOL 0.93 U
NA NA NA NA NA NAPHENANTHRENE 0.37 U
NA NA NA NA NA NAPHENOL 0.37 U
NA NA NA NA NA NAPYRENE 0.37 U
NA NA NA NA NA NATOTAL HMW PAHS 0.007
NA NA NA NA NA NATOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDD 0.0037 U
NA NA NA NA NA NA4,4'-DDE 0.0037 U
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Sample Depth

07/25/2003

Sample Location ID

Sample Date

0.00 - 0.00

A075SS003

2.00 - 2.50

A159GB001

08/08/2003

4.00 - 4.50

A159GB001

08/08/2003

1.00 - 1.50

A159GB002

08/08/2003

2.00 - 2.50

A159GB002

08/08/2003

4.00 - 4.50

A159GB002

08/08/2003

Sample ID A075SS003 A159GP001 A159GP002 A159GP003 A159GP004 A159GP005

09/25/1997

0.00 - 0.50

A159SS001

136A159CS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDT 0.0068
NA NA NA NA NA NAALDRIN 0.0019 U
NA NA NA NA NA NAALPHA-BHC 0.0019 UJ
NA NA NA NA NA NAALPHA-CHLORDANE 0.0019 U
NA NA NA NA NA NAAROCLOR-1016 0.018 U
NA NA NA NA NA NAAROCLOR-1221 0.018 U
NA NA NA NA NA NAAROCLOR-1232 0.018 U
NA NA NA NA NA NAAROCLOR-1242 0.018 U
NA NA NA NA NA NAAROCLOR-1248 0.018 U
NA NA NA NA NA NAAROCLOR-1254 0.018 U
NA NA NA NA NA NAAROCLOR-1260 0.018 U
NA NA NA NA NA NABETA-BHC 0.0019 U
NA NA NA NA NA NADELTA-BHC 0.0019 UJ
NA NA NA NA NA NADIELDRIN 0.0037 U
NA NA NA NA NA NAENDOSULFAN I 0.0019 U
NA NA NA NA NA NAENDOSULFAN II 0.0037 U
NA NA NA NA NA NAENDOSULFAN SULFATE 0.0037 U
NA NA NA NA NA NAENDRIN 0.0037 U
NA NA NA NA NA NAENDRIN ALDEHYDE 0.0037 U
NA NA NA NA NA NAENDRIN KETONE 0.0037 U
NA NA NA NA NA NAGAMMA-BHC (LINDANE) 0.0019 UJ
NA NA NA NA NA NAGAMMA-CHLORDANE 0.0019 U
NA NA NA NA NA NAHEPTACHLOR 0.00034 U
NA NA NA NA NA NAHEPTACHLOR EPOXIDE 0.00042
NA NA NA NA NA NAMETHOXYCHLOR 0.018 J
NA NA NA NA NA NATOTAL BHC 0 U
NA NA NA NA NA NATOTAL CHLORDANES 0.00042
NA NA NA NA NA NATOTAL DDTS 0.0068
NA NA NA NA NA NATOTAL ENDRINS 0 U
NA NA NA NA NA NATOXAPHENE 0.095 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 8.1 U 65 H 79 H 37 H 8.1 UDIESEL RANGE ORGANICS 110 U
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Sample Depth

07/25/2003

Sample Location ID

Sample Date

0.00 - 0.00

A075SS003

2.00 - 2.50

A159GB001

08/08/2003

4.00 - 4.50

A159GB001

08/08/2003

1.00 - 1.50

A159GB002

08/08/2003

2.00 - 2.50

A159GB002

08/08/2003

4.00 - 4.50

A159GB002

08/08/2003

Sample ID A075SS003 A159GP001 A159GP002 A159GP003 A159GP004 A159GP005

09/25/1997

0.00 - 0.50

A159SS001

136A159CS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 9.2 MJ 1,400 M 550 M 280 M 31 MMOTOR OIL RANGE ORGANICS 220 Y
Gasoline Range (purgeables)

NA NA NA NA NA NAGASOLINE RANGE ORGANICS 0.56 U

Explosives (mg/kg)
NA NA NA NA NA NA1,3,5-TRINITROBENZENE 1.1 U
NA NA NA NA NA NA1,3-DINITROBENZENE 1.1 U
NA NA NA NA NA NA2,4,6-TRINITROTOLUENE 1.1 U
NA NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE 1.1 U
NA NA NA NA NA NA2/4-NITROTOLUENE 1.1 U
NA NA NA NA NA NA3-NITROTOLUENE 1.1 U
NA NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE 1.1 U
NA NA NA NA NA NAHMX 1.1 U
NA 2.2 UJ 2.2 UJ 2.2 UJ 2.3 UJ 2.3 UJNITROCELLULOSE NA
NA NA NA NA NA NAPICRIC ACID 2.2 U
NA NA NA NA NA NARDX 1.1 U
NA NA NA NA NA NATETRYL 1.1 U

Percent Moisture (%MST)
3.6 11.3 11.7 8.6 11.7 13PERCENT MOISTURE 10.5

pH (PH)
NA NA NA NA NA NAPH 7.15
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Metals (mg/kg)
10,900 8,280 8,480 9,690 10,000 28,000ALUMINUM 16,000
0.8 J 3 J 1.1 J 33.5 J 0.28 U 0.17 JANTIMONY 0.77
16.4 11.1 10.5 9 7.8 13ARSENIC 8.5
248 143 104 106 120 72BARIUM 120

0.36 UJ 0.27 UJ 0.28 UJ 0.085 UJ 0.42 0.7BERYLLIUM 0.49
2.5 1.1 1.5 2.2 1.3 1.7CADMIUM 1.4

9,640 4,980 3,950 7,470 4,600 2,900CALCIUM 12,000
35.7 36.1 34.3 32.1 23 72CHROMIUM 41

11.4 J 12.2 12.6 12.8 7.7 J 24 JCOBALT 12 J
76.5 J 58.4 J 42.1 J 58 J 29 45COPPER 39
32,500 32,900 23,400 25,700 26,000 41,000IRON 33,000

285 91 139 127 60 J 14 JLEAD 74 J
6,190 4,870 4,450 5,610 4,900 8,600MAGNESIUM 7,900
374 572 517 464 330 1,700MANGANESE 560
0.16 0.083 UJ 0.12 0.7 0.29 0.22MERCURY 0.43

0.35 UJ 0.35 UJ 0.53 UJ 0.22 UJ 0.97 J 0.17 JMOLYBDENUM 0.45 J
38.3 42.9 34.5 32.9 35 J 82 JNICKEL 48 J

1,570 J 1,710 J 1,890 J 1,650 J NA NAPOTASSIUM NA
0.55 U 0.5 UJ 0.5 U 0.56 U 0.56 0.82SELENIUM 0.23 J
0.16 U 0.15 U 0.15 U 0.16 U 0.28 U 0.35 USILVER 0.29 U
1,870 81.9 U 82.3 U 2,310 940 2,200SODIUM 860

0.46 UJ 0.36 UJ 0.29 U 0.39 UJ 0.28 U 0.35 UTHALLIUM 0.29 U
48.1 41.2 36.7 43.1 43 88VANADIUM 64
574 238 272 524 150 J 71 JZINC 200 J

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.006 U 0.0084 U1,1,1-TRICHLOROETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 U1,1,2,2-TETRACHLOROETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 U1,1,2-TRICHLOROETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 U1,1-DICHLOROETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 U1,1-DICHLOROETHENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 U1,2-DICHLOROETHANE 0.0064 U
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.006 U 0.0084 U1,2-DICHLOROPROPANE 0.0064 U
NA NA NA NA 0.012 U 0.017 U2-BUTANONE 0.013 U
NA NA NA NA 0.012 U 0.017 U2-HEXANONE 0.013 U
NA NA NA NA 0.012 U 0.017 U4-METHYL-2-PENTANONE 0.013 U
NA NA NA NA 0.024 UJ 0.033 UJACETONE 0.026 UJ
NA NA NA NA 0.006 U 0.0084 UBENZENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UBROMODICHLOROMETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UBROMOFORM 0.0064 U
NA NA NA NA 0.012 U 0.017 UBROMOMETHANE 0.013 U
NA NA NA NA 0.006 U 0.0084 UCARBON DISULFIDE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UCARBON TETRACHLORIDE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UCHLOROBENZENE 0.0064 U
NA NA NA NA 0.012 U 0.017 UCHLOROETHANE 0.013 U
NA NA NA NA 0.006 U 0.0084 UCHLOROFORM 0.0064 U
NA NA NA NA 0.012 U 0.017 UCHLOROMETHANE 0.013 U
NA NA NA NA 0.006 U 0.0084 UCIS-1,2-DICHLOROETHENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UCIS-1,3-DICHLOROPROPENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UDIBROMOCHLOROMETHANE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UETHYLBENZENE 0.0064 U
NA NA NA NA 0.024 UJ 0.033 UMETHYLENE CHLORIDE 0.026 UJ
NA NA NA NA 0.006 U 0.0084 USTYRENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UTETRACHLOROETHENE 0.0064 U
NA NA NA NA 0.006 U 0.00053 JTOLUENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UTRANS-1,2-DICHLOROETHENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UTRANS-1,3-DICHLOROPROPENE 0.0064 U
NA NA NA NA 0.006 U 0.0084 UTRICHLOROETHENE 0.0064 U
NA NA NA NA 0.012 U 0.017 UVINYL CHLORIDE 0.013 U
NA NA NA NA 0.006 U 0.0084 UXYLENE (TOTAL) 0.0064 U

Semivolatile Organic Compounds (mg/kg)
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U1,2,4-TRICHLOROBENZENE 7.7 U
0.18 U 0.17 U 0.17 U 0.19 U 9.3 U 0.45 U1,2-DICHLOROBENZENE 7.7 U
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Semivolatile Organic Compounds (mg/kg)
0.18 U 0.17 U 0.17 U 0.19 U 9.3 U 0.45 U1,3-DICHLOROBENZENE 7.7 U
0.18 U 0.17 U 0.17 U 0.19 U 9.3 U 0.45 U1,4-DICHLOROBENZENE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA

NA NA NA NA 9.3 U 0.45 U2,2'-OXYBIS(2-CHLOROPROPANE) 7.7 U
0.95 U 0.86 U 0.87 U 0.97 U 9.3 U 0.45 U2,4,5-TRICHLOROPHENOL 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2,4,6-TRICHLOROPHENOL 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2,4-DICHLOROPHENOL 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2,4-DIMETHYLPHENOL 7.7 U
0.95 UJ 0.86 UJ 0.87 UJ 0.97 UJ 19 U 0.91 U2,4-DINITROPHENOL 15 U
0.55 J 0.34 U 0.084 J 0.38 U NA NA2,4-DINITROTOLUENE NA
0.38 U 0.34 U 0.35 U 0.38 U NA NA2,6-DINITROTOLUENE NA
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2-CHLORONAPHTHALENE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2-CHLOROPHENOL 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 U2-METHYLNAPHTHALENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U2-METHYLPHENOL 7.7 U
0.95 U 0.86 U 0.87 U 0.97 U 19 U 0.91 U2-NITROANILINE 15 U
0.38 U 0.34 U 0.35 U 0.38 U 19 U 0.91 U2-NITROPHENOL 15 U
0.38 UJ 0.34 UJ 0.35 UJ 0.38 U 19 UJ 0.91 UJ3,3'-DICHLOROBENZIDINE 15 U
0.95 U 0.86 U 0.87 U 0.97 U 19 U 0.91 U3-NITROANILINE 15 U
0.95 U 0.86 U 0.87 U 0.97 U 19 U 0.91 U4,6-DINITRO-2-METHYLPHENOL 15 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U4-BROMOPHENYL-PHENYLETHER 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U4-CHLORO-3-METHYLPHENOL 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 UJ 0.45 UJ4-CHLOROANILINE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U4-CHLOROPHENYL-PHENYLETHER 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 U4-METHYLPHENOL 7.7 U
0.95 U 0.86 U 0.87 U 0.97 U 19 UJ 0.91 UJ4-NITROANILINE 15 U
0.95 UJ 0.86 UJ 0.87 UJ 0.97 UJ 19 U 0.91 U4-NITROPHENOL 15 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UACENAPHTHENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U NA NAACENAPHTHYLENE NA
0.38 U 0.01 J 0.01 J 0.38 U 1.9 U 0.091 UANTHRACENE 1.5 U
0.38 U 0.34 U 0.025 J 0.38 U 1.9 U 0.091 UBENZO(A)ANTHRACENE 1.5 U
0.01 J 0.019 J 0.016 J 0.012 J 1.9 U 0.091 UBENZO(A)PYRENE 1.5 U
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Semivolatile Organic Compounds (mg/kg)
0.024 J 0.051 J 0.057 J 0.38 U 1.9 UJ 0.091 UJBENZO(B)FLUORANTHENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UBENZO(G,H,I)PERYLENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UBENZO(K)FLUORANTHENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UBIS(2-CHLOROETHOXY)METHANE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UBIS(2-CHLOROETHYL)ETHER 7.7 U
0.15 UJ 0.14 UJ 0.14 UJ 0.15 UJ 9.3 U 0.45 UBIS(2-ETHYLHEXYL)PHTHALATE 7.7 U
0.38 UJ 0.34 U 0.35 U 0.38 U 9.3 UJ 0.45 UJBUTYLBENZYLPHTHALATE 7.7 U
0.38 U 0.34 U 0.008 J 0.38 U 9.3 U 0.45 UCARBAZOLE 7.7 U
0.022 J 0.05 J 0.054 J 0.015 J 1.9 U 0.091 UCHRYSENE 1.5 U
0.38 UJ 0.34 UJ 0.35 UJ 0.38 UJ 9.3 U 0.45 UDI-N-BUTYLPHTHALATE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UDI-N-OCTYLPHTHALATE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 UJ 0.091 UJDIBENZ(A,H)ANTHRACENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UDIBENZOFURAN 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UDIETHYLPHTHALATE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UDIMETHYLPHTHALATE 7.7 U
0.023 J 0.061 J 0.077 J 0.011 J 1.9 U 0.091 UFLUORANTHENE 0.34 J
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UFLUORENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UHEXACHLOROBENZENE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UHEXACHLOROBUTADIENE 7.7 U
0.38 UJ 0.34 UJ 0.35 UJ 0.38 UJ 19 U 0.91 UHEXACHLOROCYCLOPENTADIENE 15 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UHEXACHLOROETHANE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UINDENO(1,2,3-CD)PYRENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UISOPHORONE 7.7 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 UJ 0.45 UJN-NITROSO-DI-N-PROPYLAMINE 7.7 U
0.1 J 0.011 J 0.035 J 0.38 U 9.3 U 0.45 UN-NITROSODIPHENYLAMINE (1) 7.7 U

0.38 U 0.34 U 0.35 U 0.38 U 1.9 U 0.091 UNAPHTHALENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U NA NANITROBENZENE NA
0.95 U 0.86 U 0.87 U 0.97 U 19 U 0.91 UPENTACHLOROPHENOL 15 U
0.015 J 0.034 J 0.028 J 0.38 U 1.9 U 0.091 UPHENANTHRENE 1.5 U
0.38 U 0.34 U 0.35 U 0.38 U 9.3 U 0.45 UPHENOL 7.7 U
0.025 J 0.061 J 0.074 J 0.01 J 1.9 UJ 0.091 UJPYRENE 0.39 J
0.104 0.242 0.303 0.048 0 U 0 UTOTAL HMW PAHS 0.73

 
Page 91 of 184



Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Semivolatile Organic Compounds (mg/kg)
0.015 0.044 0.038 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.0058 0.0018 J 0.0062 0.0038 U NA NA4,4'-DDD NA

0.0038 U 0.0034 U 0.0032 J 0.0038 U NA NA4,4'-DDE NA
0.034 0.0082 0.028 0.008 NA NA4,4'-DDT NA

0.0019 U 0.0018 U 0.0018 U 0.002 U NA NAALDRIN NA
0.0019 UJ 0.0018 UJ 0.0018 UJ 0.002 UJ NA NAALPHA-BHC NA
0.0019 U 0.0018 U 0.0018 U 0.002 U NA NAALPHA-CHLORDANE NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1016 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1221 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1232 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1242 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1248 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1254 NA
0.018 U 0.017 U 0.017 U 0.019 U NA NAAROCLOR-1260 NA
0.0019 U 0.0018 U 0.0018 U 0.002 U NA NABETA-BHC NA
0.0019 UJ 0.0018 UJ 0.0018 UJ 0.002 UJ NA NADELTA-BHC NA
0.0038 U 0.0034 U 0.0037 0.0038 U NA NADIELDRIN NA
0.0019 U 0.0018 U 0.0018 U 0.002 U NA NAENDOSULFAN I NA
0.0038 U 0.0034 U 0.0035 U 0.0038 U NA NAENDOSULFAN II NA
0.0038 U 0.0034 U 0.0035 U 0.0038 U NA NAENDOSULFAN SULFATE NA
0.0038 U 0.0079 J 0.005 0.0038 U NA NAENDRIN NA
0.0038 U 0.0034 U 0.0035 U 0.0038 U NA NAENDRIN ALDEHYDE NA
0.0038 U 0.0026 J 0.0035 U 0.0038 U NA NAENDRIN KETONE NA
0.0019 UJ 0.0018 UJ 0.0018 UJ 0.002 UJ NA NAGAMMA-BHC (LINDANE) NA
0.0019 U 0.0018 U 0.0018 U 0.002 U NA NAGAMMA-CHLORDANE NA
0.00034 U 0.00031 U 0.00031 U 0.00035 U NA NAHEPTACHLOR NA
0.00034 U 0.00031 U 0.00074 0.00035 U NA NAHEPTACHLOR EPOXIDE NA
0.019 U 0.018 U 0.018 U 0.02 U NA NAMETHOXYCHLOR NA

NA NA NA NA 0.0068 0.00011 UJPCB-101 0.0097 U
NA NA NA NA 0.0013 0.00016 UJPCB-105 0.0047
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

PCBs/Pesticides (mg/kg)
NA NA NA NA 0.0015 0.00016 UJPCB-118 0.0012
NA NA NA NA 0.00087 0.00043 UJPCB-126 0.00069 U
NA NA NA NA 0.0011 0.00017 UJPCB-128 0.00096
NA NA NA NA 0.0036 0.00012 UJPCB-138 0.0033
NA NA NA NA 0.0047 J 0.00022 UJPCB-153 0.0018 J
NA NA NA NA 0.00051 J 0.000093 UJPCB-156 0.00046 U
NA NA NA NA 0.00091 0.0002 UJPCB-170 0.0015
NA NA NA NA 0.0024 0.000092 UJPCB-180 0.0036
NA NA NA NA 0.00056 0.000094 UJPCB-183 0.00099
NA NA NA NA 0.0011 0.00033 UJPCB-187 0.0022
NA NA NA NA 0.00022 U 0.00022 UJPCB-195 0.00021 U
NA NA NA NA 0.00057 0.00012 UJPCB-206 0.0011
NA NA NA NA 0.00054 U 0.00015 UJPCB-209 0.0022 J
NA NA NA NA 0.000092 U 0.0001 UJPCB-28 0.00046 U
NA NA NA NA 0.00062 J 0.00012 UJPCB-44 0.00058 U
NA NA NA NA 0.00031 U 0.00034 UJPCB-49 0.00033 U
NA NA NA NA 0.00075 0.00011 UJPCB-52 0.00015 U
NA NA NA NA 0.00077 U 0.000085 UJPCB-66 0.0022 J
NA NA NA NA 0.00022 U 0.00023 UJPCB-8 0.00022 U
0 U 0 U 0 U 0 U NA NATOTAL BHC NA
0 U 0 U 0.00074 0 U NA NATOTAL CHLORDANES NA

0.0398 0.01 0.0374 0.008 NA NATOTAL DDTS NA
0 U 0.0105 0.005 0 U NA NATOTAL ENDRINS NA
NA NA NA NA 0.023 NATOTAL PCBS 0.019

0.097 U 0.089 U 0.089 U 0.099 U NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 10 U 10 U 120 U 150 HY 89 HYDIESEL RANGE ORGANICS 96 HY
89 Y 160 Y 201 Y 690 Y 710 H 230 HLMOTOR OIL RANGE ORGANICS 500 H

Gasoline Range (purgeables)
0.57 U 0.52 U 0.52 U 0.58 U 0.24 UJ 0.31 UJGASOLINE RANGE ORGANICS 0.29 UJ
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Sample Depth

09/25/1997

Sample Location ID

Sample Date

0.00 - 0.50

A159SS002

0.00 - 0.50

A159SS003

09/25/1997

0.00 - 0.50

A159SS004

09/25/1997

0.00 - 0.50

A159SS005

11/08/2006

0.00 - 2.00

A190-1

11/08/2006

2.00 - 4.00

A190-1

09/25/1997

Sample ID 136A159CS002 136A159CS003 136A159CS004 136A159CS005 A190SS001 A190GP001

11/08/2006

2.00 - 4.00

A190-2

A190GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Explosives (mg/kg)
1.1 U 1 U 1 U 1.2 U 0.19 U 0.21 UJ1,3,5-TRINITROBENZENE 0.2 U
1.1 U 1 U 1 U 1.2 U 0.096 U 0.11 UJ1,3-DINITROBENZENE 0.099 U
1.1 U 1 U 1 U 1.2 U 0.17 U 0.19 UJ2,4,6-TRINITROTOLUENE 0.18 U
NA NA NA NA 0.24 U 0.26 UJ2,4-DINITROTOLUENE 0.25 U
NA NA NA NA 0.4 U 0.44 UJ2,6-DINITROTOLUENE 0.42 U

1.1 U 1 U 1 U 1.2 U 0.096 U 0.11 UJ2-AMINO-4,6-DINITROTOLUENE 0.099 U
NA NA NA NA 0.39 U 0.43 UJ2-NITROTOLUENE 0.41 U

1.1 U 1 U 1 U 1.2 U NA NA2/4-NITROTOLUENE NA
1.1 U 1 U 1 U 1.2 U 0.29 U 0.32 UJ3-NITROTOLUENE 0.3 U
1.1 U 1 U 1 U 1.2 U 0.19 U 0.21 UJ4-AMINO-2,6-DINITROTOLUENE 0.2 U
NA NA NA NA 0.38 U 0.41 UJ4-NITROTOLUENE 0.4 U

1.1 U 1 U 1 U 1.2 U 0.16 U 0.17 UJHMX 0.17 U
NA NA NA NA 0.17 U 0.19 UJNITROBENZENE 0.18 U
NA NA NA NA 0.24 U 0.26 UJNITROGLYCERINE 0.25 U
NA NA NA NA 0.0058 U 0.0058 UJPERCHLORATE 0.0058 U
NA NA NA NA 0.26 U 0.28 UJPETN 0.27 U

2.3 U 2.1 U 2.1 U 2.3 U 0.025 U 0.027 UJPICRIC ACID 0.026 U
1.1 U 1 U 1 U 1.2 U 0.29 U 0.32 UJRDX 0.3 U
1.1 U 1 U 1 U 1.2 U 0.27 U 0.29 UJTETRYL 0.28 U

Percent Moisture (%MST)
12.4 4 4.5 14.2 9.8 22PERCENT MOISTURE 13

pH (PH)
8.27 8.5 8.06 7.9 NA NAPH NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
14,000 NA NA NA NA NAALUMINUM NA

1.1 NA NA NA NA NAANTIMONY NA
8.2 NA NA NA NA NAARSENIC NA
120 NA NA NA NA NABARIUM NA
0.46 NA NA NA NA NABERYLLIUM NA

2 NA NA NA NA NACADMIUM NA
7,600 NA NA NA NA NACALCIUM NA

40 NA NA NA NA NACHROMIUM NA
8.5 J NA NA NA NA NACOBALT NA
44 NA NA NA NA NACOPPER NA

35,000 NA NA NA NA NAIRON NA
210 J NA NA NA NA NALEAD NA
6,400 NA NA NA NA NAMAGNESIUM NA
470 NA NA NA NA NAMANGANESE NA
0.3 NA NA NA NA NAMERCURY NA

0.91 J NA NA NA NA NAMOLYBDENUM NA
47 J NA NA NA NA NANICKEL NA

0.13 J NA NA NA NA NASELENIUM NA
0.28 U NA NA NA NA NASILVER NA

470 NA NA NA NA NASODIUM NA
0.28 U NA NA NA NA NATHALLIUM NA

71 NA NA NA NA NAVANADIUM NA
1,000 J NA NA NA NA NAZINC NA

Volatile Organic Compounds (mg/kg)
0.0065 U NA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.0065 U NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.0065 U NA NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.0065 U NA NA NA NA NA1,1-DICHLOROETHANE NA
0.0065 U NA NA NA NA NA1,1-DICHLOROETHENE NA
0.0065 U NA NA NA NA NA1,2-DICHLOROETHANE NA
0.0065 U NA NA NA NA NA1,2-DICHLOROPROPANE NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U NA NA NA NA NA2-BUTANONE NA
0.013 U NA NA NA NA NA2-HEXANONE NA
0.013 U NA NA NA NA NA4-METHYL-2-PENTANONE NA
0.026 UJ NA NA NA NA NAACETONE NA
0.0065 U 0.00055 U 0.00064 U 0.00081 U 0.00086 U 0.00057 UBENZENE 0.00075 U
0.0065 U NA NA NA NA NABROMODICHLOROMETHANE NA
0.0065 U NA NA NA NA NABROMOFORM NA
0.013 U NA NA NA NA NABROMOMETHANE NA
0.0065 U NA NA NA NA NACARBON DISULFIDE NA
0.0065 U NA NA NA NA NACARBON TETRACHLORIDE NA
0.0065 U NA NA NA NA NACHLOROBENZENE NA
0.013 U NA NA NA NA NACHLOROETHANE NA
0.0065 U NA NA NA NA NACHLOROFORM NA
0.013 U NA NA NA NA NACHLOROMETHANE NA
0.0065 U NA NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.0065 U NA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.0065 U NA NA NA NA NADIBROMOCHLOROMETHANE NA
0.0065 U 0.00055 U 0.00064 U 0.00081 U 0.00086 U 0.00057 UETHYLBENZENE 0.00075 U
0.026 UJ NA NA NA NA NAMETHYLENE CHLORIDE NA
0.0065 U NA NA NA NA NASTYRENE NA
0.0065 U NA NA NA NA NATETRACHLOROETHENE NA
0.0065 U 0.00055 U 0.00064 U 0.00081 U 0.00086 U 0.00057 UTOLUENE 0.00075 U
0.0065 U NA NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.0065 U NA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.0065 U NA NA NA NA NATRICHLOROETHENE NA
0.013 U NA NA NA NA NAVINYL CHLORIDE NA
0.0065 U 0.00055 U 0.00064 U 0.00081 U 0.00086 U 0.00057 UXYLENE (TOTAL) 0.00075 U

Semivolatile Organic Compounds (mg/kg)
7.4 U NA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
7.4 U NA NA NA NA NA1,2-DICHLOROBENZENE NA
7.4 U NA NA NA NA NA1,3-DICHLOROBENZENE NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
7.4 U NA NA NA NA NA1,4-DICHLOROBENZENE NA
7.4 U NA NA NA NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
7.4 U NA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
7.4 U NA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
7.4 U NA NA NA NA NA2,4-DICHLOROPHENOL NA
7.4 U NA NA NA NA NA2,4-DIMETHYLPHENOL NA
15 U NA NA NA NA NA2,4-DINITROPHENOL NA
7.4 U NA NA NA NA NA2-CHLORONAPHTHALENE NA
7.4 U NA NA NA NA NA2-CHLOROPHENOL NA
1.5 U NA NA NA NA NA2-METHYLNAPHTHALENE NA
7.4 U NA NA NA NA NA2-METHYLPHENOL NA
15 U NA NA NA NA NA2-NITROANILINE NA
15 U NA NA NA NA NA2-NITROPHENOL NA
15 UJ NA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
15 U NA NA NA NA NA3-NITROANILINE NA
15 U NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
7.4 U NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
7.4 U NA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
7.4 UJ NA NA NA NA NA4-CHLOROANILINE NA
7.4 U NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
7.4 U NA NA NA NA NA4-METHYLPHENOL NA
15 UJ NA NA NA NA NA4-NITROANILINE NA
15 U NA NA NA NA NA4-NITROPHENOL NA
1.5 U NA NA NA NA NAACENAPHTHENE NA
1.5 U NA NA NA NA NAANTHRACENE NA
1.5 U NA NA NA NA NABENZO(A)ANTHRACENE NA
1.5 U NA NA NA NA NABENZO(A)PYRENE NA
1.5 UJ NA NA NA NA NABENZO(B)FLUORANTHENE NA
1.5 U NA NA NA NA NABENZO(G,H,I)PERYLENE NA
1.5 U NA NA NA NA NABENZO(K)FLUORANTHENE NA
7.4 U NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
7.4 U NA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
7.4 U NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
7.4 UJ NA NA NA NA NABUTYLBENZYLPHTHALATE NA
7.4 U NA NA NA NA NACARBAZOLE NA
1.5 U NA NA NA NA NACHRYSENE NA
7.4 U NA NA NA NA NADI-N-BUTYLPHTHALATE NA
7.4 U NA NA NA NA NADI-N-OCTYLPHTHALATE NA
1.5 UJ NA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
7.4 U NA NA NA NA NADIBENZOFURAN NA
7.4 U NA NA NA NA NADIETHYLPHTHALATE NA
7.4 U NA NA NA NA NADIMETHYLPHTHALATE NA
1.5 U NA NA NA NA NAFLUORANTHENE NA
1.5 U NA NA NA NA NAFLUORENE NA
7.4 U NA NA NA NA NAHEXACHLOROBENZENE NA
7.4 U NA NA NA NA NAHEXACHLOROBUTADIENE NA
15 U NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
7.4 U NA NA NA NA NAHEXACHLOROETHANE NA
1.5 U NA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
7.4 U NA NA NA NA NAISOPHORONE NA
7.4 UJ NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
7.4 U NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
1.5 U NA NA NA NA NANAPHTHALENE NA
15 U NA NA NA NA NAPENTACHLOROPHENOL NA
1.5 U NA NA NA NA NAPHENANTHRENE NA
7.4 U NA NA NA NA NAPHENOL NA
1.5 UJ NA NA NA NA NAPYRENE NA

0 U NA NA NA NA NATOTAL HMW PAHS NA
0 U NA NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0066 U NA NA NA NA NAPCB-101 NA
0.0045 NA NA NA NA NAPCB-105 NA
0.0012 NA NA NA NA NAPCB-118 NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00072 U NA NA NA NA NAPCB-126 NA
0.00049 NA NA NA NA NAPCB-128 NA
0.0016 NA NA NA NA NAPCB-138 NA

0.00071 J NA NA NA NA NAPCB-153 NA
0.00034 U NA NA NA NA NAPCB-156 NA

0.0005 NA NA NA NA NAPCB-170 NA
0.0011 NA NA NA NA NAPCB-180 NA

0.00032 J NA NA NA NA NAPCB-183 NA
0.001 J NA NA NA NA NAPCB-187 NA

0.0002 U NA NA NA NA NAPCB-195 NA
0.0007 NA NA NA NA NAPCB-206 NA

0.0013 J NA NA NA NA NAPCB-209 NA
0.00045 U NA NA NA NA NAPCB-28 NA
0.00045 U NA NA NA NA NAPCB-44 NA
0.00032 U NA NA NA NA NAPCB-49 NA
0.000098 U NA NA NA NA NAPCB-52 NA

0.0014 J NA NA NA NA NAPCB-66 NA
0.00022 U NA NA NA NA NAPCB-8 NA

0.0088 NA NA NA NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

89 HY 11 U 13 U 12 J 17 U 620DIESEL RANGE ORGANICS 15 U
570 H 11 U 13 U 110 53 57 UMOTOR OIL RANGE ORGANICS 15 U

NA NA NA NA NA 57 UUNKNOWN DIESEL RANGE 15 U
NA NA 11 JY NA NA 700UNKNOWN MOTOR OIL RANGE 15 U

Gasoline Range (purgeables)
0.27 UJ 0.55 UJ 0.64 UJ 0.81 UJ 0.86 UJ 0.57 UGASOLINE RANGE ORGANICS 0.75 U

NA NA NA NA NA 0.57 UUNKNOWN GASOLINE RANGE 0.75 U

Explosives (mg/kg)
0.19 U NA NA NA NA NA1,3,5-TRINITROBENZENE NA
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Sample Depth

11/08/2006

Sample Location ID

Sample Date

0.00 - 2.00

A190-2

2.00 - 2.50

A190W01

08/10/1995

4.50 - 5.00

A190W01

08/10/1995

9.00 - 9.50

A190W01

08/10/1995

15.50 - 16.00

A190W01

09/22/1995

1.50 - 2.00

A190W02

08/10/1995

Sample ID A190SS002 116WI005 116WI006 116WI007 116WI008 116WI009

09/22/1995

5.50 - 6.00

A190W02

116WI010

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.096 U NA NA NA NA NA1,3-DINITROBENZENE NA
0.17 U NA NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.24 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.4 U NA NA NA NA NA2,6-DINITROTOLUENE NA

0.096 U NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.39 U NA NA NA NA NA2-NITROTOLUENE NA
0.29 U NA NA NA NA NA3-NITROTOLUENE NA
0.19 U NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.38 U NA NA NA NA NA4-NITROTOLUENE NA
0.16 U NA NA NA NA NAHMX NA
0.17 U NA NA NA NA NANITROBENZENE NA
0.24 U NA NA NA NA NANITROGLYCERINE NA

0.0058 U NA NA NA NA NAPERCHLORATE NA
0.26 U NA NA NA NA NAPETN NA
0.025 U NA NA NA NA NAPICRIC ACID NA
0.29 U NA NA NA NA NARDX NA
0.27 U NA NA NA NA NATETRYL NA

Percent Moisture (%MST)
10 9.3 22.2 37.9 41.9 12.5PERCENT MOISTURE 33
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Sample Depth

09/22/1995

Sample Location ID

Sample Date

8.00 - 8.50

A190W02

12.00 - 12.50

A190W02

08/10/1995

2.00 - 2.50

A190W03

08/10/1995

6.00 - 6.50

A190W03

08/10/1995

9.50 - 10.00

A190W03

08/10/1995

15.50 - 16.00

A190W03

09/22/1995

Sample ID 116WI011 116WI012 116WI001 116WI002 116WI003 116WI004

07/07/1997

3.50 - 4.00

A190W04

116WI013

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.00078 U 0.001 UJ 0.00068 U 0.00075 U 0.00089 U 0.00094 UBENZENE NA
0.00078 U 0.001 UJ 0.00068 U 0.00075 U 0.00089 U 0.00094 UETHYLBENZENE NA
0.00078 U 0.001 UJ 0.00068 U 0.00075 U 0.00089 U 0.00094 UTOLUENE NA
0.00078 U 0.001 UJ 0.00068 U 0.00075 U 0.00089 U 0.00094 UXYLENE (TOTAL) NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

16 U 20 U 14 U 10 J 18 U 19 UDIESEL RANGE ORGANICS 11 U
16 U 20 U 9.3 J 20 21 19 UMOTOR OIL RANGE ORGANICS 64 Y
16 U 20 U NA NA NA NAUNKNOWN DIESEL RANGE NA
16 U 20 U NA NA NA NAUNKNOWN MOTOR OIL RANGE NA

Gasoline Range (purgeables)
0.78 UJ 1 UJ 0.68 UJ 0.75 U 0.89 UJ 0.94 UGASOLINE RANGE ORGANICS NA
0.78 UJ 1 UJ NA NA NA NAUNKNOWN GASOLINE RANGE NA

Percent Moisture (%MST)
35.5 50.5 26.8 32.9 44 46.6PERCENT MOISTURE 10.5
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Sample Depth

07/07/1997

Sample Location ID

Sample Date

6.50 - 7.00

A190W04

10.00 - 10.50

A190W04

08/14/2003

0.00 - 0.50

A248GB001

08/14/2003

2.00 - 2.50

A248GB001

08/14/2003

4.00 - 4.50

A248GB001

08/05/2003

2.00 - 2.50

A248GB002

07/07/1997

Sample ID 116WI014 116WI015 A248GP001 A248GP002 A248GP003 A248GP005

08/05/2003

4.00 - 4.50

A248GB002

A248GP006

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.00069 U 0.00075 U 0.00068 U1,1,1-TRICHLOROETHANE 0.00069 U
NA NA NA 0.00089 U 0.00096 U 0.00086 U1,1,2,2-TETRACHLOROETHANE 0.00088 U
NA NA NA 0.00084 U 0.00091 U 0.00082 U1,1,2-TRICHLOROETHANE 0.00083 U
NA NA NA 0.00095 U 0.0011 U 0.00092 U1,1-DICHLOROETHANE 0.00094 U
NA NA NA 0.00084 U 0.00091 U 0.00082 U1,1-DICHLOROETHENE 0.00083 U
NA NA NA 0.0011 U 0.0012 U 0.0011 U1,2,3-TRICHLOROBENZENE 0.0011 U
NA NA NA 0.00093 U 0.0011 U 0.00091 U1,2,4-TRICHLOROBENZENE 0.00093 U
NA NA NA 0.0011 U 0.0012 U 0.001 U1,2-DIBROMO-3-CHLOROPROPANE 0.0011 U
NA NA NA 0.00096 U 0.0011 U 0.00093 U1,2-DIBROMOETHANE 0.00095 U
NA NA NA 0.00079 U 0.00086 U 0.00077 U1,2-DICHLOROBENZENE 0.00078 U
NA NA NA 0.00081 U 0.00088 U 0.00079 U1,2-DICHLOROETHANE 0.00081 U
NA NA NA 0.00087 U 0.00095 U 0.00085 U1,2-DICHLOROPROPANE 0.00087 U
NA NA NA 0.00086 U 0.00093 U 0.00084 U1,3-DICHLOROBENZENE 0.00086 U
NA NA NA 0.001 U 0.0011 U 0.00097 U1,4-DICHLOROBENZENE 0.00099 U
NA NA NA 0.011 R 0.011 R 0.0099 R2-BUTANONE 0.011 R
NA NA NA 0.0074 U 0.008 U 0.0072 U2-HEXANONE 0.0074 U
NA NA NA 0.0067 U 0.0072 U 0.0065 U4-METHYL-2-PENTANONE 0.0066 U
NA NA NA 0.013 U 0.029 UJ 0.012 UACETONE 0.043 UJ
NA NA 0.00095 U 0.00096 U 0.0011 U 0.00093 UBENZENE 0.00095 U
NA NA NA 0.00063 U 0.00069 U 0.00062 UBROMOCHLOROMETHANE 0.00063 U
NA NA NA 0.00065 U 0.0007 U 0.00063 UBROMODICHLOROMETHANE 0.00064 U
NA NA NA 0.00079 U 0.00086 U 0.00077 UBROMOFORM 0.00078 U
NA NA NA 0.00097 U 0.0011 U 0.00095 UBROMOMETHANE 0.00096 U
NA NA NA 0.0019 U 0.002 U 0.0018 UCARBON DISULFIDE 0.0018 U
NA NA NA 0.00073 U 0.00079 U 0.00071 UCARBON TETRACHLORIDE 0.00072 U
NA NA NA 0.00085 U 0.00092 U 0.00083 UCHLOROBENZENE 0.00084 U
NA NA NA 0.00095 R 0.0011 R 0.00092 RCHLOROETHANE 0.00094 R
NA NA NA 0.00069 U 0.00075 U 0.00068 UCHLOROFORM 0.00069 U
NA NA NA 0.0012 U 0.0013 U 0.0012 UCHLOROMETHANE 0.0012 U
NA NA NA 0.0011 U 0.0011 U 0.00098 UCIS-1,2-DICHLOROETHENE 0.001 U
NA NA NA 0.00092 U 0.001 U 0.0009 UCIS-1,3-DICHLOROPROPENE 0.00092 U
NA NA NA 0.00073 U 0.00079 U 0.00071 UDIBROMOCHLOROMETHANE 0.00072 U
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Sample Depth

07/07/1997

Sample Location ID

Sample Date

6.50 - 7.00

A190W04

10.00 - 10.50

A190W04

08/14/2003

0.00 - 0.50

A248GB001

08/14/2003

2.00 - 2.50

A248GB001

08/14/2003

4.00 - 4.50

A248GB001

08/05/2003

2.00 - 2.50

A248GB002

07/07/1997

Sample ID 116WI014 116WI015 A248GP001 A248GP002 A248GP003 A248GP005

08/05/2003

4.00 - 4.50

A248GB002

A248GP006

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.00069 U 0.00069 U 0.00075 U 0.00068 UETHYLBENZENE 0.00069 U
NA NA NA 0.0009 U 0.00097 U 0.00088 UFREON 113 0.00089 U
NA NA NA 0.00085 U 0.00092 U 0.00083 UFREON 12 0.00084 U
NA NA NA 0.00083 U 0.0009 U 0.0008 UISOPROPYLBENZENE 0.00082 U
NA NA NA 0.00078 U 0.00084 U 0.00076 UMETHYL TERTIARY BUTYLETHER 0.00077 U
NA NA NA 0.0017 UJ 0.0016 UJ 0.0012 UMETHYLENE CHLORIDE 0.0012 U
NA NA NA 0.001 0.00096 U 0.00086 USTYRENE 0.00088 U
NA NA NA 0.00038 U 0.00041 U 0.00037 UTETRACHLOROETHENE 0.00038 U
NA NA 0.0011 U 0.0011 U 0.0011 U 0.00099 UTOLUENE 0.0011 U
NA NA NA 0.00089 U 0.00096 U 0.00086 UTRANS-1,2-DICHLOROETHENE 0.00088 U
NA NA NA 0.00073 U 0.00079 U 0.00071 UTRANS-1,3-DICHLOROPROPENE 0.00072 U
NA NA NA 0.00034 U 0.00037 U 0.00033 UTRICHLOROETHENE 0.00034 U
NA NA NA 0.00089 U 0.00096 U 0.00086 UTRICHLOROFLUOROMETHANE 0.00088 U
NA NA NA 0.00075 U 0.00082 U 0.00073 UVINYL CHLORIDE 0.00075 U
NA NA 0.00083 U 0.00084 U 0.00091 U 0.00082 UXYLENE (TOTAL) 0.00083 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.017 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.017 U
NA NA NA NA NA 0.021 U2,4,5-TRICHLOROPHENOL 0.021 U
NA NA NA NA NA 0.017 U2,4,6-TRICHLOROPHENOL 0.018 U
NA NA NA NA NA 0.02 U2,4-DICHLOROPHENOL 0.02 U
NA NA NA NA NA 0.018 U2,4-DIMETHYLPHENOL 0.019 U
NA NA NA NA NA 0.14 U2,4-DINITROPHENOL 0.14 U
NA NA NA NA NA 0.018 U2,4-DINITROTOLUENE 0.018 U
NA NA NA NA NA 0.019 U2,6-DINITROTOLUENE 0.019 U
NA NA NA NA NA 0.012 U2-CHLORONAPHTHALENE 0.012 U
NA NA NA NA NA 0.012 U2-CHLOROPHENOL 0.012 U
NA NA NA NA NA 0.013 U2-METHYLNAPHTHALENE 0.014 U
NA NA NA NA NA 0.02 U2-METHYLPHENOL 0.021 U
NA NA NA NA NA 0.02 U2-NITROANILINE 0.021 U
NA NA NA NA NA 0.017 U2-NITROPHENOL 0.017 U
NA NA NA NA NA 0.032 UJ3,3'-DICHLOROBENZIDINE 0.033 UJ
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Sample Depth

07/07/1997

Sample Location ID

Sample Date

6.50 - 7.00

A190W04

10.00 - 10.50

A190W04

08/14/2003

0.00 - 0.50

A248GB001

08/14/2003

2.00 - 2.50

A248GB001

08/14/2003

4.00 - 4.50

A248GB001

08/05/2003

2.00 - 2.50

A248GB002

07/07/1997

Sample ID 116WI014 116WI015 A248GP001 A248GP002 A248GP003 A248GP005

08/05/2003

4.00 - 4.50

A248GB002

A248GP006

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.21 U3-NITROANILINE 0.21 U
NA NA NA NA NA 0.17 U4,6-DINITRO-2-METHYLPHENOL 0.18 U
NA NA NA NA NA 0.015 U4-BROMOPHENYL-PHENYLETHER 0.015 U
NA NA NA NA NA 0.02 U4-CHLORO-3-METHYLPHENOL 0.02 U
NA NA NA NA NA 0.017 U4-CHLOROANILINE 0.018 U
NA NA NA NA NA 0.019 U4-CHLOROPHENYL-PHENYLETHER 0.02 U
NA NA NA NA NA 0.02 U4-METHYLPHENOL 0.021 U
NA NA NA NA NA 0.22 U4-NITROANILINE 0.22 U
NA NA NA NA NA 0.18 U4-NITROPHENOL 0.18 U
NA NA NA NA NA 0.016 UACENAPHTHENE 0.017 U
NA NA NA NA NA 0.015 UACENAPHTHYLENE 0.016 U
NA NA NA NA NA 0.017 UANTHRACENE 0.017 U
NA NA NA NA NA 0.015 UBENZO(A)ANTHRACENE 0.015 U
NA NA NA NA NA 0.024 UJBENZO(A)PYRENE 0.024 UJ
NA NA NA NA NA 0.021 UBENZO(B)FLUORANTHENE 0.021 U
NA NA NA NA NA 0.024 RBENZO(G,H,I)PERYLENE 0.025 R
NA NA NA NA NA 0.023 UBENZO(K)FLUORANTHENE 0.024 U
NA NA NA NA NA 0.17 UBENZOIC ACID 0.17 U
NA NA NA NA NA 0.013 UBIS(2-CHLOROETHOXY)METHANE 0.014 U
NA NA NA NA NA 0.014 UBIS(2-CHLOROETHYL)ETHER 0.015 U
NA NA NA NA NA 0.022 UBIS(2-ETHYLHEXYL)PHTHALATE 0.023 U
NA NA NA NA NA 0.02 UBUTYLBENZYLPHTHALATE 0.02 U
NA NA NA NA NA 0.014 UCARBAZOLE 0.025
NA NA NA NA NA 0.014 UCHRYSENE 0.015 U
NA NA NA NA NA 0.015 UDI-N-BUTYLPHTHALATE 0.015 U
NA NA NA NA NA 0.029 UDI-N-OCTYLPHTHALATE 0.029 U
NA NA NA NA NA 0.033 UDIBENZ(A,H)ANTHRACENE 0.033 U
NA NA NA NA NA 0.014 UDIBENZOFURAN 0.015 U
NA NA NA NA NA 0.017 UDIETHYLPHTHALATE 0.017 U
NA NA NA NA NA 0.02 UDIMETHYLPHTHALATE 0.02 U
NA NA NA NA NA 0.014 UFLUORANTHENE 0.014 U
NA NA NA NA NA 0.016 UFLUORENE 0.016 U
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Sample Depth

07/07/1997

Sample Location ID

Sample Date

6.50 - 7.00

A190W04

10.00 - 10.50

A190W04

08/14/2003

0.00 - 0.50

A248GB001

08/14/2003

2.00 - 2.50

A248GB001

08/14/2003

4.00 - 4.50

A248GB001

08/05/2003

2.00 - 2.50

A248GB002

07/07/1997

Sample ID 116WI014 116WI015 A248GP001 A248GP002 A248GP003 A248GP005

08/05/2003

4.00 - 4.50

A248GB002

A248GP006

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA 0.018 UHEXACHLOROBENZENE 0.055
NA NA NA NA NA 0.017 UHEXACHLOROBUTADIENE 0.017 U
NA NA NA NA NA 0.015 UHEXACHLOROCYCLOPENTADIENE 0.015 U
NA NA NA NA NA 0.026 UHEXACHLOROETHANE 0.056
NA NA NA NA NA 0.046 UJINDENO(1,2,3-CD)PYRENE 0.047 UJ
NA NA NA NA NA 0.017 UISOPHORONE 0.017 U
NA NA NA NA NA 0.023 UN-NITROSO-DI-N-PROPYLAMINE 0.023 U
NA NA NA NA NA 0.022 UN-NITROSODIPHENYLAMINE (1) 0.022 U
NA NA NA NA NA 0.017 UNAPHTHALENE 0.018 U
NA NA NA NA NA 0.031 UNITROBENZENE 0.032 U
NA NA NA NA NA 0.15 UPENTACHLOROPHENOL 0.15 U
NA NA NA NA NA 0.012 UPHENANTHRENE 0.012 U
NA NA NA NA NA 0.023 UPHENOL 0.024 U
NA NA NA NA NA 0.017 UPYRENE 0.062
NA NA NA NA NA 0 UTOTAL HMW PAHS 0.062
NA NA NA NA NA 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 710 Y NA NA NADIESEL NA
12 U 12 U NA 23 D 11 D 8.4 UDIESEL RANGE ORGANICS 8.6 U
NA NA 1,800 M NA NA NAMOTOR OIL NA

20 Y 15 Y NA 15 J 18 Y 14 UJMOTOR OIL RANGE ORGANICS 11 UJ

Percent Moisture (%MST)
19.8 18.7 NA 17.2 23.6 15PERCENT MOISTURE 16.6
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

0.00 - 0.50

A248GB003

2.00 - 2.50

A248GB003

08/05/2003

4.00 - 4.50

A248GB003

08/05/2003

0.00 - 0.50

A248GB004

08/05/2003

2.00 - 2.50

A248GB004

08/05/2003

4.00 - 4.50

A248GB004

08/05/2003

Sample ID A248GP007 A248GP008 A248GP009 A248GP011 A248GP012 A248GP013

06/05/1998

1.00 - 2.00

A248HA001

136A248HS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.00066 U 0.00076 U NA 0.00068 UJ 0.00077 U1,1,1-TRICHLOROETHANE 0.012 U
NA 0.00085 U 0.00098 U NA 0.00087 UJ 0.00099 U1,1,2,2-TETRACHLOROETHANE 0.012 U
NA 0.0008 U 0.00092 U NA 0.00082 UJ 0.00093 U1,1,2-TRICHLOROETHANE 0.012 U
NA 0.00091 U 0.0011 U NA 0.00093 UJ 0.0011 U1,1-DICHLOROETHANE 0.012 U
NA 0.0008 U 0.00092 U NA 0.00082 UJ 0.00093 U1,1-DICHLOROETHENE 0.012 U
NA 0.0011 U 0.0012 U NA 0.0011 UJ 0.0013 U1,2,3-TRICHLOROBENZENE NA
NA 0.0009 U 0.0011 U NA 0.00091 UJ 0.0011 U1,2,4-TRICHLOROBENZENE NA
NA 0.00099 U 0.0012 U NA 0.0011 UJ 0.0012 U1,2-DIBROMO-3-CHLOROPROPANE NA
NA 0.00092 U 0.0011 U NA 0.00094 UJ 0.0011 U1,2-DIBROMOETHANE NA
NA 0.00076 U 0.00087 U NA 0.00077 UJ 0.00088 U1,2-DICHLOROBENZENE NA
NA 0.00078 U 0.0009 U NA 0.0008 UJ 0.00091 U1,2-DICHLOROETHANE 0.012 U
NA NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 0.012 U
NA 0.00084 U 0.00096 U NA 0.00086 UJ 0.00098 U1,2-DICHLOROPROPANE 0.012 U
NA 0.00083 U 0.00095 U NA 0.00084 UJ 0.00096 U1,3-DICHLOROBENZENE NA
NA 0.00095 U 0.0011 U NA 0.00097 UJ 0.0012 U1,4-DICHLOROBENZENE NA
NA 0.0098 R 0.012 R NA 0.01 R 0.012 R2-BUTANONE 0.012 U
NA 0.0071 U 0.0082 U NA 0.0073 UJ 0.0083 U2-HEXANONE 0.012 U
NA 0.0064 U 0.0074 U NA 0.0065 UJ 0.0075 U4-METHYL-2-PENTANONE 0.012 U
NA 0.012 U 0.014 U NA 0.012 UJ 0.022 UJACETONE 0.024 UJ
NA 0.00092 U 0.0011 U NA 0.00094 UJ 0.0011 UBENZENE 0.012 U
NA 0.00061 U 0.0007 U NA 0.00062 UJ 0.00071 UBROMOCHLOROMETHANE NA
NA 0.00062 U 0.00071 U NA 0.00063 UJ 0.00072 UBROMODICHLOROMETHANE 0.012 U
NA 0.00076 U 0.00087 U NA 0.00077 UJ 0.00088 UBROMOFORM 0.012 U
NA 0.00093 U 0.0011 U NA 0.00095 UJ 0.0011 UBROMOMETHANE 0.012 U
NA 0.0018 U 0.002 U NA 0.0023 J 0.0021 UCARBON DISULFIDE 0.012 U
NA 0.0007 U 0.0008 U NA 0.00071 UJ 0.00081 UCARBON TETRACHLORIDE 0.012 U
NA 0.00082 U 0.00094 U NA 0.00083 UJ 0.00095 UCHLOROBENZENE 0.012 U
NA 0.00091 R 0.0011 R NA 0.00093 R 0.0011 RCHLOROETHANE 0.012 U
NA 0.00066 U 0.00076 U NA 0.00068 UJ 0.00077 UCHLOROFORM 0.012 U
NA 0.0012 U 0.0014 U NA 0.0012 UJ 0.0014 UCHLOROMETHANE 0.012 U
NA 0.00097 U 0.0012 U NA 0.00098 UJ 0.0012 UCIS-1,2-DICHLOROETHENE NA
NA 0.00088 U 0.0011 U NA 0.0009 UJ 0.0011 UCIS-1,3-DICHLOROPROPENE 0.012 U
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

0.00 - 0.50

A248GB003

2.00 - 2.50

A248GB003

08/05/2003

4.00 - 4.50

A248GB003

08/05/2003

0.00 - 0.50

A248GB004

08/05/2003

2.00 - 2.50

A248GB004

08/05/2003

4.00 - 4.50

A248GB004

08/05/2003

Sample ID A248GP007 A248GP008 A248GP009 A248GP011 A248GP012 A248GP013

06/05/1998

1.00 - 2.00

A248HA001

136A248HS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.0007 U 0.0008 U NA 0.00071 UJ 0.00081 UDIBROMOCHLOROMETHANE 0.012 U
NA 0.00066 U 0.00076 U NA 0.00068 UJ 0.00077 UETHYLBENZENE 0.012 U
NA 0.00086 U 0.00099 U NA 0.00088 UJ 0.001 UFREON 113 NA
NA 0.00082 U 0.00094 U NA 0.00083 UJ 0.00095 UFREON 12 NA
NA 0.00079 U 0.00091 U NA 0.00081 UJ 0.00092 UISOPROPYLBENZENE NA
NA 0.00075 U 0.00086 U NA 0.00076 UJ 0.00087 UMETHYL TERTIARY BUTYLETHER NA
NA 0.0012 U 0.0013 U NA 0.0012 UJ 0.0013 UMETHYLENE CHLORIDE 0.012 UJ
NA 0.00085 U 0.00098 U NA 0.00087 UJ 0.00099 USTYRENE 0.012 U
NA 0.00036 U 0.00042 U NA 0.00037 UJ 0.00042 UTETRACHLOROETHENE 0.012 U
NA 0.00098 U 0.0012 U NA 0.001 UJ 0.0012 UTOLUENE 0.012 U
NA 0.00085 U 0.00098 U NA 0.00087 UJ 0.00099 UTRANS-1,2-DICHLOROETHENE NA
NA 0.0007 U 0.0008 U NA 0.00071 UJ 0.00081 UTRANS-1,3-DICHLOROPROPENE 0.012 U
NA 0.00033 U 0.00038 U NA 0.00034 UJ 0.00038 UTRICHLOROETHENE 0.012 U
NA 0.00085 U 0.00098 U NA 0.00087 UJ 0.00099 UTRICHLOROFLUOROMETHANE NA
NA 0.00072 U 0.00083 U NA 0.00074 UJ 0.00084 UVINYL CHLORIDE 0.012 U
NA 0.0008 U 0.00092 U NA 0.00082 UJ 0.00093 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.4 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.19 U
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.19 U
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.19 U
NA 0.017 U 0.019 U NA 0.017 U 0.02 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
NA 0.02 U 0.023 U NA 0.021 U 0.024 U2,4,5-TRICHLOROPHENOL 1 UJ
NA 0.017 U 0.02 U NA 0.017 U 0.02 U2,4,6-TRICHLOROPHENOL 0.4 U
NA 0.019 U 0.022 U NA 0.02 U 0.023 U2,4-DICHLOROPHENOL 0.4 UJ
NA 0.018 U 0.021 U NA 0.018 U 0.021 U2,4-DIMETHYLPHENOL 0.4 U
NA 0.13 U 0.15 U NA 0.14 U 0.16 U2,4-DINITROPHENOL 1 U
NA 0.018 U 0.02 U NA 0.018 U 0.021 U2,4-DINITROTOLUENE 0.4 U
NA 0.019 U 0.021 U NA 0.019 U 0.022 U2,6-DINITROTOLUENE 0.4 U
NA 0.012 U 0.014 U NA 0.012 U 0.014 U2-CHLORONAPHTHALENE 0.4 U
NA 0.012 U 0.014 U NA 0.012 U 0.014 U2-CHLOROPHENOL 0.4 U
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

0.00 - 0.50

A248GB003

2.00 - 2.50

A248GB003

08/05/2003

4.00 - 4.50

A248GB003

08/05/2003

0.00 - 0.50

A248GB004

08/05/2003

2.00 - 2.50

A248GB004

08/05/2003

4.00 - 4.50

A248GB004

08/05/2003

Sample ID A248GP007 A248GP008 A248GP009 A248GP011 A248GP012 A248GP013

06/05/1998

1.00 - 2.00

A248HA001

136A248HS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.013 U 0.015 U NA 0.013 U 0.015 U2-METHYLNAPHTHALENE 0.4 U
NA 0.02 U 0.023 U NA 0.02 U 0.023 U2-METHYLPHENOL 0.4 U
NA 0.02 U 0.023 U NA 0.02 U 0.023 U2-NITROANILINE 1 U
NA 0.017 U 0.019 U NA 0.017 U 0.019 U2-NITROPHENOL 0.4 U
NA 0.032 UJ 0.036 UJ NA 0.032 UJ 0.037 UJ3,3'-DICHLOROBENZIDINE 0.4 U
NA 0.21 U 0.24 U NA 0.21 U 0.24 U3-NITROANILINE 1 UJ
NA 0.17 U 0.2 U NA 0.17 U 0.2 U4,6-DINITRO-2-METHYLPHENOL 1 U
NA 0.015 U 0.017 U NA 0.015 U 0.017 U4-BROMOPHENYL-PHENYLETHER 0.4 U
NA 0.02 U 0.023 U NA 0.02 U 0.023 U4-CHLORO-3-METHYLPHENOL 0.4 U
NA 0.017 U 0.02 U NA 0.018 U 0.02 U4-CHLOROANILINE 0.4 UJ
NA 0.019 U 0.022 U NA 0.019 U 0.022 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
NA 0.02 U 0.023 U NA 0.02 U 0.023 U4-METHYLPHENOL 0.4 U
NA 0.21 U 0.24 U NA 0.22 U 0.25 U4-NITROANILINE 1 U
NA 0.17 U 0.2 U NA 0.18 U 0.2 U4-NITROPHENOL 1 U
NA 0.016 U 0.018 U NA 0.016 U 0.019 UACENAPHTHENE 0.4 U
NA 0.015 U 0.017 U NA 0.015 U 0.018 UACENAPHTHYLENE 0.4 U
NA 0.017 U 0.019 U NA 0.017 U 0.019 UANTHRACENE 0.4 U
NA 0.017 0.017 U NA 0.015 U 0.017 UBENZO(A)ANTHRACENE 0.4 U
NA 0.023 UJ 0.027 UJ NA 0.024 UJ 0.027 UJBENZO(A)PYRENE 0.4 U
NA 0.02 U 0.023 U NA 0.021 U 0.024 UBENZO(B)FLUORANTHENE 0.4 U
NA 0.024 R 0.027 R NA 0.024 R 0.028 RBENZO(G,H,I)PERYLENE 0.4 UJ
NA 0.023 U 0.026 U NA 0.023 U 0.027 UBENZO(K)FLUORANTHENE 0.4 U
NA 0.17 U 0.19 U NA 0.17 U 0.19 UBENZOIC ACID NA
NA 0.013 U 0.015 U NA 0.013 U 0.015 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
NA 0.014 U 0.016 U NA 0.014 U 0.016 UBIS(2-CHLOROETHYL)ETHER 0.4 U
NA 0.022 U 0.025 U NA 0.022 U 0.026 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
NA 0.019 U 0.022 U NA 0.02 U 0.022 UBUTYLBENZYLPHTHALATE 0.4 U
NA 0.013 U 0.015 U NA 0.014 U 0.016 UCARBAZOLE 0.4 U
NA 0.022 0.016 U NA 0.014 U 0.016 UCHRYSENE 0.4 U
NA 0.015 U 0.017 U NA 0.015 U 0.017 UDI-N-BUTYLPHTHALATE 0.4 U
NA 0.028 U 0.032 U NA 0.029 U 0.033 UDI-N-OCTYLPHTHALATE 0.4 U
NA 0.032 U 0.037 U NA 0.033 U 0.038 UDIBENZ(A,H)ANTHRACENE 0.4 UJ
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

0.00 - 0.50

A248GB003

2.00 - 2.50

A248GB003

08/05/2003

4.00 - 4.50

A248GB003

08/05/2003

0.00 - 0.50

A248GB004

08/05/2003

2.00 - 2.50

A248GB004

08/05/2003

4.00 - 4.50

A248GB004

08/05/2003

Sample ID A248GP007 A248GP008 A248GP009 A248GP011 A248GP012 A248GP013

06/05/1998

1.00 - 2.00

A248HA001

136A248HS001

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.014 U 0.016 U NA 0.014 U 0.016 UDIBENZOFURAN 0.4 U
NA 0.017 U 0.019 U NA 0.017 U 0.02 UDIETHYLPHTHALATE 0.4 U
NA 0.019 U 0.022 U NA 0.02 U 0.023 UDIMETHYLPHTHALATE 0.4 U
NA 0.014 U 0.016 U NA 0.014 U 0.016 UFLUORANTHENE 0.4 U
NA 0.016 U 0.018 U NA 0.016 U 0.018 UFLUORENE 0.4 U
NA 0.018 U 0.02 U NA 0.018 U 0.02 UHEXACHLOROBENZENE 0.4 U
NA 0.017 U 0.019 U NA 0.017 U 0.02 UHEXACHLOROBUTADIENE 0.4 U
NA 0.015 U 0.017 U NA 0.015 U 0.017 UHEXACHLOROCYCLOPENTADIENE 0.4 UJ
NA 0.025 U 0.029 U NA 0.026 U 0.03 UHEXACHLOROETHANE 0.4 U
NA 0.046 UJ 0.052 UJ NA 0.046 UJ 0.053 UJINDENO(1,2,3-CD)PYRENE 0.4 UJ
NA 0.017 U 0.019 U NA 0.017 U 0.019 UISOPHORONE 0.4 U
NA 0.023 U 0.026 U NA 0.023 U 0.026 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
NA 0.021 U 0.024 U NA 0.022 U 0.025 UN-NITROSODIPHENYLAMINE (1) 0.4 U
NA 0.017 U 0.02 U NA 0.018 U 0.02 UNAPHTHALENE 0.4 U
NA 0.031 U 0.035 U NA 0.031 U 0.036 UNITROBENZENE 0.4 U
NA 0.15 U 0.17 U NA 0.15 U 0.17 UPENTACHLOROPHENOL 1 U
NA 0.012 U 0.014 U NA 0.012 U 0.014 UPHENANTHRENE 0.4 U
NA 0.023 U 0.026 U NA 0.024 U 0.027 UPHENOL 0.4 U
NA 0.026 0.019 U NA 0.017 U 0.019 UPYRENE 0.4 U
NA 0.065 0 U NA 0 U 0 UTOTAL HMW PAHS 0 U
NA 0 U 0 U NA 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7.7 U 8.3 U 9.5 U 100 H 8.4 U 9.6 UDIESEL RANGE ORGANICS 1 U
27 UJ 12 UJ 9.4 UJ 720 M 12 UJ 22 UJMOTOR OIL RANGE ORGANICS 6 U

Percent Moisture (%MST)
6.6 13.6 25 4.2 15.3 25.8PERCENT MOISTURE 17.5

pH (PH)
NA NA NA NA NA NAPH 7.1
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

Metals (mg/kg)
NA 14,100 12,900 11,500 12,800 NAALUMINUM NA
NA 0.3 UJ 0.42 J 0.31 UJ 0.76 J NAANTIMONY NA
NA 12.2 10.7 11.4 11.1 NAARSENIC NA
NA 191 209 225 138 NABARIUM NA
NA 0.42 UJ 0.53 UJ 0.4 UJ 0.23 UJ NABERYLLIUM NA
NA 0.3 UJ 0.6 UJ 0.82 J 2 NACADMIUM NA
NA 17,800 20,600 20,700 20,900 NACALCIUM NA
NA 42.5 32.7 26.9 33.6 NACHROMIUM NA
NA 17.5 13.8 13.7 14 NACOBALT NA
NA 47.2 J 38.2 J 47.9 J 81 J NACOPPER NA
NA 29,800 26,600 27,200 27,900 NAIRON NA
NA 130 72.3 78.9 161 NALEAD NA
NA 8,650 6,980 8,820 15,200 NAMAGNESIUM NA
NA 849 587 688 801 NAMANGANESE NA
NA 0.097 UJ 0.058 UJ 0.044 UJ 0.069 UJ NAMERCURY NA
NA 0.11 U 1.2 UJ 0.23 UJ 0.11 U NAMOLYBDENUM NA
NA 46.6 39.1 35.1 41.1 NANICKEL NA
NA 1,420 J 1,430 J 1,940 J 1,720 J NAPOTASSIUM NA
NA 0.52 U 2.1 0.54 U 0.53 U NASELENIUM NA
NA 0.15 U 0.16 U 0.16 U 0.15 U NASILVER NA
NA 2,370 2,900 4,260 4,410 NASODIUM NA
NA 0.3 U 0.34 UJ 0.31 U 0.41 UJ NATHALLIUM NA
NA 52.1 40.6 38.5 46.4 NAVANADIUM NA
NA 144 151 204 273 NAZINC NA

Volatile Organic Compounds (mg/kg)
0.013 U NA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.013 U NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.013 U NA NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.013 U NA NA NA NA NA1,1-DICHLOROETHANE NA
0.013 U NA NA NA NA NA1,1-DICHLOROETHENE NA
0.013 U NA NA NA NA NA1,2-DICHLOROETHANE NA
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

Volatile Organic Compounds (mg/kg)
0.013 U NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.013 U NA NA NA NA NA1,2-DICHLOROPROPANE NA
0.013 U NA NA NA NA NA2-BUTANONE NA
0.013 U NA NA NA NA NA2-HEXANONE NA
0.013 U NA NA NA NA NA4-METHYL-2-PENTANONE NA
0.025 UJ NA NA NA NA NAACETONE NA
0.013 U NA NA NA NA NABENZENE NA
0.013 U NA NA NA NA NABROMODICHLOROMETHANE NA
0.013 U NA NA NA NA NABROMOFORM NA
0.013 U NA NA NA NA NABROMOMETHANE NA
0.013 U NA NA NA NA NACARBON DISULFIDE NA
0.013 U NA NA NA NA NACARBON TETRACHLORIDE NA
0.013 U NA NA NA NA NACHLOROBENZENE NA
0.013 U NA NA NA NA NACHLOROETHANE NA
0.013 U NA NA NA NA NACHLOROFORM NA
0.013 U NA NA NA NA NACHLOROMETHANE NA
0.013 U NA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.013 U NA NA NA NA NADIBROMOCHLOROMETHANE NA
0.013 U NA NA NA NA NAETHYLBENZENE NA
0.013 UJ NA NA NA NA NAMETHYLENE CHLORIDE NA
0.013 U NA NA NA NA NASTYRENE NA
0.013 U NA NA NA NA NATETRACHLOROETHENE NA
0.013 U NA NA NA NA NATOLUENE NA
0.013 U NA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.013 U NA NA NA NA NATRICHLOROETHENE NA
0.013 U NA NA NA NA NAVINYL CHLORIDE NA
0.013 U NA NA NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ1,2,4-TRICHLOROBENZENE 0.4 U
0.2 U 0.17 U 0.18 U 0.18 U 0.18 U 0.71 UJ1,2-DICHLOROBENZENE 0.19 U
0.2 U 0.17 U 0.18 U 0.18 U 0.18 U 0.71 UJ1,3-DICHLOROBENZENE 0.19 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.17 U 0.18 U 0.18 U 0.18 U 0.71 UJ1,4-DICHLOROBENZENE 0.19 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
1 UJ 0.9 U 0.93 U 0.93 U 0.91 U 3.7 R2,4,5-TRICHLOROPHENOL 1 UJ

0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2,4,6-TRICHLOROPHENOL 0.4 U
0.42 UJ 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2,4-DICHLOROPHENOL 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2,4-DIMETHYLPHENOL 0.4 U

1 U 0.9 UJ 0.93 UJ 0.93 UJ 0.91 UJ 3.7 R2,4-DINITROPHENOL 1 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ2,4-DINITROTOLUENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ2,6-DINITROTOLUENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ2-CHLORONAPHTHALENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2-CHLOROPHENOL 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ2-METHYLNAPHTHALENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2-METHYLPHENOL 0.4 U

1 U 0.9 U 0.93 U 0.93 U 0.91 U 3.7 UJ2-NITROANILINE 1 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R2-NITROPHENOL 0.4 U
0.42 U 0.36 UJ 0.37 UJ 0.37 UJ 0.36 U 1.5 UJ3,3'-DICHLOROBENZIDINE 0.4 U
1 UJ 0.9 U 0.93 U 0.93 U 0.91 U 3.7 UJ3-NITROANILINE 1 UJ
1 U 0.9 U 0.93 U 0.93 U 0.91 U 3.7 R4,6-DINITRO-2-METHYLPHENOL 1 U

0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ4-BROMOPHENYL-PHENYLETHER 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R4-CHLORO-3-METHYLPHENOL 0.4 U
0.42 UJ 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ4-CHLOROANILINE 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJ4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 R4-METHYLPHENOL 0.4 U

1 U 0.9 U 0.93 U 0.93 U 0.91 U 3.7 UJ4-NITROANILINE 1 U
1 U 0.9 UJ 0.93 UJ 0.93 UJ 0.91 UJ 3.7 R4-NITROPHENOL 1 U

0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJACENAPHTHENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJACENAPHTHYLENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJANTHRACENE 0.4 U
0.42 U 0.36 U 0.37 U 0.013 J 0.36 U 1.5 UJBENZO(A)ANTHRACENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.073 J 1.5 UJBENZO(A)PYRENE 0.4 U
0.42 U 0.009 J 0.37 U 0.37 U 0.36 UJ 1.5 UJBENZO(B)FLUORANTHENE 0.4 U
0.42 UJ 0.36 U 0.37 U 0.37 U 0.36 UJ 1.5 UJBENZO(G,H,I)PERYLENE 0.4 UJ
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

Semivolatile Organic Compounds (mg/kg)
0.42 U 0.36 U 0.37 U 0.37 U 0.36 UJ 1.5 UJBENZO(K)FLUORANTHENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJBIS(2-CHLOROETHYL)ETHER 0.4 U
0.16 U 0.14 UJ 0.15 UJ 0.15 UJ 0.14 UJ 0.58 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJBUTYLBENZYLPHTHALATE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJCARBAZOLE 0.4 U
0.42 U 0.36 U 0.015 J 0.014 J 0.15 J 1.5 UJCHRYSENE 0.4 U
0.42 U 0.36 UJ 0.37 UJ 0.37 UJ 0.36 UJ 1.5 UJDI-N-BUTYLPHTHALATE 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 UJ 1.5 UJDI-N-OCTYLPHTHALATE 0.4 U
0.42 UJ 0.36 U 0.37 U 0.37 U 0.36 UJ 1.5 UJDIBENZ(A,H)ANTHRACENE 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJDIBENZOFURAN 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJDIETHYLPHTHALATE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJDIMETHYLPHTHALATE 0.4 U
0.42 U 0.36 U 0.013 J 0.008 J 0.016 J 1.5 UJFLUORANTHENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJFLUORENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJHEXACHLOROBENZENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJHEXACHLOROBUTADIENE 0.4 U
0.42 UJ 0.36 UJ 0.37 UJ 0.37 UJ 0.36 UJ 1.5 UJHEXACHLOROCYCLOPENTADIENE 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJHEXACHLOROETHANE 0.4 U
0.42 UJ 0.36 U 0.37 U 0.37 U 0.36 UJ 1.5 UJINDENO(1,2,3-CD)PYRENE 0.4 UJ
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJISOPHORONE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJN-NITROSODIPHENYLAMINE (1) 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJNAPHTHALENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 UJNITROBENZENE 0.4 U

1 U 0.9 U 0.93 U 0.93 U 0.91 U 3.7 RPENTACHLOROPHENOL 1 U
0.42 U 0.36 U 0.37 U 0.37 U 0.012 J 1.5 UJPHENANTHRENE 0.4 U
0.42 U 0.36 U 0.37 U 0.37 U 0.36 U 1.5 RPHENOL 0.4 U
0.42 U 0.36 U 0.017 J 0.37 U 0.22 J 1.5 UJPYRENE 0.4 U

0 U 0.009 0.045 0.035 0.459 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0.012 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA 0.0018 J 0.0041 0.0021 J 0.015 J NA4,4'-DDD NA
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

PCBs/Pesticides (mg/kg)
NA 0.0036 U 0.0037 U 0.0037 U 0.0025 J NA4,4'-DDE NA
NA 0.0035 J 0.013 0.0041 0.017 J NA4,4'-DDT NA
NA 0.0018 U 0.0019 U 0.0019 U 0.012 J NAALDRIN NA
NA 0.0018 UJ 0.0019 UJ 0.0019 UJ 0.0019 UJ NAALPHA-BHC NA
NA 0.0018 U 0.0019 U 0.0019 U 0.0019 U NAALPHA-CHLORDANE NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1016 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1221 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1232 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1242 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1248 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1254 NA
NA 0.017 U 0.018 U 0.018 U 0.018 U NAAROCLOR-1260 NA
NA 0.0018 U 0.0019 U 0.0019 U 0.0019 U NABETA-BHC NA
NA 0.0018 UJ 0.0019 UJ 0.0019 UJ 0.0019 UJ NADELTA-BHC NA
NA 0.0036 U 0.0037 U 0.0037 U 0.0021 J NADIELDRIN NA
NA 0.0018 U 0.0015 J 0.0019 U 0.0031 J NAENDOSULFAN I NA
NA 0.0036 U 0.0037 U 0.0037 U 0.0036 U NAENDOSULFAN II NA
NA 0.0036 U 0.0037 U 0.0037 U 0.0036 U NAENDOSULFAN SULFATE NA
NA 0.0036 U 0.0037 U 0.0037 U 0.015 J NAENDRIN NA
NA 0.0036 U 0.0037 U 0.0037 U 0.0036 U NAENDRIN ALDEHYDE NA
NA 0.0036 U 0.0037 U 0.0037 U 0.03 J NAENDRIN KETONE NA
NA 0.0018 UJ 0.0019 UJ 0.0019 UJ 0.0019 UJ NAGAMMA-BHC (LINDANE) NA
NA 0.0018 U 0.0019 U 0.0019 U 0.0019 U NAGAMMA-CHLORDANE NA
NA 0.00033 U 0.00094 0.00089 0.0027 J NAHEPTACHLOR NA
NA 0.00079 0.0031 0.00061 0.0035 J NAHEPTACHLOR EPOXIDE NA
NA 0.018 U 0.019 U 0.019 U 0.052 J NAMETHOXYCHLOR NA
NA 0 U 0 U 0 U 0 U NATOTAL BHC NA
NA 0.00079 0.00404 0.0015 0.0062 NATOTAL CHLORDANES NA
NA 0.0053 0.0171 0.0062 0.0345 NATOTAL DDTS NA
NA 0 U 0 U 0 U 0.045 NATOTAL ENDRINS NA
NA 0.092 U 0.095 U 0.096 U 0.094 U NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 Y 11 U 11 U 110 U 110 U 4 UDIESEL RANGE ORGANICS 1 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

3.00 - 4.00

A248HA001

0.00 - 0.50

A248SS001

09/25/1997

0.00 - 0.50

A248SS002

09/25/1997

0.00 - 0.50

A248SS003

09/25/1997

0.00 - 0.50

A248SS004

06/05/1998

0.00 - 0.50

A248SS005

09/25/1997

Sample ID 136A248HS002 136A248CS001 136A248CS002 136A248CS003 136A248CS004 136A248SS007

06/05/1998

0.00 - 0.50

A248SS006

136A248SS008

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c c cc c

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7 U 160 Y 190 Y 190 Y 2,100 Y 380 YMOTOR OIL RANGE ORGANICS 88 Y
Gasoline Range (purgeables)

NA 0.54 U 0.56 U 0.56 U 0.55 U NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
NA 1.1 U 1.1 U 1.1 U 1.1 U NA1,3,5-TRINITROBENZENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA1,3-DINITROBENZENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA2,4,6-TRINITROTOLUENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA2-AMINO-4,6-DINITROTOLUENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA2/4-NITROTOLUENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA3-NITROTOLUENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NA4-AMINO-2,6-DINITROTOLUENE NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NAHMX NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NARDX NA
NA 1.1 U 1.1 U 1.1 U 1.1 U NATETRYL NA

Percent Moisture (%MST)
20.6 8.1 10.9 11.1 9.1 9.9PERCENT MOISTURE 16.8

pH (PH)
7.44 7.32 7.8 7.73 7.26 7.12PH 7.58
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Metals (mg/kg)
NA NA NA NA 0.28 U 0.34 UANTIMONY 0.28 U
NA NA NA NA 8.9 J 15 JARSENIC 12 J
NA NA NA NA 88 J 67 JBARIUM 120 J
NA NA NA NA 0.49 0.71BERYLLIUM 0.54
NA NA NA NA 0.93 1.8CADMIUM 1.4
NA NA NA NA 22 J 78 JCHROMIUM 57 J
NA NA NA NA 9.6 J 13 JCOBALT 14 J
NA NA NA NA 21 J 45 JCOPPER 43 J
NA NA NA NA 63 13LEAD 31
NA NA NA NA 0.056 0.32MERCURY 0.17
NA NA NA NA 0.43 UJ 0.57 UJMOLYBDENUM 0.22 UJ
NA NA NA NA 24 J 70 JNICKEL 56 J
NA NA NA NA 0.25 UJ 0.34 USELENIUM 0.27 UJ
NA NA NA NA 0.28 U 0.34 USILVER 0.28 U
NA NA NA NA 0.28 U 0.34 UTHALLIUM 0.28 U
NA NA NA NA 41 J 99 JVANADIUM 72 J
NA NA NA NA 120 J 70 JZINC 110 J

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.0051 U 0.0075 U1,1,1-TRICHLOROETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,1,2,2-TETRACHLOROETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,1,2-TRICHLOROETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,1-DICHLOROETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,1-DICHLOROETHENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,2-DICHLOROETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 U1,2-DICHLOROPROPANE 0.0065 U
NA NA NA NA 0.01 U 0.015 U2-BUTANONE 0.013 U
NA NA NA NA 0.01 U 0.015 U2-HEXANONE 0.013 U
NA NA NA NA 0.01 U 0.015 U4-METHYL-2-PENTANONE 0.013 U
NA NA NA NA 0.02 UJ 0.03 UJACETONE 0.026 U
NA NA NA NA 0.0051 U 0.0075 UBENZENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UBROMODICHLOROMETHANE 0.0065 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.0051 U 0.0075 UBROMOFORM 0.0065 U
NA NA NA NA 0.01 U 0.015 UBROMOMETHANE 0.013 U
NA NA NA NA 0.0051 U 0.0075 UCARBON DISULFIDE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UCARBON TETRACHLORIDE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UCHLOROBENZENE 0.0065 U
NA NA NA NA 0.01 U 0.015 UCHLOROETHANE 0.013 U
NA NA NA NA 0.0051 U 0.0075 UCHLOROFORM 0.0065 U
NA NA NA NA 0.01 U 0.015 UCHLOROMETHANE 0.013 U
NA NA NA NA 0.0051 U 0.0075 UCIS-1,2-DICHLOROETHENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UCIS-1,3-DICHLOROPROPENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UDIBROMOCHLOROMETHANE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UETHYLBENZENE 0.0065 U
NA NA NA NA 0.02 U 0.03 UJMETHYLENE CHLORIDE 0.026 U
NA NA NA NA 0.0051 U 0.0075 USTYRENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UTETRACHLOROETHENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UTOLUENE 0.0029 J
NA NA NA NA 0.0051 U 0.0075 UTRANS-1,2-DICHLOROETHENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UTRANS-1,3-DICHLOROPROPENE 0.0065 U
NA NA NA NA 0.0051 U 0.0075 UTRICHLOROETHENE 0.0065 U
NA NA NA NA 0.01 U 0.015 UVINYL CHLORIDE 0.013 U
NA NA NA NA 0.0051 U 0.0075 UXYLENE (TOTAL) 0.00028 J

Semivolatile Organic Compounds (mg/kg)
0.38 UJ 3.7 R NA NA 3.7 U 0.45 U1,2,4-TRICHLOROBENZENE 0.38 U
0.18 U 1.8 R NA NA 3.7 U 0.45 U1,2-DICHLOROBENZENE 0.38 U
0.18 U 1.8 R NA NA 3.7 U 0.45 U1,3-DICHLOROBENZENE 0.38 U
0.18 UJ 1.8 R NA NA 3.7 U 0.45 U1,4-DICHLOROBENZENE 0.38 U
0.38 U 3.7 R NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA

NA NA NA NA 3.7 U 0.45 U2,2'-OXYBIS(2-CHLOROPROPANE) 0.38 U
0.95 U 9.3 R NA NA 3.7 U 0.45 U2,4,5-TRICHLOROPHENOL 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U2,4,6-TRICHLOROPHENOL 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U2,4-DICHLOROPHENOL 0.38 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Semivolatile Organic Compounds (mg/kg)
0.38 U 3.7 R NA NA 3.7 U 0.45 U2,4-DIMETHYLPHENOL 0.38 U
0.95 U 9.3 R NA NA 7.4 U 0.9 U2,4-DINITROPHENOL 0.76 U
0.38 UJ 3.7 R NA NA NA NA2,4-DINITROTOLUENE NA
0.38 U 3.7 R NA NA NA NA2,6-DINITROTOLUENE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U2-CHLORONAPHTHALENE 0.38 U
0.38 UJ 3.7 R NA NA 3.7 U 0.45 U2-CHLOROPHENOL 0.38 U
0.38 U 3.7 R NA NA 0.74 U 0.09 U2-METHYLNAPHTHALENE 0.076 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U2-METHYLPHENOL 0.38 U
0.95 U 9.3 R NA NA 7.4 U 0.9 U2-NITROANILINE 0.76 U
0.38 U 3.7 R NA NA 7.4 U 0.9 U2-NITROPHENOL 0.76 U
0.38 U 3.7 R NA NA 7.4 U 0.9 U3,3'-DICHLOROBENZIDINE 0.76 U
0.95 U 9.3 R NA NA 7.4 U 0.9 U3-NITROANILINE 0.76 U
0.95 U 9.3 R NA NA 7.4 U 0.9 U4,6-DINITRO-2-METHYLPHENOL 0.76 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U4-BROMOPHENYL-PHENYLETHER 0.38 U
0.38 UJ 3.7 R NA NA 3.7 U 0.45 U4-CHLORO-3-METHYLPHENOL 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U4-CHLOROANILINE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U4-CHLOROPHENYL-PHENYLETHER 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 U4-METHYLPHENOL 0.38 U
0.95 U 9.3 R NA NA 7.4 U 0.9 U4-NITROANILINE 0.76 U
0.95 UJ 9.3 R NA NA 7.4 U 0.9 U4-NITROPHENOL 0.76 U
0.38 UJ 3.7 R NA NA 0.74 U 0.09 UACENAPHTHENE 0.076 U
0.38 U 3.7 R NA NA NA NAACENAPHTHYLENE NA
0.38 U 3.7 R NA NA 0.74 U 0.09 UANTHRACENE 0.076 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UBENZO(A)ANTHRACENE 0.076 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UBENZO(A)PYRENE 0.076 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UBENZO(B)FLUORANTHENE 0.076 U
0.38 UJ 3.7 R NA NA 0.74 U 0.09 UBENZO(G,H,I)PERYLENE 0.076 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UBENZO(K)FLUORANTHENE 0.076 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UBIS(2-CHLOROETHOXY)METHANE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UBIS(2-CHLOROETHYL)ETHER 0.38 U
0.15 UJ 1.5 R NA NA 3.7 U 0.45 UBIS(2-ETHYLHEXYL)PHTHALATE 0.38 UJ
0.38 U 3.7 R NA NA 3.7 U 0.45 UBUTYLBENZYLPHTHALATE 0.38 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Semivolatile Organic Compounds (mg/kg)
0.38 U 3.7 R NA NA 3.7 U 0.45 UCARBAZOLE 0.38 U
0.044 J 3.7 R NA NA 0.74 U 0.09 UCHRYSENE 0.076 U
0.38 UJ 3.7 R NA NA 3.7 U 0.45 UDI-N-BUTYLPHTHALATE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UDI-N-OCTYLPHTHALATE 0.38 U
0.38 UJ 3.7 R NA NA 0.74 U 0.09 UDIBENZ(A,H)ANTHRACENE 0.076 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UDIBENZOFURAN 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UDIETHYLPHTHALATE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UDIMETHYLPHTHALATE 0.38 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UFLUORANTHENE 0.076 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UFLUORENE 0.076 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UHEXACHLOROBENZENE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UHEXACHLOROBUTADIENE 0.38 U
0.38 UJ 3.7 R NA NA 7.4 U 0.9 UHEXACHLOROCYCLOPENTADIENE 0.76 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UHEXACHLOROETHANE 0.38 U
0.38 UJ 3.7 R NA NA 0.74 U 0.09 UINDENO(1,2,3-CD)PYRENE 0.076 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UISOPHORONE 0.38 U
0.38 UJ 3.7 R NA NA 3.7 U 0.45 UN-NITROSO-DI-N-PROPYLAMINE 0.38 U
0.38 U 3.7 R NA NA 3.7 U 0.45 UN-NITROSODIPHENYLAMINE (1) 0.38 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UNAPHTHALENE 0.076 U
0.38 U 3.7 R NA NA NA NANITROBENZENE NA
0.95 U 9.3 R NA NA 7.4 U 0.9 UPENTACHLOROPHENOL 0.76 U
0.38 U 3.7 R NA NA 0.74 U 0.09 UPHENANTHRENE 0.076 U
0.38 UJ 3.7 R NA NA 3.7 U 0.45 UPHENOL 0.38 U
0.041 J 3.7 R NA NA 0.74 U 0.09 UPYRENE 0.017 J
0.085 0 U NA NA 0 U 0 UTOTAL HMW PAHS 0.017
0 U 0 U NA NA 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA 0.00011 U 0.0001 UPCB-101 0.0001 U
NA NA NA NA 0.00016 U 0.00015 UPCB-105 0.00015 U
NA NA NA NA 0.00016 U 0.00015 UPCB-118 0.00015 U
NA NA NA NA 0.00042 U 0.00039 UPCB-126 0.00039 U
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

PCBs/Pesticides (mg/kg)
NA NA NA NA 0.00017 U 0.00016 UPCB-128 0.00016 U
NA NA NA NA 0.00011 U 0.00011 UPCB-138 0.00011 U
NA NA NA NA 0.00022 U 0.0002 UPCB-153 0.0002 U
NA NA NA NA 0.000091 U 0.000086 UPCB-156 0.000086 U
NA NA NA NA 0.00019 U 0.00018 UPCB-170 0.00018 U
NA NA NA NA 0.00009 U 0.000085 UPCB-180 0.000085 U
NA NA NA NA 0.000092 U 0.000087 UPCB-183 0.000087 U
NA NA NA NA 0.00032 U 0.0003 UPCB-187 0.0003 U
NA NA NA NA 0.00022 U 0.0002 UPCB-195 0.0002 U
NA NA NA NA 0.00012 U 0.00011 UPCB-206 0.00011 U
NA NA NA NA 0.00015 U 0.00014 UPCB-209 0.00014 U
NA NA NA NA 0.000098 U 0.000092 UPCB-28 0.00018 J
NA NA NA NA 0.00012 U 0.00011 UPCB-44 0.00011 U
NA NA NA NA 0.00033 U 0.00032 UPCB-49 0.00032 U
NA NA NA NA 0.00011 U 0.000098 UPCB-52 0.000098 U
NA NA NA NA 0.000083 U 0.000078 UPCB-66 0.000078 U
NA NA NA NA 0.00023 U 0.0005 UPCB-8 0.00022 U
NA NA NA NA NA NATOTAL PCBS 0.00018

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 12 U 66 Y 390 Y 8.8 HY 2.3 HYDIESEL RANGE ORGANICS 3 HY
170 Y 1,800 Y 460 Y 2,100 Y 33 H 12 HMOTOR OIL RANGE ORGANICS 27 H

Gasoline Range (purgeables)
NA NA NA NA 0.22 U 0.28 UJGASOLINE RANGE ORGANICS 0.21 UJ

Explosives (mg/kg)
NA NA NA NA 0.21 U 0.2 U1,3,5-TRINITROBENZENE 0.19 U
NA NA NA NA 0.11 U 0.097 U1,3-DINITROBENZENE 0.096 U
NA NA NA NA 0.18 U 0.17 U2,4,6-TRINITROTOLUENE 0.17 U
NA NA NA NA 0.25 U 0.24 U2,4-DINITROTOLUENE 0.24 U
NA NA NA NA 0.43 U 0.41 U2,6-DINITROTOLUENE NA
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Sample Depth

06/05/1998

Sample Location ID

Sample Date

0.00 - 0.50

A248SS007

0.00 - 0.50

A248SS008

09/29/1998

0.00 - 0.50

A248SS009

09/29/1998

0.00 - 0.50

A248SS010

11/06/2006

0.00 - 2.00

A278-1

11/06/2006

2.00 - 4.00

A278-1

06/05/1998

Sample ID 136A248SS009 136A248SS010 136A248SS012 136A248SS013 A278SS001 A278GP001

11/06/2006

2.00 - 4.00

A278-2

A278GP002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

c c cc

Explosives (mg/kg)
NA NA NA NA 0.11 U 0.097 U2-AMINO-4,6-DINITROTOLUENE 0.096 U
NA NA NA NA 0.42 U 0.4 U2-NITROTOLUENE 0.39 U
NA NA NA NA 0.31 U 0.3 U3-NITROTOLUENE 0.29 U
NA NA NA NA 0.21 U 0.2 U4-AMINO-2,6-DINITROTOLUENE 0.19 U
NA NA NA NA 0.41 U 0.39 U4-NITROTOLUENE 0.38 U
NA NA NA NA 0.17 U 0.16 UHMX 0.16 U
NA NA NA NA 0.18 U 0.17 UNITROBENZENE 0.17 U
NA NA NA NA 0.25 U 0.24 UNITROGLYCERINE 0.24 U
NA NA NA NA 0.024 U 0.024 UPERCHLORATE 0.024 U
NA NA NA NA 0.28 U 0.26 UPETN 0.26 U
NA NA NA NA 0.026 U 0.025 UPICRIC ACID 0.029 J
NA NA NA NA 0.31 U 0.3 URDX 0.29 U
NA NA NA NA 0.29 U 0.27 UTETRYL 0.27 U

Percent Moisture (%MST)
12.7 11.1 10.2 8.8 12.5 17.9PERCENT MOISTURE 10.9

pH (PH)
7.22 7.39 NA NA NA NAPH NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA 12,800 NA NAALUMINUM NA

0.31 U NA NA 14.5 UJ NA NAANTIMONY NA
13 J NA NA 6 J NA NAARSENIC NA
130 J NA NA 319 NA NABARIUM NA
0.67 NA NA 0.7 NA NABERYLLIUM NA
1.9 NA NA 1.2 U NA NACADMIUM NA
NA NA NA 4,030 NA NACALCIUM NA
63 J NA NA 31.7 NA NACHROMIUM NA
15 J NA NA 10.9 NA NACOBALT NA
49 J NA NA 38.4 NA NACOPPER NA
NA NA NA 21,500 NA NAIRON NA
35 NA NA 199 J NA NALEAD NA
NA NA NA 4,770 NA NAMAGNESIUM NA
NA NA NA 197 NA NAMANGANESE NA
0.3 NA NA 0.12 U NA NAMERCURY NA

0.4 UJ NA NA 3.4 U NA NAMOLYBDENUM NA
63 J NA NA 27.3 NA NANICKEL NA
NA NA NA 1,910 NA NAPOTASSIUM NA

0.18 UJ NA NA 0.96 UJ NA NASELENIUM NA
0.31 U NA NA 2.4 U NA NASILVER NA

NA NA NA 511 NA NASODIUM NA
0.31 U NA NA 1.2 UJ NA NATHALLIUM NA
85 J NA NA 46.6 NA NAVANADIUM NA
280 J NA NA 83.8 NA NAZINC NA

Volatile Organic Compounds (mg/kg)
0.0077 U NA NA 0.006 U NA NA1,1,1-TRICHLOROETHANE NA
0.0077 U NA NA 0.006 U NA NA1,1,2,2-TETRACHLOROETHANE NA
0.0077 U NA NA 0.006 U NA NA1,1,2-TRICHLOROETHANE NA
0.0077 U NA NA 0.006 U NA NA1,1-DICHLOROETHANE NA
0.0077 U NA NA 0.006 U NA NA1,1-DICHLOROETHENE NA
0.0077 U NA NA 0.006 U NA NA1,2-DICHLOROETHANE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.006 U NA NA1,2-DICHLOROETHENE (TOTAL) NA

0.0077 U NA NA 0.006 U NA NA1,2-DICHLOROPROPANE NA
0.015 U NA NA 0.012 U NA NA2-BUTANONE NA
0.015 U NA NA 0.012 U NA NA2-HEXANONE NA
0.015 U NA NA 0.012 U NA NA4-METHYL-2-PENTANONE NA
0.031 U NA NA 0.012 U NA NAACETONE NA
0.0077 U NA NA 0.006 U NA NABENZENE NA
0.0077 U NA NA 0.006 U NA NABROMODICHLOROMETHANE NA
0.0077 U NA NA 0.006 U NA NABROMOFORM NA
0.015 U NA NA 0.012 U NA NABROMOMETHANE NA
0.0077 U NA NA 0.006 U NA NACARBON DISULFIDE NA
0.0077 U NA NA 0.006 U NA NACARBON TETRACHLORIDE NA
0.0077 U NA NA 0.006 U NA NACHLOROBENZENE NA
0.015 U NA NA 0.012 U NA NACHLOROETHANE NA
0.0077 U NA NA 0.006 U NA NACHLOROFORM NA
0.015 U NA NA 0.012 U NA NACHLOROMETHANE NA
0.0077 U NA NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.0077 U NA NA 0.006 U NA NACIS-1,3-DICHLOROPROPENE NA
0.0077 U NA NA 0.006 U NA NADIBROMOCHLOROMETHANE NA
0.0077 U NA NA 0.006 U NA NAETHYLBENZENE NA
0.031 U NA NA 0.006 U NA NAMETHYLENE CHLORIDE NA
0.0077 U NA NA 0.006 U NA NASTYRENE NA
0.0077 U NA NA 0.006 U NA NATETRACHLOROETHENE NA
0.0028 J NA NA 0.006 U NA NATOLUENE NA
0.0077 U NA NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.0077 U NA NA 0.006 U NA NATRANS-1,3-DICHLOROPROPENE NA
0.0077 U NA NA 0.006 U NA NATRICHLOROETHENE NA

NA NA NA 0.012 U NA NAVINYL ACETATE NA
0.015 U NA NA 0.012 U NA NAVINYL CHLORIDE NA
0.0077 U NA NA 0.006 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.41 U NA NA 0.8 U NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U NA NA 0.8 U NA NA1,2-DICHLOROBENZENE NA
0.41 U NA NA 0.8 U NA NA1,3-DICHLOROBENZENE NA
0.41 U NA NA 0.8 U NA NA1,4-DICHLOROBENZENE NA

NA NA NA 0.8 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
0.41 U NA NA NA NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
0.41 U NA NA 4 U NA NA2,4,5-TRICHLOROPHENOL NA
0.41 U NA NA 0.8 U NA NA2,4,6-TRICHLOROPHENOL NA
0.41 U NA NA 0.8 U NA NA2,4-DICHLOROPHENOL NA
0.41 U NA NA 0.8 U NA NA2,4-DIMETHYLPHENOL NA
0.82 U NA NA 4 U NA NA2,4-DINITROPHENOL NA

NA NA NA 0.8 U NA NA2,4-DINITROTOLUENE NA
NA NA NA 0.8 U NA NA2,6-DINITROTOLUENE NA

0.41 U NA NA 0.8 U NA NA2-CHLORONAPHTHALENE NA
0.41 U NA NA 0.8 U NA NA2-CHLOROPHENOL NA
0.082 U NA NA 0.8 U NA NA2-METHYLNAPHTHALENE NA
0.41 U NA NA 0.8 U NA NA2-METHYLPHENOL NA
0.82 U NA NA 4 U NA NA2-NITROANILINE NA
0.82 U NA NA 4 U NA NA2-NITROPHENOL NA
0.82 U NA NA 4 U NA NA3,3'-DICHLOROBENZIDINE NA
0.82 U NA NA 4 U NA NA3-NITROANILINE NA
0.82 U NA NA 0.8 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.41 U NA NA 4 U NA NA4-BROMOPHENYL-PHENYLETHER NA
0.41 U NA NA 0.8 U NA NA4-CHLORO-3-METHYLPHENOL NA
0.41 U NA NA 0.8 U NA NA4-CHLOROANILINE NA
0.41 U NA NA 0.8 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.41 U NA NA 0.8 U NA NA4-METHYLPHENOL NA
0.82 U NA NA 4 U NA NA4-NITROANILINE NA
0.82 U NA NA 4 U NA NA4-NITROPHENOL NA
0.082 U NA NA 0.8 U NA NAACENAPHTHENE NA

NA NA NA 0.8 U NA NAACENAPHTHYLENE NA
0.082 U NA NA 0.8 U NA NAANTHRACENE NA
0.082 U NA NA 0.8 U NA NABENZO(A)ANTHRACENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.082 U NA NA 0.8 U NA NABENZO(A)PYRENE NA
0.082 U NA NA 0.8 U NA NABENZO(B)FLUORANTHENE NA
0.082 U NA NA 0.8 U NA NABENZO(G,H,I)PERYLENE NA
0.082 U NA NA 0.8 U NA NABENZO(K)FLUORANTHENE NA

NA NA NA 4 U NA NABENZOIC ACID NA
NA NA NA 0.8 U NA NABENZYL ALCOHOL NA

0.41 U NA NA 0.8 U NA NABIS(2-CHLOROETHOXY)METHANE NA
0.41 U NA NA 0.8 U NA NABIS(2-CHLOROETHYL)ETHER NA
0.41 UJ NA NA 0.8 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.41 U NA NA 0.8 U NA NABUTYLBENZYLPHTHALATE NA
0.41 U NA NA NA NA NACARBAZOLE NA
0.082 U NA NA 0.8 U NA NACHRYSENE NA
0.41 U NA NA 0.8 U NA NADI-N-BUTYLPHTHALATE NA
0.41 U NA NA 0.8 U NA NADI-N-OCTYLPHTHALATE NA
0.082 U NA NA 0.8 U NA NADIBENZ(A,H)ANTHRACENE NA
0.41 U NA NA 0.8 U NA NADIBENZOFURAN NA
0.41 U NA NA 0.8 U NA NADIETHYLPHTHALATE NA
0.41 U NA NA 0.8 U NA NADIMETHYLPHTHALATE NA
0.022 J NA NA 0.8 U NA NAFLUORANTHENE NA
0.082 U NA NA 0.8 U NA NAFLUORENE NA
0.41 U NA NA 0.8 U NA NAHEXACHLOROBENZENE NA
0.41 U NA NA 0.8 U NA NAHEXACHLOROBUTADIENE NA
0.82 U NA NA 0.8 U NA NAHEXACHLOROCYCLOPENTADIENE NA
0.41 U NA NA 0.8 U NA NAHEXACHLOROETHANE NA
0.082 U NA NA 0.8 U NA NAINDENO(1,2,3-CD)PYRENE NA
0.41 U NA NA 0.8 U NA NAISOPHORONE NA
0.41 U NA NA 0.8 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.41 U NA NA 0.8 U NA NAN-NITROSODIPHENYLAMINE (1) NA
0.082 U NA NA 0.8 U NA NANAPHTHALENE NA

NA NA NA 0.8 U NA NANITROBENZENE NA
0.82 U NA NA 4 U NA NAPENTACHLOROPHENOL NA
0.082 U NA NA 0.8 U NA NAPHENANTHRENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U NA NA 0.8 U NA NAPHENOL NA
0.082 U NA NA 0.8 U NA NAPYRENE NA
0.022 NA NA 0 U NA NATOTAL HMW PAHS NA
0 U NA NA 0 U NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
NA 0.028 UJ 0.022 U NA NA NAAROCLOR-1016 NA
NA 0.026 UJ 0.021 U NA NA NAAROCLOR-1221 NA
NA 0.026 UJ 0.021 U NA NA NAAROCLOR-1232 NA
NA 0.026 UJ 0.021 U NA NA NAAROCLOR-1242 NA
NA 0.026 UJ 0.021 U NA NA NAAROCLOR-1248 NA
NA 0.026 UJ 0.021 U NA NA NAAROCLOR-1254 NA
NA 0.026 J 0.015 J NA NA NAAROCLOR-1260 NA

0.00057 NA NA NA NA NAPCB-101 NA
0.00015 U NA NA NA NA NAPCB-105 NA

0.0005 NA NA NA NA NAPCB-118 NA
0.0004 U NA NA NA NA NAPCB-126 NA
0.00033 J NA NA NA NA NAPCB-128 NA

0.0018 NA NA NA NA NAPCB-138 NA
0.0015 NA NA NA NA NAPCB-153 NA

0.000088 U NA NA NA NA NAPCB-156 NA
0.001 NA NA NA NA NAPCB-170 NA
0.0012 NA NA NA NA NAPCB-180 NA

0.00019 J NA NA NA NA NAPCB-183 NA
0.00079 NA NA NA NA NAPCB-187 NA

0.00021 U NA NA NA NA NAPCB-195 NA
0.00011 U NA NA NA NA NAPCB-206 NA
0.00033 J NA NA NA NA NAPCB-209 NA

0.000095 U NA NA NA NA NAPCB-28 NA
0.00012 U NA NA NA NA NAPCB-44 NA
0.00032 U NA NA NA NA NAPCB-49 NA
0.0001 U NA NA NA NA NAPCB-52 NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A278-2

0.00 - 0.00

PC8640

07/07/1999

0.00 - 0.00

PC8641

04/30/1992

4.50 - 5.00

UST190-B-1

04/30/1992

9.50 - 10.00

UST190-B-1

04/30/1992

14.50 - 15.00

UST190-B-1

07/07/1999

Sample ID A278SS002 279PC8640 279PC8641 116B14.5 116B19.5 116B114.5

05/01/1992

11.00 - 11.50

UST190-B-10

116B1011.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00008 U NA NA NA NA NAPCB-66 NA
0.00022 U NA NA NA NA NAPCB-8 NA

0.0075 NA NA NA NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

6.3 HY NA NA 1.2 U 15 1.8 UDIESEL RANGE ORGANICS 1.9 U
75 H NA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.24 UJ NA NA 0.2 U NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
0.2 U NA NA NA NA NA1,3,5-TRINITROBENZENE NA

0.098 U NA NA NA NA NA1,3-DINITROBENZENE NA
0.18 U NA NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.24 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.41 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.098 U NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.4 U NA NA NA NA NA2-NITROTOLUENE NA
0.3 U NA NA NA NA NA3-NITROTOLUENE NA
0.2 U NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.39 U NA NA NA NA NA4-NITROTOLUENE NA
0.16 U NA NA NA NA NAHMX NA
0.18 U NA NA NA NA NANITROBENZENE NA
0.24 U NA NA NA NA NANITROGLYCERINE NA
0.024 U NA NA NA NA NAPERCHLORATE NA
0.27 U NA NA NA NA NAPETN NA
0.027 J NA NA NA NA NAPICRIC ACID NA
0.3 U NA NA NA NA NARDX NA
0.28 U NA NA NA NA NATETRYL NA

Percent Moisture (%MST)
15.5 39.3 23.4 17 19 45PERCENT MOISTURE 47
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

2.00 - 2.50

UST190-B-10

4.00 - 4.50

UST190-B-10

05/01/1992

6.50 - 7.00

UST190-B-10

05/01/1992

8.00 - 8.50

UST190-B-10

05/01/1992

9.50 - 10.00

UST190-B-10

05/01/1992

2.00 - 2.50

UST190-B-11

05/01/1992

Sample ID 116B102.0 116B104.0 116B106.5 116B108.0 116B109.5 116B112.0

05/01/1992

5.00 - 5.50

UST190-B-11

116B115.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA 13,100 NA NAALUMINUM 20,400
NA NA NA 15.9 UJ NA NAANTIMONY 15.1 UJ
NA NA NA 12.1 J NA NAARSENIC 6.3 J
NA NA NA 831 NA NABARIUM 217
NA NA NA 0.8 NA NABERYLLIUM 0.71
NA NA NA 1.3 U NA NACADMIUM 1.3 U
NA NA NA 9,490 NA NACALCIUM 5,260
NA NA NA 25.6 NA NACHROMIUM 48.3
NA NA NA 14.2 NA NACOBALT 12.8
NA NA NA 150 NA NACOPPER 40.1
NA NA NA 25,000 NA NAIRON 28,400
NA NA NA 12.7 J NA NALEAD 22.8 J
NA NA NA 4,670 NA NAMAGNESIUM 6,470
NA NA NA 143 NA NAMANGANESE 288
NA NA NA 0.13 U NA NAMERCURY 0.16
NA NA NA 3.7 U NA NAMOLYBDENUM 3.6 U
NA NA NA 37.3 NA NANICKEL 46
NA NA NA 2,060 NA NAPOTASSIUM 1,820
NA NA NA 1.1 UJ NA NASELENIUM 1.1 UJ
NA NA NA 2.6 U NA NASILVER 2.5 U
NA NA NA 2,560 NA NASODIUM 1,220
NA NA NA 13.2 UJ NA NATHALLIUM 1.3 UJ
NA NA NA 37.8 NA NAVANADIUM 59.5
NA NA NA 124 NA NAZINC 72.2

Volatile Organic Compounds (mg/kg)
NA NA NA 0.007 U NA NA1,1,1-TRICHLOROETHANE 0.007 U
NA NA NA 0.007 U NA NA1,1,2,2-TETRACHLOROETHANE 0.007 U
NA NA NA 0.007 U NA NA1,1,2-TRICHLOROETHANE 0.007 U
NA NA NA 0.007 U NA NA1,1-DICHLOROETHANE 0.007 U
NA NA NA 0.007 U NA NA1,1-DICHLOROETHENE 0.007 U
NA NA NA 0.007 U NA NA1,2-DICHLOROETHANE 0.007 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

2.00 - 2.50

UST190-B-10

4.00 - 4.50

UST190-B-10

05/01/1992

6.50 - 7.00

UST190-B-10

05/01/1992

8.00 - 8.50

UST190-B-10

05/01/1992

9.50 - 10.00

UST190-B-10

05/01/1992

2.00 - 2.50

UST190-B-11

05/01/1992

Sample ID 116B102.0 116B104.0 116B106.5 116B108.0 116B109.5 116B112.0

05/01/1992

5.00 - 5.50

UST190-B-11

116B115.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.007 U NA NA1,2-DICHLOROETHENE (TOTAL) 0.007 U
NA NA NA 0.007 U NA NA1,2-DICHLOROPROPANE 0.007 U
NA NA NA 0.013 U NA NA2-BUTANONE 0.013 U
NA NA NA 0.013 NA NA2-HEXANONE 0.013 U
NA NA NA 0.013 U NA NA4-METHYL-2-PENTANONE 0.013 U
NA NA NA 0.02 U NA NAACETONE 0.066
NA NA NA 0.007 U NA NABENZENE 0.007 U
NA NA NA 0.007 U NA NABROMODICHLOROMETHANE 0.007 U
NA NA NA 0.007 U NA NABROMOFORM 0.007 U
NA NA NA 0.013 U NA NABROMOMETHANE 0.013 U
NA NA NA 0.007 U NA NACARBON DISULFIDE 0.007 U
NA NA NA 0.007 U NA NACARBON TETRACHLORIDE 0.007 U
NA NA NA 0.007 U NA NACHLOROBENZENE 0.007 U
NA NA NA 0.013 U NA NACHLOROETHANE 0.013 U
NA NA NA 0.007 U NA NACHLOROFORM 0.007 U
NA NA NA 0.013 U NA NACHLOROMETHANE 0.013 U
NA NA NA 0.007 U NA NACIS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA 0.007 U NA NADIBROMOCHLOROMETHANE 0.007 U
NA NA NA 0.007 U NA NAETHYLBENZENE 0.007 U
NA NA NA 0.011 U NA NAMETHYLENE CHLORIDE 0.007 U
NA NA NA 0.007 U NA NASTYRENE 0.007 U
NA NA NA 0.007 U NA NATETRACHLOROETHENE 0.007 U
NA NA NA 0.037 NA NATOLUENE 0.036
NA NA NA 0.007 U NA NATRANS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA 0.007 U NA NATRICHLOROETHENE 0.007 U
NA NA NA 0.013 U NA NAVINYL ACETATE 0.013 U
NA NA NA 0.013 U NA NAVINYL CHLORIDE 0.013 U
NA NA NA 0.007 U NA NAXYLENE (TOTAL) 0.007 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.88 U NA NA1,2,4-TRICHLOROBENZENE 0.88 U
NA NA NA 0.88 U NA NA1,2-DICHLOROBENZENE 0.88 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

2.00 - 2.50

UST190-B-10

4.00 - 4.50

UST190-B-10

05/01/1992

6.50 - 7.00

UST190-B-10

05/01/1992

8.00 - 8.50

UST190-B-10

05/01/1992

9.50 - 10.00

UST190-B-10

05/01/1992

2.00 - 2.50

UST190-B-11

05/01/1992

Sample ID 116B102.0 116B104.0 116B106.5 116B108.0 116B109.5 116B112.0

05/01/1992

5.00 - 5.50

UST190-B-11

116B115.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.88 U NA NA1,3-DICHLOROBENZENE 0.88 U
NA NA NA 0.88 U NA NA1,4-DICHLOROBENZENE 0.88 U
NA NA NA 0.88 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.88 U
NA NA NA 4.4 U NA NA2,4,5-TRICHLOROPHENOL 4.4 U
NA NA NA 0.88 U NA NA2,4,6-TRICHLOROPHENOL 0.88 U
NA NA NA 0.88 U NA NA2,4-DICHLOROPHENOL 0.88 U
NA NA NA 0.88 U NA NA2,4-DIMETHYLPHENOL 0.88 U
NA NA NA 4.4 U NA NA2,4-DINITROPHENOL 4.4 U
NA NA NA 0.88 U NA NA2,4-DINITROTOLUENE 0.88 U
NA NA NA 0.88 U NA NA2,6-DINITROTOLUENE 0.88 U
NA NA NA 0.88 U NA NA2-CHLORONAPHTHALENE 0.88 U
NA NA NA 0.88 U NA NA2-CHLOROPHENOL 0.88 U
NA NA NA 0.88 U NA NA2-METHYLNAPHTHALENE 0.88 U
NA NA NA 0.88 U NA NA2-METHYLPHENOL 0.88 U
NA NA NA 4.4 U NA NA2-NITROANILINE 4.4 U
NA NA NA 4.4 U NA NA2-NITROPHENOL 4.4 U
NA NA NA 4.4 U NA NA3,3'-DICHLOROBENZIDINE 4.4 U
NA NA NA 4.4 U NA NA3-NITROANILINE 4.4 U
NA NA NA 4.4 U NA NA4,6-DINITRO-2-METHYLPHENOL 4.4 U
NA NA NA 0.88 U NA NA4-BROMOPHENYL-PHENYLETHER 0.88 U
NA NA NA 0.88 U NA NA4-CHLORO-3-METHYLPHENOL 0.88 U
NA NA NA 0.88 U NA NA4-CHLOROANILINE 0.88 U
NA NA NA 0.88 U NA NA4-CHLOROPHENYL-PHENYLETHER 0.88 U
NA NA NA 0.88 U NA NA4-METHYLPHENOL 0.88 U
NA NA NA 4.4 U NA NA4-NITROANILINE 4.4 U
NA NA NA 4.4 U NA NA4-NITROPHENOL 4.4 U
NA NA NA 0.88 U NA NAACENAPHTHENE 0.88 U
NA NA NA 0.88 U NA NAACENAPHTHYLENE 0.88 U
NA NA NA 0.88 U NA NAANTHRACENE 0.88 U
NA NA NA 0.88 U NA NABENZO(A)ANTHRACENE 0.88 U
NA NA NA 0.88 U NA NABENZO(A)PYRENE 0.88 U
NA NA NA 0.88 U NA NABENZO(B)FLUORANTHENE 0.88 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

2.00 - 2.50

UST190-B-10

4.00 - 4.50

UST190-B-10

05/01/1992

6.50 - 7.00

UST190-B-10

05/01/1992

8.00 - 8.50

UST190-B-10

05/01/1992

9.50 - 10.00

UST190-B-10

05/01/1992

2.00 - 2.50

UST190-B-11

05/01/1992

Sample ID 116B102.0 116B104.0 116B106.5 116B108.0 116B109.5 116B112.0

05/01/1992

5.00 - 5.50

UST190-B-11

116B115.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.88 U NA NABENZO(G,H,I)PERYLENE 0.88 U
NA NA NA 0.88 U NA NABENZO(K)FLUORANTHENE 0.88 U
NA NA NA 4.4 U NA NABENZOIC ACID 4.4 U
NA NA NA 0.88 U NA NABENZYL ALCOHOL 0.88 U
NA NA NA 0.88 U NA NABIS(2-CHLOROETHOXY)METHANE 0.88 U
NA NA NA 0.88 U NA NABIS(2-CHLOROETHYL)ETHER 0.88 U
NA NA NA 0.88 U NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.88 U
NA NA NA 0.88 U NA NABUTYLBENZYLPHTHALATE 0.88 U
NA NA NA 0.88 U NA NACHRYSENE 0.88 U
NA NA NA 0.88 U NA NADI-N-BUTYLPHTHALATE 0.88 U
NA NA NA 0.88 U NA NADI-N-OCTYLPHTHALATE 0.88 U
NA NA NA 0.88 U NA NADIBENZ(A,H)ANTHRACENE 0.88 U
NA NA NA 0.88 U NA NADIBENZOFURAN 0.88 U
NA NA NA 0.88 U NA NADIETHYLPHTHALATE 0.88 U
NA NA NA 0.88 U NA NADIMETHYLPHTHALATE 0.88 U
NA NA NA 0.88 U NA NAFLUORANTHENE 0.88 U
NA NA NA 0.88 U NA NAFLUORENE 0.88 U
NA NA NA 0.88 U NA NAHEXACHLOROBENZENE 0.88 U
NA NA NA 0.88 U NA NAHEXACHLOROBUTADIENE 0.88 U
NA NA NA 0.88 U NA NAHEXACHLOROCYCLOPENTADIENE 0.88 U
NA NA NA 0.88 U NA NAHEXACHLOROETHANE 0.88 U
NA NA NA 0.88 U NA NAINDENO(1,2,3-CD)PYRENE 0.88 U
NA NA NA 0.88 U NA NAISOPHORONE 0.88 U
NA NA NA 0.88 U NA NAN-NITROSO-DI-N-PROPYLAMINE 0.88 U
NA NA NA 0.88 U NA NAN-NITROSODIPHENYLAMINE (1) 0.88 U
NA NA NA 0.88 U NA NANAPHTHALENE 0.88 U
NA NA NA 0.88 U NA NANITROBENZENE 0.88 U
NA NA NA 4.4 U NA NAPENTACHLOROPHENOL 4.4 U
NA NA NA 0.88 U NA NAPHENANTHRENE 0.88 U
NA NA NA 0.88 U NA NAPHENOL 0.88 U
NA NA NA 0.88 U NA NAPYRENE 0.88 U
NA NA NA 0 U NA NATOTAL HMW PAHS 0 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

2.00 - 2.50

UST190-B-10

4.00 - 4.50

UST190-B-10

05/01/1992

6.50 - 7.00

UST190-B-10

05/01/1992

8.00 - 8.50

UST190-B-10

05/01/1992

9.50 - 10.00

UST190-B-10

05/01/1992

2.00 - 2.50

UST190-B-11

05/01/1992

Sample ID 116B102.0 116B104.0 116B106.5 116B108.0 116B109.5 116B112.0

05/01/1992

5.00 - 5.50

UST190-B-11

116B115.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0 U NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

22 5.7 720 2,300 330 16DIESEL RANGE ORGANICS 17
Gasoline Range (purgeables)

NA NA NA 6.7 NA NAGASOLINE RANGE ORGANICS 0.5 U

Percent Moisture (%MST)
14 24 27 24 20 36PERCENT MOISTURE 24
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-11

5.00 - 5.50

UST190-B-12

05/04/1992

6.50 - 7.00

UST190-B-12

05/04/1992

8.00 - 8.50

UST190-B-12

05/04/1992

5.00 - 5.50

UST190-B-13

05/04/1992

6.50 - 7.00

UST190-B-13

05/04/1992

Sample ID 116B116.5 116B125.0 116B126.5 116B128.0 116B135.0 116B136.5

05/04/1992

8.00 - 8.50

UST190-B-13

116B138.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 28,500 NA NA 31,800 NAALUMINUM NA
NA 17 UJ NA NA 17 UJ NAANTIMONY NA
NA 10.3 J NA NA 5.8 UR NAARSENIC NA
NA 62.6 NA NA 96.4 NABARIUM NA
NA 0.71 NA NA 0.71 NABERYLLIUM NA
NA 1.5 U NA NA 1.5 U NACADMIUM NA
NA 4,030 NA NA 3,510 NACALCIUM NA
NA 83.1 NA NA 85.9 NACHROMIUM NA
NA 15.1 NA NA 21.8 NACOBALT NA
NA 46.1 NA NA 46.9 NACOPPER NA
NA 36,100 NA NA 37,700 NAIRON NA
NA 15 J NA NA 180 J NALEAD NA
NA 8,720 NA NA 8,130 NAMAGNESIUM NA
NA 431 NA NA 270 NAMANGANESE NA
NA 0.35 NA NA 0.27 NAMERCURY NA
NA 4 U NA NA 3.9 U NAMOLYBDENUM NA
NA 70.4 NA NA 78.1 NANICKEL NA
NA 2,410 NA NA 2,370 NAPOTASSIUM NA
NA 1.2 UJ NA NA 1.2 UJ NASELENIUM NA
NA 2.8 U NA NA 2.8 U NASILVER NA
NA 1,410 NA NA 2,160 NASODIUM NA
NA 1.5 U NA NA 1.5 U NATHALLIUM NA
NA 87.8 NA NA 93.2 NAVANADIUM NA
NA 83.9 NA NA 79.8 NAZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.007 U NA NA 0.007 U NA1,1,1-TRICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1,2-TRICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1-DICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1-DICHLOROETHENE NA
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROETHANE NA
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-11

5.00 - 5.50

UST190-B-12

05/04/1992

6.50 - 7.00

UST190-B-12

05/04/1992

8.00 - 8.50

UST190-B-12

05/04/1992

5.00 - 5.50

UST190-B-13

05/04/1992

6.50 - 7.00

UST190-B-13

05/04/1992

Sample ID 116B116.5 116B125.0 116B126.5 116B128.0 116B135.0 116B136.5

05/04/1992

8.00 - 8.50

UST190-B-13

116B138.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROPROPANE NA
NA 0.015 U NA NA 0.055 U NA2-BUTANONE NA
NA 0.015 U NA NA 0.015 U NA2-HEXANONE NA
NA 0.015 U NA NA 0.015 U NA4-METHYL-2-PENTANONE NA
NA 0.03 U NA NA 0.17 NAACETONE NA
NA 0.007 U NA NA 0.007 U NABENZENE NA
NA 0.007 U NA NA 0.007 U NABROMODICHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NABROMOFORM NA
NA 0.015 U NA NA 0.015 U NABROMOMETHANE NA
NA 0.007 U NA NA 0.007 U NACARBON DISULFIDE NA
NA 0.007 U NA NA 0.007 U NACARBON TETRACHLORIDE NA
NA 0.007 U NA NA 0.007 U NACHLOROBENZENE NA
NA 0.015 U NA NA 0.015 U NACHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NACHLOROFORM NA
NA 0.015 U NA NA 0.015 U NACHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NACIS-1,3-DICHLOROPROPENE NA
NA 0.007 U NA NA 0.007 U NADIBROMOCHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NAETHYLBENZENE NA
NA 0.007 U NA NA 0.01 U NAMETHYLENE CHLORIDE NA
NA 0.007 U NA NA 0.007 U NASTYRENE NA
NA 0.007 U NA NA 0.007 U NATETRACHLOROETHENE NA
NA 0.01 U NA NA 0.089 NATOLUENE NA
NA 0.007 U NA NA 0.007 U NATRANS-1,3-DICHLOROPROPENE NA
NA 0.007 U NA NA 0.007 U NATRICHLOROETHENE NA
NA 0.015 U NA NA 0.015 U NAVINYL ACETATE NA
NA 0.015 U NA NA 0.015 U NAVINYL CHLORIDE NA
NA 0.007 U NA NA 0.007 U NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA 0.99 U NA NA 0.97 U NA1,2,4-TRICHLOROBENZENE NA
NA 0.99 U NA NA 0.97 U NA1,2-DICHLOROBENZENE NA
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-11

5.00 - 5.50

UST190-B-12

05/04/1992

6.50 - 7.00

UST190-B-12

05/04/1992

8.00 - 8.50

UST190-B-12

05/04/1992

5.00 - 5.50

UST190-B-13

05/04/1992

6.50 - 7.00

UST190-B-13

05/04/1992

Sample ID 116B116.5 116B125.0 116B126.5 116B128.0 116B135.0 116B136.5

05/04/1992

8.00 - 8.50

UST190-B-13

116B138.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.99 U NA NA 0.97 U NA1,3-DICHLOROBENZENE NA
NA 0.99 U NA NA 0.97 U NA1,4-DICHLOROBENZENE NA
NA 0.99 U NA NA 0.97 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 4.9 U NA NA 4.8 U NA2,4,5-TRICHLOROPHENOL NA
NA 0.99 U NA NA 0.97 U NA2,4,6-TRICHLOROPHENOL NA
NA 0.99 U NA NA 0.97 U NA2,4-DICHLOROPHENOL NA
NA 0.99 U NA NA 0.97 U NA2,4-DIMETHYLPHENOL NA
NA 4.9 U NA NA 4.8 U NA2,4-DINITROPHENOL NA
NA 0.99 U NA NA 0.97 U NA2,4-DINITROTOLUENE NA
NA 0.99 U NA NA 0.97 U NA2,6-DINITROTOLUENE NA
NA 0.99 U NA NA 0.97 U NA2-CHLORONAPHTHALENE NA
NA 0.99 U NA NA 0.97 U NA2-CHLOROPHENOL NA
NA 0.99 U NA NA 0.97 U NA2-METHYLNAPHTHALENE NA
NA 0.99 U NA NA 0.97 U NA2-METHYLPHENOL NA
NA 4.9 U NA NA 4.8 U NA2-NITROANILINE NA
NA 4.9 U NA NA 4.8 U NA2-NITROPHENOL NA
NA 4.9 U NA NA 4.8 U NA3,3'-DICHLOROBENZIDINE NA
NA 4.9 U NA NA 4.8 U NA3-NITROANILINE NA
NA 4.9 U NA NA 4.8 U NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.99 U NA NA 0.97 U NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.99 U NA NA 0.97 U NA4-CHLORO-3-METHYLPHENOL NA
NA 0.99 U NA NA 0.97 U NA4-CHLOROANILINE NA
NA 0.99 U NA NA 0.97 U NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.99 U NA NA 0.97 U NA4-METHYLPHENOL NA
NA 4.9 U NA NA 4.8 U NA4-NITROANILINE NA
NA 4.9 U NA NA 4.8 U NA4-NITROPHENOL NA
NA 0.99 U NA NA 0.97 U NAACENAPHTHENE NA
NA 0.99 U NA NA 0.97 U NAACENAPHTHYLENE NA
NA 0.99 U NA NA 0.97 U NAANTHRACENE NA
NA 0.99 U NA NA 0.97 U NABENZO(A)ANTHRACENE NA
NA 0.99 U NA NA 0.97 U NABENZO(A)PYRENE NA
NA 0.99 U NA NA 0.97 U NABENZO(B)FLUORANTHENE NA
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-11

5.00 - 5.50

UST190-B-12

05/04/1992

6.50 - 7.00

UST190-B-12

05/04/1992

8.00 - 8.50

UST190-B-12

05/04/1992

5.00 - 5.50

UST190-B-13

05/04/1992

6.50 - 7.00

UST190-B-13

05/04/1992

Sample ID 116B116.5 116B125.0 116B126.5 116B128.0 116B135.0 116B136.5

05/04/1992

8.00 - 8.50

UST190-B-13

116B138.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.99 U NA NA 0.97 U NABENZO(G,H,I)PERYLENE NA
NA 0.99 U NA NA 0.97 U NABENZO(K)FLUORANTHENE NA
NA 4.9 U NA NA 4.8 U NABENZOIC ACID NA
NA 0.99 U NA NA 0.97 U NABENZYL ALCOHOL NA
NA 0.99 U NA NA 0.97 U NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.99 U NA NA 0.97 U NABIS(2-CHLOROETHYL)ETHER NA
NA 0.99 U NA NA 0.97 U NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.99 U NA NA 0.97 U NABUTYLBENZYLPHTHALATE NA
NA 0.99 U NA NA 0.97 U NACHRYSENE NA
NA 0.99 U NA NA 0.97 U NADI-N-BUTYLPHTHALATE NA
NA 0.99 U NA NA 0.97 U NADI-N-OCTYLPHTHALATE NA
NA 0.99 U NA NA 0.97 U NADIBENZ(A,H)ANTHRACENE NA
NA 0.99 U NA NA 0.97 U NADIBENZOFURAN NA
NA 0.99 U NA NA 0.97 U NADIETHYLPHTHALATE NA
NA 0.99 U NA NA 0.97 U NADIMETHYLPHTHALATE NA
NA 0.99 U NA NA 0.97 U NAFLUORANTHENE NA
NA 0.99 U NA NA 0.97 U NAFLUORENE NA
NA 0.99 U NA NA 0.97 U NAHEXACHLOROBENZENE NA
NA 0.99 U NA NA 0.97 U NAHEXACHLOROBUTADIENE NA
NA 0.99 U NA NA 0.97 U NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.99 U NA NA 0.97 U NAHEXACHLOROETHANE NA
NA 0.99 U NA NA 0.97 U NAINDENO(1,2,3-CD)PYRENE NA
NA 0.99 U NA NA 0.97 U NAISOPHORONE NA
NA 0.99 U NA NA 0.97 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.99 U NA NA 0.97 U NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.99 U NA NA 0.97 U NANAPHTHALENE NA
NA 0.99 U NA NA 0.97 U NANITROBENZENE NA
NA 4.9 U NA NA 4.8 U NAPENTACHLOROPHENOL NA
NA 0.99 U NA NA 0.97 U NAPHENANTHRENE NA
NA 0.99 U NA NA 0.97 U NAPHENOL NA
NA 0.99 U NA NA 0.97 U NAPYRENE NA
NA 0 U NA NA 0 U NATOTAL HMW PAHS NA
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-11

5.00 - 5.50

UST190-B-12

05/04/1992

6.50 - 7.00

UST190-B-12

05/04/1992

8.00 - 8.50

UST190-B-12

05/04/1992

5.00 - 5.50

UST190-B-13

05/04/1992

6.50 - 7.00

UST190-B-13

05/04/1992

Sample ID 116B116.5 116B125.0 116B126.5 116B128.0 116B135.0 116B136.5

05/04/1992

8.00 - 8.50

UST190-B-13

116B138.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0 U NA NA 0 U NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

65 4 2.6 3.5 9.7 11DIESEL RANGE ORGANICS 69
Gasoline Range (purgeables)

NA 0.6 U NA NA 3.8 NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
18 32 34 42 31 29PERCENT MOISTURE 29
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-14

6.50 - 7.00

UST190-B-14

05/04/1992

8.00 - 8.50

UST190-B-14

05/04/1992

5.00 - 5.50

UST190-B-15

05/04/1992

6.50 - 7.00

UST190-B-15

05/04/1992

8.00 - 8.50

UST190-B-15

05/04/1992

Sample ID 116B145.0 116B146.5 116B148.0 116B155.0 116B156.5 116B158.0

05/04/1992

5.00 - 5.50

UST190-B-16

116B165.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
6,250 NA NA 35,400 NA NAALUMINUM 11,000

13.1 UJ NA NA 17 UJ NA NAANTIMONY 15.1 UJ
2.4 J NA NA 5.8 UR NA NAARSENIC 1.4 J
60.4 NA NA 80 NA NABARIUM 113

0.44 U NA NA 0.68 NA NABERYLLIUM 0.76
1.1 U NA NA 1.4 U NA NACADMIUM 1.3 U
1,050 NA NA 3,740 NA NACALCIUM 2,080
13.4 NA NA 96.3 NA NACHROMIUM 22.6
6.9 NA NA 20.3 NA NACOBALT 11.4
16.8 NA NA 70.3 NA NACOPPER 29.4

15,500 NA NA 42,700 NA NAIRON 25,900
3.1 J NA NA 69.3 J NA NALEAD 7.9 J
2,960 NA NA 9,960 NA NAMAGNESIUM 4,580
149 NA NA 376 NA NAMANGANESE 272

0.11 U NA NA 0.8 NA NAMERCURY 0.12 U
3 U NA NA 3.9 U NA NAMOLYBDENUM 3.5 U
9.2 NA NA 80.4 NA NANICKEL 17.5

1,190 NA NA 2,750 NA NAPOTASSIUM 2,210
0.89 UJ NA NA 1.2 UJ NA NASELENIUM 1 UJ
2.2 U NA NA 2.9 U NA NASILVER 2.5 U
582 NA NA 2,560 NA NASODIUM 944

1.1 U NA NA 1.4 UJ NA NATHALLIUM 1.3 UJ
34.7 NA NA 99 NA NAVANADIUM 41.5
45.1 NA NA 277 NA NAZINC 67.2

Volatile Organic Compounds (mg/kg)
0.006 U NA NA 0.007 U NA NA1,1,1-TRICHLOROETHANE 0.006 U
0.006 U NA NA 0.007 U NA NA1,1,2,2-TETRACHLOROETHANE 0.006 U
0.006 U NA NA 0.007 U NA NA1,1,2-TRICHLOROETHANE 0.006 U
0.006 U NA NA 0.007 U NA NA1,1-DICHLOROETHANE 0.006 U
0.006 U NA NA 0.007 U NA NA1,1-DICHLOROETHENE 0.006 U
0.006 U NA NA 0.007 U NA NA1,2-DICHLOROETHANE 0.006 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-14

6.50 - 7.00

UST190-B-14

05/04/1992

8.00 - 8.50

UST190-B-14

05/04/1992

5.00 - 5.50

UST190-B-15

05/04/1992

6.50 - 7.00

UST190-B-15

05/04/1992

8.00 - 8.50

UST190-B-15

05/04/1992

Sample ID 116B145.0 116B146.5 116B148.0 116B155.0 116B156.5 116B158.0

05/04/1992

5.00 - 5.50

UST190-B-16

116B165.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.006 U NA NA 0.007 U NA NA1,2-DICHLOROETHENE (TOTAL) 0.006 U
0.006 U NA NA 0.007 U NA NA1,2-DICHLOROPROPANE 0.006 U
0.011 U NA NA 0.014 U NA NA2-BUTANONE 0.013 U
0.011 U NA NA 0.014 U NA NA2-HEXANONE 0.013 U
0.011 U NA NA 0.014 U NA NA4-METHYL-2-PENTANONE 0.013 U
0.043 U NA NA 0.17 NA NAACETONE 0.014 U
0.006 U NA NA 0.007 U NA NABENZENE 0.006 U
0.006 U NA NA 0.007 U NA NABROMODICHLOROMETHANE 0.006 U
0.006 U NA NA 0.007 U NA NABROMOFORM 0.006 U
0.011 U NA NA 0.014 U NA NABROMOMETHANE 0.013 U
0.006 U NA NA 0.007 U NA NACARBON DISULFIDE 0.006 U
0.006 U NA NA 0.007 U NA NACARBON TETRACHLORIDE 0.006 U
0.006 U NA NA 0.007 U NA NACHLOROBENZENE 0.006 U
0.011 U NA NA 0.014 U NA NACHLOROETHANE 0.013 U
0.006 U NA NA 0.007 U NA NACHLOROFORM 0.006 U
0.011 U NA NA 0.014 U NA NACHLOROMETHANE 0.013 U
0.006 U NA NA 0.007 U NA NACIS-1,3-DICHLOROPROPENE 0.006 U
0.006 U NA NA 0.007 U NA NADIBROMOCHLOROMETHANE 0.006 U
0.006 U NA NA 0.007 U NA NAETHYLBENZENE 0.006 U
0.006 U NA NA 0.007 U NA NAMETHYLENE CHLORIDE 0.006 U
0.006 U NA NA 0.007 U NA NASTYRENE 0.006 U
0.006 U NA NA 0.007 U NA NATETRACHLOROETHENE 0.006 U
0.039 NA NA 0.009 U NA NATOLUENE 0.021 U

0.006 U NA NA 0.007 U NA NATRANS-1,3-DICHLOROPROPENE 0.006 U
0.006 U NA NA 0.007 U NA NATRICHLOROETHENE 0.006 U
0.011 U NA NA 0.014 U NA NAVINYL ACETATE 0.013 U
0.011 U NA NA 0.014 U NA NAVINYL CHLORIDE 0.013 U
0.006 U NA NA 0.007 U NA NAXYLENE (TOTAL) 0.006 U

Semivolatile Organic Compounds (mg/kg)
0.74 U NA NA 0.96 U NA NA1,2,4-TRICHLOROBENZENE 0.84 U
0.74 U NA NA 0.96 U NA NA1,2-DICHLOROBENZENE 0.84 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-14

6.50 - 7.00

UST190-B-14

05/04/1992

8.00 - 8.50

UST190-B-14

05/04/1992

5.00 - 5.50

UST190-B-15

05/04/1992

6.50 - 7.00

UST190-B-15

05/04/1992

8.00 - 8.50

UST190-B-15

05/04/1992

Sample ID 116B145.0 116B146.5 116B148.0 116B155.0 116B156.5 116B158.0

05/04/1992

5.00 - 5.50

UST190-B-16

116B165.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.74 U NA NA 0.96 U NA NA1,3-DICHLOROBENZENE 0.84 U
0.74 U NA NA 0.96 U NA NA1,4-DICHLOROBENZENE 0.84 U
0.74 U NA NA 0.96 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.84 U
3.7 U NA NA 4.8 U NA NA2,4,5-TRICHLOROPHENOL 4.2 U
0.74 U NA NA 0.96 U NA NA2,4,6-TRICHLOROPHENOL 0.84 U
0.74 U NA NA 0.96 U NA NA2,4-DICHLOROPHENOL 0.84 U
0.74 U NA NA 0.96 U NA NA2,4-DIMETHYLPHENOL 0.84 U
3.7 U NA NA 4.8 U NA NA2,4-DINITROPHENOL 4.2 U
0.74 U NA NA 0.96 U NA NA2,4-DINITROTOLUENE 0.84 U
0.74 U NA NA 0.96 U NA NA2,6-DINITROTOLUENE 0.84 U
0.74 U NA NA 0.96 U NA NA2-CHLORONAPHTHALENE 0.84 U
0.74 U NA NA 0.96 U NA NA2-CHLOROPHENOL 0.84 U
0.74 U NA NA 0.96 U NA NA2-METHYLNAPHTHALENE 0.84 U
0.74 U NA NA 0.96 U NA NA2-METHYLPHENOL 0.84 U
3.7 U NA NA 4.8 U NA NA2-NITROANILINE 4.2 U
3.7 U NA NA 4.8 U NA NA2-NITROPHENOL 4.2 U
3.7 U NA NA 4.8 U NA NA3,3'-DICHLOROBENZIDINE 4.2 U
3.7 U NA NA 4.8 U NA NA3-NITROANILINE 4.2 U
3.7 U NA NA 4.8 U NA NA4,6-DINITRO-2-METHYLPHENOL 4.2 U
0.74 U NA NA 0.96 U NA NA4-BROMOPHENYL-PHENYLETHER 0.84 U
0.74 U NA NA 0.96 U NA NA4-CHLORO-3-METHYLPHENOL 0.84 U
0.74 U NA NA 0.96 U NA NA4-CHLOROANILINE 0.84 U
0.74 U NA NA 0.96 U NA NA4-CHLOROPHENYL-PHENYLETHER 0.84 U
0.74 U NA NA 0.96 U NA NA4-METHYLPHENOL 0.84 U
3.7 U NA NA 4.8 U NA NA4-NITROANILINE 4.2 U
3.7 U NA NA 4.8 U NA NA4-NITROPHENOL 4.2 U
0.74 U NA NA 0.96 U NA NAACENAPHTHENE 0.84 U
0.74 U NA NA 0.96 U NA NAACENAPHTHYLENE 0.84 U
0.74 U NA NA 0.96 U NA NAANTHRACENE 0.84 U
0.74 U NA NA 0.96 U NA NABENZO(A)ANTHRACENE 0.84 U
0.74 U NA NA 0.96 U NA NABENZO(A)PYRENE 0.84 U
0.74 U NA NA 0.96 U NA NABENZO(B)FLUORANTHENE 0.84 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-14

6.50 - 7.00

UST190-B-14

05/04/1992

8.00 - 8.50

UST190-B-14

05/04/1992

5.00 - 5.50

UST190-B-15

05/04/1992

6.50 - 7.00

UST190-B-15

05/04/1992

8.00 - 8.50

UST190-B-15

05/04/1992

Sample ID 116B145.0 116B146.5 116B148.0 116B155.0 116B156.5 116B158.0

05/04/1992

5.00 - 5.50

UST190-B-16

116B165.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.74 U NA NA 0.96 U NA NABENZO(G,H,I)PERYLENE 0.84 U
0.74 U NA NA 0.96 U NA NABENZO(K)FLUORANTHENE 0.84 U
3.7 U NA NA 4.8 U NA NABENZOIC ACID 4.2 U
0.74 U NA NA 0.96 U NA NABENZYL ALCOHOL 0.84 U
0.74 U NA NA 0.96 U NA NABIS(2-CHLOROETHOXY)METHANE 0.84 U
0.74 U NA NA 0.96 U NA NABIS(2-CHLOROETHYL)ETHER 0.84 U
0.74 U NA NA 0.96 U NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NABUTYLBENZYLPHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NACHRYSENE 0.84 U
0.74 U NA NA 0.96 U NA NADI-N-BUTYLPHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NADI-N-OCTYLPHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NADIBENZ(A,H)ANTHRACENE 0.84 U
0.74 U NA NA 0.96 U NA NADIBENZOFURAN 0.84 U
0.74 U NA NA 0.96 U NA NADIETHYLPHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NADIMETHYLPHTHALATE 0.84 U
0.74 U NA NA 0.96 U NA NAFLUORANTHENE 0.84 U
0.74 U NA NA 0.96 U NA NAFLUORENE 0.84 U
0.74 U NA NA 0.96 U NA NAHEXACHLOROBENZENE 0.84 U
0.74 U NA NA 0.96 U NA NAHEXACHLOROBUTADIENE 0.84 U
0.74 U NA NA 0.96 U NA NAHEXACHLOROCYCLOPENTADIENE 0.84 U
0.74 U NA NA 0.96 U NA NAHEXACHLOROETHANE 0.84 U
0.74 U NA NA 0.96 U NA NAINDENO(1,2,3-CD)PYRENE 0.84 U
0.74 U NA NA 0.96 U NA NAISOPHORONE 0.84 U
0.74 U NA NA 0.96 U NA NAN-NITROSO-DI-N-PROPYLAMINE 0.84 U
0.74 U NA NA 0.96 U NA NAN-NITROSODIPHENYLAMINE (1) 0.84 U
0.74 U NA NA 0.96 U NA NANAPHTHALENE 0.84 U
0.74 U NA NA 0.96 U NA NANITROBENZENE 0.84 U
3.7 U NA NA 4.8 U NA NAPENTACHLOROPHENOL 4.2 U
0.74 U NA NA 0.96 U NA NAPHENANTHRENE 0.84 U
0.74 U NA NA 0.96 U NA NAPHENOL 0.84 U
0.74 U NA NA 0.96 U NA NAPYRENE 0.84 U

0 U NA NA 0 U NA NATOTAL HMW PAHS 0 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-14

6.50 - 7.00

UST190-B-14

05/04/1992

8.00 - 8.50

UST190-B-14

05/04/1992

5.00 - 5.50

UST190-B-15

05/04/1992

6.50 - 7.00

UST190-B-15

05/04/1992

8.00 - 8.50

UST190-B-15

05/04/1992

Sample ID 116B145.0 116B146.5 116B148.0 116B155.0 116B156.5 116B158.0

05/04/1992

5.00 - 5.50

UST190-B-16

116B165.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U NA NA 0 U NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1.6 17 43 3 3.2 7.7DIESEL RANGE ORGANICS 1.9
Gasoline Range (purgeables)

0.2 U NA NA 0.4 U NA NAGASOLINE RANGE ORGANICS 0.3 U

Percent Moisture (%MST)
10 14 23 31 32 35PERCENT MOISTURE 21
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-16

8.00 - 8.50

UST190-B-16

05/04/1992

3.50 - 4.00

UST190-B-17

05/04/1992

5.00 - 5.50

UST190-B-17

05/04/1992

6.50 - 7.00

UST190-B-17

05/04/1992

8.00 - 8.50

UST190-B-17

05/04/1992

Sample ID 116B166.5 116B168.0 116B173.5 116B175.0 116B176.5 116B178.0

05/05/1992

3.50 - 4.00

UST190-B-18

116B183.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 11,900 NA NA NAALUMINUM 10,800
NA NA 14.7 UJ NA NA NAANTIMONY 14 UJ
NA NA 8 J NA NA NAARSENIC 2 J
NA NA 225 NA NA NABARIUM 150
NA NA 0.68 NA NA NABERYLLIUM 0.69
NA NA 1.2 U NA NA NACADMIUM 1.2 U
NA NA 3,330 NA NA NACALCIUM 1,800
NA NA 26 NA NA NACHROMIUM 20.4
NA NA 11 NA NA NACOBALT 9.2
NA NA 33.6 NA NA NACOPPER 22.9
NA NA 40,200 NA NA NAIRON 21,900
NA NA 10.3 J NA NA NALEAD 8.5 J
NA NA 4,580 NA NA NAMAGNESIUM 4,340
NA NA 279 NA NA NAMANGANESE 225
NA NA 0.12 U NA NA NAMERCURY 0.11 U
NA NA 3.4 U NA NA NAMOLYBDENUM 3.2 U
NA NA 27.7 NA NA NANICKEL 19.7
NA NA 2,080 NA NA NAPOTASSIUM 1,850
NA NA 0.98 UJ NA NA NASELENIUM 0.95 UJ
NA NA 2.4 U NA NA NASILVER 2.3 U
NA NA 586 NA NA NASODIUM 825
NA NA 1.2 U NA NA NATHALLIUM 1.2 U
NA NA 54.1 NA NA NAVANADIUM 37.7
NA NA 76.9 NA NA NAZINC 64.9

Volatile Organic Compounds (mg/kg)
NA NA NA 0.006 U NA NA1,1,1-TRICHLOROETHANE 0.006 U
NA NA NA 0.006 U NA NA1,1,2,2-TETRACHLOROETHANE 0.006 U
NA NA NA 0.006 U NA NA1,1,2-TRICHLOROETHANE 0.006 U
NA NA NA 0.006 U NA NA1,1-DICHLOROETHANE 0.006 U
NA NA NA 0.006 U NA NA1,1-DICHLOROETHENE 0.006 U
NA NA NA 0.006 U NA NA1,2-DICHLOROETHANE 0.006 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-16

8.00 - 8.50

UST190-B-16

05/04/1992

3.50 - 4.00

UST190-B-17

05/04/1992

5.00 - 5.50

UST190-B-17

05/04/1992

6.50 - 7.00

UST190-B-17

05/04/1992

8.00 - 8.50

UST190-B-17

05/04/1992

Sample ID 116B166.5 116B168.0 116B173.5 116B175.0 116B176.5 116B178.0

05/05/1992

3.50 - 4.00

UST190-B-18

116B183.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.006 U NA NA1,2-DICHLOROETHENE (TOTAL) 0.006 U
NA NA NA 0.006 U NA NA1,2-DICHLOROPROPANE 0.006 U
NA NA NA 0.012 U NA NA2-BUTANONE 0.012 U
NA NA NA 0.012 U NA NA2-HEXANONE 0.012 U
NA NA NA 0.012 U NA NA4-METHYL-2-PENTANONE 0.012 U
NA NA NA 0.012 U NA NAACETONE 0.057 U
NA NA NA 0.006 U NA NABENZENE 0.006 U
NA NA NA 0.006 U NA NABROMODICHLOROMETHANE 0.006 U
NA NA NA 0.006 U NA NABROMOFORM 0.006 U
NA NA NA 0.012 U NA NABROMOMETHANE 0.012 U
NA NA NA 0.006 U NA NACARBON DISULFIDE 0.006 U
NA NA NA 0.006 U NA NACARBON TETRACHLORIDE 0.006 U
NA NA NA 0.006 U NA NACHLOROBENZENE 0.006 U
NA NA NA 0.012 U NA NACHLOROETHANE 0.012 U
NA NA NA 0.006 U NA NACHLOROFORM 0.006 U
NA NA NA 0.012 U NA NACHLOROMETHANE 0.012 U
NA NA NA 0.006 U NA NACIS-1,3-DICHLOROPROPENE 0.006 U
NA NA NA 0.006 U NA NADIBROMOCHLOROMETHANE 0.006 U
NA NA NA 0.006 U NA NAETHYLBENZENE 0.006 U
NA NA NA 0.006 U NA NAMETHYLENE CHLORIDE 0.006 U
NA NA NA 0.006 U NA NASTYRENE 0.006 U
NA NA NA 0.006 U NA NATETRACHLOROETHENE 0.006 U
NA NA NA 0.13 NA NATOLUENE 0.012 U
NA NA NA 0.006 U NA NATRANS-1,3-DICHLOROPROPENE 0.006 U
NA NA NA 0.006 U NA NATRICHLOROETHENE 0.006 U
NA NA NA 0.012 U NA NAVINYL ACETATE 0.012 U
NA NA NA 0.012 U NA NAVINYL CHLORIDE 0.012 U
NA NA NA 0.006 U NA NAXYLENE (TOTAL) 0.006 U

Semivolatile Organic Compounds (mg/kg)
NA NA 0.82 U NA NA NA1,2,4-TRICHLOROBENZENE 0.8 U
NA NA 0.82 U NA NA NA1,2-DICHLOROBENZENE 0.8 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-16

8.00 - 8.50

UST190-B-16

05/04/1992

3.50 - 4.00

UST190-B-17

05/04/1992

5.00 - 5.50

UST190-B-17

05/04/1992

6.50 - 7.00

UST190-B-17

05/04/1992

8.00 - 8.50

UST190-B-17

05/04/1992

Sample ID 116B166.5 116B168.0 116B173.5 116B175.0 116B176.5 116B178.0

05/05/1992

3.50 - 4.00

UST190-B-18

116B183.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.82 U NA NA NA1,3-DICHLOROBENZENE 0.8 U
NA NA 0.82 U NA NA NA1,4-DICHLOROBENZENE 0.8 U
NA NA 0.82 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.8 U
NA NA 4.1 U NA NA NA2,4,5-TRICHLOROPHENOL 4 U
NA NA 0.82 U NA NA NA2,4,6-TRICHLOROPHENOL 0.8 U
NA NA 0.82 U NA NA NA2,4-DICHLOROPHENOL 0.8 U
NA NA 0.82 U NA NA NA2,4-DIMETHYLPHENOL 0.8 U
NA NA 4.1 U NA NA NA2,4-DINITROPHENOL 4 U
NA NA 0.82 U NA NA NA2,4-DINITROTOLUENE 0.8 U
NA NA 0.82 U NA NA NA2,6-DINITROTOLUENE 0.8 U
NA NA 0.82 U NA NA NA2-CHLORONAPHTHALENE 0.8 U
NA NA 0.82 U NA NA NA2-CHLOROPHENOL 0.8 U
NA NA 0.82 U NA NA NA2-METHYLNAPHTHALENE 0.8 U
NA NA 0.82 U NA NA NA2-METHYLPHENOL 0.8 U
NA NA 4.1 U NA NA NA2-NITROANILINE 4 U
NA NA 4.1 U NA NA NA2-NITROPHENOL 4 U
NA NA 4.1 U NA NA NA3,3'-DICHLOROBENZIDINE 4 U
NA NA 4.1 U NA NA NA3-NITROANILINE 4 U
NA NA 4.1 U NA NA NA4,6-DINITRO-2-METHYLPHENOL 4 U
NA NA 0.82 U NA NA NA4-BROMOPHENYL-PHENYLETHER 0.8 U
NA NA 0.82 U NA NA NA4-CHLORO-3-METHYLPHENOL 0.8 U
NA NA 0.82 U NA NA NA4-CHLOROANILINE 0.8 U
NA NA 0.82 U NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.8 U
NA NA 0.82 U NA NA NA4-METHYLPHENOL 0.8 U
NA NA 4.1 U NA NA NA4-NITROANILINE 4 U
NA NA 4.1 U NA NA NA4-NITROPHENOL 4 U
NA NA 0.82 U NA NA NAACENAPHTHENE 0.8 U
NA NA 0.82 U NA NA NAACENAPHTHYLENE 0.8 U
NA NA 0.82 U NA NA NAANTHRACENE 0.8 U
NA NA 0.82 U NA NA NABENZO(A)ANTHRACENE 0.8 U
NA NA 0.82 U NA NA NABENZO(A)PYRENE 0.8 U
NA NA 0.82 U NA NA NABENZO(B)FLUORANTHENE 0.8 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-16

8.00 - 8.50

UST190-B-16

05/04/1992

3.50 - 4.00

UST190-B-17

05/04/1992

5.00 - 5.50

UST190-B-17

05/04/1992

6.50 - 7.00

UST190-B-17

05/04/1992

8.00 - 8.50

UST190-B-17

05/04/1992

Sample ID 116B166.5 116B168.0 116B173.5 116B175.0 116B176.5 116B178.0

05/05/1992

3.50 - 4.00

UST190-B-18

116B183.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.82 U NA NA NABENZO(G,H,I)PERYLENE 0.8 U
NA NA 0.82 U NA NA NABENZO(K)FLUORANTHENE 0.8 U
NA NA 4.1 U NA NA NABENZOIC ACID 4 U
NA NA 0.82 U NA NA NABENZYL ALCOHOL 0.8 U
NA NA 0.82 U NA NA NABIS(2-CHLOROETHOXY)METHANE 0.8 U
NA NA 0.82 U NA NA NABIS(2-CHLOROETHYL)ETHER 0.8 U
NA NA 0.82 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.8 U
NA NA 0.82 U NA NA NABUTYLBENZYLPHTHALATE 0.8 U
NA NA 0.82 U NA NA NACHRYSENE 0.8 U
NA NA 0.82 U NA NA NADI-N-BUTYLPHTHALATE 0.8 U
NA NA 0.82 U NA NA NADI-N-OCTYLPHTHALATE 0.8 U
NA NA 0.82 U NA NA NADIBENZ(A,H)ANTHRACENE 0.8 U
NA NA 0.82 U NA NA NADIBENZOFURAN 0.8 U
NA NA 0.82 U NA NA NADIETHYLPHTHALATE 0.8 U
NA NA 0.82 U NA NA NADIMETHYLPHTHALATE 0.8 U
NA NA 0.82 U NA NA NAFLUORANTHENE 0.8 U
NA NA 0.82 U NA NA NAFLUORENE 0.8 U
NA NA 0.82 U NA NA NAHEXACHLOROBENZENE 0.8 U
NA NA 0.82 U NA NA NAHEXACHLOROBUTADIENE 0.8 U
NA NA 0.82 U NA NA NAHEXACHLOROCYCLOPENTADIENE 0.8 U
NA NA 0.82 U NA NA NAHEXACHLOROETHANE 0.8 U
NA NA 0.82 U NA NA NAINDENO(1,2,3-CD)PYRENE 0.8 U
NA NA 0.82 U NA NA NAISOPHORONE 0.8 U
NA NA 0.82 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.8 U
NA NA 0.82 U NA NA NAN-NITROSODIPHENYLAMINE (1) 0.8 U
NA NA 0.82 U NA NA NANAPHTHALENE 0.8 U
NA NA 0.82 U NA NA NANITROBENZENE 0.8 U
NA NA 4.1 U NA NA NAPENTACHLOROPHENOL 4 U
NA NA 0.82 U NA NA NAPHENANTHRENE 0.8 U
NA NA 0.82 U NA NA NAPHENOL 0.8 U
NA NA 0.82 U NA NA NAPYRENE 0.8 U
NA NA 0 U NA NA NATOTAL HMW PAHS 0 U
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Sample Depth

05/04/1992

Sample Location ID

Sample Date

6.50 - 7.00

UST190-B-16

8.00 - 8.50

UST190-B-16

05/04/1992

3.50 - 4.00

UST190-B-17

05/04/1992

5.00 - 5.50

UST190-B-17

05/04/1992

6.50 - 7.00

UST190-B-17

05/04/1992

8.00 - 8.50

UST190-B-17

05/04/1992

Sample ID 116B166.5 116B168.0 116B173.5 116B175.0 116B176.5 116B178.0

05/05/1992

3.50 - 4.00

UST190-B-18

116B183.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0 U NA NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

36 14 7.7 5 1.9 3.6DIESEL RANGE ORGANICS 1.2 U
Gasoline Range (purgeables)

NA NA 0.4 U NA NA NAGASOLINE RANGE ORGANICS 0.4 U

Percent Moisture (%MST)
36 27 18 18 23 41PERCENT MOISTURE 16
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-18

6.50 - 7.00

UST190-B-18

05/05/1992

3.50 - 4.00

UST190-B-19

05/05/1992

5.00 - 5.50

UST190-B-19

05/05/1992

6.50 - 7.00

UST190-B-19

05/05/1992

8.00 - 8.50

UST190-B-19

05/05/1992

Sample ID 116B185.0 116B186.5 116B193.5 116B195.0 116B196.5 116B198.0

05/05/1992

9.50 - 10.00

UST190-B-19

116B199.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA NAALUMINUM 23,800
NA NA NA NA NA NAANTIMONY 16.7 UJ
NA NA NA NA NA NAARSENIC 5.5 UR
NA NA NA NA NA NABARIUM 41.4
NA NA NA NA NA NABERYLLIUM 0.78
NA NA NA NA NA NACADMIUM 1.4 U
NA NA NA NA NA NACALCIUM 3,380
NA NA NA NA NA NACHROMIUM 72.7
NA NA NA NA NA NACOBALT 14.8
NA NA NA NA NA NACOPPER 26
NA NA NA NA NA NAIRON 32,300
NA NA NA NA NA NALEAD 7.8 J
NA NA NA NA NA NAMAGNESIUM 10,100
NA NA NA NA NA NAMANGANESE 270
NA NA NA NA NA NAMERCURY 0.13 U
NA NA NA NA NA NAMOLYBDENUM 3.9 U
NA NA NA NA NA NANICKEL 62
NA NA NA NA NA NAPOTASSIUM 3,440
NA NA NA NA NA NASELENIUM 1.1 UJ
NA NA NA NA NA NASILVER 2.8 U
NA NA NA NA NA NASODIUM 3,860
NA NA NA NA NA NATHALLIUM 1.4 UJ
NA NA NA NA NA NAVANADIUM 59.4
NA NA NA NA NA NAZINC 65.5

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,1,1-TRICHLOROETHANE 0.007 U
NA NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE 0.007 U
NA NA NA NA NA NA1,1,2-TRICHLOROETHANE 0.007 U
NA NA NA NA NA NA1,1-DICHLOROETHANE 0.007 U
NA NA NA NA NA NA1,1-DICHLOROETHENE 0.007 U
NA NA NA NA NA NA1,2-DICHLOROETHANE 0.007 U
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-18

6.50 - 7.00

UST190-B-18

05/05/1992

3.50 - 4.00

UST190-B-19

05/05/1992

5.00 - 5.50

UST190-B-19

05/05/1992

6.50 - 7.00

UST190-B-19

05/05/1992

8.00 - 8.50

UST190-B-19

05/05/1992

Sample ID 116B185.0 116B186.5 116B193.5 116B195.0 116B196.5 116B198.0

05/05/1992

9.50 - 10.00

UST190-B-19

116B199.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 0.007 U
NA NA NA NA NA NA1,2-DICHLOROPROPANE 0.007 U
NA NA NA NA NA NA2-BUTANONE 0.055 U
NA NA NA NA NA NA2-HEXANONE 0.014 U
NA NA NA NA NA NA4-METHYL-2-PENTANONE 0.014 U
NA NA NA NA NA NAACETONE 0.14
NA NA NA NA NA NABENZENE 0.007 U
NA NA NA NA NA NABROMODICHLOROMETHANE 0.007 U
NA NA NA NA NA NABROMOFORM 0.007 U
NA NA NA NA NA NABROMOMETHANE 0.014 U
NA NA NA NA NA NACARBON DISULFIDE 0.007 U
NA NA NA NA NA NACARBON TETRACHLORIDE 0.007 U
NA NA NA NA NA NACHLOROBENZENE 0.007 U
NA NA NA NA NA NACHLOROETHANE 0.014 U
NA NA NA NA NA NACHLOROFORM 0.007 U
NA NA NA NA NA NACHLOROMETHANE 0.014 U
NA NA NA NA NA NACIS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA NA NA NADIBROMOCHLOROMETHANE 0.007 U
NA NA NA NA NA NAETHYLBENZENE 0.007 U
NA NA NA NA NA NAMETHYLENE CHLORIDE 0.008 U
NA NA NA NA NA NASTYRENE 0.007 U
NA NA NA NA NA NATETRACHLOROETHENE 0.007 U
NA NA NA NA NA NATOLUENE 0.019 U
NA NA NA NA NA NATRANS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA NA NA NATRICHLOROETHENE 0.007 U
NA NA NA NA NA NAVINYL ACETATE 0.014 U
NA NA NA NA NA NAVINYL CHLORIDE 0.014 U
NA NA NA NA NA NAXYLENE (TOTAL) 0.007 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.92 U
NA NA NA NA NA NA1,2-DICHLOROBENZENE 0.92 U
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-18

6.50 - 7.00

UST190-B-18

05/05/1992

3.50 - 4.00

UST190-B-19

05/05/1992

5.00 - 5.50

UST190-B-19

05/05/1992

6.50 - 7.00

UST190-B-19

05/05/1992

8.00 - 8.50

UST190-B-19

05/05/1992

Sample ID 116B185.0 116B186.5 116B193.5 116B195.0 116B196.5 116B198.0

05/05/1992

9.50 - 10.00

UST190-B-19

116B199.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,3-DICHLOROBENZENE 0.92 U
NA NA NA NA NA NA1,4-DICHLOROBENZENE 0.92 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.92 U
NA NA NA NA NA NA2,4,5-TRICHLOROPHENOL 4.6 U
NA NA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.92 U
NA NA NA NA NA NA2,4-DICHLOROPHENOL 0.92 U
NA NA NA NA NA NA2,4-DIMETHYLPHENOL 0.92 U
NA NA NA NA NA NA2,4-DINITROPHENOL 4.6 U
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.92 U
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.92 U
NA NA NA NA NA NA2-CHLORONAPHTHALENE 0.92 U
NA NA NA NA NA NA2-CHLOROPHENOL 0.92 U
NA NA NA NA NA NA2-METHYLNAPHTHALENE 0.92 U
NA NA NA NA NA NA2-METHYLPHENOL 0.92 U
NA NA NA NA NA NA2-NITROANILINE 4.6 U
NA NA NA NA NA NA2-NITROPHENOL 4.6 U
NA NA NA NA NA NA3,3'-DICHLOROBENZIDINE 4.6 U
NA NA NA NA NA NA3-NITROANILINE 4.6 U
NA NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 4.6 U
NA NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.92 U
NA NA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.92 U
NA NA NA NA NA NA4-CHLOROANILINE 0.92 U
NA NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.92 U
NA NA NA NA NA NA4-METHYLPHENOL 0.92 U
NA NA NA NA NA NA4-NITROANILINE 4.6 U
NA NA NA NA NA NA4-NITROPHENOL 4.6 U
NA NA NA NA NA NAACENAPHTHENE 0.92 U
NA NA NA NA NA NAACENAPHTHYLENE 0.92 U
NA NA NA NA NA NAANTHRACENE 0.92 U
NA NA NA NA NA NABENZO(A)ANTHRACENE 0.92 U
NA NA NA NA NA NABENZO(A)PYRENE 0.92 U
NA NA NA NA NA NABENZO(B)FLUORANTHENE 0.92 U
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-18

6.50 - 7.00

UST190-B-18

05/05/1992

3.50 - 4.00

UST190-B-19

05/05/1992

5.00 - 5.50

UST190-B-19

05/05/1992

6.50 - 7.00

UST190-B-19

05/05/1992

8.00 - 8.50

UST190-B-19

05/05/1992

Sample ID 116B185.0 116B186.5 116B193.5 116B195.0 116B196.5 116B198.0

05/05/1992

9.50 - 10.00

UST190-B-19

116B199.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NABENZO(G,H,I)PERYLENE 0.92 U
NA NA NA NA NA NABENZO(K)FLUORANTHENE 0.92 U
NA NA NA NA NA NABENZOIC ACID 4.6 U
NA NA NA NA NA NABENZYL ALCOHOL 0.92 U
NA NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.92 U
NA NA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.92 U
NA NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.92 U
NA NA NA NA NA NABUTYLBENZYLPHTHALATE 0.92 U
NA NA NA NA NA NACHRYSENE 0.92 U
NA NA NA NA NA NADI-N-BUTYLPHTHALATE 0.92 U
NA NA NA NA NA NADI-N-OCTYLPHTHALATE 0.92 U
NA NA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.92 U
NA NA NA NA NA NADIBENZOFURAN 0.92 U
NA NA NA NA NA NADIETHYLPHTHALATE 0.92 U
NA NA NA NA NA NADIMETHYLPHTHALATE 0.92 U
NA NA NA NA NA NAFLUORANTHENE 0.92 U
NA NA NA NA NA NAFLUORENE 0.92 U
NA NA NA NA NA NAHEXACHLOROBENZENE 0.92 U
NA NA NA NA NA NAHEXACHLOROBUTADIENE 0.92 U
NA NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 0.92 U
NA NA NA NA NA NAHEXACHLOROETHANE 0.92 U
NA NA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.92 U
NA NA NA NA NA NAISOPHORONE 0.92 U
NA NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.92 U
NA NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.92 U
NA NA NA NA NA NANAPHTHALENE 0.92 U
NA NA NA NA NA NANITROBENZENE 0.92 U
NA NA NA NA NA NAPENTACHLOROPHENOL 4.6 U
NA NA NA NA NA NAPHENANTHRENE 0.92 U
NA NA NA NA NA NAPHENOL 0.92 U
NA NA NA NA NA NAPYRENE 0.92 U
NA NA NA NA NA NATOTAL HMW PAHS 0 U
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

5.00 - 5.50

UST190-B-18

6.50 - 7.00

UST190-B-18

05/05/1992

3.50 - 4.00

UST190-B-19

05/05/1992

5.00 - 5.50

UST190-B-19

05/05/1992

6.50 - 7.00

UST190-B-19

05/05/1992

8.00 - 8.50

UST190-B-19

05/05/1992

Sample ID 116B185.0 116B186.5 116B193.5 116B195.0 116B196.5 116B198.0

05/05/1992

9.50 - 10.00

UST190-B-19

116B199.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

28 2.4 4.8 5.5 2.2 2.9DIESEL RANGE ORGANICS 1 U
Gasoline Range (purgeables)

NA NA NA NA NA NAGASOLINE RANGE ORGANICS 0.4 U

Percent Moisture (%MST)
30 33 NA 25 26 31PERCENT MOISTURE 27

 
Page 152 of 184



Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-2

6.00 - 6.50

UST190-B-2

04/30/1992

8.50 - 9.00

UST190-B-2

04/30/1992

11.00 - 11.50

UST190-B-2

05/05/1992

3.50 - 4.00

UST190-B-20

05/05/1992

5.00 - 5.50

UST190-B-20

04/30/1992

Sample ID 116B23.5 116B26.0 116B28.5 116B211.0 116B203.5 116B205.0

05/05/1992

6.50 - 7.00

UST190-B-20

116B206.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
12,100 NA NA NA NA 32,300ALUMINUM NA
14.9 UJ NA NA NA NA 16.9 UJANTIMONY NA

6.2 J NA NA NA NA 5.8 URARSENIC NA
152 NA NA NA NA 66.3BARIUM NA
0.72 NA NA NA NA 0.7BERYLLIUM NA
1.3 U NA NA NA NA 1.4 UCADMIUM NA
2,270 NA NA NA NA 3,450CALCIUM NA
24.4 NA NA NA NA 84.7CHROMIUM NA
7.3 NA NA NA NA 14.2COBALT NA
32.7 NA NA NA NA 44COPPER NA

25,300 NA NA NA NA 35,700IRON NA
29.6 J NA NA NA NA 10.4 JLEAD NA
5,500 NA NA NA NA 7,590MAGNESIUM NA
207 NA NA NA NA 239MANGANESE NA

0.13 U NA NA NA NA 0.3MERCURY NA
3.5 U NA NA NA NA 3.9 UMOLYBDENUM NA
14.9 NA NA NA NA 59.1NICKEL NA
3,000 NA NA NA NA 2,660POTASSIUM NA
1 UJ NA NA NA NA 1.2 UJSELENIUM NA
2.5 U NA NA NA NA 2.8 USILVER NA
516 NA NA NA NA 1,920SODIUM NA

1.3 UJ NA NA NA NA 1.4 UJTHALLIUM NA
48.1 NA NA NA NA 91.6VANADIUM NA
107 NA NA NA NA 65.3ZINC NA

Volatile Organic Compounds (mg/kg)
0.006 U NA NA NA NA 0.007 U1,1,1-TRICHLOROETHANE NA
0.006 U NA NA NA NA 0.007 U1,1,2,2-TETRACHLOROETHANE NA
0.006 U NA NA NA NA 0.007 U1,1,2-TRICHLOROETHANE NA
0.006 U NA NA NA NA 0.007 U1,1-DICHLOROETHANE NA
0.006 U NA NA NA NA 0.007 U1,1-DICHLOROETHENE NA
0.006 U NA NA NA NA 0.007 U1,2-DICHLOROETHANE NA
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-2

6.00 - 6.50

UST190-B-2

04/30/1992

8.50 - 9.00

UST190-B-2

04/30/1992

11.00 - 11.50

UST190-B-2

05/05/1992

3.50 - 4.00

UST190-B-20

05/05/1992

5.00 - 5.50

UST190-B-20

04/30/1992

Sample ID 116B23.5 116B26.0 116B28.5 116B211.0 116B203.5 116B205.0

05/05/1992

6.50 - 7.00

UST190-B-20

116B206.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.006 U NA NA NA NA 0.007 U1,2-DICHLOROETHENE (TOTAL) NA
0.006 U NA NA NA NA 0.007 U1,2-DICHLOROPROPANE NA
0.013 U NA NA NA NA 0.039 U2-BUTANONE NA
0.013 U NA NA NA NA 0.014 U2-HEXANONE NA
0.013 U NA NA NA NA 0.014 U4-METHYL-2-PENTANONE NA
0.024 U NA NA NA NA 0.11ACETONE NA
0.006 U NA NA NA NA 0.007 UBENZENE NA
0.006 U NA NA NA NA 0.007 UBROMODICHLOROMETHANE NA
0.006 U NA NA NA NA 0.007 UBROMOFORM NA
0.013 U NA NA NA NA 0.014 UBROMOMETHANE NA
0.006 U NA NA NA NA 0.007 UCARBON DISULFIDE NA
0.006 U NA NA NA NA 0.007 UCARBON TETRACHLORIDE NA
0.006 U NA NA NA NA 0.007 UCHLOROBENZENE NA
0.013 U NA NA NA NA 0.014 UCHLOROETHANE NA
0.006 U NA NA NA NA 0.007 UCHLOROFORM NA
0.013 U NA NA NA NA 0.014 UCHLOROMETHANE NA
0.006 U NA NA NA NA 0.007 UCIS-1,3-DICHLOROPROPENE NA
0.006 U NA NA NA NA 0.007 UDIBROMOCHLOROMETHANE NA
0.006 U NA NA NA NA 0.007 UETHYLBENZENE NA
0.006 U NA NA NA NA 0.01 UMETHYLENE CHLORIDE NA
0.006 U NA NA NA NA 0.007 USTYRENE NA
0.006 U NA NA NA NA 0.007 UTETRACHLOROETHENE NA
0.006 U NA NA NA NA 0.026 UTOLUENE NA
0.006 U NA NA NA NA 0.007 UTRANS-1,3-DICHLOROPROPENE NA
0.006 U NA NA NA NA 0.007 UTRICHLOROETHENE NA
0.013 U NA NA NA NA 0.014 UVINYL ACETATE NA
0.013 U NA NA NA NA 0.014 UVINYL CHLORIDE NA
0.006 U NA NA NA NA 0.007 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA NA NA 0.97 U1,2,4-TRICHLOROBENZENE NA
0.83 U NA NA NA NA 0.97 U1,2-DICHLOROBENZENE NA
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-2

6.00 - 6.50

UST190-B-2

04/30/1992

8.50 - 9.00

UST190-B-2

04/30/1992

11.00 - 11.50

UST190-B-2

05/05/1992

3.50 - 4.00

UST190-B-20

05/05/1992

5.00 - 5.50

UST190-B-20

04/30/1992

Sample ID 116B23.5 116B26.0 116B28.5 116B211.0 116B203.5 116B205.0

05/05/1992

6.50 - 7.00

UST190-B-20

116B206.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA NA NA 0.97 U1,3-DICHLOROBENZENE NA
0.83 U NA NA NA NA 0.97 U1,4-DICHLOROBENZENE NA
0.83 U NA NA NA NA 0.97 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
4.2 U NA NA NA NA 4.8 U2,4,5-TRICHLOROPHENOL NA
0.83 U NA NA NA NA 0.97 U2,4,6-TRICHLOROPHENOL NA
0.83 U NA NA NA NA 0.97 U2,4-DICHLOROPHENOL NA
0.83 U NA NA NA NA 0.97 U2,4-DIMETHYLPHENOL NA
4.2 U NA NA NA NA 4.8 U2,4-DINITROPHENOL NA
0.83 U NA NA NA NA 0.97 U2,4-DINITROTOLUENE NA
0.83 U NA NA NA NA 0.97 U2,6-DINITROTOLUENE NA
0.83 U NA NA NA NA 0.97 U2-CHLORONAPHTHALENE NA
0.83 U NA NA NA NA 0.97 U2-CHLOROPHENOL NA
0.83 U NA NA NA NA 0.97 U2-METHYLNAPHTHALENE NA
0.83 U NA NA NA NA 0.97 U2-METHYLPHENOL NA
4.2 U NA NA NA NA 4.8 U2-NITROANILINE NA
4.2 U NA NA NA NA 4.8 U2-NITROPHENOL NA
4.2 U NA NA NA NA 4.8 U3,3'-DICHLOROBENZIDINE NA
4.2 U NA NA NA NA 4.8 U3-NITROANILINE NA
4.2 U NA NA NA NA 4.8 U4,6-DINITRO-2-METHYLPHENOL NA
0.83 U NA NA NA NA 0.97 U4-BROMOPHENYL-PHENYLETHER NA
0.83 U NA NA NA NA 0.97 U4-CHLORO-3-METHYLPHENOL NA
0.83 U NA NA NA NA 0.97 U4-CHLOROANILINE NA
0.83 U NA NA NA NA 0.97 U4-CHLOROPHENYL-PHENYLETHER NA
0.83 U NA NA NA NA 0.97 U4-METHYLPHENOL NA
4.2 U NA NA NA NA 4.8 U4-NITROANILINE NA
4.2 U NA NA NA NA 4.8 U4-NITROPHENOL NA
0.83 U NA NA NA NA 0.97 UACENAPHTHENE NA
0.83 U NA NA NA NA 0.97 UACENAPHTHYLENE NA
0.83 U NA NA NA NA 0.97 UANTHRACENE NA
0.83 U NA NA NA NA 0.97 UBENZO(A)ANTHRACENE NA
0.83 U NA NA NA NA 0.97 UBENZO(A)PYRENE NA
0.83 U NA NA NA NA 0.97 UBENZO(B)FLUORANTHENE NA
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-2

6.00 - 6.50

UST190-B-2

04/30/1992

8.50 - 9.00

UST190-B-2

04/30/1992

11.00 - 11.50

UST190-B-2

05/05/1992

3.50 - 4.00

UST190-B-20

05/05/1992

5.00 - 5.50

UST190-B-20

04/30/1992

Sample ID 116B23.5 116B26.0 116B28.5 116B211.0 116B203.5 116B205.0

05/05/1992

6.50 - 7.00

UST190-B-20

116B206.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA NA NA 0.97 UBENZO(G,H,I)PERYLENE NA
0.83 U NA NA NA NA 0.97 UBENZO(K)FLUORANTHENE NA
4.2 U NA NA NA NA 4.8 UBENZOIC ACID NA
0.83 U NA NA NA NA 0.97 UBENZYL ALCOHOL NA
0.83 U NA NA NA NA 0.97 UBIS(2-CHLOROETHOXY)METHANE NA
0.83 U NA NA NA NA 0.97 UBIS(2-CHLOROETHYL)ETHER NA
0.83 U NA NA NA NA 0.97 UBIS(2-ETHYLHEXYL)PHTHALATE NA
0.83 U NA NA NA NA 0.97 UBUTYLBENZYLPHTHALATE NA
0.83 U NA NA NA NA 0.97 UCHRYSENE NA
0.83 U NA NA NA NA 0.97 UDI-N-BUTYLPHTHALATE NA
0.83 U NA NA NA NA 0.97 UDI-N-OCTYLPHTHALATE NA
0.83 U NA NA NA NA 0.97 UDIBENZ(A,H)ANTHRACENE NA
0.83 U NA NA NA NA 0.97 UDIBENZOFURAN NA
0.83 U NA NA NA NA 0.97 UDIETHYLPHTHALATE NA
0.83 U NA NA NA NA 0.97 UDIMETHYLPHTHALATE NA
0.83 U NA NA NA NA 0.97 UFLUORANTHENE NA
0.83 U NA NA NA NA 0.97 UFLUORENE NA
0.83 U NA NA NA NA 0.97 UHEXACHLOROBENZENE NA
0.83 U NA NA NA NA 0.97 UHEXACHLOROBUTADIENE NA
0.83 U NA NA NA NA 0.97 UHEXACHLOROCYCLOPENTADIENE NA
0.83 U NA NA NA NA 0.97 UHEXACHLOROETHANE NA
0.83 U NA NA NA NA 0.97 UINDENO(1,2,3-CD)PYRENE NA
0.83 U NA NA NA NA 0.97 UISOPHORONE NA
0.83 U NA NA NA NA 0.97 UN-NITROSO-DI-N-PROPYLAMINE NA
0.83 U NA NA NA NA 0.97 UN-NITROSODIPHENYLAMINE (1) NA
0.83 U NA NA NA NA 0.97 UNAPHTHALENE NA
0.83 U NA NA NA NA 0.97 UNITROBENZENE NA
4.2 U NA NA NA NA 4.8 UPENTACHLOROPHENOL NA
0.83 U NA NA NA NA 0.97 UPHENANTHRENE NA
0.83 U NA NA NA NA 0.97 UPHENOL NA
0.83 U NA NA NA NA 0.97 UPYRENE NA

0 U NA NA NA NA 0 UTOTAL HMW PAHS NA
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-2

6.00 - 6.50

UST190-B-2

04/30/1992

8.50 - 9.00

UST190-B-2

04/30/1992

11.00 - 11.50

UST190-B-2

05/05/1992

3.50 - 4.00

UST190-B-20

05/05/1992

5.00 - 5.50

UST190-B-20

04/30/1992

Sample ID 116B23.5 116B26.0 116B28.5 116B211.0 116B203.5 116B205.0

05/05/1992

6.50 - 7.00

UST190-B-20

116B206.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U NA NA NA NA 0 UTOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1.3 U 3.4 1.3 U 3.3 11 2.6DIESEL RANGE ORGANICS 3.1
Gasoline Range (purgeables)

0.4 U NA NA NA NA 0.4 UGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
20 21 23 48 NA 31PERCENT MOISTURE 42
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

8.00 - 8.50

UST190-B-20

3.50 - 4.00

UST190-B-3

04/30/1992

5.00 - 5.50

UST190-B-3

04/30/1992

8.00 - 8.50

UST190-B-3

04/30/1992

3.50 - 4.00

UST190-B-4

04/30/1992

5.00 - 5.50

UST190-B-4

04/30/1992

Sample ID 116B208.0 116B33.5 116B35.0 116B38.0 116B43.5 116B45.0

04/30/1992

6.50 - 7.00

UST190-B-4

116B46.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 28,900 NA NA 11,400 NAALUMINUM NA
NA 16.2 UJ NA NA 15.4 UJ NAANTIMONY NA
NA 9.6 J NA NA 3.6 J NAARSENIC NA
NA 76.1 NA NA 75 NABARIUM NA
NA 0.89 NA NA 0.52 U NABERYLLIUM NA
NA 1.6 NA NA 1.3 U NACADMIUM NA
NA 4,070 NA NA 82,500 NACALCIUM NA
NA 83.8 NA NA 21.2 NACHROMIUM NA
NA 22.2 NA NA 5.4 NACOBALT NA
NA 62.3 NA NA 25.9 NACOPPER NA
NA 35,700 NA NA 16,100 NAIRON NA
NA 78 J NA NA 5.2 J NALEAD NA
NA 8,430 NA NA 3,360 NAMAGNESIUM NA
NA 371 NA NA 318 NAMANGANESE NA
NA 0.3 NA NA 0.12 U NAMERCURY NA
NA 3.7 U NA NA 3.5 U NAMOLYBDENUM NA
NA 79.6 NA NA 20.2 NANICKEL NA
NA 2,900 NA NA 1,440 NAPOTASSIUM NA
NA 1.1 UJ NA NA 1 UJ NASELENIUM NA
NA 2.8 U NA NA 2.6 U NASILVER NA
NA 1,200 NA NA 772 NASODIUM NA
NA 1.4 UJ NA NA 1.3 UJ NATHALLIUM NA
NA 92.4 NA NA 30.2 NAVANADIUM NA
NA 371 NA NA 47.9 NAZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.007 U NA NA 0.007 U NA1,1,1-TRICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1,2-TRICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1-DICHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NA1,1-DICHLOROETHENE NA
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROETHANE NA
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

8.00 - 8.50

UST190-B-20

3.50 - 4.00

UST190-B-3

04/30/1992

5.00 - 5.50

UST190-B-3

04/30/1992

8.00 - 8.50

UST190-B-3

04/30/1992

3.50 - 4.00

UST190-B-4

04/30/1992

5.00 - 5.50

UST190-B-4

04/30/1992

Sample ID 116B208.0 116B33.5 116B35.0 116B38.0 116B43.5 116B45.0

04/30/1992

6.50 - 7.00

UST190-B-4

116B46.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.007 U NA NA 0.007 U NA1,2-DICHLOROPROPANE NA
NA 0.014 U NA NA 0.013 U NA2-BUTANONE NA
NA 0.014 U NA NA 0.013 U NA2-HEXANONE NA
NA 0.014 U NA NA 0.013 U NA4-METHYL-2-PENTANONE NA
NA 0.12 NA NA 0.05 U NAACETONE NA
NA 0.007 U NA NA 0.007 U NABENZENE NA
NA 0.007 U NA NA 0.007 U NABROMODICHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NABROMOFORM NA
NA 0.014 U NA NA 0.013 U NABROMOMETHANE NA
NA 0.007 U NA NA 0.007 U NACARBON DISULFIDE NA
NA 0.007 U NA NA 0.007 U NACARBON TETRACHLORIDE NA
NA 0.007 U NA NA 0.007 U NACHLOROBENZENE NA
NA 0.014 U NA NA 0.013 U NACHLOROETHANE NA
NA 0.007 U NA NA 0.007 U NACHLOROFORM NA
NA 0.014 U NA NA 0.013 U NACHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NACIS-1,3-DICHLOROPROPENE NA
NA 0.007 U NA NA 0.007 U NADIBROMOCHLOROMETHANE NA
NA 0.007 U NA NA 0.007 U NAETHYLBENZENE NA
NA 0.007 U NA NA 0.007 U NAMETHYLENE CHLORIDE NA
NA 0.007 U NA NA 0.007 U NASTYRENE NA
NA 0.007 U NA NA 0.007 U NATETRACHLOROETHENE NA
NA 0.019 U NA NA 0.007 U NATOLUENE NA
NA 0.007 U NA NA 0.007 U NATRANS-1,3-DICHLOROPROPENE NA
NA 0.007 U NA NA 0.007 U NATRICHLOROETHENE NA
NA 0.014 U NA NA 0.013 U NAVINYL ACETATE NA
NA 0.014 U NA NA 0.013 U NAVINYL CHLORIDE NA
NA 0.007 U NA NA 0.007 U NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
NA 0.92 U NA NA 0.87 U NA1,2,4-TRICHLOROBENZENE NA
NA 0.92 U NA NA 0.87 U NA1,2-DICHLOROBENZENE NA
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

8.00 - 8.50

UST190-B-20

3.50 - 4.00

UST190-B-3

04/30/1992

5.00 - 5.50

UST190-B-3

04/30/1992

8.00 - 8.50

UST190-B-3

04/30/1992

3.50 - 4.00

UST190-B-4

04/30/1992

5.00 - 5.50

UST190-B-4

04/30/1992

Sample ID 116B208.0 116B33.5 116B35.0 116B38.0 116B43.5 116B45.0

04/30/1992

6.50 - 7.00

UST190-B-4

116B46.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.92 U NA NA 0.87 U NA1,3-DICHLOROBENZENE NA
NA 0.92 U NA NA 0.87 U NA1,4-DICHLOROBENZENE NA
NA 0.92 U NA NA 0.87 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA 4.6 U NA NA 4.3 U NA2,4,5-TRICHLOROPHENOL NA
NA 0.92 U NA NA 0.87 U NA2,4,6-TRICHLOROPHENOL NA
NA 0.92 U NA NA 0.87 U NA2,4-DICHLOROPHENOL NA
NA 0.92 U NA NA 0.87 U NA2,4-DIMETHYLPHENOL NA
NA 4.6 U NA NA 4.3 U NA2,4-DINITROPHENOL NA
NA 0.92 U NA NA 0.87 U NA2,4-DINITROTOLUENE NA
NA 0.92 U NA NA 0.87 U NA2,6-DINITROTOLUENE NA
NA 0.92 U NA NA 0.87 U NA2-CHLORONAPHTHALENE NA
NA 0.92 U NA NA 0.87 U NA2-CHLOROPHENOL NA
NA 0.92 U NA NA 0.87 U NA2-METHYLNAPHTHALENE NA
NA 0.92 U NA NA 0.87 U NA2-METHYLPHENOL NA
NA 4.6 U NA NA 4.3 U NA2-NITROANILINE NA
NA 4.6 U NA NA 4.3 U NA2-NITROPHENOL NA
NA 4.6 U NA NA 4.3 U NA3,3'-DICHLOROBENZIDINE NA
NA 4.6 U NA NA 4.3 U NA3-NITROANILINE NA
NA 4.6 U NA NA 4.3 U NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.92 U NA NA 0.87 U NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.92 U NA NA 0.87 U NA4-CHLORO-3-METHYLPHENOL NA
NA 0.92 U NA NA 0.87 U NA4-CHLOROANILINE NA
NA 0.92 U NA NA 0.87 U NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.92 U NA NA 0.87 U NA4-METHYLPHENOL NA
NA 4.6 U NA NA 4.3 U NA4-NITROANILINE NA
NA 4.6 U NA NA 4.3 U NA4-NITROPHENOL NA
NA 0.92 U NA NA 0.87 U NAACENAPHTHENE NA
NA 0.92 U NA NA 0.87 U NAACENAPHTHYLENE NA
NA 0.92 U NA NA 0.87 U NAANTHRACENE NA
NA 0.92 U NA NA 0.87 U NABENZO(A)ANTHRACENE NA
NA 0.92 U NA NA 0.87 U NABENZO(A)PYRENE NA
NA 0.92 U NA NA 0.87 U NABENZO(B)FLUORANTHENE NA
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

8.00 - 8.50

UST190-B-20

3.50 - 4.00

UST190-B-3

04/30/1992

5.00 - 5.50

UST190-B-3

04/30/1992

8.00 - 8.50

UST190-B-3

04/30/1992

3.50 - 4.00

UST190-B-4

04/30/1992

5.00 - 5.50

UST190-B-4

04/30/1992

Sample ID 116B208.0 116B33.5 116B35.0 116B38.0 116B43.5 116B45.0

04/30/1992

6.50 - 7.00

UST190-B-4

116B46.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.92 U NA NA 0.87 U NABENZO(G,H,I)PERYLENE NA
NA 0.92 U NA NA 0.87 U NABENZO(K)FLUORANTHENE NA
NA 4.6 U NA NA 4.3 U NABENZOIC ACID NA
NA 0.92 U NA NA 0.87 U NABENZYL ALCOHOL NA
NA 0.92 U NA NA 0.87 U NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.92 U NA NA 0.87 U NABIS(2-CHLOROETHYL)ETHER NA
NA 0.92 U NA NA 0.87 U NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.92 U NA NA 0.87 U NABUTYLBENZYLPHTHALATE NA
NA 0.92 U NA NA 0.87 U NACHRYSENE NA
NA 0.92 U NA NA 0.87 U NADI-N-BUTYLPHTHALATE NA
NA 0.92 U NA NA 0.87 U NADI-N-OCTYLPHTHALATE NA
NA 0.92 U NA NA 0.87 U NADIBENZ(A,H)ANTHRACENE NA
NA 0.92 U NA NA 0.87 U NADIBENZOFURAN NA
NA 0.92 U NA NA 0.87 U NADIETHYLPHTHALATE NA
NA 0.92 U NA NA 0.87 U NADIMETHYLPHTHALATE NA
NA 0.92 U NA NA 0.87 U NAFLUORANTHENE NA
NA 0.92 U NA NA 0.87 U NAFLUORENE NA
NA 0.92 U NA NA 0.87 U NAHEXACHLOROBENZENE NA
NA 0.92 U NA NA 0.87 U NAHEXACHLOROBUTADIENE NA
NA 0.92 U NA NA 0.87 U NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.92 U NA NA 0.87 U NAHEXACHLOROETHANE NA
NA 0.92 U NA NA 0.87 U NAINDENO(1,2,3-CD)PYRENE NA
NA 0.92 U NA NA 0.87 U NAISOPHORONE NA
NA 0.92 U NA NA 0.87 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.92 U NA NA 0.87 U NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.92 U NA NA 0.87 U NANAPHTHALENE NA
NA 0.92 U NA NA 0.87 U NANITROBENZENE NA
NA 4.6 U NA NA 4.3 U NAPENTACHLOROPHENOL NA
NA 0.92 U NA NA 0.87 U NAPHENANTHRENE NA
NA 0.92 U NA NA 0.87 U NAPHENOL NA
NA 0.92 U NA NA 0.87 U NAPYRENE NA
NA 0 U NA NA 0 U NATOTAL HMW PAHS NA
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Sample Depth

05/05/1992

Sample Location ID

Sample Date

8.00 - 8.50

UST190-B-20

3.50 - 4.00

UST190-B-3

04/30/1992

5.00 - 5.50

UST190-B-3

04/30/1992

8.00 - 8.50

UST190-B-3

04/30/1992

3.50 - 4.00

UST190-B-4

04/30/1992

5.00 - 5.50

UST190-B-4

04/30/1992

Sample ID 116B208.0 116B33.5 116B35.0 116B38.0 116B43.5 116B45.0

04/30/1992

6.50 - 7.00

UST190-B-4

116B46.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0 U NA NA 0 U NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

7.5 2.2 1.5 U 1.7 U 1.7 1.4 UDIESEL RANGE ORGANICS 1.3 U
Gasoline Range (purgeables)

NA 0.3 U NA NA 0.1 U NAGASOLINE RANGE ORGANICS NA

Percent Moisture (%MST)
41 27 32 41 23 27PERCENT MOISTURE 23
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-5

5.00 - 5.50

UST190-B-5

04/30/1992

6.50 - 7.00

UST190-B-5

04/30/1992

3.50 - 4.00

UST190-B-6

04/30/1992

6.50 - 7.00

UST190-B-6

04/30/1992

11.00 - 11.50

UST190-B-6

04/30/1992

Sample ID 116B53.5 116B55.0 116B56.5 116B63.5 116B66.5 116B611.0

05/01/1992

4.50 - 5.00

UST190-B-7

116B74.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
25,500 NA NA 11,400 NA NAALUMINUM 13,500
14.9 UJ NA NA 14.9 UJ NA NAANTIMONY 13.4 UJ
4.8 UR NA NA 2.2 J NA NAARSENIC 1.8 J

314 NA NA 146 NA NABARIUM 95.6
1 NA NA 0.74 NA NABERYLLIUM 0.58

1.2 U NA NA 1.3 U NA NACADMIUM 1.1 U
3,700 NA NA 2,940 NA NACALCIUM 7,740
49.7 NA NA 24.8 NA NACHROMIUM 28.5
27.1 NA NA 11.2 NA NACOBALT 15.4
54.7 NA NA 26.9 NA NACOPPER 79.4

38,800 NA NA 24,800 NA NAIRON 36,000
9.1 J NA NA 12.9 J NA NALEAD 31.5 J
8,510 NA NA 4,760 NA NAMAGNESIUM 5,590
1,440 NA NA 296 NA NAMANGANESE 478
0.12 U NA NA 0.12 U NA NAMERCURY 2.7
3.5 U NA NA 3.4 U NA NAMOLYBDENUM 3.1 U
58.2 NA NA 23.9 NA NANICKEL 27.3
2,160 NA NA 2,140 NA NAPOTASSIUM 1,330
9.7 UJ NA NA 1 UJ NA NASELENIUM 0.92 UJ
2.5 U NA NA 2.5 U NA NASILVER 2.2 U
719 NA NA 771 NA NASODIUM 1,030

1.2 U NA NA 1.3 U NA NATHALLIUM 1.1 UJ
78.6 NA NA 38.6 NA NAVANADIUM 67.4
78.9 NA NA 68.1 NA NAZINC 113

Volatile Organic Compounds (mg/kg)
0.006 U NA NA 0.006 U NA NA1,1,1-TRICHLOROETHANE 0.029 U
0.006 U NA NA 0.006 U NA NA1,1,2,2-TETRACHLOROETHANE 0.029 U
0.006 U NA NA 0.006 U NA NA1,1,2-TRICHLOROETHANE 0.029 U
0.006 U NA NA 0.006 U NA NA1,1-DICHLOROETHANE 0.029 U
0.006 U NA NA 0.006 U NA NA1,1-DICHLOROETHENE 0.029 U
0.006 U NA NA 0.006 U NA NA1,2-DICHLOROETHANE 0.029 U
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-5

5.00 - 5.50

UST190-B-5

04/30/1992

6.50 - 7.00

UST190-B-5

04/30/1992

3.50 - 4.00

UST190-B-6

04/30/1992

6.50 - 7.00

UST190-B-6

04/30/1992

11.00 - 11.50

UST190-B-6

04/30/1992

Sample ID 116B53.5 116B55.0 116B56.5 116B63.5 116B66.5 116B611.0

05/01/1992

4.50 - 5.00

UST190-B-7

116B74.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.006 U NA NA 0.006 U NA NA1,2-DICHLOROETHENE (TOTAL) 0.029 U
0.006 U NA NA 0.006 U NA NA1,2-DICHLOROPROPANE 0.029 U
0.012 U NA NA 0.013 U NA NA2-BUTANONE 0.057 U
0.012 U NA NA 0.013 U NA NA2-HEXANONE 0.057 U
0.012 U NA NA 0.013 U NA NA4-METHYL-2-PENTANONE 0.057 U
0.024 U NA NA 0.013 U NA NAACETONE 0.11 U
0.006 U NA NA 0.006 U NA NABENZENE 0.029 U
0.006 U NA NA 0.006 U NA NABROMODICHLOROMETHANE 0.029 U
0.006 U NA NA 0.006 U NA NABROMOFORM 0.029 U
0.012 U NA NA 0.013 U NA NABROMOMETHANE 0.057 U
0.006 U NA NA 0.006 U NA NACARBON DISULFIDE 0.029 U
0.006 U NA NA 0.006 U NA NACARBON TETRACHLORIDE 0.029 U
0.006 U NA NA 0.006 U NA NACHLOROBENZENE 0.029 U
0.012 U NA NA 0.013 U NA NACHLOROETHANE 0.057 U
0.006 U NA NA 0.006 U NA NACHLOROFORM 0.029 U
0.012 U NA NA 0.013 U NA NACHLOROMETHANE 0.057 U
0.006 U NA NA 0.006 U NA NACIS-1,3-DICHLOROPROPENE 0.029 U
0.006 U NA NA 0.006 U NA NADIBROMOCHLOROMETHANE 0.029 U
0.006 U NA NA 0.006 U NA NAETHYLBENZENE 0.029 U
0.006 U NA NA 0.006 U NA NAMETHYLENE CHLORIDE 0.029 U
0.006 U NA NA 0.006 U NA NASTYRENE 0.029 U
0.006 U NA NA 0.006 U NA NATETRACHLOROETHENE 0.029 U
0.099 NA NA 0.025 U NA NATOLUENE 0.23

0.006 U NA NA 0.006 U NA NATRANS-1,3-DICHLOROPROPENE 0.029 U
0.006 U NA NA 0.006 U NA NATRICHLOROETHENE 0.029 U
0.012 U NA NA 0.013 U NA NAVINYL ACETATE 0.057 U
0.012 U NA NA 0.013 U NA NAVINYL CHLORIDE 0.057 U
0.006 U NA NA 0.006 U NA NAXYLENE (TOTAL) 0.017 J

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA 0.84 U NA NA1,2,4-TRICHLOROBENZENE 7.6 U
0.83 U NA NA 0.84 U NA NA1,2-DICHLOROBENZENE 7.6 U
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-5

5.00 - 5.50

UST190-B-5

04/30/1992

6.50 - 7.00

UST190-B-5

04/30/1992

3.50 - 4.00

UST190-B-6

04/30/1992

6.50 - 7.00

UST190-B-6

04/30/1992

11.00 - 11.50

UST190-B-6

04/30/1992

Sample ID 116B53.5 116B55.0 116B56.5 116B63.5 116B66.5 116B611.0

05/01/1992

4.50 - 5.00

UST190-B-7

116B74.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA 0.84 U NA NA1,3-DICHLOROBENZENE 7.6 U
0.83 U NA NA 0.84 U NA NA1,4-DICHLOROBENZENE 7.6 U
0.83 U NA NA 0.84 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 7.6 U
4.1 U NA NA 4.2 U NA NA2,4,5-TRICHLOROPHENOL 38 U
0.83 U NA NA 0.84 U NA NA2,4,6-TRICHLOROPHENOL 7.6 U
0.83 U NA NA 0.84 U NA NA2,4-DICHLOROPHENOL 7.6 U
0.83 U NA NA 0.84 U NA NA2,4-DIMETHYLPHENOL 7.6 U
4.1 U NA NA 4.2 U NA NA2,4-DINITROPHENOL 38 U
0.83 U NA NA 0.84 U NA NA2,4-DINITROTOLUENE 7.6 U
0.83 U NA NA 0.84 U NA NA2,6-DINITROTOLUENE 7.6 U
0.83 U NA NA 0.84 U NA NA2-CHLORONAPHTHALENE 7.6 U
0.83 U NA NA 0.84 U NA NA2-CHLOROPHENOL 7.6 U
0.83 U NA NA 0.84 U NA NA2-METHYLNAPHTHALENE 5.6 J
0.83 U NA NA 0.84 U NA NA2-METHYLPHENOL 7.6 U
4.1 U NA NA 4.2 U NA NA2-NITROANILINE 38 U
4.1 U NA NA 4.2 U NA NA2-NITROPHENOL 38 U
4.1 U NA NA 4.2 U NA NA3,3'-DICHLOROBENZIDINE 38 U
4.1 U NA NA 4.2 U NA NA3-NITROANILINE 38 U
4.1 U NA NA 4.2 U NA NA4,6-DINITRO-2-METHYLPHENOL 38 U
0.83 U NA NA 0.84 U NA NA4-BROMOPHENYL-PHENYLETHER 7.6 U
0.83 U NA NA 0.84 U NA NA4-CHLORO-3-METHYLPHENOL 7.6 U
0.83 U NA NA 0.84 U NA NA4-CHLOROANILINE 7.6 U
0.83 U NA NA 0.84 U NA NA4-CHLOROPHENYL-PHENYLETHER 7.6 U
0.83 U NA NA 0.84 U NA NA4-METHYLPHENOL 7.6 U
4.1 U NA NA 4.2 U NA NA4-NITROANILINE 38 U
4.1 U NA NA 4.2 U NA NA4-NITROPHENOL 38 U
0.83 U NA NA 0.84 U NA NAACENAPHTHENE 9.2
0.83 U NA NA 0.84 U NA NAACENAPHTHYLENE 7.6 U
0.83 U NA NA 0.84 U NA NAANTHRACENE 7.6 J
0.83 U NA NA 0.84 U NA NABENZO(A)ANTHRACENE 7.6 U
0.83 U NA NA 0.84 U NA NABENZO(A)PYRENE 7.6 U
0.83 U NA NA 0.84 U NA NABENZO(B)FLUORANTHENE 7.6 U
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-5

5.00 - 5.50

UST190-B-5

04/30/1992

6.50 - 7.00

UST190-B-5

04/30/1992

3.50 - 4.00

UST190-B-6

04/30/1992

6.50 - 7.00

UST190-B-6

04/30/1992

11.00 - 11.50

UST190-B-6

04/30/1992

Sample ID 116B53.5 116B55.0 116B56.5 116B63.5 116B66.5 116B611.0

05/01/1992

4.50 - 5.00

UST190-B-7

116B74.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.83 U NA NA 0.84 U NA NABENZO(G,H,I)PERYLENE 7.6 U
0.83 U NA NA 0.84 U NA NABENZO(K)FLUORANTHENE 7.6 U
4.1 U NA NA 4.2 U NA NABENZOIC ACID 38 U
0.83 U NA NA 0.84 U NA NABENZYL ALCOHOL 7.6 U
0.83 U NA NA 0.84 U NA NABIS(2-CHLOROETHOXY)METHANE 7.6 U
0.83 U NA NA 0.84 U NA NABIS(2-CHLOROETHYL)ETHER 7.6 U
0.83 U NA NA 0.84 U NA NABIS(2-ETHYLHEXYL)PHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NABUTYLBENZYLPHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NACHRYSENE 7.6 U
0.83 U NA NA 0.84 U NA NADI-N-BUTYLPHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NADI-N-OCTYLPHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NADIBENZ(A,H)ANTHRACENE 7.6 U
0.83 U NA NA 0.84 U NA NADIBENZOFURAN 7.1 J
0.83 U NA NA 0.84 U NA NADIETHYLPHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NADIMETHYLPHTHALATE 7.6 U
0.83 U NA NA 0.84 U NA NAFLUORANTHENE 14
0.83 U NA NA 0.84 U NA NAFLUORENE 7.7
0.83 U NA NA 0.84 U NA NAHEXACHLOROBENZENE 7.6 U
0.83 U NA NA 0.84 U NA NAHEXACHLOROBUTADIENE 7.6 U
0.83 U NA NA 0.84 U NA NAHEXACHLOROCYCLOPENTADIENE 7.6 U
0.83 U NA NA 0.84 U NA NAHEXACHLOROETHANE 7.6 U
0.83 U NA NA 0.84 U NA NAINDENO(1,2,3-CD)PYRENE 7.6 U
0.83 U NA NA 0.84 U NA NAISOPHORONE 7.6 U
0.83 U NA NA 0.84 U NA NAN-NITROSO-DI-N-PROPYLAMINE 7.6 U
0.83 U NA NA 0.84 U NA NAN-NITROSODIPHENYLAMINE (1) 7.6 U
0.83 U NA NA 0.84 U NA NANAPHTHALENE 6.3 J
0.83 U NA NA 0.84 U NA NANITROBENZENE 7.6 U
4.1 U NA NA 4.2 U NA NAPENTACHLOROPHENOL 38 U
0.83 U NA NA 0.84 U NA NAPHENANTHRENE 40
0.83 U NA NA 0.84 U NA NAPHENOL 7.6 U
0.83 U NA NA 0.84 U NA NAPYRENE 10

0 U NA NA 0 U NA NATOTAL HMW PAHS 24
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Sample Depth

04/30/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-5

5.00 - 5.50

UST190-B-5

04/30/1992

6.50 - 7.00

UST190-B-5

04/30/1992

3.50 - 4.00

UST190-B-6

04/30/1992

6.50 - 7.00

UST190-B-6

04/30/1992

11.00 - 11.50

UST190-B-6

04/30/1992

Sample ID 116B53.5 116B55.0 116B56.5 116B63.5 116B66.5 116B611.0

05/01/1992

4.50 - 5.00

UST190-B-7

116B74.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U NA NA 0 U NA NATOTAL LMW PAHS 76.4

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1.3 U 1.6 U 1.7 U 1.3 U 1.3 U 2.5DIESEL RANGE ORGANICS 740
Gasoline Range (purgeables)

0.7 U NA NA 0.5 U NA NAGASOLINE RANGE ORGANICS 8.7

Percent Moisture (%MST)
20 36 40 21 24 41PERCENT MOISTURE 13
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.00 - 6.50

UST190-B-7

8.00 - 8.50

UST190-B-7

05/01/1992

3.00 - 3.50

UST190-B-8

05/01/1992

5.00 - 5.50

UST190-B-8

05/01/1992

6.50 - 7.00

UST190-B-8

05/01/1992

8.00 - 8.50

UST190-B-8

05/01/1992

Sample ID 116B76.0 116B78.0 116B83.0 116B85.0 116B86.5 116B88.0

05/01/1992

2.00 - 2.50

UST190-B-9

116B92.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 28,700 NA NA NAALUMINUM 12,300
NA NA 15 UJ NA NA NAANTIMONY 15.1 UJ
NA NA 5 UR NA NA NAARSENIC 1.3 J
NA NA 207 NA NA NABARIUM 117
NA NA 1.1 NA NA NABERYLLIUM 0.83
NA NA 1.2 U NA NA NACADMIUM 1.3 U
NA NA 3,620 NA NA NACALCIUM 3,360
NA NA 67.1 NA NA NACHROMIUM 31.6
NA NA 11.3 NA NA NACOBALT 10.7
NA NA 36.8 NA NA NACOPPER 54.9
NA NA 34,700 NA NA NAIRON 21,800
NA NA 13.4 J NA NA NALEAD 73.5 J
NA NA 7,620 NA NA NAMAGNESIUM 3,890
NA NA 308 NA NA NAMANGANESE 265
NA NA 0.12 U NA NA NAMERCURY 0.12
NA NA 3.5 U NA NA NAMOLYBDENUM 3.5 U
NA NA 49.5 NA NA NANICKEL 24.8
NA NA 1,130 NA NA NAPOTASSIUM 2,000
NA NA 1 UJ NA NA NASELENIUM 1 UJ
NA NA 2.5 U NA NA NASILVER 2.5 U
NA NA 1,550 NA NA NASODIUM 752
NA NA 1.2 U NA NA NATHALLIUM 1.3 UJ
NA NA 76.9 NA NA NAVANADIUM 46.7
NA NA 59.8 NA NA NAZINC 103

Volatile Organic Compounds (mg/kg)
NA NA 0.006 U NA NA NA1,1,1-TRICHLOROETHANE 0.006 U
NA NA 0.006 U NA NA NA1,1,2,2-TETRACHLOROETHANE 0.006 U
NA NA 0.006 U NA NA NA1,1,2-TRICHLOROETHANE 0.006 U
NA NA 0.006 U NA NA NA1,1-DICHLOROETHANE 0.006 U
NA NA 0.006 U NA NA NA1,1-DICHLOROETHENE 0.006 U
NA NA 0.006 U NA NA NA1,2-DICHLOROETHANE 0.006 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.00 - 6.50

UST190-B-7

8.00 - 8.50

UST190-B-7

05/01/1992

3.00 - 3.50

UST190-B-8

05/01/1992

5.00 - 5.50

UST190-B-8

05/01/1992

6.50 - 7.00

UST190-B-8

05/01/1992

8.00 - 8.50

UST190-B-8

05/01/1992

Sample ID 116B76.0 116B78.0 116B83.0 116B85.0 116B86.5 116B88.0

05/01/1992

2.00 - 2.50

UST190-B-9

116B92.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.006 U NA NA NA1,2-DICHLOROETHENE (TOTAL) 0.006 U
NA NA 0.006 U NA NA NA1,2-DICHLOROPROPANE 0.006 U
NA NA 0.012 U NA NA NA2-BUTANONE 0.013 U
NA NA 0.012 U NA NA NA2-HEXANONE 0.013 U
NA NA 0.012 U NA NA NA4-METHYL-2-PENTANONE 0.013 U
NA NA 0.05 U NA NA NAACETONE 0.013 U
NA NA 0.006 U NA NA NABENZENE 0.006 U
NA NA 0.006 U NA NA NABROMODICHLOROMETHANE 0.006 U
NA NA 0.006 U NA NA NABROMOFORM 0.006 U
NA NA 0.012 U NA NA NABROMOMETHANE 0.013 U
NA NA 0.006 U NA NA NACARBON DISULFIDE 0.006 U
NA NA 0.006 U NA NA NACARBON TETRACHLORIDE 0.006 U
NA NA 0.006 U NA NA NACHLOROBENZENE 0.006 U
NA NA 0.012 U NA NA NACHLOROETHANE 0.013 U
NA NA 0.006 U NA NA NACHLOROFORM 0.006 U
NA NA 0.012 U NA NA NACHLOROMETHANE 0.013 U
NA NA 0.006 U NA NA NACIS-1,3-DICHLOROPROPENE 0.006 U
NA NA 0.006 U NA NA NADIBROMOCHLOROMETHANE 0.006 U
NA NA 0.006 U NA NA NAETHYLBENZENE 0.006 U
NA NA 0.006 U NA NA NAMETHYLENE CHLORIDE 0.006 U
NA NA 0.006 U NA NA NASTYRENE 0.006 U
NA NA 0.006 U NA NA NATETRACHLOROETHENE 0.006 U
NA NA 0.024 U NA NA NATOLUENE 0.013 U
NA NA 0.006 U NA NA NATRANS-1,3-DICHLOROPROPENE 0.006 U
NA NA 0.006 U NA NA NATRICHLOROETHENE 0.006 U
NA NA 0.012 U NA NA NAVINYL ACETATE 0.013 U
NA NA 0.012 U NA NA NAVINYL CHLORIDE 0.013 U
NA NA 0.006 U NA NA NAXYLENE (TOTAL) 0.006 U

Semivolatile Organic Compounds (mg/kg)
NA NA 0.83 U NA NA NA1,2,4-TRICHLOROBENZENE 0.84 U
NA NA 0.83 U NA NA NA1,2-DICHLOROBENZENE 0.84 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.00 - 6.50

UST190-B-7

8.00 - 8.50

UST190-B-7

05/01/1992

3.00 - 3.50

UST190-B-8

05/01/1992

5.00 - 5.50

UST190-B-8

05/01/1992

6.50 - 7.00

UST190-B-8

05/01/1992

8.00 - 8.50

UST190-B-8

05/01/1992

Sample ID 116B76.0 116B78.0 116B83.0 116B85.0 116B86.5 116B88.0

05/01/1992

2.00 - 2.50

UST190-B-9

116B92.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.83 U NA NA NA1,3-DICHLOROBENZENE 0.84 U
NA NA 0.83 U NA NA NA1,4-DICHLOROBENZENE 0.81 U
NA NA 0.83 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.84 U
NA NA 4.2 U NA NA NA2,4,5-TRICHLOROPHENOL 4.2 U
NA NA 0.83 U NA NA NA2,4,6-TRICHLOROPHENOL 0.84 U
NA NA 0.83 U NA NA NA2,4-DICHLOROPHENOL 0.84 U
NA NA 0.83 U NA NA NA2,4-DIMETHYLPHENOL 0.84 U
NA NA 4.2 U NA NA NA2,4-DINITROPHENOL 4.2 U
NA NA 0.83 U NA NA NA2,4-DINITROTOLUENE 0.84 U
NA NA 0.83 U NA NA NA2,6-DINITROTOLUENE 0.84 U
NA NA 0.83 U NA NA NA2-CHLORONAPHTHALENE 0.84 U
NA NA 0.83 U NA NA NA2-CHLOROPHENOL 0.84 U
NA NA 0.83 U NA NA NA2-METHYLNAPHTHALENE 0.84 U
NA NA 0.83 U NA NA NA2-METHYLPHENOL 0.84 U
NA NA 4.2 U NA NA NA2-NITROANILINE 4.2 U
NA NA 4.2 U NA NA NA2-NITROPHENOL 4.2 U
NA NA 4.2 U NA NA NA3,3'-DICHLOROBENZIDINE 4.2 U
NA NA 4.2 U NA NA NA3-NITROANILINE 4.2 U
NA NA 4.2 U NA NA NA4,6-DINITRO-2-METHYLPHENOL 4.2 U
NA NA 0.83 U NA NA NA4-BROMOPHENYL-PHENYLETHER 0.84 U
NA NA 0.83 U NA NA NA4-CHLORO-3-METHYLPHENOL 0.84 U
NA NA 0.83 U NA NA NA4-CHLOROANILINE 0.84 U
NA NA 0.83 U NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.84 U
NA NA 0.83 U NA NA NA4-METHYLPHENOL 0.84 U
NA NA 4.2 U NA NA NA4-NITROANILINE 4.2 U
NA NA 4.2 U NA NA NA4-NITROPHENOL 4.2 U
NA NA 0.83 U NA NA NAACENAPHTHENE 0.84 U
NA NA 0.83 U NA NA NAACENAPHTHYLENE 0.84 U
NA NA 0.83 U NA NA NAANTHRACENE 0.84 U
NA NA 0.83 U NA NA NABENZO(A)ANTHRACENE 0.84 U
NA NA 0.83 U NA NA NABENZO(A)PYRENE 0.84 U
NA NA 0.83 U NA NA NABENZO(B)FLUORANTHENE 0.84 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.00 - 6.50

UST190-B-7

8.00 - 8.50

UST190-B-7

05/01/1992

3.00 - 3.50

UST190-B-8

05/01/1992

5.00 - 5.50

UST190-B-8

05/01/1992

6.50 - 7.00

UST190-B-8

05/01/1992

8.00 - 8.50

UST190-B-8

05/01/1992

Sample ID 116B76.0 116B78.0 116B83.0 116B85.0 116B86.5 116B88.0

05/01/1992

2.00 - 2.50

UST190-B-9

116B92.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.83 U NA NA NABENZO(G,H,I)PERYLENE 0.84 U
NA NA 0.83 U NA NA NABENZO(K)FLUORANTHENE 0.84 U
NA NA 4.2 U NA NA NABENZOIC ACID 4.2 U
NA NA 0.83 U NA NA NABENZYL ALCOHOL 0.84 U
NA NA 0.83 U NA NA NABIS(2-CHLOROETHOXY)METHANE 0.84 U
NA NA 0.83 U NA NA NABIS(2-CHLOROETHYL)ETHER 0.84 U
NA NA 0.83 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 0.84 U
NA NA 0.83 U NA NA NABUTYLBENZYLPHTHALATE 0.84 U
NA NA 0.83 U NA NA NACHRYSENE 0.84 U
NA NA 0.83 U NA NA NADI-N-BUTYLPHTHALATE 0.84 U
NA NA 0.83 U NA NA NADI-N-OCTYLPHTHALATE 0.84 U
NA NA 0.83 U NA NA NADIBENZ(A,H)ANTHRACENE 0.84 U
NA NA 0.83 U NA NA NADIBENZOFURAN 0.84 U
NA NA 0.83 U NA NA NADIETHYLPHTHALATE 0.84 U
NA NA 0.83 U NA NA NADIMETHYLPHTHALATE 0.84 U
NA NA 0.83 U NA NA NAFLUORANTHENE 0.84 U
NA NA 0.83 U NA NA NAFLUORENE 0.84 U
NA NA 0.83 U NA NA NAHEXACHLOROBENZENE 0.84 U
NA NA 0.83 U NA NA NAHEXACHLOROBUTADIENE 0.84 U
NA NA 0.83 U NA NA NAHEXACHLOROCYCLOPENTADIENE 0.84 U
NA NA 0.83 U NA NA NAHEXACHLOROETHANE 0.84 U
NA NA 0.83 U NA NA NAINDENO(1,2,3-CD)PYRENE 0.84 U
NA NA 0.83 U NA NA NAISOPHORONE 0.84 U
NA NA 0.83 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.84 U
NA NA 0.83 U NA NA NAN-NITROSODIPHENYLAMINE (1) 0.84 U
NA NA 0.83 U NA NA NANAPHTHALENE 0.84 U
NA NA 0.83 U NA NA NANITROBENZENE 0.84 U
NA NA 4.2 U NA NA NAPENTACHLOROPHENOL 4.2 U
NA NA 0.83 U NA NA NAPHENANTHRENE 0.84 U
NA NA 0.83 U NA NA NAPHENOL 0.84 U
NA NA 0.83 U NA NA NAPYRENE 0.84 U
NA NA 0 U NA NA NATOTAL HMW PAHS 0 U
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

6.00 - 6.50

UST190-B-7

8.00 - 8.50

UST190-B-7

05/01/1992

3.00 - 3.50

UST190-B-8

05/01/1992

5.00 - 5.50

UST190-B-8

05/01/1992

6.50 - 7.00

UST190-B-8

05/01/1992

8.00 - 8.50

UST190-B-8

05/01/1992

Sample ID 116B76.0 116B78.0 116B83.0 116B85.0 116B86.5 116B88.0

05/01/1992

2.00 - 2.50

UST190-B-9

116B92.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0 U NA NA NATOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

30 1.5 U 1.3 U 1.2 U 1.3 U 58DIESEL RANGE ORGANICS 13
Gasoline Range (purgeables)

NA NA 0.5 U NA NA NAGASOLINE RANGE ORGANICS 0.4 U

Percent Moisture (%MST)
30 32 20 18 21 26PERCENT MOISTURE 21
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Sample Depth

05/01/1992

Sample Location ID

Sample Date

3.50 - 4.00

UST190-B-9

5.00 - 5.50

UST190-B-9

05/01/1992

6.50 - 7.00

UST190-B-9

09/21/1992

6.00 - 6.00

UST190-PT-1

09/21/1992

9.00 - 9.00

UST190-PT-1

09/22/1992

6.00 - 6.00

UST190-PT-10

05/01/1992

Sample ID 116B93.5 116B95.0 116B96.5 116PT-1-6.0 116PT-1-9.0 116PT-10-6.0

09/22/1992

9.50 - 9.50

UST190-PT-10

116PT-10-9.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 1.3 U 36 105 5 U 5 UDIESEL RANGE ORGANICS 5 U
NA NA NA 28,000 1,000 U 1,000 UFUEL OIL NA

Percent Moisture (%MST)
21 20 19 NA NA NAPERCENT MOISTURE NA
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Sample Depth

09/22/1992

Sample Location ID

Sample Date

4.00 - 4.00

UST190-PT-11

9.50 - 9.50

UST190-PT-11

09/22/1992

4.50 - 4.50

UST190-PT-12

09/22/1992

8.00 - 8.00

UST190-PT-12

09/22/1992

4.50 - 4.50

UST190-PT-13

09/22/1992

9.50 - 9.50

UST190-PT-13

09/22/1992

Sample ID 116PT-11-4.0 116PT-11-9.5 116PT-12-4.5 116PT-12-8.0 116PT-13-4.5 116PT-13-9.5

09/22/1992

3.50 - 3.50

UST190-PT-14

116PT-14-3.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

50 103 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
13,400 27,600 NA NA 1,000 U 1,000 UFUEL OIL NA
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Sample Depth

09/22/1992

Sample Location ID

Sample Date

7.50 - 7.50

UST190-PT-14

9.50 - 9.50

UST190-PT-15

09/23/1992

4.00 - 4.00

UST190-PT-16

09/23/1992

9.50 - 9.50

UST190-PT-16

09/23/1992

5.50 - 5.50

UST190-PT-17

09/23/1992

9.00 - 9.00

UST190-PT-17

09/23/1992

Sample ID 116PT-14-7.5 116PT-15-9.5 116PT-16-4.0 116PT-16-9.5 116PT-17-5.5 116PT-17-9.0

09/23/1992

2.00 - 2.00

UST190-PT-18

116PT-18-2.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U NA 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/23/1992

Sample Location ID

Sample Date

8.00 - 8.00

UST190-PT-18

1.50 - 1.50

UST190-PT-19

09/23/1992

8.00 - 8.00

UST190-PT-19

09/21/1992

9.00 - 9.00

UST190-PT-2

09/23/1992

3.00 - 3.00

UST190-PT-20

09/23/1992

8.50 - 8.50

UST190-PT-20

09/23/1992

Sample ID 116PT-18-8.0 116PT-19-1.5 116PT-19-8.0 116PT-2-9.0 116PT-20-3.0 116PT-20-8.5

09/23/1992

5.00 - 5.00

UST190-PT-21

116PT-21-5.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 8 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 2,140 1,000 U 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/23/1992

Sample Location ID

Sample Date

8.50 - 8.50

UST190-PT-21

5.50 - 5.50

UST190-PT-22

09/23/1992

8.50 - 8.50

UST190-PT-22

09/23/1992

5.50 - 5.50

UST190-PT-23

09/23/1992

8.50 - 8.50

UST190-PT-23

09/23/1992

5.50 - 5.50

UST190-PT-24

09/23/1992

Sample ID 116PT-21-8.5 116PT-22-5.5 116PT-22-8.5 116PT-23-5.5 116PT-23-8.5 116PT-24-5.5

09/23/1992

9.00 - 9.00

UST190-PT-24

116PT-24-9.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/24/1992

Sample Location ID

Sample Date

6.00 - 6.00

UST190-PT-25

9.00 - 9.00

UST190-PT-25

09/24/1992

3.00 - 3.00

UST190-PT-26

09/24/1992

9.00 - 9.00

UST190-PT-26

09/24/1992

5.00 - 5.00

UST190-PT-27

09/24/1992

5.00 - 5.00

UST190-PT-28

09/24/1992

Sample ID 116PT-25-6.0 116PT-25-9.0 116PT-26-3.0 116PT-26-9.0 116PT-27-5.0 116PT-28-5.0

09/24/1992

10.00 - 10.00

UST190-PT-28

116PT-28-10.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/24/1992

Sample Location ID

Sample Date

4.00 - 4.00

UST190-PT-29

10.00 - 10.00

UST190-PT-29

09/21/1992

7.00 - 7.00

UST190-PT-3

09/24/1992

3.50 - 3.50

UST190-PT-30

09/24/1992

8.00 - 8.00

UST190-PT-30

09/24/1992

4.00 - 4.00

UST190-PT-31

09/24/1992

Sample ID 116PT-29-4.0 116PT-29-10.0 116PT-3-7.0 116PT-30-3.5 116PT-30-8.0 116PT-31-4.0

09/24/1992

8.00 - 8.00

UST190-PT-31

116PT-31-8.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/25/1992

Sample Location ID

Sample Date

4.00 - 4.00

UST190-PT-32

8.00 - 8.00

UST190-PT-32

09/25/1992

7.00 - 7.00

UST190-PT-33

09/25/1992

8.50 - 8.50

UST190-PT-33

09/25/1992

5.00 - 5.00

UST190-PT-34

09/25/1992

9.00 - 9.00

UST190-PT-34

09/25/1992

Sample ID 116PT-32-4.0 116PT-32-8.0 116PT-33-7.0 116PT-33-8.5 116PT-34-5.0 116PT-34-9.0

09/25/1992

10.00 - 10.00

UST190-PT-35

116PT-35-10.0

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 UFUEL OIL 1,000 U

 
Page 180 of 184



Sample Depth

09/25/1992

Sample Location ID

Sample Date

5.00 - 5.00

UST190-PT-35

8.00 - 8.00

UST190-PT-4

09/21/1992

9.00 - 9.00

UST190-PT-5

09/22/1992

8.80 - 8.80

UST190-PT-6

09/22/1992

4.00 - 4.00

UST190-PT-7

09/22/1992

8.80 - 8.80

UST190-PT-7

09/21/1992

Sample ID 116PT-35-5.0 116PT-4-8.0 116PT-5-9.0 116PT-6-8.8 116PT-7-4.0 116PT-7-8.8

09/22/1992

10.50 - 10.50

UST190-PT-8

116PT-8-10.5

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 5 U 5 U 5 U 5 U 5 UDIESEL RANGE ORGANICS 5 U
1,000 U 1,000 U 1,000 U 1,000 U 1,000 U 1,000 UFUEL OIL 1,000 U
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Sample Depth

09/22/1992

Sample Location ID

Sample Date

5.50 - 5.50

UST190-PT-8

6.00 - 6.00

UST190-PT-8

09/22/1992

8.00 - 8.00

UST190-PT-9

12/22/1992

USTA190-TANK

11/27/2006

0.50 - 1.00

USTA225-1

11/27/2006

3.00 - 4.00

USTA225-1

09/22/1992

Sample ID 116PT-8-5.5 116PT-8-6.0 116PT-9-8.0 TN-A190-SP A225SS001 A225WB001

11/27/2006

9.50 - 10.00

USTA225-1

A225WB002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.0057 U 0.0058 U1,1,1-TRICHLOROETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,1,2,2-TETRACHLOROETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,1,2-TRICHLOROETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,1-DICHLOROETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,1-DICHLOROETHENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,2-DICHLOROETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 U1,2-DICHLOROPROPANE 0.007 U
NA NA NA NA 0.011 U 0.012 UJ2-BUTANONE 0.014 UJ
NA NA NA NA 0.011 UJ 0.012 UJ2-HEXANONE 0.014 UJ
NA NA NA NA 0.011 U 0.012 U4-METHYL-2-PENTANONE 0.014 U
NA NA NA NA 0.023 UJ 0.023 UJACETONE 0.028 UJ
NA NA NA 0.071 U 0.0057 U 0.0058 UBENZENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UBROMODICHLOROMETHANE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UBROMOFORM 0.007 U
NA NA NA NA 0.011 U 0.012 UBROMOMETHANE 0.014 U
NA NA NA NA 0.0057 U 0.0058 UCARBON DISULFIDE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UCARBON TETRACHLORIDE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UCHLOROBENZENE 0.007 U
NA NA NA NA 0.011 U 0.012 UCHLOROETHANE 0.014 U
NA NA NA NA 0.0057 U 0.0058 UCHLOROFORM 0.007 U
NA NA NA NA 0.011 U 0.012 UCHLOROMETHANE 0.014 U
NA NA NA NA 0.0057 U 0.0058 UCIS-1,2-DICHLOROETHENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UCIS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UDIBROMOCHLOROMETHANE 0.007 U
NA NA NA 0.17 0.0057 U 0.0058 UETHYLBENZENE 0.007 U
NA NA NA NA 0.023 UJ 0.023 UMETHYLENE CHLORIDE 0.028 UJ
NA NA NA NA 0.0057 U 0.0058 USTYRENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UTETRACHLOROETHENE 0.007 U
NA NA NA 0.071 U 0.0057 U 0.0058 UTOLUENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UTRANS-1,2-DICHLOROETHENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UTRANS-1,3-DICHLOROPROPENE 0.007 U
NA NA NA NA 0.0057 U 0.0058 UTRICHLOROETHENE 0.007 U
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Sample Depth

09/22/1992

Sample Location ID

Sample Date

5.50 - 5.50

UST190-PT-8

6.00 - 6.00

UST190-PT-8

09/22/1992

8.00 - 8.00

UST190-PT-9

12/22/1992

USTA190-TANK

11/27/2006

0.50 - 1.00

USTA225-1

11/27/2006

3.00 - 4.00

USTA225-1

09/22/1992

Sample ID 116PT-8-5.5 116PT-8-6.0 116PT-9-8.0 TN-A190-SP A225SS001 A225WB001

11/27/2006

9.50 - 10.00

USTA225-1

A225WB002

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
NA NA NA NA 0.011 U 0.012 UVINYL CHLORIDE 0.014 U
NA NA NA 0.64 0.0057 U 0.0058 UXYLENE (TOTAL) 0.007 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

5 U 18 5 U 13,000 160 HY 1,400 HDIESEL RANGE ORGANICS 190 HY
NA 4,800 NA NA NA NAFUEL OIL NA
NA NA NA NA 1,400 H 660 HLMOTOR OIL RANGE ORGANICS 700 HL

Gasoline Range (purgeables)
NA NA NA 120 0.21 UJ 0.27 UJGASOLINE RANGE ORGANICS 0.24 UJ

Percent Moisture (%MST)
NA NA NA NA 7 17PERCENT MOISTURE 17
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NA

M

Percent moisture
Benzene hexachloride
Composite sample
Chromatographic pattern resembles diesel
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene

DDT
H
HMW
HMX
ID
J

Dichlorodiphenyltrichloroethane
Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value

L
LMW

mg/kg

Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.
Low-molecular-weight
Chromatographic pattern resembles motor oil
Milligram per kilogram

PAH
Not applicable
Polycyclic aromatic hydrocarbon

PCB Polychlorinated biphenyl
R Result rejected during quality assurance review

Notes:

r Removed sample

DDE

RDX Cyclotrimethylene trinitramine
TPH Total petroleum hydrocarbons

%MST
BHC
c
D
DDD

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

TABLE G-4: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

 Page 184 of 184

Removed samples are indicated with grey shading.



Sample Depth

01/26/1993

Sample Location ID

Sample Date

5.00 - 5.00

191246-S-E1

5.00 - 5.00

191246-S-E2

01/26/1993

5.00 - 5.00

191A71-S-E1

01/26/1993

5.00 - 5.00

191A71-S-E2

01/12/1993

3.00 - 3.00

191A71-S-P1

01/28/1993

2.50 - 2.50

191A71-S-P2

01/26/1993

Sample ID 191246-S-E1 191246-S-E2 191A71-S-E1 191A71-S-E2 191A71-S-P1 191A71-S-P2

01/28/1993

2.50 - 2.50

191A71-S-P3

191A71-S-P3

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0006 U 0.0006 UBENZENE 0.0006 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0006 U 0.0006 UETHYLBENZENE 0.0006 U
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0006 U 0.0006 UTOLUENE 0.001
0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0006 U 0.0006 UXYLENE (TOTAL) 0.0022

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 U 12 U 13 U 16 U 13 U 11 UDIESEL RANGE ORGANICS 13 U
12 U 12 U 13 U 16 U 39 39MOTOR OIL RANGE ORGANICS 45
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4021

0.00 - 0.50

208UX4022

03/29/1999

0.00 - 0.50

208UX4023

03/29/1999

0.00 - 0.50

208UX4024

03/29/1999

1.00 - 1.50

208UX4025

03/29/1999

2.50 - 3.00

208UX4026

03/29/1999

Sample ID 208UX4021 208UX4022 208UX4023 208UX4024 208UX4025 208UX4026

03/29/1999

2.50 - 3.00

208UX4027

208UX4027

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
6.4 J 5.8 J 7.6 J 10 U 8.7 J 6.2 JANTIMONY 11.2
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 3.7 J

26,400 25,800 25,400 68,700 24,600 12,100CALCIUM 11,200
87.9 153 119 130 115 134CHROMIUM 145
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
63.3 90.1 85.2 29.4 100 J 70.6COPPER 88.1

41,300 48,400 37,300 29,100 42,100 52,000IRON 51,300
172 255 199 45.9 510 J 53.3LEAD 147

1,020 1,220 766 929 1,170 958MANGANESE 1,160
41.1 51.9 23.5 57.6 46.1 57NICKEL 76.2

15,700 14,200 14,900 7,780 14,400 17,400POTASSIUM 16,000
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
13.7 17.7 25 16.1 23.6 8.7 JTIN 20.3
3,470 3,970 3,380 3,050 4,150 4,130TITANIUM 4,020
110 142 99.2 74.1 123 147VANADIUM 130
472 502 436 206 994 J 191ZINC 482

Volatile Organic Compounds (mg/kg)
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,1,1-TRICHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,1,2-TRICHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,1-DICHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,1-DICHLOROETHENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.004 J 0.014 U1,2-DICHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U1,2-DICHLOROPROPANE 0.02 U
0.026 UJ 0.012 UJ 0.037 UJ 0.046 UJ 0.029 UJ 0.014 UJ2-BUTANONE 0.02 UJ
0.026 UJ 0.012 UJ 0.037 UJ 0.046 UJ 0.029 U 0.014 UJ2-HEXANONE 0.02 UJ
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 U4-METHYL-2-PENTANONE 0.02 U
0.049 UJ 0.042 UJ 0.046 UJ 0.091 UJ 0.07 UJ 0.017 UJACETONE 0.02 UJ
0.018 J 0.007 J 0.013 J 0.029 J 0.14 0.014 UBENZENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UBROMODICHLOROMETHANE 0.02 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4021

0.00 - 0.50

208UX4022

03/29/1999

0.00 - 0.50

208UX4023

03/29/1999

0.00 - 0.50

208UX4024

03/29/1999

1.00 - 1.50

208UX4025

03/29/1999

2.50 - 3.00

208UX4026

03/29/1999

Sample ID 208UX4021 208UX4022 208UX4023 208UX4024 208UX4025 208UX4026

03/29/1999

2.50 - 3.00

208UX4027

208UX4027

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UBROMOFORM 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UBROMOMETHANE 0.02 U
0.007 J 0.012 U 0.037 U 0.006 J 0.013 J 0.014 UCARBON DISULFIDE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCARBON TETRACHLORIDE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCHLOROBENZENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCHLOROETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCHLOROFORM 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCHLOROMETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UDIBROMOCHLOROMETHANE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.012 J 0.014 UETHYLBENZENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UMETHYLENE CHLORIDE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 USTYRENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UTETRACHLOROETHENE 0.02 U
0.009 J 0.005 J 0.006 J 0.014 J 0.074 0.014 UTOLUENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UTRICHLOROETHENE 0.02 U
0.026 U 0.012 U 0.037 U 0.046 U 0.029 U 0.014 UVINYL CHLORIDE 0.02 U
0.026 U 0.002 J 0.037 U 0.046 U 0.015 J 0.014 UXYLENE (TOTAL) 0.02 U

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U1,2,4-TRICHLOROBENZENE 0.4 U
0.2 U 0.2 U 0.2 U 0.2 U 0.21 U 0.19 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.21 U 0.19 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.2 U 0.2 U 0.2 U 0.21 U 0.19 U1,4-DICHLOROBENZENE 0.2 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
1 U 1 U 1 U 1 U 1 U 0.97 U2,4,5-TRICHLOROPHENOL 1 U

0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2,4,6-TRICHLOROPHENOL 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2,4-DICHLOROPHENOL 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2,4-DIMETHYLPHENOL 0.4 U
1 U 1 U 1 U 1 U 1 U 0.97 U2,4-DINITROPHENOL 1 U

0.4 U 0.41 U 0.41 U 0.41 U 0.94 0.38 U2,4-DINITROTOLUENE 0.4 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4021

0.00 - 0.50

208UX4022

03/29/1999

0.00 - 0.50

208UX4023

03/29/1999

0.00 - 0.50

208UX4024

03/29/1999

1.00 - 1.50

208UX4025

03/29/1999

2.50 - 3.00

208UX4026

03/29/1999

Sample ID 208UX4021 208UX4022 208UX4023 208UX4024 208UX4025 208UX4026

03/29/1999

2.50 - 3.00

208UX4027

208UX4027

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U 0.41 U 0.41 U 0.41 U 0.04 J 0.38 U2,6-DINITROTOLUENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2-CHLORONAPHTHALENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2-CHLOROPHENOL 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2-METHYLNAPHTHALENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2-METHYLPHENOL 0.4 U
1 U 1 U 1 U 1 U 1 U 0.97 U2-NITROANILINE 1 U

0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U2-NITROPHENOL 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U3,3'-DICHLOROBENZIDINE 0.4 U
1 U 1 U 1 U 1 U 1 U 0.97 U3-NITROANILINE 1 U
1 U 1 U 1 U 1 U 1 U 0.97 U4,6-DINITRO-2-METHYLPHENOL 1 U

0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U4-CHLOROANILINE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 U4-METHYLPHENOL 0.4 U
1 U 1 U 1 U 1 U 1 U 0.97 U4-NITROANILINE 1 UJ
1 U 1 U 1 U 1 U 1 U 0.97 U4-NITROPHENOL 1 U

0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.19 JACENAPHTHENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UACENAPHTHYLENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.2 JANTHRACENE 0.024 J
0.4 U 0.41 U 0.41 U 0.029 J 0.14 J 0.13 JBENZO(A)ANTHRACENE 0.061 J
0.4 U 0.41 U 0.41 U 0.41 UJ 0.18 J 0.073 JBENZO(A)PYRENE 0.041 J
0.4 U 0.41 U 0.41 U 0.41 UJ 0.25 J 0.084 JBENZO(B)FLUORANTHENE 0.055 J
0.4 U 0.41 U 0.41 U 0.41 UJ 0.035 J 0.023 JBENZO(G,H,I)PERYLENE 0.02 J
0.4 U 0.41 U 0.41 U 0.41 UJ 0.26 J 0.078 JBENZO(K)FLUORANTHENE 0.052 J
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UBIS(2-CHLOROETHYL)ETHER 0.4 U

0.16 UJ 0.16 U 0.16 UJ 0.16 UJ 0.16 UJ 0.15 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
0.4 U 0.41 U 0.41 U 0.41 UJ 0.41 U 0.38 UBUTYLBENZYLPHTHALATE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.022 JCARBAZOLE 0.4 U
0.4 U 0.41 U 0.034 J 0.043 J 0.15 J 0.16 JCHRYSENE 0.07 J
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UDI-N-BUTYLPHTHALATE 0.4 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4021

0.00 - 0.50

208UX4022

03/29/1999

0.00 - 0.50

208UX4023

03/29/1999

0.00 - 0.50

208UX4024

03/29/1999

1.00 - 1.50

208UX4025

03/29/1999

2.50 - 3.00

208UX4026

03/29/1999

Sample ID 208UX4021 208UX4022 208UX4023 208UX4024 208UX4025 208UX4026

03/29/1999

2.50 - 3.00

208UX4027

208UX4027

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 UJ 0.41 UJ 0.41 U 0.41 UJ 0.41 UJ 0.38 UJDI-N-OCTYLPHTHALATE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 UJ 0.41 UJ 0.38 UDIBENZ(A,H)ANTHRACENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.084 JDIBENZOFURAN 0.4 UJ
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UDIETHYLPHTHALATE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UDIMETHYLPHTHALATE 0.4 U
0.4 U 0.41 U 0.037 J 0.087 J 0.21 J 0.66FLUORANTHENE 0.14 J
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.16 JFLUORENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UHEXACHLOROBENZENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UHEXACHLOROBUTADIENE 0.4 U
0.4 UJ 0.41 UJ 0.41 U 0.41 U 0.41 U 0.38 UJHEXACHLOROCYCLOPENTADIENE 0.4 UJ
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UHEXACHLOROETHANE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 UJ 0.038 J 0.024 JINDENO(1,2,3-CD)PYRENE 0.018 J
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UISOPHORONE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.086 J 0.38 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UNAPHTHALENE 0.4 U
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UNITROBENZENE 0.4 U
1 U 1 U 1 U 1 UJ 1 UJ 0.97 UPENTACHLOROPHENOL 1 U

0.4 U 0.41 U 0.022 J 0.047 J 0.044 J 1.1PHENANTHRENE 0.048 J
0.4 U 0.41 U 0.41 U 0.41 U 0.41 U 0.38 UPHENOL 0.4 U
0.4 U 0.021 J 0.032 J 0.058 J 0.15 J 0.46PYRENE 0.15 J
0 U 0.021 0.103 0.217 1.413 1.692TOTAL HMW PAHS 0.607
0 U 0 U 0.022 0.047 0.044 1.65TOTAL LMW PAHS 0.072

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 UJ 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1016 0.021 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

0.00 - 0.50

208UX4021

0.00 - 0.50

208UX4022

03/29/1999

0.00 - 0.50

208UX4023

03/29/1999

0.00 - 0.50

208UX4024

03/29/1999

1.00 - 1.50

208UX4025

03/29/1999

2.50 - 3.00

208UX4026

03/29/1999

Sample ID 208UX4021 208UX4022 208UX4023 208UX4024 208UX4025 208UX4026

03/29/1999

2.50 - 3.00

208UX4027

208UX4027

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.041 U 0.042 U 0.041 U 0.041 U 0.042 U 0.039 UAROCLOR-1221 0.041 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1232 0.021 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1242 0.021 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1248 0.021 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1254 0.021 U
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UAROCLOR-1260 0.021 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.002 J 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR 0.0004 U
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR EPOXIDE 0.0004 UJ
0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.02 UMETHOXYCHLOR 0.021 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0.002 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.12 U 0.12 U 0.13 U 0.12 UTOXAPHENE 0.12 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

10 Y 11 Y 16 U 8 U 17 U 8 UDIESEL RANGE ORGANICS 8 U
110 Y 83 Y 480 Y 270 Y 460 Y 85 YMOTOR OIL RANGE ORGANICS 94 Y

Gasoline Range (purgeables)
0.6 UJ 0.6 U 0.8 Y 0.6 U 0.6 U 0.6 UGASOLINE RANGE ORGANICS 0.6 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4028

2.50 - 3.00

208UX4029

03/29/1999

1.00 - 1.50

208UX4030

12/09/1999

3.00 - 3.50

208UX4210

12/09/1999

3.00 - 3.50

208UX4211

12/09/1999

3.00 - 3.50

208UX4212

03/29/1999

Sample ID 208UX4028 208UX4029 208UX4030 208UX4210 208UX4211 208UX4212

12/09/1999

1.50 - 2.00

208UX4213

208UX4213

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
24.8 10 U 22.4 5.3 J 10 U 10 UANTIMONY 10 U
10 U 10 U 7.2 J 10 U 10 U 10 UCADMIUM 10 U

11,600 11,100 14,000 9,080 9,450 9,210CALCIUM 9,910
124 110 133 113 96.2 111CHROMIUM 114
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
110 98 71.5 79.9 63 58.9COPPER 61.8

50,200 55,100 45,700 55,600 55,600 54,700IRON 53,300
265 215 204 18.7 10 U 10.6 JLEAD 52.7
970 1,720 3,530 1,350 920 1,070MANGANESE 1,250
60.5 50.7 74.9 39.5 31.1 25NICKEL 41.2

15,700 16,200 14,400 11,300 11,500 11,600POTASSIUM 12,200
10 U 10 U 4 J 10 U 10 U 10 USILVER 10 U
31 13 20.8 12.9 12.3 10.1TIN 12.9

3,930 4,120 4,200 3,700 3,970 3,850TITANIUM 3,710
154 125 120 149 155 156VANADIUM 142
459 207 415 109 96.1 85.1 JZINC 105

Volatile Organic Compounds (mg/kg)
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,1,1-TRICHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,1,2-TRICHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,1-DICHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,1-DICHLOROETHENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,2-DICHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U1,2-DICHLOROPROPANE 0.013 U
0.019 UJ 0.016 UJ 6.7 U 0.011 UJ 0.013 UJ 0.012 UJ2-BUTANONE 0.014 UJ
0.019 UJ 0.016 U 6.7 U 0.011 UJ 0.013 UJ 0.012 UJ2-HEXANONE 0.013 UJ
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 U4-METHYL-2-PENTANONE 0.013 U
0.019 UJ 0.022 UJ 6.7 U 0.02 UJ 0.046 UJ 0.053 UJACETONE 0.11 J
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UBENZENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UBROMODICHLOROMETHANE 0.013 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4028

2.50 - 3.00

208UX4029

03/29/1999

1.00 - 1.50

208UX4030

12/09/1999

3.00 - 3.50

208UX4210

12/09/1999

3.00 - 3.50

208UX4211

12/09/1999

3.00 - 3.50

208UX4212

03/29/1999

Sample ID 208UX4028 208UX4029 208UX4030 208UX4210 208UX4211 208UX4212

12/09/1999

1.50 - 2.00

208UX4213

208UX4213

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UBROMOFORM 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UBROMOMETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCARBON DISULFIDE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCARBON TETRACHLORIDE 0.013 U
0.019 U 0.006 J 6.7 U 0.011 U 0.013 U 0.012 UCHLOROBENZENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCHLOROETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCHLOROFORM 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCHLOROMETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UDIBROMOCHLOROMETHANE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UETHYLBENZENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UMETHYLENE CHLORIDE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 USTYRENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UTETRACHLOROETHENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UTOLUENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UTRICHLOROETHENE 0.013 U
0.019 U 0.016 U 6.7 U 0.011 U 0.013 U 0.012 UVINYL CHLORIDE 0.013 U
0.019 U 0.002 J 6.7 U 0.011 U 0.013 U 0.012 UXYLENE (TOTAL) 0.013 U

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U1,2,4-TRICHLOROBENZENE 0.44 U
0.19 U 0.2 U 0.21 U 0.22 U 0.22 U 0.22 U1,2-DICHLOROBENZENE 0.22 U
0.19 U 0.2 U 0.21 U 0.22 U 0.22 U 0.22 U1,3-DICHLOROBENZENE 0.22 U
0.19 U 0.2 U 0.21 U 0.22 U 0.22 U 0.22 U1,4-DICHLOROBENZENE 0.22 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.44 U
0.97 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2,4,5-TRICHLOROPHENOL 1.1 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,4,6-TRICHLOROPHENOL 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,4-DICHLOROPHENOL 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,4-DIMETHYLPHENOL 0.44 U
0.97 U 1 U 1.1 U 1.1 UJ 1.1 UJ 1.1 UJ2,4-DINITROPHENOL 1.1 UJ
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,4-DINITROTOLUENE 0.44 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4028

2.50 - 3.00

208UX4029

03/29/1999

1.00 - 1.50

208UX4030

12/09/1999

3.00 - 3.50

208UX4210

12/09/1999

3.00 - 3.50

208UX4211

12/09/1999

3.00 - 3.50

208UX4212

03/29/1999

Sample ID 208UX4028 208UX4029 208UX4030 208UX4210 208UX4211 208UX4212

12/09/1999

1.50 - 2.00

208UX4213

208UX4213

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2,6-DINITROTOLUENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2-CHLORONAPHTHALENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2-CHLOROPHENOL 0.44 U
0.39 U 0.4 U 0.063 J 0.43 U 0.44 U 0.44 U2-METHYLNAPHTHALENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2-METHYLPHENOL 0.44 U
0.97 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U2-NITROANILINE 1.1 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U2-NITROPHENOL 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U3,3'-DICHLOROBENZIDINE 0.44 U
0.97 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U3-NITROANILINE 1.1 U
0.97 U 1 U 1.1 U 1.1 U 1.1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U4-BROMOPHENYL-PHENYLETHER 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U4-CHLORO-3-METHYLPHENOL 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U4-CHLOROANILINE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U4-CHLOROPHENYL-PHENYLETHER 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 U4-METHYLPHENOL 0.44 U
0.97 U 1 U 1.1 U 1.1 UJ 1.1 UJ 1.1 UJ4-NITROANILINE 1.1 UJ
0.97 U 1 U 1.1 U 1.1 UJ 1.1 UJ 1.1 UJ4-NITROPHENOL 1.1 UJ
0.39 U 0.4 U 0.042 J 0.43 U 0.44 U 0.44 UACENAPHTHENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UACENAPHTHYLENE 0.44 U
0.39 U 0.4 U 0.038 J 0.43 U 0.44 U 0.44 UANTHRACENE 0.44 U
0.39 U 0.4 U 0.051 J 0.43 U 0.44 U 0.44 UBENZO(A)ANTHRACENE 0.44 U
0.39 U 0.4 U 0.039 J 0.43 U 0.44 U 0.44 UBENZO(A)PYRENE 0.44 U
0.39 U 0.4 U 0.061 J 0.43 UJ 0.44 U 0.44 UBENZO(B)FLUORANTHENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UBENZO(G,H,I)PERYLENE 0.44 U
0.39 U 0.4 U 0.062 J 0.43 U 0.44 U 0.44 UBENZO(K)FLUORANTHENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UBIS(2-CHLOROETHOXY)METHANE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UBIS(2-CHLOROETHYL)ETHER 0.44 U
0.15 U 0.16 U 0.17 U 0.17 U 0.17 U 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.17 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UBUTYLBENZYLPHTHALATE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UCARBAZOLE 0.44 U
0.39 U 0.4 U 0.067 J 0.43 U 0.44 U 0.44 UCHRYSENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UDI-N-BUTYLPHTHALATE 0.44 U
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Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4028

2.50 - 3.00

208UX4029

03/29/1999

1.00 - 1.50

208UX4030

12/09/1999

3.00 - 3.50

208UX4210

12/09/1999

3.00 - 3.50

208UX4211

12/09/1999

3.00 - 3.50

208UX4212

03/29/1999

Sample ID 208UX4028 208UX4029 208UX4030 208UX4210 208UX4211 208UX4212

12/09/1999

1.50 - 2.00

208UX4213

208UX4213

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UDI-N-OCTYLPHTHALATE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UDIBENZ(A,H)ANTHRACENE 0.44 U
0.39 U 0.4 U 0.021 J 0.43 U 0.44 U 0.44 UDIBENZOFURAN 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UDIETHYLPHTHALATE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UDIMETHYLPHTHALATE 0.44 U
0.019 J 0.022 J 0.22 J 0.43 U 0.44 U 0.44 UFLUORANTHENE 0.44 U
0.39 U 0.4 U 0.031 J 0.43 U 0.44 U 0.44 UFLUORENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UHEXACHLOROBENZENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UHEXACHLOROBUTADIENE 0.44 U
0.39 UJ 0.4 UJ 0.43 UJ 0.43 UJ 0.44 UJ 0.44 UJHEXACHLOROCYCLOPENTADIENE 0.44 UJ
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UHEXACHLOROETHANE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UINDENO(1,2,3-CD)PYRENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UISOPHORONE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UN-NITROSO-DI-N-PROPYLAMINE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UN-NITROSODIPHENYLAMINE (1) 0.44 U
0.39 U 0.4 U 0.059 J 0.43 U 0.44 U 0.44 UNAPHTHALENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UNITROBENZENE 0.44 U
0.97 U 1 U 1.1 U 1.1 U 1.1 U 1.1 UPENTACHLOROPHENOL 1.1 U
0.39 U 0.4 U 0.21 J 0.43 U 0.44 U 0.44 UPHENANTHRENE 0.44 U
0.39 U 0.4 U 0.43 U 0.43 U 0.44 U 0.44 UPHENOL 0.44 U
0.023 J 0.4 U 0.16 J 0.43 U 0.44 U 0.44 UPYRENE 0.44 U
0.042 0.022 0.66 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0.443 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.003 J 0.004 U 0.004 U 0.004 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U4,4'-DDE 0.004 U
0.004 U 0.005 0.004 UJ 0.004 U 0.004 U 0.004 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1016 0.022 U

 
Page 10 of 126



Sample Depth

03/29/1999

Sample Location ID

Sample Date

2.50 - 3.00

208UX4028

2.50 - 3.00

208UX4029

03/29/1999

1.00 - 1.50

208UX4030

12/09/1999

3.00 - 3.50

208UX4210

12/09/1999

3.00 - 3.50

208UX4211

12/09/1999

3.00 - 3.50

208UX4212

03/29/1999

Sample ID 208UX4028 208UX4029 208UX4030 208UX4210 208UX4211 208UX4212

12/09/1999

1.50 - 2.00

208UX4213

208UX4213

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.039 U 0.041 U 0.043 U 0.044 U 0.044 U 0.045 UAROCLOR-1221 0.044 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1232 0.022 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1242 0.022 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1248 0.022 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1254 0.022 U
0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UAROCLOR-1260 0.022 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U
0.0004 U 0.0004 U 0.0004 U 0.0004 UJ 0.0004 UJ 0.0004 UJHEPTACHLOR 0.0004 UJ
0.0004 UJ 0.0004 UJ 0.0004 UJ 0.0004 U 0.0004 U 0.0004 UHEPTACHLOR EPOXIDE 0.0004 U

0.02 U 0.021 U 0.022 U 0.022 U 0.022 U 0.022 UMETHOXYCHLOR 0.022 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0.005 0.003 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.12 U 0.12 U 0.13 U 0.13 U 0.13 U 0.13 UTOXAPHENE 0.13 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

8 U 12 Y 43 Y 9 U 9 U 9 UDIESEL RANGE ORGANICS 9 U
8 U 28 Y 56 Y 27 Y 9 J 12 YMOTOR OIL RANGE ORGANICS 16 Y

Gasoline Range (purgeables)
0.6 U 71 J 120 J 0.7 UJ 0.7 R 0.7 UJGASOLINE RANGE ORGANICS 0.7 UJ
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.50 - 2.00

208UX4214

2.00 - 2.50

208UX4215

12/09/1999

2.00 - 2.50

208UX4216

12/09/1999

2.00 - 2.50

208UX4217

12/09/1999

2.00 - 2.50

208UX4218

12/09/1999

3.00 - 3.50

208UX4219

12/09/1999

Sample ID 208UX4214 208UX4215 208UX4216 208UX4217 208UX4218 208UX4219

12/09/1999

2.00 - 2.50

208UX4220

208UX4220

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 5.6 J 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
9,190 11,000 10,900 10,600 9,410 8,940CALCIUM 9,430
105 109 116 103 123 119CHROMIUM 116
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
59.1 66.6 65.2 75.4 60 74.1COPPER 64.5

57,400 58,000 55,800 55,900 55,200 56,700IRON 56,500
10 U 26.5 25.3 27.3 9.8 J 225LEAD 9.3 J
1,040 1,850 1,210 1,140 846 1,250MANGANESE 1,050
41.6 51.2 37.2 41.1 35.3 49.6NICKEL 39

11,500 11,700 11,600 11,900 11,500 12,000POTASSIUM 11,900
10 U 10 U 10 U 10 U 10 U 10 USILVER 3.7 J
12.9 9 J 11.6 13.7 9.5 J 16.2TIN 12.6
3,910 4,040 3,870 3,840 3,920 3,880TITANIUM 3,870
167 163 160 182 153 165VANADIUM 177
101 98 97.6 102 104 171ZINC 110

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,2-DICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.012 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.014 UJ 0.012 UJ2-BUTANONE 0.012 UJ
0.012 UJ 0.012 UJ 0.011 UJ 0.012 UJ 0.014 UJ 0.012 UJ2-HEXANONE 0.012 UJ
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.038 UJ 0.08 J 0.044 UJ 0.057 UJ 0.04 UJ 0.026 UJACETONE 0.056 UJ
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UBENZENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UBROMODICHLOROMETHANE 0.012 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.50 - 2.00

208UX4214

2.00 - 2.50

208UX4215

12/09/1999

2.00 - 2.50

208UX4216

12/09/1999

2.00 - 2.50

208UX4217

12/09/1999

2.00 - 2.50

208UX4218

12/09/1999

3.00 - 3.50

208UX4219

12/09/1999

Sample ID 208UX4214 208UX4215 208UX4216 208UX4217 208UX4218 208UX4219

12/09/1999

2.00 - 2.50

208UX4220

208UX4220

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UBROMOFORM 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UBROMOMETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCARBON DISULFIDE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCHLOROBENZENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCHLOROETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCHLOROFORM 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCHLOROMETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UETHYLBENZENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UMETHYLENE CHLORIDE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 USTYRENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UTETRACHLOROETHENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UTOLUENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UTRICHLOROETHENE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UVINYL CHLORIDE 0.012 U
0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U1,2,4-TRICHLOROBENZENE 0.45 U
0.22 U 0.22 UJ 0.22 UJ 0.23 U 0.22 U 0.23 U1,2-DICHLOROBENZENE 0.22 U
0.22 U 0.22 UJ 0.22 UJ 0.23 U 0.22 U 0.23 U1,3-DICHLOROBENZENE 0.22 U
0.22 U 0.22 UJ 0.22 UJ 0.23 U 0.22 U 0.23 U1,4-DICHLOROBENZENE 0.22 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.45 U
1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.2 U2,4,5-TRICHLOROPHENOL 1.1 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,4,6-TRICHLOROPHENOL 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,4-DICHLOROPHENOL 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,4-DIMETHYLPHENOL 0.45 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.2 UJ2,4-DINITROPHENOL 1.1 UJ
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,4-DINITROTOLUENE 0.45 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.50 - 2.00

208UX4214

2.00 - 2.50

208UX4215

12/09/1999

2.00 - 2.50

208UX4216

12/09/1999

2.00 - 2.50

208UX4217

12/09/1999

2.00 - 2.50

208UX4218

12/09/1999

3.00 - 3.50

208UX4219

12/09/1999

Sample ID 208UX4214 208UX4215 208UX4216 208UX4217 208UX4218 208UX4219

12/09/1999

2.00 - 2.50

208UX4220

208UX4220

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2,6-DINITROTOLUENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2-CHLORONAPHTHALENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2-CHLOROPHENOL 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2-METHYLNAPHTHALENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2-METHYLPHENOL 0.45 U
1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.2 U2-NITROANILINE 1.1 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U2-NITROPHENOL 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 U3,3'-DICHLOROBENZIDINE 0.45 U
1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.2 U3-NITROANILINE 1.1 U
1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.2 UJ4,6-DINITRO-2-METHYLPHENOL 1.1 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U4-BROMOPHENYL-PHENYLETHER 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U4-CHLORO-3-METHYLPHENOL 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U4-CHLOROANILINE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U4-CHLOROPHENYL-PHENYLETHER 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 U4-METHYLPHENOL 0.45 U
1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.2 U4-NITROANILINE 1.1 UJ
1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.1 UJ 1.2 U4-NITROPHENOL 1.1 UJ
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UACENAPHTHENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UACENAPHTHYLENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UANTHRACENE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBENZO(A)ANTHRACENE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBENZO(A)PYRENE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBENZO(B)FLUORANTHENE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBENZO(G,H,I)PERYLENE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBENZO(K)FLUORANTHENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UBIS(2-CHLOROETHOXY)METHANE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UBIS(2-CHLOROETHYL)ETHER 0.45 U
0.17 U 0.18 U 0.17 UJ 0.18 U 0.18 U 0.18 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.18 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UBUTYLBENZYLPHTHALATE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UCARBAZOLE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UCHRYSENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UDI-N-BUTYLPHTHALATE 0.45 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.50 - 2.00

208UX4214

2.00 - 2.50

208UX4215

12/09/1999

2.00 - 2.50

208UX4216

12/09/1999

2.00 - 2.50

208UX4217

12/09/1999

2.00 - 2.50

208UX4218

12/09/1999

3.00 - 3.50

208UX4219

12/09/1999

Sample ID 208UX4214 208UX4215 208UX4216 208UX4217 208UX4218 208UX4219

12/09/1999

2.00 - 2.50

208UX4220

208UX4220

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UDI-N-OCTYLPHTHALATE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UDIBENZ(A,H)ANTHRACENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UDIBENZOFURAN 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UDIETHYLPHTHALATE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UDIMETHYLPHTHALATE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UFLUORANTHENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UFLUORENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UHEXACHLOROBENZENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UHEXACHLOROBUTADIENE 0.45 U
0.44 UJ 0.45 UJ 0.44 UJ 0.45 UJ 0.44 UJ 0.46 UHEXACHLOROCYCLOPENTADIENE 0.45 UJ
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UHEXACHLOROETHANE 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UINDENO(1,2,3-CD)PYRENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UISOPHORONE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UN-NITROSO-DI-N-PROPYLAMINE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UN-NITROSODIPHENYLAMINE (1) 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UNAPHTHALENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UNITROBENZENE 0.45 U
1.1 U 1.1 UJ 1.1 UJ 1.1 U 1.1 U 1.2 UPENTACHLOROPHENOL 1.1 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UPHENANTHRENE 0.45 U
0.44 U 0.45 UJ 0.44 UJ 0.45 U 0.44 U 0.46 UPHENOL 0.45 U
0.44 U 0.45 U 0.44 UJ 0.45 U 0.44 U 0.46 UPYRENE 0.45 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 U4,4'-DDD 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 U4,4'-DDE 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 U4,4'-DDT 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALDRIN 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UALPHA-CHLORDANE 0.002 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 UAROCLOR-1016 0.023 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.50 - 2.00

208UX4214

2.00 - 2.50

208UX4215

12/09/1999

2.00 - 2.50

208UX4216

12/09/1999

2.00 - 2.50

208UX4217

12/09/1999

2.00 - 2.50

208UX4218

12/09/1999

3.00 - 3.50

208UX4219

12/09/1999

Sample ID 208UX4214 208UX4215 208UX4216 208UX4217 208UX4218 208UX4219

12/09/1999

2.00 - 2.50

208UX4220

208UX4220

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.044 U 0.045 U 0.045 U 0.045 U 0.045 U 0.046 UAROCLOR-1221 0.045 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 UAROCLOR-1232 0.023 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 UAROCLOR-1242 0.023 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 UAROCLOR-1248 0.023 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.029AROCLOR-1254 0.023 U
0.022 U 0.026 0.022 U 0.023 U 0.022 U 0.023 UAROCLOR-1260 0.023 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UBETA-BHC 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UDELTA-BHC 0.002 U
0.004 U 0.002 J 0.004 U 0.005 U 0.004 U 0.005 UDIELDRIN 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UENDOSULFAN I 0.002 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 UENDOSULFAN II 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 UENDOSULFAN SULFATE 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 UENDRIN 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 UENDRIN ALDEHYDE 0.004 U
0.004 U 0.004 U 0.004 U 0.005 U 0.004 U 0.005 UENDRIN KETONE 0.004 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-BHC (LINDANE) 0.002 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.002 UGAMMA-CHLORDANE 0.002 U

0.0004 UJ 0.0004 UJ 0.0004 U 0.0004 U 0.0004 U 0.0005 UJHEPTACHLOR 0.0004 UJ
0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0004 U 0.0005 UJHEPTACHLOR EPOXIDE 0.0004 U
0.022 U 0.023 U 0.022 U 0.023 U 0.022 U 0.023 UMETHOXYCHLOR 0.023 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.14 U 0.13 U 0.14 U 0.13 U 0.14 UTOXAPHENE 0.14 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 9 U 9 U 9 U 9 U 9 UDIESEL RANGE ORGANICS 9 U
14 Y 19 Y 16 Y 9 U 58 Y 24 YMOTOR OIL RANGE ORGANICS 11 Y

Gasoline Range (purgeables)
0.7 UJ 0.7 UJ 0.7 UJ 0.7 UJ 0.7 UJ 0.7 UJGASOLINE RANGE ORGANICS 0.7 UJ
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4221

1.00 - 1.50

208UX4222

12/09/1999

1.00 - 1.50

208UX4223

12/09/1999

1.00 - 1.50

208UX4224

12/09/1999

1.00 - 1.50

208UX4225

12/09/1999

1.00 - 1.50

208UX4226

12/09/1999

Sample ID 208UX4221 208UX4222 208UX4223 208UX4224 208UX4225 208UX4226

12/09/1999

1.00 - 1.50

208UX4227

208UX4227

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
10 U 10 U 10 U 10 U 3.8 J 10 UCADMIUM 10 U

10,700 9,540 10,400 9,610 8,830 10,200CALCIUM 11,600
120 101 131 117 128 57.7CHROMIUM 66.6
10 U 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
72.3 61.4 69.7 80.8 79.1 50.4COPPER 37.5

56,000 56,500 55,500 53,900 55,600 35,500IRON 35,000
50.8 14.4 J 544 594 318 342LEAD 673
1,130 1,300 1,180 1,370 1,600 586MANGANESE 874
39.1 50.2 54.9 52.4 49.5 23.6NICKEL 28.4

11,900 12,200 13,000 14,100 13,400 6,430POTASSIUM 7,120
10 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
14.3 10.2 13.3 10.7 9.5 J 13.3TIN 16.5
3,920 3,970 3,890 4,060 4,030 1,860TITANIUM 2,190
170 153 166 160 173 65.5VANADIUM 79.8
145 98.9 J 255 696 302 188ZINC 360

Volatile Organic Compounds (mg/kg)
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,1,1-TRICHLOROETHANE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 U1,1,2,2-TETRACHLOROETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,1,2-TRICHLOROETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,1-DICHLOROETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,1-DICHLOROETHENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,2-DICHLOROETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,2-DICHLOROETHENE (TOTAL) 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 U1,2-DICHLOROPROPANE 0.017 U
0.013 UJ 0.011 UJ 0.012 UJ 0.021 UJ 0.011 UJ 1.4 U2-BUTANONE 0.99 J
0.013 UJ 0.011 UJ 0.012 UJ 0.017 UJ 0.011 UJ 1.4 U2-HEXANONE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 U4-METHYL-2-PENTANONE 0.017 U
0.059 UJ 0.044 UJ 0.064 J 0.12 J 0.053 UJ 1.4 UJACETONE 0.12 J
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UBENZENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UBROMODICHLOROMETHANE 0.017 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4221

1.00 - 1.50

208UX4222

12/09/1999

1.00 - 1.50

208UX4223

12/09/1999

1.00 - 1.50

208UX4224

12/09/1999

1.00 - 1.50

208UX4225

12/09/1999

1.00 - 1.50

208UX4226

12/09/1999

Sample ID 208UX4221 208UX4222 208UX4223 208UX4224 208UX4225 208UX4226

12/09/1999

1.00 - 1.50

208UX4227

208UX4227

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UBROMOFORM 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UBROMOMETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCARBON DISULFIDE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCARBON TETRACHLORIDE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 UCHLOROBENZENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCHLOROETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCHLOROFORM 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCHLOROMETHANE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UCIS-1,3-DICHLOROPROPENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UDIBROMOCHLOROMETHANE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 UETHYLBENZENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UMETHYLENE CHLORIDE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 USTYRENE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 UTETRACHLOROETHENE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.001 J 1.4 UTOLUENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UTRANS-1,3-DICHLOROPROPENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UTRICHLOROETHENE 0.017 U
0.013 U 0.011 U 0.012 U 0.017 U 0.011 U 1.4 UVINYL CHLORIDE 0.017 U
0.013 U 0.011 UJ 0.012 U 0.017 U 0.011 U 1.4 UXYLENE (TOTAL) 0.017 U

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U1,2,4-TRICHLOROBENZENE 0.53 U
0.22 U 0.22 U 0.23 U 0.23 U 0.21 U 0.25 U1,2-DICHLOROBENZENE 0.27 U
0.22 U 0.22 U 0.23 U 0.23 U 0.21 U 0.25 U1,3-DICHLOROBENZENE 0.27 U
0.22 U 0.22 U 0.23 U 0.23 U 0.21 U 0.25 U1,4-DICHLOROBENZENE 0.27 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.53 U
1.1 U 1.1 U 1.1 U 1.2 U 1.1 U 1.3 U2,4,5-TRICHLOROPHENOL 1.3 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,4,6-TRICHLOROPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,4-DICHLOROPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,4-DIMETHYLPHENOL 0.53 U
1.1 UJ 1.1 UJ 1.1 UJ 1.2 UJ 1.1 UJ 1.3 UJ2,4-DINITROPHENOL 1.3 UJ
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,4-DINITROTOLUENE 0.53 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4221

1.00 - 1.50

208UX4222

12/09/1999

1.00 - 1.50

208UX4223

12/09/1999

1.00 - 1.50

208UX4224

12/09/1999

1.00 - 1.50

208UX4225

12/09/1999

1.00 - 1.50

208UX4226

12/09/1999

Sample ID 208UX4221 208UX4222 208UX4223 208UX4224 208UX4225 208UX4226

12/09/1999

1.00 - 1.50

208UX4227

208UX4227

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2,6-DINITROTOLUENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2-CHLORONAPHTHALENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2-CHLOROPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2-METHYLNAPHTHALENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2-METHYLPHENOL 0.53 U
1.1 U 1.1 U 1.1 U 1.2 U 1.1 U 1.3 U2-NITROANILINE 1.3 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U2-NITROPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U3,3'-DICHLOROBENZIDINE 0.53 U
1.1 U 1.1 U 1.1 U 1.2 U 1.1 UJ 1.3 U3-NITROANILINE 1.3 U
1.1 U 1.1 U 1.1 U 1.2 U 1.1 U 1.3 U4,6-DINITRO-2-METHYLPHENOL 1.3 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U4-BROMOPHENYL-PHENYLETHER 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U4-CHLORO-3-METHYLPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U4-CHLOROANILINE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U4-CHLOROPHENYL-PHENYLETHER 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 U4-METHYLPHENOL 0.53 U
1.1 UJ 1.1 UJ 1.1 UJ 1.2 UJ 1.1 U 1.3 UJ4-NITROANILINE 1.3 UJ
1.1 UJ 1.1 UJ 1.1 UJ 1.2 UJ 1.1 UJ 1.3 UJ4-NITROPHENOL 1.3 UJ
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UACENAPHTHENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UACENAPHTHYLENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UANTHRACENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBENZO(A)ANTHRACENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBENZO(A)PYRENE 0.53 U
0.43 UJ 0.43 UJ 0.45 UJ 0.46 UJ 0.43 U 0.51 UJBENZO(B)FLUORANTHENE 0.53 UJ
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBENZO(G,H,I)PERYLENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBENZO(K)FLUORANTHENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBIS(2-CHLOROETHOXY)METHANE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBIS(2-CHLOROETHYL)ETHER 0.53 U
0.17 U 0.17 U 0.18 U 0.18 U 0.17 U 0.2 UBIS(2-ETHYLHEXYL)PHTHALATE 0.21 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UBUTYLBENZYLPHTHALATE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UCARBAZOLE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UCHRYSENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UDI-N-BUTYLPHTHALATE 0.53 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4221

1.00 - 1.50

208UX4222

12/09/1999

1.00 - 1.50

208UX4223

12/09/1999

1.00 - 1.50

208UX4224

12/09/1999

1.00 - 1.50

208UX4225

12/09/1999

1.00 - 1.50

208UX4226

12/09/1999

Sample ID 208UX4221 208UX4222 208UX4223 208UX4224 208UX4225 208UX4226

12/09/1999

1.00 - 1.50

208UX4227

208UX4227

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.43 U 0.43 U 0.45 U 0.46 U 0.43 UJ 0.51 UDI-N-OCTYLPHTHALATE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UDIBENZ(A,H)ANTHRACENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UDIBENZOFURAN 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UDIETHYLPHTHALATE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UDIMETHYLPHTHALATE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UFLUORANTHENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UFLUORENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UHEXACHLOROBENZENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UHEXACHLOROBUTADIENE 0.53 U
0.43 UJ 0.43 UJ 0.45 UJ 0.46 UJ 0.43 UJ 0.51 UJHEXACHLOROCYCLOPENTADIENE 0.53 UJ
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UHEXACHLOROETHANE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UINDENO(1,2,3-CD)PYRENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UISOPHORONE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UN-NITROSO-DI-N-PROPYLAMINE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UN-NITROSODIPHENYLAMINE (1) 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UNAPHTHALENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UNITROBENZENE 0.53 U
1.1 U 1.1 U 1.1 U 1.2 U 1.1 U 1.3 UPENTACHLOROPHENOL 1.3 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UPHENANTHRENE 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UPHENOL 0.53 U
0.43 U 0.43 U 0.45 U 0.46 U 0.43 U 0.51 UPYRENE 0.53 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 U4,4'-DDD 0.005 U
0.004 U 0.004 U 0.041 0.017 0.004 U 0.024,4'-DDE 0.01
0.006 0.004 U 0.034 0.017 0.004 U 0.0274,4'-DDT 0.012

0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UALDRIN 0.003 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UALPHA-BHC 0.003 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UALPHA-CHLORDANE 0.003 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1016 0.027 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

2.00 - 2.50

208UX4221

1.00 - 1.50

208UX4222

12/09/1999

1.00 - 1.50

208UX4223

12/09/1999

1.00 - 1.50

208UX4224

12/09/1999

1.00 - 1.50

208UX4225

12/09/1999

1.00 - 1.50

208UX4226

12/09/1999

Sample ID 208UX4221 208UX4222 208UX4223 208UX4224 208UX4225 208UX4226

12/09/1999

1.00 - 1.50

208UX4227

208UX4227

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.043 U 0.044 U 0.046 U 0.046 U 0.043 U 0.051 UAROCLOR-1221 0.054 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1232 0.027 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1242 0.027 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1248 0.027 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1254 0.027 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UAROCLOR-1260 0.027 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UBETA-BHC 0.003 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UDELTA-BHC 0.003 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UDIELDRIN 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UENDOSULFAN I 0.003 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UENDOSULFAN II 0.005 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UENDOSULFAN SULFATE 0.005 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UENDRIN 0.005 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UENDRIN ALDEHYDE 0.005 U
0.004 U 0.004 U 0.005 U 0.005 U 0.004 U 0.005 UENDRIN KETONE 0.005 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UGAMMA-BHC (LINDANE) 0.003 U
0.002 U 0.002 U 0.002 U 0.002 U 0.002 U 0.003 UGAMMA-CHLORDANE 0.003 U

0.0004 UJ 0.0004 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0005 UJHEPTACHLOR 0.0005 UJ
0.0004 U 0.0004 U 0.0005 U 0.0005 U 0.0004 U 0.0005 UHEPTACHLOR EPOXIDE 0.0005 U
0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.026 UMETHOXYCHLOR 0.027 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.006 0 U 0.075 0.034 0 U 0.047TOTAL DDTS 0.022
0 U 0 U 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U

0.13 U 0.13 U 0.14 U 0.14 U 0.13 U 0.15 UTOXAPHENE 0.16 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 U 9 U 9 U 9 U 9 U 14 YDIESEL RANGE ORGANICS 11 U
26 Y 8 J 150 Y 29 Y 28 Y 270 YMOTOR OIL RANGE ORGANICS 210 Y

Gasoline Range (purgeables)
0.7 UJ 0.7 UJ 0.7 UJ 0.7 UJ 0.7 UJ 0.8 UJGASOLINE RANGE ORGANICS 0.8 UJ
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 5.3 J 10 U 11.4 5.7 J 0.28 UANTIMONY 1.7
NA NA NA NA NA 8.2 JARSENIC 9.6 J
NA NA NA NA NA 160 JBARIUM 160 J
NA NA NA NA NA 0.43BERYLLIUM 0.41

10 U 10 U 10 U 10 U 10 U 0.81CADMIUM 1.4
10,100 9,270 13,400 33,500 8,210 NACALCIUM NA
28.8 29.8 24 88 27 21 JCHROMIUM 38 J
10 U 10 U 10 U 10 U 10 U 7.9 JCOBALT 16 J
31.3 10.5 U 23.2 57.4 26.7 24 JCOPPER 47 J

24,100 22,300 23,600 31,700 23,000 NAIRON NA
119 215 218 238 31.1 14LEAD 350
218 160 200 443 175 NAMANGANESE NA
NA NA NA NA NA 0.024MERCURY 0.13
NA NA NA NA NA 0.4 UJMOLYBDENUM 0.68 J
12.4 10 U 10 U 30.7 12.1 26 JNICKEL 40 J
4,140 3,770 4,430 8,920 6,850 NAPOTASSIUM NA
NA NA NA NA NA 0.28 USELENIUM 0.27 U

10 U 10 U 10 U 10 U 10 U 0.075 JSILVER 0.12 J
NA NA NA NA NA 0.28 UTHALLIUM 0.27 U
11.2 13.6 16.2 16.7 11.2 NATIN NA
1,160 980 1,020 2,480 1,500 NATITANIUM NA
33.3 39.3 23.2 U 71.1 43.3 40 JVANADIUM 62 J
102 173 160 290 55.1 J 55 JZINC 97 J

Volatile Organic Compounds (mg/kg)
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,1,1-TRICHLOROETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 UJ 0.005 U1,1,2,2-TETRACHLOROETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,1,2-TRICHLOROETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,1-DICHLOROETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,1-DICHLOROETHENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,2-DICHLOROETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U NA1,2-DICHLOROETHENE (TOTAL) NA
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 U1,2-DICHLOROPROPANE 0.0056 U
0.017 U 0.016 U 0.57 J 0.045 UJ 0.027 UJ 0.01 UJ2-BUTANONE 0.011 UJ
0.017 U 0.016 U 0.018 UJ 0.012 U 0.027 UJ 0.01 UJ2-HEXANONE 0.011 UJ
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.01 UJ4-METHYL-2-PENTANONE 0.011 UJ
0.028 UJ 0.022 UJ 0.043 UJ 0.3 J 0.027 UJ 0.02 UACETONE 0.022 UJ
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UBENZENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UBROMODICHLOROMETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UBROMOFORM 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 UJ 0.01 UBROMOMETHANE 0.011 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UCARBON DISULFIDE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UCARBON TETRACHLORIDE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UCHLOROBENZENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.01 UCHLOROETHANE 0.011 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UCHLOROFORM 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.01 UCHLOROMETHANE 0.011 U

NA NA NA NA NA 0.005 UCIS-1,2-DICHLOROETHENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UCIS-1,3-DICHLOROPROPENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UDIBROMOCHLOROMETHANE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UETHYLBENZENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.02 UJMETHYLENE CHLORIDE 0.022 UJ
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 USTYRENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UTETRACHLOROETHENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UTOLUENE 0.0056 U

NA NA NA NA NA 0.005 UTRANS-1,2-DICHLOROETHENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UTRANS-1,3-DICHLOROPROPENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UTRICHLOROETHENE 0.0056 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.01 UVINYL CHLORIDE 0.011 U
0.017 U 0.016 U 0.018 U 0.012 U 0.027 U 0.005 UXYLENE (TOTAL) 0.0056 U

Semivolatile Organic Compounds (mg/kg)
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U1,2,4-TRICHLOROBENZENE 3.7 U
0.27 U 0.25 U 0.27 U 0.21 U 0.27 U 3.6 U1,2-DICHLOROBENZENE 3.7 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.27 U 0.25 U 0.27 U 0.21 U 0.27 U 3.6 U1,3-DICHLOROBENZENE 3.7 U
0.27 U 0.25 U 0.27 U 0.21 U 0.27 U 3.6 U1,4-DICHLOROBENZENE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA

NA NA NA NA NA 3.6 U2,2'-OXYBIS(2-CHLOROPROPANE) 3.7 U
1.3 U 1.3 U 1.3 U 1.1 U 1.3 U 3.6 U2,4,5-TRICHLOROPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2,4,6-TRICHLOROPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2,4-DICHLOROPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2,4-DIMETHYLPHENOL 3.7 U
1.3 UJ 1.3 UJ 1.3 UJ 1.1 UJ 1.3 UJ 7.1 U2,4-DINITROPHENOL 7.3 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U NA2,4-DINITROTOLUENE NA
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U NA2,6-DINITROTOLUENE NA
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2-CHLORONAPHTHALENE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2-CHLOROPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 0.71 U2-METHYLNAPHTHALENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U2-METHYLPHENOL 3.7 U
1.3 U 1.3 U 1.3 U 1.1 U 1.3 U 7.1 U2-NITROANILINE 7.3 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 7.1 U2-NITROPHENOL 7.3 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 UJ 7.1 UJ3,3'-DICHLOROBENZIDINE 7.3 U
1.3 U 1.3 U 1.3 U 1.1 U 1.3 U 7.1 UJ3-NITROANILINE 7.3 U
1.3 UJ 1.3 UJ 1.3 UJ 1.1 U 1.3 U 7.1 U4,6-DINITRO-2-METHYLPHENOL 7.3 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U4-BROMOPHENYL-PHENYLETHER 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U4-CHLORO-3-METHYLPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UJ4-CHLOROANILINE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U4-CHLOROPHENYL-PHENYLETHER 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 U4-METHYLPHENOL 3.7 U
1.3 U 1.3 U 1.3 U 1.1 U 1.3 U 7.1 U4-NITROANILINE 7.3 U
1.3 UJ 1.3 UJ 1.3 U 1.1 U 1.3 U 7.1 U4-NITROPHENOL 7.3 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 0.71 UACENAPHTHENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U NAACENAPHTHYLENE NA
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 0.71 UANTHRACENE 0.73 U
0.53 U 0.51 U 0.53 U 0.05 J 0.53 U 0.71 UBENZO(A)ANTHRACENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 0.71 UBENZO(A)PYRENE 0.73 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.53 U 0.51 U 0.53 U 0.085 J 0.53 U 0.71 UBENZO(B)FLUORANTHENE 0.73 UJ
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 0.71 UBENZO(G,H,I)PERYLENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 0.71 UBENZO(K)FLUORANTHENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UBIS(2-CHLOROETHOXY)METHANE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UBIS(2-CHLOROETHYL)ETHER 3.7 U
0.21 U 0.2 U 0.21 U 0.17 UJ 0.21 U 3.6 UBIS(2-ETHYLHEXYL)PHTHALATE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 3.6 UBUTYLBENZYLPHTHALATE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UCARBAZOLE 3.7 U
0.53 U 0.51 U 0.53 U 0.068 J 0.53 U 0.71 UCHRYSENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 3.6 UDI-N-BUTYLPHTHALATE 3.7 U
0.53 UJ 0.51 UJ 0.53 U 0.42 UJ 0.53 U 3.6 UDI-N-OCTYLPHTHALATE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 UJ 0.71 UDIBENZ(A,H)ANTHRACENE 0.73 UJ
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UDIBENZOFURAN 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UDIETHYLPHTHALATE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UDIMETHYLPHTHALATE 3.7 U
0.53 U 0.51 U 0.53 U 0.066 J 0.53 U 0.71 UFLUORANTHENE 0.16 J
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 0.71 UFLUORENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UHEXACHLOROBENZENE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UHEXACHLOROBUTADIENE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 7.1 UHEXACHLOROCYCLOPENTADIENE 7.3 UJ
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UHEXACHLOROETHANE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 UJ 0.53 U 0.71 UINDENO(1,2,3-CD)PYRENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UISOPHORONE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UN-NITROSO-DI-N-PROPYLAMINE 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UN-NITROSODIPHENYLAMINE (1) 3.7 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 0.71 UNAPHTHALENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U NANITROBENZENE NA
1.3 U 1.3 U 1.3 U 1.1 UJ 1.3 U 7.1 UPENTACHLOROPHENOL 7.3 U
0.53 U 0.51 U 0.53 U 0.042 J 0.53 U 0.71 UPHENANTHRENE 0.73 U
0.53 U 0.51 U 0.53 U 0.42 U 0.53 U 3.6 UPHENOL 3.7 U
0.53 U 0.51 U 0.53 U 0.13 J 0.53 U 0.71 UPYRENE 0.73 U

0 U 0 U 0 U 0.399 0 U 0 UTOTAL HMW PAHS 0.16
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0.042 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.005 U 0.005 U 0.005 U 0.004 U 0.005 U NA4,4'-DDD NA
0.003 J 0.005 U 0.003 J 0.009 0.005 U NA4,4'-DDE NA
0.005 J 0.005 U 0.006 J 0.055 J 0.005 U NA4,4'-DDT NA
0.003 U 0.003 U 0.003 UJ 0.002 UJ 0.003 U NAALDRIN NA
0.003 U 0.003 U 0.003 U 0.002 U 0.003 U NAALPHA-BHC NA
0.003 U 0.003 U 0.003 U 0.002 UJ 0.003 U NAALPHA-CHLORDANE NA
0.027 U 0.026 U 0.027 U 0.021 U 0.027 U NAAROCLOR-1016 NA
0.054 U 0.051 U 0.054 U 0.042 U 0.053 U NAAROCLOR-1221 NA
0.027 U 0.026 U 0.027 U 0.021 U 0.027 U NAAROCLOR-1232 NA
0.027 U 0.026 U 0.027 U 0.021 U 0.027 U NAAROCLOR-1242 NA
0.027 U 0.026 U 0.027 U 0.021 U 0.027 U NAAROCLOR-1248 NA
0.027 U 0.026 U 0.027 U 0.12 0.027 U NAAROCLOR-1254 NA
0.027 U 0.026 U 0.048 0.4 0.027 U NAAROCLOR-1260 NA
0.003 U 0.003 U 0.003 U 0.002 U 0.003 U NABETA-BHC NA
0.003 U 0.003 U 0.003 UJ 0.002 UJ 0.003 U NADELTA-BHC NA
0.005 U 0.005 U 0.005 U 0.016 J 0.005 U NADIELDRIN NA
0.003 U 0.003 U 0.003 U 0.002 U 0.003 U NAENDOSULFAN I NA
0.005 U 0.005 U 0.005 U 0.004 U 0.005 U NAENDOSULFAN II NA
0.005 U 0.005 U 0.005 U 0.004 U 0.005 U NAENDOSULFAN SULFATE NA
0.005 U 0.005 U 0.005 U 0.004 UJ 0.005 U NAENDRIN NA
0.005 U 0.005 U 0.005 U 0.012 J 0.005 U NAENDRIN ALDEHYDE NA
0.005 U 0.005 U 0.005 U 0.004 U 0.005 U NAENDRIN KETONE NA
0.003 U 0.003 U 0.003 U 0.002 U 0.003 U NAGAMMA-BHC (LINDANE) NA
0.003 U 0.003 U 0.003 U 0.003 0.003 U NAGAMMA-CHLORDANE NA

0.0005 UJ 0.0005 UJ 0.0005 UJ 0.0004 UJ 0.0005 U NAHEPTACHLOR NA
0.0005 U 0.0005 U 0.0005 UJ 0.0006 J 0.0005 U NAHEPTACHLOR EPOXIDE NA
0.027 U 0.026 U 0.027 U 0.021 U 0.027 U NAMETHOXYCHLOR NA

NA NA NA NA NA 0.0005 UPCB-101 0.0014
NA NA NA NA NA 0.00045 JPCB-105 0.0005 U
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

PCBs/Pesticides (mg/kg)
NA NA NA NA NA 0.00015 UPCB-118 0.00037 J
NA NA NA NA NA 0.00038 UPCB-126 0.00038 U
NA NA NA NA NA 0.00031 JPCB-128 0.00095
NA NA NA NA NA 0.0012PCB-138 0.0034
NA NA NA NA NA 0.00082PCB-153 0.002
NA NA NA NA NA 0.0005 UPCB-156 0.0005 U
NA NA NA NA NA 0.0018PCB-170 0.0019
NA NA NA NA NA 0.0014PCB-180 0.0026
NA NA NA NA NA 0.00043 JPCB-183 0.00072
NA NA NA NA NA 0.00069PCB-187 0.0013
NA NA NA NA NA 0.0002 UPCB-195 0.0003 J
NA NA NA NA NA 0.00011 UPCB-206 0.00034 J
NA NA NA NA NA 0.00053PCB-209 0.00033 J
NA NA NA NA NA 0.00023 JPCB-28 0.00032 J
NA NA NA NA NA 0.00011 UPCB-44 0.00011 U
NA NA NA NA NA 0.0003 UPCB-49 0.00031 U
NA NA NA NA NA 0.000094 UPCB-52 0.000096 U
NA NA NA NA NA 0.000075 UPCB-66 0.0005 U
NA NA NA NA NA 0.00021 UPCB-8 0.00021 U
0 U 0 U 0 U 0 U 0 U NATOTAL BHC NA
0 U 0 U 0 U 0.0036 0 U NATOTAL CHLORDANES NA

0.008 0 U 0.009 0.064 0 U NATOTAL DDTS NA
0 U 0 U 0 U 0.012 0 U NATOTAL ENDRINS NA
NA NA NA NA NA 0.0070TOTAL PCBS 0.015

0.16 U 0.15 U 0.16 U 0.13 U 0.16 U NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 10 U 11 U 43 U 11 U 24 HYDIESEL RANGE ORGANICS 34 HY
130 Y 110 Y 130 J 1,100 J 30 UJ 330 HMOTOR OIL RANGE ORGANICS 260 H

Gasoline Range (purgeables)
0.8 UJ 0.8 U 0.8 U 0.6 UJ 0.8 U 0.23 UJGASOLINE RANGE ORGANICS 0.22 UJ
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Sample Depth

12/09/1999

Sample Location ID

Sample Date

1.00 - 1.50

208UX4228

1.00 - 1.50

208UX4229

12/09/1999

1.00 - 1.50

208UX4230

12/09/1999

1.00 - 1.50

208UX4231

02/03/2000

0.00 - 0.50

208UX4238

11/06/2006

0.00 - 2.00

A015-1

12/09/1999

Sample ID 208UX4228 208UX4229 208UX4230 208UX4231 208UX4238 A015SS001

11/06/2006

2.00 - 4.00

A015-1

A015GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
NA NA NA NA NA 0.19 U1,3,5-TRINITROBENZENE 0.19 U
NA NA NA NA NA 0.092 U1,3-DINITROBENZENE 0.093 U
NA NA NA NA NA 0.16 U2,4,6-TRINITROTOLUENE 0.17 U
NA NA NA NA NA 0.23 U2,4-DINITROTOLUENE 0.23 U
NA NA NA NA NA 0.39 U2,6-DINITROTOLUENE 0.39 U
NA NA NA NA NA 0.092 U2-AMINO-4,6-DINITROTOLUENE 0.093 U
NA NA NA NA NA 0.38 U2-NITROTOLUENE 0.38 U
NA NA NA NA NA 0.28 U3-NITROTOLUENE 0.29 U
NA NA NA NA NA 0.19 U4-AMINO-2,6-DINITROTOLUENE 0.19 U
NA NA NA NA NA 0.37 U4-NITROTOLUENE 0.37 U
NA NA NA NA NA 0.15 UHMX 0.16 U
NA NA NA NA NA 0.16 UNITROBENZENE 0.17 U
NA NA NA NA NA 0.23 UNITROGLYCERINE 0.23 U
NA NA NA NA NA 0.024 UPERCHLORATE 0.024 U
NA NA NA NA NA 0.25 UPETN 0.25 U
NA NA NA NA NA 0.024 UPICRIC ACID 0.024 U
NA NA NA NA NA 0.28 URDX 0.29 U
NA NA NA NA NA 0.26 UTETRYL 0.26 U

Percent Moisture (%MST)
NA NA NA NA NA 6.6PERCENT MOISTURE 8.2
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Metals (mg/kg)
NA NA 7,550 8,910 21,900 23,400ALUMINUM NA

0.27 U 0.26 U 19.6 J 71.5 J 2.2 J 2.7 JANTIMONY 10 U
9.2 J 6.8 J 7.2 9.2 9.9 10.9ARSENIC NA
170 J 64 J 152 J 422 J 286 J 336 JBARIUM NA
0.45 0.21 0.068 UJ 0.23 UJ 0.61 UJ 0.46 UJBERYLLIUM NA
1.3 0.75 3.3 9.2 0.14 U 0.14 UCADMIUM 10 U
NA NA 5,210 7,810 5,420 12,500CALCIUM 12,400
37 J 46 J 238 1,030 50.2 53.3CHROMIUM 88.7
15 J 13 J 11.1 20.9 J 21.3 J 25.3 JCOBALT 10 U
67 J 9.9 J 90.6 123 63.2 61.4COPPER 53.8
NA NA 22,000 25,400 44,900 46,600IRON 39,600
46 5.4 1,570 J 5,420 J 10.6 J 10.2 JLEAD 559
NA NA 5,170 4,840 11,400 10,600MAGNESIUM NA
NA NA 439 J 474 J 1,070 J 1,480 JMANGANESE 795
0.19 0.0069 J 0.053 UJ 0.076 U 0.091 U 0.093 UMERCURY NA

0.23 UJ 1 U 0.55 UJ 0.71 UJ 0.31 U 0.32 UMOLYBDENUM NA
46 J 63 J 48 38.7 49.2 55.5NICKEL 54
NA NA 1,060 1,340 J 1,810 J 2,780 JPOTASSIUM 11,400

0.27 U 0.26 U 1 UJ 2.1 UJ 1.5 U 1.8 UJSELENIUM NA
0.14 J 0.067 J 0.14 U 0.36 U 0.44 U 0.45 USILVER 10 U

NA NA 205 J 817 J 2,090 J 605 JSODIUM NA
0.27 U 0.26 U 0.29 U 0.73 U 0.88 U 0.9 UTHALLIUM NA

NA NA NA NA NA NATIN 15.1
NA NA NA NA NA NATITANIUM 3,130
66 J 43 J 32.1 32.9 79 88.5VANADIUM 111
90 J 46 J 932 4,700 91.7 99.5ZINC 166

Volatile Organic Compounds (mg/kg)
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,1,1-TRICHLOROETHANE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,1,2,2-TETRACHLOROETHANE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,1,2-TRICHLOROETHANE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,1-DICHLOROETHANE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Volatile Organic Compounds (mg/kg)
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,1-DICHLOROETHENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,2-DICHLOROETHANE NA

NA NA NA 0.01 U 0.013 U 0.013 U1,2-DICHLOROETHENE (TOTAL) NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 U1,2-DICHLOROPROPANE NA
0.0096 UJ 0.64 UJ NA 0.01 UJ 0.013 UJ 0.013 UJ2-BUTANONE NA
0.0096 UJ 0.64 UJ NA 0.01 UJ 0.013 UJ 0.013 UJ2-HEXANONE NA
0.0096 U 0.64 UJ NA 0.01 U 0.013 U 0.013 U4-METHYL-2-PENTANONE NA
0.019 UJ 1.3 UJ NA 0.01 UJ 0.013 UJ 0.013 UJACETONE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UBENZENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UBROMODICHLOROMETHANE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UBROMOFORM NA
0.0096 U 0.64 U NA 0.01 UJ 0.013 UJ 0.013 UJBROMOMETHANE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UCARBON DISULFIDE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UCARBON TETRACHLORIDE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UCHLOROBENZENE NA
0.0096 U 0.64 U NA 0.01 U 0.013 U 0.013 UCHLOROETHANE NA
0.0048 U 0.072 J NA 0.01 U 0.013 U 0.013 UCHLOROFORM NA
0.0096 U 0.64 U NA 0.01 U 0.013 U 0.013 UCHLOROMETHANE NA
0.0048 U 0.32 U NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UCIS-1,3-DICHLOROPROPENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UDIBROMOCHLOROMETHANE NA
0.0048 U 1.1 NA 0.01 U 0.013 U 0.013 UETHYLBENZENE NA
0.019 UJ 1.3 UJ NA 0.01 U 0.013 U 0.013 UMETHYLENE CHLORIDE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 USTYRENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UTETRACHLOROETHENE NA
0.0047 J 5.1 NA 0.01 U 0.013 U 0.013 UTOLUENE NA
0.0048 U 0.32 U NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UTRANS-1,3-DICHLOROPROPENE NA
0.0048 U 0.32 U NA 0.01 U 0.013 U 0.013 UTRICHLOROETHENE NA
0.0096 U 0.64 U NA 0.01 U 0.013 U 0.013 UVINYL CHLORIDE NA
0.0048 U 5.9 NA 0.01 U 0.013 U 0.013 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U1,2,4-TRICHLOROBENZENE 0.4 U
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.37 U 0.34 U 0.16 U 0.17 U 0.2 U 0.2 U1,2-DICHLOROBENZENE 0.2 U
0.37 U 0.34 U 0.16 U 0.17 U 0.2 U 0.2 U1,3-DICHLOROBENZENE 0.2 U
0.37 U 0.34 U 0.16 U 0.17 U 0.2 U 0.2 U1,4-DICHLOROBENZENE 0.2 U

NA NA 0.34 U 0.34 U 0.41 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
0.37 U 0.34 U NA NA NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
0.37 U 0.34 U 0.85 U 0.87 U 1 U 1.1 U2,4,5-TRICHLOROPHENOL 1 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2,4,6-TRICHLOROPHENOL 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2,4-DICHLOROPHENOL 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2,4-DIMETHYLPHENOL 0.4 U
0.73 U 0.69 U 0.85 UJ 0.87 UJ 1 UJ 1.1 UJ2,4-DINITROPHENOL 1 UJ

NA NA 0.34 U 0.34 U 0.41 U 0.42 U2,4-DINITROTOLUENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2,6-DINITROTOLUENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2-CHLORONAPHTHALENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2-CHLOROPHENOL 0.4 U
0.073 U 0.069 U 0.021 J 0.34 U 0.41 U 0.42 U2-METHYLNAPHTHALENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U2-METHYLPHENOL 0.4 U
0.73 U 0.69 U 0.85 U 0.87 U 1 U 1.1 U2-NITROANILINE 1 U
0.73 U 0.69 U 0.34 U 0.34 U 0.41 U 0.42 U2-NITROPHENOL 0.4 U
0.73 UJ 0.69 U 0.34 U 0.34 UJ 0.41 UJ 0.42 UJ3,3'-DICHLOROBENZIDINE 0.4 UJ
0.73 UJ 0.69 U 0.85 U 0.87 U 1 U 1.1 U3-NITROANILINE 1 U
0.73 U 0.69 U 0.85 U 0.87 U 1 U 1.1 U4,6-DINITRO-2-METHYLPHENOL 1 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U4-CHLOROANILINE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 U4-METHYLPHENOL 0.4 U
0.73 UJ 0.69 U 0.85 U 0.87 U 1 U 1.1 U4-NITROANILINE 1 U
0.73 U 0.69 U 0.85 UJ 0.87 UJ 1 UJ 1.1 UJ4-NITROPHENOL 1 U
0.073 U 0.069 U 0.06 J 0.34 U 0.41 U 0.42 UACENAPHTHENE 0.4 U

NA NA 0.34 U 0.34 U 0.41 U 0.42 UACENAPHTHYLENE 0.4 U
0.073 U 0.069 U 0.17 J 0.015 J 0.41 U 0.42 UANTHRACENE 0.4 U
0.073 U 0.069 U 0.59 0.067 J 0.41 U 0.42 UBENZO(A)ANTHRACENE 0.4 U
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0.073 U 0.069 U 0.49 J 0.085 J 0.41 U 0.42 UBENZO(A)PYRENE 0.4 U
0.073 U 0.069 U 0.93 J 0.18 J 0.41 U 0.42 UBENZO(B)FLUORANTHENE 0.4 U
0.073 U 0.069 U 0.15 J 0.34 R 0.41 U 0.42 UBENZO(G,H,I)PERYLENE 0.4 U
0.073 U 0.069 U 0.34 UJ 0.34 R 0.41 U 0.42 UBENZO(K)FLUORANTHENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.37 U 0.34 U 0.13 U 1.6 J 0.16 UJ 0.17 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
0.37 U 0.34 U 0.34 J 0.34 UJ 0.41 U 0.42 UBUTYLBENZYLPHTHALATE 0.4 U
0.37 U 0.34 U 0.033 J 0.34 U 0.41 U 0.42 UCARBAZOLE 0.4 UJ
0.073 U 0.069 U 0.84 0.1 J 0.41 U 0.42 UCHRYSENE 0.4 U
0.37 U 0.34 U 0.34 UJ 0.82 UJ 0.41 UJ 0.42 UJDI-N-BUTYLPHTHALATE 0.4 U
0.37 U 0.34 U 0.34 UJ 0.34 R 0.41 U 0.42 UDI-N-OCTYLPHTHALATE 0.4 U
0.073 U 0.069 U 0.34 UJ 0.34 R 0.41 U 0.42 UDIBENZ(A,H)ANTHRACENE 0.4 U
0.37 U 0.34 U 0.011 J 0.34 U 0.41 U 0.42 UDIBENZOFURAN 0.4 U
0.37 U 0.34 U 0.34 UJ 0.34 UJ 0.41 UJ 0.42 UJDIETHYLPHTHALATE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UDIMETHYLPHTHALATE 0.4 U
0.073 U 0.069 U 0.58 0.073 J 0.41 U 0.42 UFLUORANTHENE 0.4 U
0.073 U 0.069 U 0.035 J 0.34 U 0.41 U 0.42 UFLUORENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UHEXACHLOROBENZENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UHEXACHLOROBUTADIENE 0.4 U
0.73 U 0.69 U 0.34 UJ 0.34 UJ 0.41 UJ 0.42 UJHEXACHLOROCYCLOPENTADIENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UHEXACHLOROETHANE 0.4 U
0.073 U 0.069 U 0.13 J 0.34 R 0.41 U 0.42 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UISOPHORONE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.073 U 0.069 U 0.012 J 0.34 U 0.41 U 0.42 UNAPHTHALENE 0.4 U

NA NA 0.34 U 0.34 U 0.41 U 0.42 UNITROBENZENE 0.4 U
0.73 U 0.69 U 0.85 U 0.87 U 1 U 1.1 UPENTACHLOROPHENOL 1 U
0.073 U 0.069 U 0.67 0.03 J 0.41 U 0.42 UPHENANTHRENE 0.4 U
0.37 U 0.34 U 0.34 U 0.34 U 0.41 U 0.42 UPHENOL 0.4 U
0.073 U 0.069 U 1.7 0.17 J 0.41 U 0.42 UPYRENE 0.4 U
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 5.41 0.675 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0.968 0.045 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
0.0001 U 0.00067 U NA NA NA NAPCB-101 NA
0.00015 U 0.00063 NA NA NA NAPCB-105 NA
0.00015 U 0.00063 NA NA NA NAPCB-118 NA
0.00039 U 0.00038 U NA NA NA NAPCB-126 NA
0.00016 U 0.00052 NA NA NA NAPCB-128 NA
0.00039 J 0.0027 NA NA NA NAPCB-138 NA
0.0002 U 0.003 NA NA NA NAPCB-153 NA

0.000085 U 0.00049 U NA NA NA NAPCB-156 NA
0.00018 U 0.0042 J NA NA NA NAPCB-170 NA
0.00041 J 0.0028 NA NA NA NAPCB-180 NA

0.000087 U 0.00076 NA NA NA NAPCB-183 NA
0.0003 U 0.0014 NA NA NA NAPCB-187 NA
0.0002 U 0.00024 J NA NA NA NAPCB-195 NA
0.00011 U 0.00018 J NA NA NA NAPCB-206 NA
0.00014 U 0.00013 U NA NA NA NAPCB-209 NA
0.00044 J 0.00029 J NA NA NA NAPCB-28 NA
0.00011 U 0.00011 U NA NA NA NAPCB-44 NA
0.00031 U 0.0003 U NA NA NA NAPCB-49 NA
0.000098 U 0.000094 U NA NA NA NAPCB-52 NA
0.000078 U 0.0005 U NA NA NA NAPCB-66 NA
0.00021 U 0.00021 U NA NA NA NAPCB-8 NA

0.0012 0.015 NA NA NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 HY 1.8 HY 100 U 100 U 13 U 13 UDIESEL RANGE ORGANICS 11 U
92 H 18 H 900 Y 1,100 Y 13 U 13 UMOTOR OIL RANGE ORGANICS 800 Y

Gasoline Range (purgeables)
0.26 UJ 0.28 UJ 0.51 U 0.52 U 0.63 U 0.64 UGASOLINE RANGE ORGANICS NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A015-2

2.00 - 4.00

A015-2

10/03/1997

0.00 - 0.50

A017GB001

10/03/1997

1.50 - 2.50

A017GB001

10/03/1997

3.50 - 4.50

A017GB001

10/03/1997

8.00 - 9.00

A017GB001

11/06/2006

Sample ID A015SS002 A015GP002 136A017GP004 136A017GP001 136A017GP002 136A017GP003

06/02/1998

1.50 - 2.50

A017GB002

136A017GP006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r r

Explosives (mg/kg)
0.19 U 0.19 U 1 U 1 U 1.3 U 1.3 U1,3,5-TRINITROBENZENE NA
0.095 U 0.092 U 1 U 1 U 1.3 U 1.3 U1,3-DINITROBENZENE NA
0.17 U 0.16 U 1 U 1 U 1.3 U 1.3 U2,4,6-TRINITROTOLUENE NA
0.24 U 0.23 U NA NA NA NA2,4-DINITROTOLUENE NA
0.095 U 0.092 U 1 U 1 U 1.3 U 1.3 U2-AMINO-4,6-DINITROTOLUENE NA
0.39 U 0.38 U NA NA NA NA2-NITROTOLUENE NA

NA NA 1 U 1 U 1.3 U 1.3 U2/4-NITROTOLUENE NA
0.29 U 0.28 U 1 U 1 U 1.3 U 1.3 U3-NITROTOLUENE NA
0.19 U 0.19 U 1 U 1 U 1.3 U 1.3 U4-AMINO-2,6-DINITROTOLUENE NA
0.38 U 0.37 U NA NA NA NA4-NITROTOLUENE NA
0.16 U 0.15 U 1 U 1 U 1.3 U 1.3 UHMX NA
0.17 U 0.16 U NA NA NA NANITROBENZENE NA
0.24 U 0.23 U NA NA NA NANITROGLYCERINE NA
0.024 U 0.024 U NA NA NA NAPERCHLORATE NA
0.26 U 0.25 U NA NA NA NAPETN NA
0.025 U 0.024 U NA NA NA NAPICRIC ACID NA
0.29 U 0.28 U 1 U 1 U 1.3 U 1.3 URDX NA
0.27 U 0.26 U 1 U 1 U 1.3 U 1.3 UTETRYL NA

Percent Moisture (%MST)
9.2 4.4 2.1 4.1 20 21.9PERCENT MOISTURE 18.2

pH (PH)
NA NA 7.3 7.14 7.31 7.02PH 7.48
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017GB002

5.50 - 6.50

A017GB002

06/01/1998

0.00 - 0.50

A017GB003

06/02/1998

1.50 - 2.50

A017GB003

06/02/1998

3.00 - 4.00

A017GB003

06/02/1998

5.50 - 6.50

A017GB003

06/02/1998

Sample ID 136A017GP007 136A017GP008 136A017GP009 136A017GP010 136A017GP011 136A017GP012

06/01/1998

0.00 - 0.50

A017GB004

136A017GP013

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
NA 31,900 NA NA NA NAALUMINUM NA

10 U 10 U 10 U 5.5 J 10 U 6.8 JANTIMONY 17.8
NA 9.2 NA NA NA NAARSENIC NA
NA 341 NA NA NA NABARIUM NA
NA 0.65 J NA NA NA NABERYLLIUM NA

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
10,600 7,160 9,870 9,370 8,990 10,000CALCIUM 10,900

121 87.9 13.9 125 108 121CHROMIUM 142
10 U 30.1 10 U 10 U 10 U 10 UCOBALT 10 U
72 66.2 10 U 64.6 64.5 78.2COPPER 88

57,600 54,600 22,600 57,500 56,700 57,300IRON 56,100
10.3 9.6 100 8.8 J 10.5 10.7LEAD 523
NA 10,700 NA NA NA NAMAGNESIUM NA

1,240 1,440 162 1,450 1,650 1,610MANGANESE 1,410
NA 0.083 U NA NA NA NAMERCURY NA
NA 0.18 U NA NA NA NAMOLYBDENUM NA
61.6 52.7 10 U 61.6 71.9 52.8NICKEL 61.4

13,600 7,930 4,540 15,500 17,000 15,600POTASSIUM 15,900
NA 1.2 UJ NA NA NA NASELENIUM NA

10 U 10 U 10 U 10 U 3.8 J 10 USILVER 10 U
NA 406 J NA NA NA NASODIUM NA
NA 2.5 UJ NA NA NA NATHALLIUM NA
11.2 9.9 J 13.6 10.5 11.6 11.5TIN 17.2
4,620 4,550 1,090 4,410 4,550 4,490TITANIUM 4,590
183 144 33.7 152 162 185VANADIUM 178
99.1 101 80.7 116 114 111ZINC 562

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U1,2,4-TRICHLOROBENZENE 0.41 U
0.2 U 0.21 U 0.21 U 0.2 U 0.2 U 0.2 U1,2-DICHLOROBENZENE 0.2 U
0.2 U 0.21 U 0.21 U 0.2 U 0.2 U 0.2 U1,3-DICHLOROBENZENE 0.2 U
0.2 U 0.21 U 0.21 U 0.2 U 0.2 U 0.2 U1,4-DICHLOROBENZENE 0.2 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017GB002

5.50 - 6.50

A017GB002

06/01/1998

0.00 - 0.50

A017GB003

06/02/1998

1.50 - 2.50

A017GB003

06/02/1998

3.00 - 4.00

A017GB003

06/02/1998

5.50 - 6.50

A017GB003

06/02/1998

Sample ID 136A017GP007 136A017GP008 136A017GP009 136A017GP010 136A017GP011 136A017GP012

06/01/1998

0.00 - 0.50

A017GB004

136A017GP013

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.41 U

1 U 1.1 U 1.1 U 1 U 1 U 1 U2,4,5-TRICHLOROPHENOL 1 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2,4,6-TRICHLOROPHENOL 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2,4-DICHLOROPHENOL 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2,4-DIMETHYLPHENOL 0.41 U
1 UJ 1.1 UJ 1.1 R 1 UJ 1 UJ 1 UJ2,4-DINITROPHENOL 1 R

0.41 U 0.43 U 0.44 UJ 0.41 U 0.41 U 0.41 U2,4-DINITROTOLUENE 0.41 UJ
0.41 U 0.43 U 0.44 UJ 0.41 U 0.41 U 0.41 U2,6-DINITROTOLUENE 0.41 UJ
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2-CHLORONAPHTHALENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2-CHLOROPHENOL 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2-METHYLNAPHTHALENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U2-METHYLPHENOL 0.41 U

1 U 1.1 U 1.1 U 1 U 1 U 1 U2-NITROANILINE 1 U
0.41 U 0.43 U 0.44 UJ 0.41 U 0.41 U 0.41 U2-NITROPHENOL 0.41 UJ
0.41 UJ 0.43 UJ 0.44 U 0.41 UJ 0.41 UJ 0.41 UJ3,3'-DICHLOROBENZIDINE 0.41 U

1 U 1.1 U 1.1 U 1 U 1 U 1 U3-NITROANILINE 1 U
1 U 1.1 U 1.1 UJ 1 U 1 U 1 U4,6-DINITRO-2-METHYLPHENOL 1 UJ

0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U4-BROMOPHENYL-PHENYLETHER 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U4-CHLORO-3-METHYLPHENOL 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U4-CHLOROANILINE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U4-CHLOROPHENYL-PHENYLETHER 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 U4-METHYLPHENOL 0.41 U

1 U 1.1 U 1.1 U 1 U 1 U 1 U4-NITROANILINE 1 U
1 U 1.1 U 1.1 U 1 U 1 U 1 U4-NITROPHENOL 1 U

0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UACENAPHTHENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UACENAPHTHYLENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UANTHRACENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBENZO(A)ANTHRACENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBENZO(A)PYRENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBENZO(B)FLUORANTHENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBENZO(G,H,I)PERYLENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBENZO(K)FLUORANTHENE 0.41 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017GB002

5.50 - 6.50

A017GB002

06/01/1998

0.00 - 0.50

A017GB003

06/02/1998

1.50 - 2.50

A017GB003

06/02/1998

3.00 - 4.00

A017GB003

06/02/1998

5.50 - 6.50

A017GB003

06/02/1998

Sample ID 136A017GP007 136A017GP008 136A017GP009 136A017GP010 136A017GP011 136A017GP012

06/01/1998

0.00 - 0.50

A017GB004

136A017GP013

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBIS(2-CHLOROETHOXY)METHANE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBIS(2-CHLOROETHYL)ETHER 0.41 U
0.16 U 0.17 U 0.17 U 0.16 U 0.16 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UBUTYLBENZYLPHTHALATE 0.41 U
0.41 U 0.43 U 0.44 UJ 0.41 U 0.41 U 0.41 UCARBAZOLE 0.41 UJ
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UCHRYSENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDI-N-BUTYLPHTHALATE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDI-N-OCTYLPHTHALATE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDIBENZ(A,H)ANTHRACENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDIBENZOFURAN 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDIETHYLPHTHALATE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UDIMETHYLPHTHALATE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UFLUORANTHENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UFLUORENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UHEXACHLOROBENZENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UHEXACHLOROBUTADIENE 0.41 U
0.41 U 0.43 U 0.44 UJ 0.41 U 0.41 U 0.41 UHEXACHLOROCYCLOPENTADIENE 0.41 UJ
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UHEXACHLOROETHANE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UINDENO(1,2,3-CD)PYRENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UISOPHORONE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UN-NITROSO-DI-N-PROPYLAMINE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UN-NITROSODIPHENYLAMINE (1) 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UNAPHTHALENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UNITROBENZENE 0.41 U

1 U 1.1 U 1.1 U 1 U 1 U 1 UPENTACHLOROPHENOL 1 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UPHENANTHRENE 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UPHENOL 0.41 U
0.41 U 0.43 U 0.44 U 0.41 U 0.41 U 0.41 UPYRENE 0.41 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 13 U 1 U 1 U 1 U 1 UDIESEL RANGE ORGANICS 1 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017GB002

5.50 - 6.50

A017GB002

06/01/1998

0.00 - 0.50

A017GB003

06/02/1998

1.50 - 2.50

A017GB003

06/02/1998

3.00 - 4.00

A017GB003

06/02/1998

5.50 - 6.50

A017GB003

06/02/1998

Sample ID 136A017GP007 136A017GP008 136A017GP009 136A017GP010 136A017GP011 136A017GP012

06/01/1998

0.00 - 0.50

A017GB004

136A017GP013

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

9 Y 13 U 290 Y 21 Y 6 U 6 UMOTOR OIL RANGE ORGANICS 150 Y

Percent Moisture (%MST)
19.6 23.4 25 19.2 19.5 20.3PERCENT MOISTURE 19.9

pH (PH)
7.62 7.5 7.65 7.5 7.33 7.8PH 7.72
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

1.50 - 2.50

A017GB004

3.00 - 4.00

A017GB004

06/02/1998

6.50 - 7.50

A017GB004

06/02/1998

1.00 - 2.00

A017GB005

06/02/1998

3.00 - 4.00

A017GB005

06/02/1998

1.00 - 2.00

A017GB006

06/02/1998

Sample ID 136A017GP014 136A017GP015 136A017GP016 136A017GP017 136A017GP018 136A017GP019

06/02/1998

3.00 - 4.00

A017GB006

136A017GP020

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
34,400 NA NA NA NA 23,000ALUMINUM NA
10 U 10 U 10 U 9.3 J 10 U 10 UANTIMONY 10 U
9.5 NA NA NA NA 8.9 JARSENIC NA
448 NA NA NA NA 180BARIUM NA

0.74 J NA NA NA NA 0.69 JBERYLLIUM NA
10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
8,060 10,200 8,840 10,600 9,340 7,860CALCIUM 8,900
86.6 119 127 96.8 116 90.7CHROMIUM 93.4
42.7 10 U 10 U 10 U 10 U 20COBALT 10 U
70 50.3 76.8 76 73.6 72COPPER 54.7

58,700 58,700 59,000 57,500 58,500 48,900IRON 50,800
16 10 U 11.6 9.3 J 7.5 J 11.7LEAD 10 U

11,400 NA NA NA NA 10,800MAGNESIUM NA
1,920 1,510 1,400 1,240 1,510 485MANGANESE 473

0.079 U NA NA NA NA 0.076 UMERCURY NA
0.17 U NA NA NA NA 0.17 UMOLYBDENUM NA
55.8 43.6 63.9 40.9 54.6 53NICKEL 31.2
8,230 14,200 17,000 14,100 13,600 9,720POTASSIUM 16,400
1.5 UJ NA NA NA NA 0.99 UJSELENIUM NA
10 U 10 U 10 U 10 U 3.7 J 10 USILVER 10 U
491 J NA NA NA NA 652 JSODIUM NA
4.5 NA NA NA NA 0.34 UTHALLIUM NA
13.5 8.2 J 11.7 9.1 J 15.1 15.1TIN 8.6 J
4,540 4,470 4,390 4,560 4,510 4,320TITANIUM 4,580
154 187 200 190 178 108VANADIUM 163
107 111 119 102 104 121ZINC 125

Volatile Organic Compounds (mg/kg)
NA NA NA 0.013 U 0.013 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,1-DICHLOROETHANE 0.012 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

1.50 - 2.50

A017GB004

3.00 - 4.00

A017GB004

06/02/1998

6.50 - 7.50

A017GB004

06/02/1998

1.00 - 2.00

A017GB005

06/02/1998

3.00 - 4.00

A017GB005

06/02/1998

1.00 - 2.00

A017GB006

06/02/1998

Sample ID 136A017GP014 136A017GP015 136A017GP016 136A017GP017 136A017GP018 136A017GP019

06/02/1998

3.00 - 4.00

A017GB006

136A017GP020

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Volatile Organic Compounds (mg/kg)
NA NA NA 0.013 U 0.013 U 0.012 U1,1-DICHLOROETHENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,2-DICHLOROETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U2-BUTANONE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U2-HEXANONE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
NA NA NA 0.023 UJ 0.026 UJ 0.022 UJACETONE 0.024 UJ
NA NA NA 0.013 U 0.013 U 0.012 UBENZENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UBROMODICHLOROMETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UBROMOFORM 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UBROMOMETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCARBON DISULFIDE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCARBON TETRACHLORIDE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCHLOROBENZENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCHLOROETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCHLOROFORM 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCHLOROMETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UETHYLBENZENE 0.012 U
NA NA NA 0.013 UJ 0.013 UJ 0.012 UJMETHYLENE CHLORIDE 0.012 UJ
NA NA NA 0.013 U 0.013 U 0.012 USTYRENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UTETRACHLOROETHENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UTOLUENE 0.012 UJ
NA NA NA 0.013 U 0.013 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UTRICHLOROETHENE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UVINYL CHLORIDE 0.012 U
NA NA NA 0.013 U 0.013 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.41 UJ 0.43 U 0.43 U 0.38 U1,2,4-TRICHLOROBENZENE 0.39 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

1.50 - 2.50

A017GB004

3.00 - 4.00

A017GB004

06/02/1998

6.50 - 7.50

A017GB004

06/02/1998

1.00 - 2.00

A017GB005

06/02/1998

3.00 - 4.00

A017GB005

06/02/1998

1.00 - 2.00

A017GB006

06/02/1998

Sample ID 136A017GP014 136A017GP015 136A017GP016 136A017GP017 136A017GP018 136A017GP019

06/02/1998

3.00 - 4.00

A017GB006

136A017GP020

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.2 U 0.2 U 0.21 U 0.21 U 0.19 U1,2-DICHLOROBENZENE 0.19 U
0.2 U 0.2 U 0.2 U 0.21 U 0.21 U 0.19 U1,3-DICHLOROBENZENE 0.19 U
0.2 U 0.2 U 0.2 U 0.21 U 0.21 U 0.19 U1,4-DICHLOROBENZENE 0.19 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 0.97 U2,4,5-TRICHLOROPHENOL 0.99 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,4,6-TRICHLOROPHENOL 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,4-DICHLOROPHENOL 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,4-DIMETHYLPHENOL 0.39 U
1 UJ 1 UJ 1 UJ 1.1 UJ 1.1 UJ 0.97 UJ2,4-DINITROPHENOL 0.99 UJ

0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,4-DINITROTOLUENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2,6-DINITROTOLUENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2-CHLORONAPHTHALENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2-CHLOROPHENOL 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2-METHYLNAPHTHALENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2-METHYLPHENOL 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 0.97 U2-NITROANILINE 0.99 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U2-NITROPHENOL 0.39 U
0.41 UJ 0.41 UJ 0.41 UJ 0.43 UJ 0.43 UJ 0.38 UJ3,3'-DICHLOROBENZIDINE 0.39 UJ

1 U 1 U 1 U 1.1 U 1.1 U 0.97 U3-NITROANILINE 0.99 U
1 U 1 U 1 U 1.1 U 1.1 U 0.97 U4,6-DINITRO-2-METHYLPHENOL 0.99 U

0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U4-BROMOPHENYL-PHENYLETHER 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U4-CHLORO-3-METHYLPHENOL 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U4-CHLOROANILINE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U4-CHLOROPHENYL-PHENYLETHER 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 U4-METHYLPHENOL 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 0.97 U4-NITROANILINE 0.99 U
1 U 1 U 1 U 1.1 U 1.1 U 0.97 U4-NITROPHENOL 0.99 U

0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UACENAPHTHENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UACENAPHTHYLENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UANTHRACENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBENZO(A)ANTHRACENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBENZO(A)PYRENE 0.39 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

1.50 - 2.50

A017GB004

3.00 - 4.00

A017GB004

06/02/1998

6.50 - 7.50

A017GB004

06/02/1998

1.00 - 2.00

A017GB005

06/02/1998

3.00 - 4.00

A017GB005

06/02/1998

1.00 - 2.00

A017GB006

06/02/1998

Sample ID 136A017GP014 136A017GP015 136A017GP016 136A017GP017 136A017GP018 136A017GP019

06/02/1998

3.00 - 4.00

A017GB006

136A017GP020

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBENZO(B)FLUORANTHENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBENZO(G,H,I)PERYLENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBENZO(K)FLUORANTHENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBIS(2-CHLOROETHOXY)METHANE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBIS(2-CHLOROETHYL)ETHER 0.39 U
0.16 U 0.16 U 0.16 U 0.17 U 0.17 U 0.15 UBIS(2-ETHYLHEXYL)PHTHALATE 0.15 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UBUTYLBENZYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 UJ 0.43 UJ 0.38 UCARBAZOLE 0.39 UJ
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UCHRYSENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDI-N-BUTYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDI-N-OCTYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDIBENZ(A,H)ANTHRACENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDIBENZOFURAN 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDIETHYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UDIMETHYLPHTHALATE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UFLUORANTHENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UFLUORENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UHEXACHLOROBENZENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UHEXACHLOROBUTADIENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UHEXACHLOROCYCLOPENTADIENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UHEXACHLOROETHANE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UINDENO(1,2,3-CD)PYRENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UISOPHORONE 0.39 U
0.41 U 0.41 U 0.41 UJ 0.43 U 0.43 U 0.38 UN-NITROSO-DI-N-PROPYLAMINE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UN-NITROSODIPHENYLAMINE (1) 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UNAPHTHALENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UNITROBENZENE 0.39 U

1 U 1 U 1 U 1.1 U 1.1 U 0.97 UPENTACHLOROPHENOL 0.99 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UPHENANTHRENE 0.39 U
0.41 U 0.41 U 0.41 U 0.43 U 0.43 U 0.38 UPHENOL 0.39 U
0.41 U 0.41 U 0.41 UJ 0.43 U 0.43 U 0.38 UPYRENE 0.39 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

1.50 - 2.50

A017GB004

3.00 - 4.00

A017GB004

06/02/1998

6.50 - 7.50

A017GB004

06/02/1998

1.00 - 2.00

A017GB005

06/02/1998

3.00 - 4.00

A017GB005

06/02/1998

1.00 - 2.00

A017GB006

06/02/1998

Sample ID 136A017GP014 136A017GP015 136A017GP016 136A017GP017 136A017GP018 136A017GP019

06/02/1998

3.00 - 4.00

A017GB006

136A017GP020

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

12 U 1 U 1 U 1 U 1 U 12 UDIESEL RANGE ORGANICS 1 U
14 Y 8 Y 6 U 75 Y 29 Y 48 YJMOTOR OIL RANGE ORGANICS 6 U

Percent Moisture (%MST)
19.8 20.4 20.3 23.1 22.8 14.1PERCENT MOISTURE 16.1

pH (PH)
7.61 7.31 7.12 7.33 7.45 7.56PH 7.29
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Sample Depth

10/02/1998

Sample Location ID

Sample Date

1.00 - 1.50

A017GB007

3.00 - 4.00

A017GB007

10/02/1998

1.00 - 2.00

A017GB008

10/02/1998

3.00 - 4.00

A017GB008

10/02/1998

1.00 - 1.50

A017GB009

10/02/1998

3.00 - 3.50

A017GB009

10/02/1998

Sample ID 136A017GP021 136A017GP022 136A017GP023 136A017GP024 136A017GP025 136A017GP026

08/05/2003

2.00 - 2.50

A017GB010

A017GP029

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Metals (mg/kg)
10 U 10 U 5.1 J 10 U 10 U 10 UANTIMONY NA
10 U 3.5 J 10 U 10 U 10 U 10 UCADMIUM NA

71,900 21,600 15,400 11,000 10,100 10,300CALCIUM NA
105 112 84.1 119 114 124CHROMIUM NA
10 U 10 U 10 U 10 U 10 U 10 UCOBALT NA
53.2 74.3 42.4 71 82.9 72.4COPPER NA

82,200 52,300 36,400 58,400 58,300 59,400IRON NA
10 U 18 293 7.4 J 10 U 10LEAD 16 J
1,280 1,420 842 1,700 1,410 1,360MANGANESE NA
54.2 62.7 46.9 69.5 54.3 42.4NICKEL NA
2,470 15,900 19,700 13,600 13,600 13,300POTASSIUM NA
10 U 10 U 10 U 10 U 10 U 10 USILVER NA
12.4 12.2 15 10.8 8.3 J 12.3TIN NA
7,240 3,770 3,190 4,520 4,380 4,490TITANIUM NA
317 120 92.6 161 174 170VANADIUM NA
99.7 111 225 115 112 110ZINC NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

520 UJ 13 U 22 ZJ 12 U 12 U 12 UDIESEL RANGE ORGANICS NA
3,900 Y 13 U 160 ZJ 12 U 12 U 12 UMOTOR OIL RANGE ORGANICS NA

Explosives (mg/kg)
NA NA NA NA NA NA1,3,5-TRINITROBENZENE 0.073 UJ
NA NA NA NA NA NA1,3-DINITROBENZENE 0.064 UJ
NA NA NA NA NA NA2,4,6-TRINITROTOLUENE 0.067 UJ
NA NA NA NA NA NA2,4-DINITROTOLUENE 0.081 UJ
NA NA NA NA NA NA2,6-DINITROTOLUENE 0.38 UJ
NA NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE 0.087 UJ
NA NA NA NA NA NA2-NITROTOLUENE 0.096 UJ
NA NA NA NA NA NA3-NITROTOLUENE 0.083 UJ
NA NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE 0.079 UJ
NA NA NA NA NA NA4-NITROTOLUENE 0.14 UJ
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Sample Depth

10/02/1998

Sample Location ID

Sample Date

1.00 - 1.50

A017GB007

3.00 - 4.00

A017GB007

10/02/1998

1.00 - 2.00

A017GB008

10/02/1998

3.00 - 4.00

A017GB008

10/02/1998

1.00 - 1.50

A017GB009

10/02/1998

3.00 - 3.50

A017GB009

10/02/1998

Sample ID 136A017GP021 136A017GP022 136A017GP023 136A017GP024 136A017GP025 136A017GP026

08/05/2003

2.00 - 2.50

A017GB010

A017GP029

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r

Explosives (mg/kg)
NA NA NA NA NA NAHMX 0.06 UJ
NA NA NA NA NA NANITROBENZENE 0.075 UJ
NA NA NA NA NA NANITROGLYCERINE 1.1 U
NA NA NA NA NA NAPETN 1.1 U
NA NA NA NA NA NAPICRIC ACID 0.078 U
NA NA NA NA NA NARDX 0.12 UJ
NA NA NA NA NA NATETRYL 0.15 UJ

Percent Moisture (%MST)
3.7 23 10.4 17 14.5 17PERCENT MOISTURE 16.3
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA 7.3 JANTIMONY 10 U
NA NA NA NA NA 10 UCADMIUM 10 U
NA NA NA NA NA 9,150CALCIUM 9,540
NA NA NA NA NA 106CHROMIUM 128
NA NA NA NA NA 10 UCOBALT 10 U
NA NA NA NA NA 66.1COPPER 49.1
NA NA NA NA NA 55,900IRON 55,300
NA 34.6 8.53 NA NA 50.1LEAD 17.4
NA NA NA NA NA 1,660MANGANESE 1,370
NA NA NA NA NA 51.4NICKEL 58.7
NA NA NA NA NA 15,300POTASSIUM 15,300
NA NA NA NA NA 10 USILVER 10 U
NA NA NA NA NA 8 JTIN 7.3 J
NA NA NA NA NA 4,420TITANIUM 4,450
NA NA NA NA NA 182VANADIUM 160
NA NA NA NA NA 124ZINC 110

Volatile Organic Compounds (mg/kg)
0.00074 U NA NA NA 0.00063 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.00095 U NA NA NA 0.0008 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.0009 U NA NA NA 0.00076 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.0011 U NA NA NA 0.00085 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.0009 U NA NA NA 0.00076 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.0012 U NA NA NA 0.00098 U NA1,2,3-TRICHLOROBENZENE NA
0.001 U NA NA NA 0.00084 U NA1,2,4-TRICHLOROBENZENE NA
0.0011 U NA NA NA 0.00093 U NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.0011 U NA NA NA 0.00087 U NA1,2-DIBROMOETHANE NA
0.00084 U NA NA NA 0.00071 U NA1,2-DICHLOROBENZENE NA
0.00087 U NA NA NA 0.00073 U 0.012 U1,2-DICHLOROETHANE 0.012 U

NA NA NA NA NA 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.00093 U NA NA NA 0.00079 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.00092 U NA NA NA 0.00078 U NA1,3-DICHLOROBENZENE NA
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0011 U NA NA NA 0.0009 U NA1,4-DICHLOROBENZENE NA
0.011 R NA NA NA 0.0092 R 0.012 UJ2-BUTANONE 0.012 UJ
0.0079 U NA NA NA 0.0067 U 0.012 UJ2-HEXANONE 0.012 UJ
0.0071 U NA NA NA 0.006 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.013 U NA NA NA 0.011 U 0.012 UJACETONE 0.012 UJ
0.0011 U NA NA 0.001 U 0.00087 U 0.012 UBENZENE 0.012 U
0.00068 U NA NA NA 0.00057 U NABROMOCHLOROMETHANE NA
0.00069 U NA NA NA 0.00058 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.00084 U NA NA NA 0.00071 U 0.012 UBROMOFORM 0.012 U
0.0011 U NA NA NA 0.00088 U 0.012 UBROMOMETHANE 0.012 U
0.002 U NA NA NA 0.0017 U 0.012 UCARBON DISULFIDE 0.012 U

0.00078 U NA NA NA 0.00066 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.00091 U NA NA NA 0.00077 U 0.012 UCHLOROBENZENE 0.012 U
0.0011 R NA NA NA 0.00085 R 0.012 UCHLOROETHANE 0.012 U
0.00074 U NA NA NA 0.00063 U 0.012 UCHLOROFORM 0.012 U
0.0013 U NA NA NA 0.0011 U 0.012 UCHLOROMETHANE 0.012 U
0.0011 U NA NA NA 0.00091 U NACIS-1,2-DICHLOROETHENE NA
0.00099 U NA NA NA 0.00083 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.00078 U NA NA NA 0.00066 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.00074 U NA NA 0.00072 U 0.00063 U 0.012 UETHYLBENZENE 0.012 U
0.00096 U NA NA NA 0.00081 U NAFREON 113 NA
0.00091 U NA NA NA 0.00077 U NAFREON 12 NA
0.00088 U NA NA NA 0.00075 U NAISOPROPYLBENZENE NA
0.00083 U NA NA NA 0.0007 U NAMETHYL TERTIARY BUTYLETHER NA
0.0013 U NA NA NA 0.0011 U 0.012 UJMETHYLENE CHLORIDE 0.012 UJ
0.00095 U NA NA NA 0.0008 U 0.012 USTYRENE 0.012 U
0.0004 U NA NA NA 0.00034 U 0.012 UTETRACHLOROETHENE 0.012 U
0.0011 U NA NA 0.0011 U 0.00092 U 0.012 UTOLUENE 0.012 U
0.00095 U NA NA NA 0.0008 U NATRANS-1,2-DICHLOROETHENE NA
0.00078 U NA NA NA 0.00066 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.00037 U NA NA NA 0.00031 U 0.012 UTRICHLOROETHENE 0.012 U
0.00095 U NA NA NA 0.0008 U NATRICHLOROFLUOROMETHANE NA

 
Page 47 of 126



Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0008 U NA NA NA 0.00068 U 0.012 UVINYL CHLORIDE 0.012 U
0.0009 U NA NA 0.00087 U 0.00076 U 0.012 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.014 U NA 0.4 U1,2,4-TRICHLOROBENZENE 0.4 U
NA NA NA NA NA 0.2 U1,2-DICHLOROBENZENE 0.2 U
NA NA NA NA NA 0.2 U1,3-DICHLOROBENZENE 0.2 U
NA NA NA NA NA 0.2 U1,4-DICHLOROBENZENE 0.2 U
NA NA NA 0.018 U NA 0.4 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U
NA NA NA 0.022 U NA 1 U2,4,5-TRICHLOROPHENOL 1 U
NA NA NA 0.019 U NA 0.4 U2,4,6-TRICHLOROPHENOL 0.4 U
NA NA NA 0.021 U NA 0.4 U2,4-DICHLOROPHENOL 0.4 U
NA NA NA 0.02 U NA 0.4 U2,4-DIMETHYLPHENOL 0.4 U
NA NA NA 0.15 U NA 1 R2,4-DINITROPHENOL 1 R
NA NA NA 0.019 U NA 0.4 UJ2,4-DINITROTOLUENE 0.4 UJ
NA NA NA 0.02 U NA 0.4 UJ2,6-DINITROTOLUENE 0.4 UJ
NA NA NA 0.013 U NA 0.4 U2-CHLORONAPHTHALENE 0.4 U
NA NA NA 0.013 U NA 0.4 U2-CHLOROPHENOL 0.4 U
NA NA NA 0.014 U NA 0.4 U2-METHYLNAPHTHALENE 0.4 U
NA NA NA 0.022 U NA 0.4 U2-METHYLPHENOL 0.4 U
NA NA NA 0.022 U NA 1 U2-NITROANILINE 1 U
NA NA NA 0.018 U NA 0.4 UJ2-NITROPHENOL 0.4 UJ
NA NA NA 0.035 UJ NA 0.4 U3,3'-DICHLOROBENZIDINE 0.4 U
NA NA NA 0.23 U NA 1 UJ3-NITROANILINE 1 UJ
NA NA NA 0.19 U NA 1 UJ4,6-DINITRO-2-METHYLPHENOL 1 UJ
NA NA NA 0.016 U NA 0.4 U4-BROMOPHENYL-PHENYLETHER 0.4 U
NA NA NA 0.021 U NA 0.4 U4-CHLORO-3-METHYLPHENOL 0.4 U
NA NA NA 0.019 U NA 0.4 U4-CHLOROANILINE 0.4 U
NA NA NA 0.021 U NA 0.4 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
NA NA NA 0.022 U NA 0.4 U4-METHYLPHENOL 0.4 U
NA NA NA 0.23 U NA 1 U4-NITROANILINE 1 U
NA NA NA 0.19 U NA 1 U4-NITROPHENOL 1 U
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.017 U NA 0.4 UACENAPHTHENE 0.4 U
NA NA NA 0.016 U NA 0.4 UACENAPHTHYLENE 0.4 U
NA NA NA 0.018 U NA 0.4 UANTHRACENE 0.4 U
NA NA NA 0.016 U NA 0.4 UBENZO(A)ANTHRACENE 0.4 U
NA NA NA 0.025 UJ NA 0.4 UBENZO(A)PYRENE 0.4 U
NA NA NA 0.022 U NA 0.4 UBENZO(B)FLUORANTHENE 0.4 U
NA NA NA 0.026 R NA 0.4 UBENZO(G,H,I)PERYLENE 0.4 U
NA NA NA 0.025 U NA 0.4 UBENZO(K)FLUORANTHENE 0.4 U
NA NA NA 0.18 U NA NABENZOIC ACID NA
NA NA NA 0.014 U NA 0.4 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
NA NA NA 0.015 U NA 0.4 UBIS(2-CHLOROETHYL)ETHER 0.4 U
NA NA NA 0.045 UJ NA 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE 0.16 U
NA NA NA 0.074 UJ NA 0.4 UBUTYLBENZYLPHTHALATE 0.4 U
NA NA NA 0.015 U NA 0.4 UCARBAZOLE 0.4 U
NA NA NA 0.015 U NA 0.4 UCHRYSENE 0.4 U
NA NA NA 0.016 U NA 0.4 UDI-N-BUTYLPHTHALATE 0.4 U
NA NA NA 0.031 U NA 0.4 UDI-N-OCTYLPHTHALATE 0.4 U
NA NA NA 0.035 U NA 0.4 UDIBENZ(A,H)ANTHRACENE 0.4 U
NA NA NA 0.015 U NA 0.4 UDIBENZOFURAN 0.4 U
NA NA NA 0.018 U NA 0.4 UDIETHYLPHTHALATE 0.4 U
NA NA NA 0.021 U NA 0.4 UDIMETHYLPHTHALATE 0.4 U
NA NA NA 0.015 U NA 0.4 UFLUORANTHENE 0.4 U
NA NA NA 0.017 U NA 0.4 UFLUORENE 0.4 U
NA NA NA 0.019 U NA 0.4 UHEXACHLOROBENZENE 0.4 U
NA NA NA 0.018 U NA 0.4 UHEXACHLOROBUTADIENE 0.4 U
NA NA NA 0.016 U NA 0.4 UJHEXACHLOROCYCLOPENTADIENE 0.4 UJ
NA NA NA 0.028 U NA 0.4 UHEXACHLOROETHANE 0.4 U
NA NA NA 0.049 UJ NA 0.4 UINDENO(1,2,3-CD)PYRENE 0.4 U
NA NA NA 0.018 U NA 0.4 UISOPHORONE 0.4 U
NA NA NA 0.025 U NA 0.4 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
NA NA NA 0.023 U NA 0.4 UN-NITROSODIPHENYLAMINE (1) 0.4 U
NA NA NA 0.019 U NA 0.4 UNAPHTHALENE 0.4 U
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.033 U NA 0.4 UNITROBENZENE 0.4 U
NA NA NA 0.16 U NA 1 UPENTACHLOROPHENOL 1 U
NA NA NA 0.018 NA 0.4 UPHENANTHRENE 0.4 U
NA NA NA 0.025 U NA 0.4 UPHENOL 0.4 U
NA NA NA 0.018 U NA 0.4 UPYRENE 0.4 U
NA NA NA 0 U NA 0 UTOTAL HMW PAHS 0 U
NA NA NA 0.018 NA 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 11 U 8.1 U 16 H NA 1 UDIESEL RANGE ORGANICS 1 U
NA 6.9 U 5.3 U 190 M NA 59 YMOTOR OIL RANGE ORGANICS 6 U

Explosives (mg/kg)
0.079 U NA NA NA NA NA1,3,5-TRINITROBENZENE NA
0.069 U NA NA NA NA NA1,3-DINITROBENZENE NA
0.073 U NA NA NA NA NA2,4,6-TRINITROTOLUENE NA

0.11 NA NA NA NA NA2,4-DINITROTOLUENE NA
0.15 UJ NA NA NA NA NA2,6-DINITROTOLUENE NA
0.093 U NA NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA

0.15 NA NA NA NA NA2-NITROTOLUENE NA
0.09 U NA NA NA NA NA3-NITROTOLUENE NA
0.086 U NA NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.15 U NA NA NA NA NA4-NITROTOLUENE NA
0.065 U NA NA NA NA NAHMX NA
0.08 U NA NA NA NA NANITROBENZENE NA
1.2 U NA NA NA NA NANITROGLYCERINE NA
1.2 U NA NA NA NA NAPETN NA

0.084 U NA NA NA NA NAPICRIC ACID NA
0.13 U NA NA NA NA NARDX NA
0.16 U NA NA NA NA NATETRYL NA

Percent Moisture (%MST)
22.5 33.3 12.3 20.6 NA 18.3PERCENT MOISTURE 18.5
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Sample Depth

08/05/2003

Sample Location ID

Sample Date

9.50 - 10.00

A017GB010

1.00 - 1.50

A017GB011

08/04/2003

3.00 - 3.50

A017GB011

08/04/2003

1.00 - 1.50

A017GB012

08/05/2003

11.00 - 11.30

A017GB012

05/19/1998

1.00 - 2.00

A017HA001

08/04/2003

Sample ID A017GP030 A017GP032 A017GP033 A017GP034 A017GP035 136A017HS001

05/19/1998

3.00 - 4.00

A017HA001

136A017HS002

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

pH (PH)
NA NA NA NA NA 7.78PH 7.33
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Sample Depth

05/19/1998

Sample Location ID

Sample Date

1.00 - 2.00

A017HA002

3.00 - 4.00

A017HA002

05/19/1998

1.00 - 2.00

A017HA003

05/19/1998

3.00 - 4.00

A017HA003

05/19/1998

1.00 - 2.00

A017HA004

05/19/1998

3.00 - 4.00

A017HA004

05/19/1998

Sample ID 136A017HS003 136A017HS004 136A017HS005 136A017HS006 136A017HS007 136A017HS008

06/01/1998

1.00 - 2.00

A017HA005

136A017HS009

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA 11,900ALUMINUM NA
25.2 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
NA NA NA NA NA 3.1ARSENIC NA
NA NA NA NA NA 611BARIUM NA
NA NA NA NA NA 3BERYLLIUM NA

10 U 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U
12,600 10,700 10,100 9,940 11,800 7,300CALCIUM 11,600

128 105 126 116 40.4 11.1CHROMIUM 115
10 U 10 U 10 U 10 U 10 U 2.5 JCOBALT 10 U
96.3 90 83.1 63.5 16.3 8.4COPPER 62

53,800 57,500 50,900 52,100 34,000 14,700IRON 53,800
749 74.8 24 17.5 100 19.3LEAD 177
NA NA NA NA NA 7,830MAGNESIUM NA

1,270 1,360 518 524 552 80.5MANGANESE 1,410
NA NA NA NA NA 0.095 UMERCURY NA
NA NA NA NA NA 0.2 UMOLYBDENUM NA
50 50.8 73.4 75.9 32.2 5.1 JNICKEL 48

15,400 14,200 18,100 19,700 6,820 2,400 JPOTASSIUM 15,800
NA NA NA NA NA 0.61 USELENIUM NA

10 U 10 U 10 U 10 U 3.1 J 10 USILVER 10 U
NA NA NA NA NA 3,630SODIUM NA
NA NA NA NA NA 0.4 UTHALLIUM NA
24.1 13.6 14 7.8 J 15.2 11.1TIN 9.7 J
4,270 4,470 4,380 4,490 1,920 970TITANIUM 4,240
149 175 144 164 65.9 6.5 JVANADIUM 189
526 192 132 131 135 50.8ZINC 163

Volatile Organic Compounds (mg/kg)
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,1,1-TRICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,1,2,2-TETRACHLOROETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,1,2-TRICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,1-DICHLOROETHANE 0.014 U
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Sample Depth

05/19/1998

Sample Location ID

Sample Date

1.00 - 2.00

A017HA002

3.00 - 4.00

A017HA002

05/19/1998

1.00 - 2.00

A017HA003

05/19/1998

3.00 - 4.00

A017HA003

05/19/1998

1.00 - 2.00

A017HA004

05/19/1998

3.00 - 4.00

A017HA004

05/19/1998

Sample ID 136A017HS003 136A017HS004 136A017HS005 136A017HS006 136A017HS007 136A017HS008

06/01/1998

1.00 - 2.00

A017HA005

136A017HS009

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,1-DICHLOROETHENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,2-DICHLOROETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,2-DICHLOROETHENE (TOTAL) 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U1,2-DICHLOROPROPANE 0.014 U
0.013 UJ 0.013 UJ 0.012 UJ 0.012 UJ 0.013 UJ 0.014 UJ2-BUTANONE 0.014 U
0.013 UJ 0.013 UJ 0.012 UJ 0.012 UJ 0.013 UJ 0.014 UJ2-HEXANONE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 U4-METHYL-2-PENTANONE 0.014 U
0.013 UJ 0.013 UJ 0.012 UJ 0.012 UJ 0.013 UJ 0.014 UJACETONE 0.028 UJ
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UBENZENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UBROMODICHLOROMETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UBROMOFORM 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UBROMOMETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCARBON DISULFIDE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCARBON TETRACHLORIDE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCHLOROBENZENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCHLOROETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCHLOROFORM 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCHLOROMETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UCIS-1,3-DICHLOROPROPENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UDIBROMOCHLOROMETHANE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UETHYLBENZENE 0.014 U
0.013 U 0.013 U 0.012 UJ 0.012 U 0.013 UJ 0.014 UJMETHYLENE CHLORIDE 0.014 UJ
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 USTYRENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UTETRACHLOROETHENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UTOLUENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UTRANS-1,3-DICHLOROPROPENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UTRICHLOROETHENE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UVINYL CHLORIDE 0.014 U
0.013 U 0.013 U 0.012 U 0.012 U 0.013 U 0.014 UXYLENE (TOTAL) 0.014 U

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U1,2,4-TRICHLOROBENZENE 0.48 U

 
Page 53 of 126



Sample Depth

05/19/1998

Sample Location ID

Sample Date

1.00 - 2.00

A017HA002

3.00 - 4.00

A017HA002

05/19/1998

1.00 - 2.00

A017HA003

05/19/1998

3.00 - 4.00

A017HA003

05/19/1998

1.00 - 2.00

A017HA004

05/19/1998

3.00 - 4.00

A017HA004

05/19/1998

Sample ID 136A017HS003 136A017HS004 136A017HS005 136A017HS006 136A017HS007 136A017HS008

06/01/1998

1.00 - 2.00

A017HA005

136A017HS009

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.2 U 0.19 U 0.19 U 0.21 U 0.22 U1,2-DICHLOROBENZENE 0.23 U
0.2 U 0.2 U 0.19 U 0.19 U 0.21 U 0.22 U1,3-DICHLOROBENZENE 0.23 U
0.2 U 0.2 U 0.19 U 0.19 U 0.21 U 0.22 U1,4-DICHLOROBENZENE 0.23 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.48 U

1 U 1.1 U 0.98 U 0.99 U 1.1 U 1.2 U2,4,5-TRICHLOROPHENOL 1.2 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2,4,6-TRICHLOROPHENOL 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2,4-DICHLOROPHENOL 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2,4-DIMETHYLPHENOL 0.48 U

1 R 1.1 R 0.98 R 0.99 R 1.1 R 1.2 R2,4-DINITROPHENOL 1.2 R
0.41 UJ 0.42 UJ 0.39 UJ 0.39 UJ 0.44 UJ 0.46 UJ2,4-DINITROTOLUENE 0.48 UJ
0.41 UJ 0.42 UJ 0.39 UJ 0.39 UJ 0.44 UJ 0.46 UJ2,6-DINITROTOLUENE 0.48 UJ
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2-CHLORONAPHTHALENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2-CHLOROPHENOL 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2-METHYLNAPHTHALENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U2-METHYLPHENOL 0.48 U

1 U 1.1 U 0.98 U 0.99 U 1.1 U 1.2 U2-NITROANILINE 1.2 U
0.41 UJ 0.42 UJ 0.39 UJ 0.39 UJ 0.44 UJ 0.46 UJ2-NITROPHENOL 0.48 UJ
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U3,3'-DICHLOROBENZIDINE 0.48 U
1 UJ 1.1 UJ 0.98 UJ 0.99 UJ 1.1 UJ 1.2 UJ3-NITROANILINE 1.2 U
1 UJ 1.1 UJ 0.98 UJ 0.99 UJ 1.1 UJ 1.2 UJ4,6-DINITRO-2-METHYLPHENOL 1.2 UJ

0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U4-BROMOPHENYL-PHENYLETHER 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U4-CHLORO-3-METHYLPHENOL 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U4-CHLOROANILINE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U4-CHLOROPHENYL-PHENYLETHER 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 U4-METHYLPHENOL 0.48 U

1 U 1.1 U 0.98 U 0.99 U 1.1 U 1.2 U4-NITROANILINE 1.2 U
1 U 1.1 U 0.98 U 0.99 U 1.1 U 1.2 U4-NITROPHENOL 1.2 U

0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UACENAPHTHENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UACENAPHTHYLENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UANTHRACENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBENZO(A)ANTHRACENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBENZO(A)PYRENE 0.48 U
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Sample Depth

05/19/1998

Sample Location ID

Sample Date

1.00 - 2.00

A017HA002

3.00 - 4.00

A017HA002

05/19/1998

1.00 - 2.00

A017HA003

05/19/1998

3.00 - 4.00

A017HA003

05/19/1998

1.00 - 2.00

A017HA004

05/19/1998

3.00 - 4.00

A017HA004

05/19/1998

Sample ID 136A017HS003 136A017HS004 136A017HS005 136A017HS006 136A017HS007 136A017HS008

06/01/1998

1.00 - 2.00

A017HA005

136A017HS009

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBENZO(B)FLUORANTHENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBENZO(G,H,I)PERYLENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBENZO(K)FLUORANTHENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBIS(2-CHLOROETHOXY)METHANE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBIS(2-CHLOROETHYL)ETHER 0.48 U
0.16 U 0.16 U 0.15 U 0.15 U 0.17 U 0.18 UBIS(2-ETHYLHEXYL)PHTHALATE 0.19 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UBUTYLBENZYLPHTHALATE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UCARBAZOLE 0.48 UJ
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UCHRYSENE 0.48 U
0.41 U 0.42 U 0.39 UJ 0.39 U 0.44 U 0.46 UDI-N-BUTYLPHTHALATE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UDI-N-OCTYLPHTHALATE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UDIBENZ(A,H)ANTHRACENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UDIBENZOFURAN 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UDIETHYLPHTHALATE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UDIMETHYLPHTHALATE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UFLUORANTHENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UFLUORENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UHEXACHLOROBENZENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UHEXACHLOROBUTADIENE 0.48 U
0.41 UJ 0.42 UJ 0.39 UJ 0.39 UJ 0.44 UJ 0.46 UJHEXACHLOROCYCLOPENTADIENE 0.48 UJ
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UHEXACHLOROETHANE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UINDENO(1,2,3-CD)PYRENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UISOPHORONE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UN-NITROSO-DI-N-PROPYLAMINE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UN-NITROSODIPHENYLAMINE (1) 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UNAPHTHALENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UNITROBENZENE 0.48 U

1 U 1.1 U 0.98 U 0.99 U 1.1 U 1.2 UPENTACHLOROPHENOL 1.2 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UPHENANTHRENE 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UPHENOL 0.48 U
0.41 U 0.42 U 0.39 U 0.39 U 0.44 U 0.46 UPYRENE 0.48 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
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Sample Depth

05/19/1998

Sample Location ID

Sample Date

1.00 - 2.00

A017HA002

3.00 - 4.00

A017HA002

05/19/1998

1.00 - 2.00

A017HA003

05/19/1998

3.00 - 4.00

A017HA003

05/19/1998

1.00 - 2.00

A017HA004

05/19/1998

3.00 - 4.00

A017HA004

05/19/1998

Sample ID 136A017HS003 136A017HS004 136A017HS005 136A017HS006 136A017HS007 136A017HS008

06/01/1998

1.00 - 2.00

A017HA005

136A017HS009

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 1 U 1 U 1 U 1 U 14 UDIESEL RANGE ORGANICS 1 U
430 Y 77 Y 140 Y 32 Y 220 Y 41 YMOTOR OIL RANGE ORGANICS 250 Y

Percent Moisture (%MST)
20.4 21.2 15.1 15.9 25 28.1PERCENT MOISTURE 31

pH (PH)
7.55 7.63 7.95 7.86 8.37 9.13PH 8.98
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Sample Depth

06/01/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017HA005

0.00 - 0.50

A017SS001

09/29/1997

0.00 - 0.00

A017SS002

09/29/1997

0.00 - 0.00

A017SS003

07/25/2003

0.00 - 0.00

A017SS007

07/25/2003

0.00 - 0.00

A017SS008

09/29/1997

Sample ID 136A017HS010 136A017CS001 136A017CS002 136A017CS003 A017SS004 A017SS005

11/02/2004

0.50 - 0.50

A017SS009

A017SS006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, r,r,

Metals (mg/kg)
NA 11,300 16,000 11,100 NA NAALUMINUM NA

10 U 11.7 13.7 47.9 NA NAANTIMONY NA
NA 5.8 J 14.4 8.8 J NA NAARSENIC NA
NA 425 573 697 NA NABARIUM NA
NA 0.16 U 0.48 J 0.32 UJ NA NABERYLLIUM NA

10 U 8.3 21.1 8.6 NA NACADMIUM NA
8,450 7,010 8,410 24,100 NA NACALCIUM NA
20.8 371 553 363 NA NACHROMIUM NA
10 U 12 J 14.7 J 13.6 J NA NACOBALT NA
10 U 54.1 186 351 NA NACOPPER NA

23,400 24,800 40,700 26,300 NA NAIRON NA
10 U 21,300 27,000 18,500 259 162LEAD 25.6
NA 5,510 J 6,610 5,560 NA NAMAGNESIUM NA
109 420 939 500 NA NAMANGANESE NA
NA 0.16 U 0.22 J 0.15 U NA NAMERCURY NA
NA 0.56 U 1 UJ 1.1 J NA NAMOLYBDENUM NA

10 U 37.1 J 55.7 46.1 NA NANICKEL NA
4,190 532 J 1,540 J 1,150 J NA NAPOTASSIUM NA
NA 2.7 U 2.8 U 2.5 U NA NASELENIUM NA

10 U 0.78 U 0.81 U 1.1 J NA NASILVER NA
NA 1,050 J 2,240 J 1,230 J NA NASODIUM NA
NA 1.6 U 1.6 U 1.5 U NA NATHALLIUM NA
10.4 NA NA NA NA NATIN NA
860 NA NA NA NA NATITANIUM NA
10 U 47.8 J 64.8 40.8 J NA NAVANADIUM NA
70.9 4,960 12,900 4,420 NA NAZINC NA

Volatile Organic Compounds (mg/kg)
0.015 U NA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.015 U NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.015 U NA NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.015 U NA NA NA NA NA1,1-DICHLOROETHANE NA
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Sample Depth

06/01/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017HA005

0.00 - 0.50

A017SS001

09/29/1997

0.00 - 0.00

A017SS002

09/29/1997

0.00 - 0.00

A017SS003

07/25/2003

0.00 - 0.00

A017SS007

07/25/2003

0.00 - 0.00

A017SS008

09/29/1997

Sample ID 136A017HS010 136A017CS001 136A017CS002 136A017CS003 A017SS004 A017SS005

11/02/2004

0.50 - 0.50

A017SS009

A017SS006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, r,r,

Volatile Organic Compounds (mg/kg)
0.015 U NA NA NA NA NA1,1-DICHLOROETHENE NA
0.015 U NA NA NA NA NA1,2-DICHLOROETHANE NA
0.015 U NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.015 U NA NA NA NA NA1,2-DICHLOROPROPANE NA
0.015 U NA NA NA NA NA2-BUTANONE NA
0.015 U NA NA NA NA NA2-HEXANONE NA
0.015 U NA NA NA NA NA4-METHYL-2-PENTANONE NA
0.029 UJ NA NA NA NA NAACETONE NA
0.015 U NA NA NA NA NABENZENE NA
0.015 U NA NA NA NA NABROMODICHLOROMETHANE NA
0.015 U NA NA NA NA NABROMOFORM NA
0.015 U NA NA NA NA NABROMOMETHANE NA
0.015 U NA NA NA NA NACARBON DISULFIDE NA
0.015 U NA NA NA NA NACARBON TETRACHLORIDE NA
0.015 U NA NA NA NA NACHLOROBENZENE NA
0.015 U NA NA NA NA NACHLOROETHANE NA
0.015 U NA NA NA NA NACHLOROFORM NA
0.015 U NA NA NA NA NACHLOROMETHANE NA
0.015 U NA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.015 U NA NA NA NA NADIBROMOCHLOROMETHANE NA
0.015 U NA NA NA NA NAETHYLBENZENE NA
0.015 UJ NA NA NA NA NAMETHYLENE CHLORIDE NA
0.015 U NA NA NA NA NASTYRENE NA
0.015 U NA NA NA NA NATETRACHLOROETHENE NA
0.015 U NA NA NA NA NATOLUENE NA
0.015 U NA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.015 U NA NA NA NA NATRICHLOROETHENE NA
0.015 U NA NA NA NA NAVINYL CHLORIDE NA
0.015 U NA NA NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.37 U 0.38 U 1.7 U NA 0.014 U1,2,4-TRICHLOROBENZENE NA
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Sample Depth

06/01/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017HA005

0.00 - 0.50

A017SS001

09/29/1997

0.00 - 0.00

A017SS002

09/29/1997

0.00 - 0.00

A017SS003

07/25/2003

0.00 - 0.00

A017SS007

07/25/2003

0.00 - 0.00

A017SS008

09/29/1997

Sample ID 136A017HS010 136A017CS001 136A017CS002 136A017CS003 A017SS004 A017SS005

11/02/2004

0.50 - 0.50

A017SS009

A017SS006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, r,r,

Semivolatile Organic Compounds (mg/kg)
0.23 U 0.18 U 0.19 U 0.83 U NA NA1,2-DICHLOROBENZENE NA
0.23 U 0.18 U 0.19 U 0.83 U NA NA1,3-DICHLOROBENZENE NA
0.23 U 0.18 U 0.19 U 0.83 U NA NA1,4-DICHLOROBENZENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
1.2 U 0.93 U 0.97 U 4.3 U NA 0.021 U2,4,5-TRICHLOROPHENOL NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 U2,4,6-TRICHLOROPHENOL NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.02 U2,4-DICHLOROPHENOL NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.019 U2,4-DIMETHYLPHENOL NA
1.2 R 0.93 UJ 0.97 UJ 4.3 UJ NA 0.14 U2,4-DINITROPHENOL NA

0.48 UJ 0.37 U 0.38 U NA NA 0.018 U2,4-DINITROTOLUENE NA
0.48 UJ 0.37 U 0.38 U NA NA 0.019 U2,6-DINITROTOLUENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.013 U2-CHLORONAPHTHALENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.012 U2-CHLOROPHENOL NA
0.48 U 0.01 J 0.38 U 1.7 U NA 0.014 U2-METHYLNAPHTHALENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.021 U2-METHYLPHENOL NA
1.2 U 0.93 U 0.97 U 4.3 U NA 0.021 U2-NITROANILINE NA

0.48 UJ 0.37 U 0.38 U 1.7 U NA 0.017 U2-NITROPHENOL NA
0.48 U 0.37 UJ 0.38 U 1.7 U NA 0.033 U3,3'-DICHLOROBENZIDINE NA
1.2 U 0.93 U 0.97 U 4.3 U NA 0.22 U3-NITROANILINE NA
1.2 UJ 0.93 UJ 0.97 UJ 4.3 UJ NA 0.18 U4,6-DINITRO-2-METHYLPHENOL NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.015 U4-BROMOPHENYL-PHENYLETHER NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.021 U4-CHLORO-3-METHYLPHENOL NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 U4-CHLOROANILINE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.02 U4-CHLOROPHENYL-PHENYLETHER NA
0.48 U 0.009 J 0.38 U 1.7 U NA 0.021 U4-METHYLPHENOL NA
1.2 U 0.93 U 0.97 U 4.3 U NA 0.22 U4-NITROANILINE NA
1.2 U 0.93 UJ 0.97 UJ 4.3 UJ NA 0.18 U4-NITROPHENOL NA
0.48 U 0.066 J 0.38 U 1.7 U NA 0.017 UACENAPHTHENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.016 UACENAPHTHYLENE NA
0.48 U 0.077 J 0.38 U 1.7 U NA 0.017 UANTHRACENE NA
0.48 U 0.17 J 0.051 J 1.7 U NA 0.087BENZO(A)ANTHRACENE NA
0.48 U 0.27 J 0.062 J 1.7 U NA 0.091BENZO(A)PYRENE NA
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Sample Depth

06/01/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017HA005

0.00 - 0.50

A017SS001

09/29/1997

0.00 - 0.00

A017SS002

09/29/1997

0.00 - 0.00

A017SS003

07/25/2003

0.00 - 0.00

A017SS007

07/25/2003

0.00 - 0.00

A017SS008

09/29/1997

Sample ID 136A017HS010 136A017CS001 136A017CS002 136A017CS003 A017SS004 A017SS005

11/02/2004

0.50 - 0.50

A017SS009

A017SS006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, r,r,

Semivolatile Organic Compounds (mg/kg)
0.48 U 0.4 J 0.13 J 0.082 J NA 0.076BENZO(B)FLUORANTHENE NA
0.48 U 0.37 R 0.026 J 1.7 U NA 0.054BENZO(G,H,I)PERYLENE NA
0.48 U 0.37 R 0.38 U 1.7 U NA 0.11BENZO(K)FLUORANTHENE NA

NA NA NA NA NA 0.17 UBENZOIC ACID NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.014 UBIS(2-CHLOROETHOXY)METHANE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.015 UBIS(2-CHLOROETHYL)ETHER NA
0.19 U 0.38 UJ 0.15 UJ 0.67 UJ NA 0.035 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
0.48 U 0.37 UJ 0.38 UJ 1.7 UJ NA 0.02 UBUTYLBENZYLPHTHALATE NA
0.48 UJ 0.037 J 0.38 U 1.7 U NA 0.014 UCARBAZOLE NA
0.48 U 0.25 J 0.062 J 0.2 J NA 0.11CHRYSENE NA
0.48 U 0.37 UJ 0.38 UJ 1.7 UJ NA 0.015 UDI-N-BUTYLPHTHALATE NA
0.48 U 0.37 UJ 0.38 U 1.7 U NA 0.029 UDI-N-OCTYLPHTHALATE NA
0.48 U 0.37 R 0.38 U 1.7 U NA 0.034 UDIBENZ(A,H)ANTHRACENE NA
0.48 U 0.027 J 0.38 U 1.7 U NA 0.015 UDIBENZOFURAN NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 UDIETHYLPHTHALATE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.02 UDIMETHYLPHTHALATE NA
0.48 U 0.33 J 0.056 J 0.05 J NA 0.15FLUORANTHENE NA
0.48 U 0.043 J 0.38 U 1.7 U NA 0.016 UFLUORENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 UHEXACHLOROBENZENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.018 UHEXACHLOROBUTADIENE NA
0.48 UJ 0.37 U 0.38 U 1.7 U NA 0.016 UHEXACHLOROCYCLOPENTADIENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.027 UHEXACHLOROETHANE NA
0.48 U 0.047 J 0.026 J 1.7 U NA 0.053INDENO(1,2,3-CD)PYRENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.017 UISOPHORONE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.024 UN-NITROSO-DI-N-PROPYLAMINE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.022 UN-NITROSODIPHENYLAMINE (1) NA
0.48 U 0.02 J 0.38 U 1.7 U NA 0.018 UNAPHTHALENE NA
0.48 U 0.37 U 0.38 U NA NA 0.032 UNITROBENZENE NA
1.2 U 0.93 U 0.97 U 4.3 U NA 0.16 UPENTACHLOROPHENOL NA
0.48 U 0.35 J 0.024 J 1.7 U NA 0.096PHENANTHRENE NA
0.48 U 0.37 U 0.38 U 1.7 U NA 0.024 UPHENOL NA
0.48 U 0.55 J 0.049 J 0.055 J NA 0.17PYRENE NA
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Sample Depth

06/01/1998

Sample Location ID

Sample Date

3.00 - 4.00

A017HA005

0.00 - 0.50

A017SS001

09/29/1997

0.00 - 0.00

A017SS002

09/29/1997

0.00 - 0.00

A017SS003

07/25/2003

0.00 - 0.00

A017SS007

07/25/2003

0.00 - 0.00

A017SS008

09/29/1997

Sample ID 136A017HS010 136A017CS001 136A017CS002 136A017CS003 A017SS004 A017SS005

11/02/2004

0.50 - 0.50

A017SS009

A017SS006

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

r, r,r,

Semivolatile Organic Compounds (mg/kg)
0 U 2.017 0.462 0.387 NA 0.901TOTAL HMW PAHS NA
0 U 0.566 0.024 0 U NA 0.096TOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 56 U 12 J 520 U NA NADIESEL RANGE ORGANICS NA
33 Y 380 140 3,800 NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NA 0.56 U 0.58 U 0.52 U NA 1.2 UGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
NA 1.1 U 1.2 U 1 U NA NA1,3,5-TRINITROBENZENE NA
NA 1.1 U 1.2 U 1 U NA NA1,3-DINITROBENZENE NA
NA 1.1 U 1.2 U 1 U NA NA2,4,6-TRINITROTOLUENE NA
NA NA NA 1 U NA NA2,4-DINITROTOLUENE NA
NA NA NA 1 U NA NA2,6-DINITROTOLUENE NA
NA 1.1 U 1.2 U 1 U NA NA2-AMINO-4,6-DINITROTOLUENE NA
NA 1.1 U 1.2 U 1 U NA NA2/4-NITROTOLUENE NA
NA 1.1 U 1.2 U 1 U NA NA3-NITROTOLUENE NA
NA 1.1 U 1.2 U 1 U NA NA4-AMINO-2,6-DINITROTOLUENE NA
NA 1.1 U 1.2 U 1 U NA NAHMX NA
NA NA NA 1 U NA NANITROBENZENE NA
NA 1.1 U 1.2 U 1 U NA NARDX NA
NA 1.1 U 1.2 U 1 U NA NATETRYL NA

Percent Moisture (%MST)
31.6 10.6 14 3.6 14.1 17.2PERCENT MOISTURE 22.1

pH (PH)
8.82 7.51 7.25 7.5 NA NAPH NA
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS010

0.50 - 0.50

A017SS011

11/02/2004

0.50 - 0.50

A017SS012

11/02/2004

0.50 - 0.50

A017SS013

11/02/2004

0.50 - 0.50

A017SS014

11/02/2004

0.50 - 0.50

A017SS015

11/02/2004

Sample ID A017SS007 A017SS008 A017SS009 A017SS010 A017SS011 A017SS012

11/02/2004

0.50 - 0.50

A017SS016

A017SS013

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
227 1,290 109 375 684 272LEAD 89.6

Percent Moisture (%MST)
11.6 7 19.4 21.2 21.3 21.4PERCENT MOISTURE 7.3
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA 0.29 U 0.3 U 0.27 UANTIMONY 0.33 U
NA NA NA 0.61 6.5 0.27 UARSENIC 9.4
NA NA NA 90 J 150 J 42 JBARIUM 190 J
NA NA NA 0.32 0.44 0.22BERYLLIUM 0.41
NA NA NA 2.7 0.93 2CADMIUM 33
NA NA NA 22 J 35 J 9.7 JCHROMIUM 1,200 J
NA NA NA 26 J 17 J 26 JCOBALT 17 J
NA NA NA 83 J 28 J 40 JCOPPER 2,900 J

1,260 203 211 49 J 45 J 0.16 UJLEAD 15 J
NA NA NA 0.69 0.044 0.77MERCURY 0.089
NA NA NA 1.1 U 0.079 J 1.1 UMOLYBDENUM 0.58 J
NA NA NA 30 J 30 J 20 JNICKEL 130 J
NA NA NA 0.29 U 0.3 U 0.27 USELENIUM 0.33 U
NA NA NA 0.29 U 0.3 U 0.27 USILVER 0.33 U
NA NA NA 0.29 U 0.3 U 0.27 UTHALLIUM 0.33 U
NA NA NA 140 J 55 J 150 JVANADIUM 48 J
NA NA NA 180 J 36 J 54 JZINC 1,800 J

Volatile Organic Compounds (mg/kg)
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,1,1-TRICHLOROETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,1,2,2-TETRACHLOROETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,1,2-TRICHLOROETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,1-DICHLOROETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,1-DICHLOROETHENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,2-DICHLOROETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 U1,2-DICHLOROPROPANE 0.0056 U
NA NA NA 0.011 U 0.011 U 0.0097 UJ2-BUTANONE 0.017 J
NA NA NA 0.011 U 0.011 U 0.0097 U2-HEXANONE 0.011 UJ
NA NA NA 0.011 U 0.011 U 0.0097 U4-METHYL-2-PENTANONE 0.011 UJ
NA NA NA 0.022 UJ 0.023 U 0.019 UJACETONE 0.67 UJ
NA NA NA 0.0055 U 0.0057 U 0.0049 UBENZENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UBROMODICHLOROMETHANE 0.0056 U
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.0055 UJ 0.0057 UJ 0.0049 UBROMOFORM 0.0056 U
NA NA NA 0.011 U 0.011 U 0.0097 UBROMOMETHANE 0.00057 J
NA NA NA 0.0055 U 0.0057 U 0.00022 JCARBON DISULFIDE 0.00062 J
NA NA NA 0.0055 U 0.0057 U 0.0049 UJCARBON TETRACHLORIDE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UCHLOROBENZENE 0.0056 U
NA NA NA 0.011 U 0.011 U 0.0097 UCHLOROETHANE 0.011 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UCHLOROFORM 0.0056 U
NA NA NA 0.011 U 0.011 U 0.0097 UCHLOROMETHANE 0.011 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UCIS-1,2-DICHLOROETHENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UCIS-1,3-DICHLOROPROPENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UDIBROMOCHLOROMETHANE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UETHYLBENZENE 0.0056 U
NA NA NA 0.022 U 0.023 U 0.019 UJMETHYLENE CHLORIDE 0.023 U
NA NA NA 0.0055 UJ 0.0057 U 0.0049 USTYRENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UTETRACHLOROETHENE 0.0056 U
NA NA NA 0.00051 J 0.0057 U 0.00081 JTOLUENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UTRANS-1,2-DICHLOROETHENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UTRANS-1,3-DICHLOROPROPENE 0.0056 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UTRICHLOROETHENE 0.0056 U
NA NA NA 0.011 U 0.011 U 0.0097 UVINYL CHLORIDE 0.011 U
NA NA NA 0.0055 U 0.0057 U 0.0049 UXYLENE (TOTAL) 0.0056 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 7.7 U 0.39 U 0.36 U1,2,4-TRICHLOROBENZENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U1,2-DICHLOROBENZENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U1,3-DICHLOROBENZENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U1,4-DICHLOROBENZENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2,2'-OXYBIS(2-CHLOROPROPANE) 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2,4,5-TRICHLOROPHENOL 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2,4,6-TRICHLOROPHENOL 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2,4-DICHLOROPHENOL 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2,4-DIMETHYLPHENOL 0.44 U
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 15 UJ 0.79 U 0.72 U2,4-DINITROPHENOL 0.89 UJ
NA NA NA NA 0.39 U 0.36 U2,6-DINITROTOLUENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2-CHLORONAPHTHALENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U2-CHLOROPHENOL 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 U2-METHYLNAPHTHALENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 U2-METHYLPHENOL 0.44 U
NA NA NA 15 U 0.79 U 0.72 U2-NITROANILINE 0.89 U
NA NA NA 15 U 0.79 U 0.72 U2-NITROPHENOL 0.89 U
NA NA NA 15 U 0.79 U 0.72 U3,3'-DICHLOROBENZIDINE 0.89 U
NA NA NA 15 U 0.79 U 0.72 U3-NITROANILINE 0.89 U
NA NA NA 15 U 0.79 U 0.72 U4,6-DINITRO-2-METHYLPHENOL 0.89 U
NA NA NA 7.7 U 0.39 U 0.36 U4-BROMOPHENYL-PHENYLETHER 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U4-CHLORO-3-METHYLPHENOL 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U4-CHLOROANILINE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U4-CHLOROPHENYL-PHENYLETHER 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 U4-METHYLPHENOL 0.44 U
NA NA NA 15 U 0.79 U 0.72 U4-NITROANILINE 0.89 U
NA NA NA 15 U 0.79 U 0.72 U4-NITROPHENOL 0.89 U
NA NA NA 1.5 U 0.079 U 0.072 UACENAPHTHENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UANTHRACENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UBENZO(A)ANTHRACENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UBENZO(A)PYRENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UBENZO(B)FLUORANTHENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UBENZO(G,H,I)PERYLENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UBENZO(K)FLUORANTHENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UBIS(2-CHLOROETHOXY)METHANE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UBIS(2-CHLOROETHYL)ETHER 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UBIS(2-ETHYLHEXYL)PHTHALATE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UBUTYLBENZYLPHTHALATE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UCARBAZOLE 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UCHRYSENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UDI-N-BUTYLPHTHALATE 0.44 U
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 7.7 U 0.39 U 0.36 UDI-N-OCTYLPHTHALATE 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UDIBENZ(A,H)ANTHRACENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UDIBENZOFURAN 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UDIETHYLPHTHALATE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UDIMETHYLPHTHALATE 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UFLUORANTHENE 0.089 U
NA NA NA 1.5 U 0.079 U 0.072 UFLUORENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UHEXACHLOROBENZENE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UHEXACHLOROBUTADIENE 0.44 U
NA NA NA 15 U 0.79 U 0.72 UHEXACHLOROCYCLOPENTADIENE 0.89 U
NA NA NA 7.7 U 0.39 U 0.36 UHEXACHLOROETHANE 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UINDENO(1,2,3-CD)PYRENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UISOPHORONE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UN-NITROSO-DI-N-PROPYLAMINE 0.44 U
NA NA NA 7.7 U 0.39 U 0.36 UN-NITROSODIPHENYLAMINE (1) 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UNAPHTHALENE 0.089 U
NA NA NA 15 U 0.79 U 0.72 UPENTACHLOROPHENOL 0.89 U
NA NA NA 1.5 U 0.079 U 0.072 UPHENANTHRENE 0.089 U
NA NA NA 7.7 U 0.39 U 0.36 UPHENOL 0.44 U
NA NA NA 1.5 U 0.079 U 0.072 UPYRENE 0.089 U
NA NA NA 0 U 0 U 0 UTOTAL HMW PAHS 0 U
NA NA NA 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA 0.00011 U 0.0004 UJ 0.0022PCB-101 0.00012 U
NA NA NA 0.00015 U 0.00016 UJ 0.00043 JPCB-105 0.00017 U
NA NA NA 0.00015 U 0.00016 UJ 0.0011PCB-118 0.00017 U
NA NA NA 0.0004 U 0.00042 UJ 0.00045 UPCB-126 0.00045 U
NA NA NA 0.00016 U 0.00017 UJ 0.00063PCB-128 0.00018 U
NA NA NA 0.0005 0.00027 J 0.0025PCB-138 0.00026 J
NA NA NA 0.0009 J 0.00022 UJ 0.0019PCB-153 0.00024 U
NA NA NA 0.000087 U 0.000091 UJ 0.00043 UPCB-156 0.000099 U
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA NA 0.00018 U 0.00019 UJ 0.00086PCB-170 0.00021 U
NA NA NA 0.00045 0.00009 UJ 0.0021PCB-180 0.00024 J
NA NA NA 0.000088 U 0.000092 UJ 0.00068PCB-183 0.0001 U
NA NA NA 0.00031 U 0.00032 UJ 0.0015PCB-187 0.00035 U
NA NA NA 0.00021 U 0.00022 UJ 0.00024 UPCB-195 0.00024 U
NA NA NA 0.0009 0.00012 UJ 0.00086PCB-206 0.00013 U
NA NA NA 0.0025 0.00015 UJ 0.0024PCB-209 0.00016 U
NA NA NA 0.000094 U 0.0006 J 0.00011 UPCB-28 0.00011 U
NA NA NA 0.00012 U 0.00012 UJ 0.00013 UPCB-44 0.00013 U
NA NA NA 0.00032 U 0.00033 UJ 0.00036 UPCB-49 0.00036 U
NA NA NA 0.000099 U 0.00011 UJ 0.00042 JPCB-52 0.00012 U
NA NA NA 0.000079 U 0.000083 UJ 0.00043 UPCB-66 0.00009 U
NA NA NA 0.00045 U 0.00023 UJ 0.00064 UPCB-8 0.00025 U
NA NA NA 0.0053 0.00087 0.015TOTAL PCBS 0.00050

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA NA 90 HY 1.2 UJ 5.3 HYDIESEL RANGE ORGANICS 3.9 HY
NA NA NA 650 H 4.6 J 59 HMOTOR OIL RANGE ORGANICS 18 H

Gasoline Range (purgeables)
NA NA NA 0.22 U 0.21 U 0.04 JGASOLINE RANGE ORGANICS 0.24 U

Explosives (mg/kg)
NA NA NA 0.2 U 0.21 U 0.22 U1,3,5-TRINITROBENZENE 0.22 U
NA NA NA 0.097 U 0.11 U 0.12 U1,3-DINITROBENZENE 0.11 U
NA NA NA 0.17 U 0.18 U 0.2 U2,4,6-TRINITROTOLUENE 0.2 U
NA NA NA 0.24 U 0.25 U 0.27 U2,4-DINITROTOLUENE 0.27 U
NA NA NA 0.41 U NA NA2,6-DINITROTOLUENE NA
NA NA NA 0.097 U 0.11 U 0.12 U2-AMINO-4,6-DINITROTOLUENE 0.11 U
NA NA NA 0.4 U 0.42 U 0.45 U2-NITROTOLUENE 0.45 U
NA NA NA 0.3 U 0.31 U 0.34 U3-NITROTOLUENE 0.34 U
NA NA NA 0.2 U 0.21 U 0.22 U4-AMINO-2,6-DINITROTOLUENE 0.22 U
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Sample Depth

11/02/2004

Sample Location ID

Sample Date

0.50 - 0.50

A017SS017

0.50 - 0.50

A017SS018

11/02/2004

0.50 - 0.50

A017SS019

11/07/2006

0.00 - 2.00

A053-1

11/07/2006

2.00 - 4.00

A053-1

11/07/2006

0.00 - 2.00

A062-1

11/02/2004

Sample ID A017SS014 A017SS015 A017SS016 A53SS001 A53GP001 A62SS001

11/07/2006

2.00 - 4.00

A062-1

A62GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA NA NA 0.39 U 0.41 U 0.44 U4-NITROTOLUENE 0.44 U
NA NA NA 0.16 U 0.17 U 0.18 UHMX 0.18 U
NA NA NA 0.17 U 0.18 U 0.2 UNITROBENZENE 0.2 U
NA NA NA 0.24 U 0.25 U 0.28 UNITROGLYCERINE 0.27 U
NA NA NA 0.036 U 0.036 U 0.036 UPERCHLORATE 0.036 U
NA NA NA 0.26 U 0.28 U 0.3 UPETN 0.3 U
NA NA NA 0.025 U 0.026 U 0.029 UPICRIC ACID 0.029 U
NA NA NA 0.3 U 0.31 U 0.34 URDX 0.34 U
NA NA NA 0.27 U 0.29 U 0.31 UTETRYL 0.31 U

Percent Moisture (%MST)
8.4 18.5 9.9 12.1 15.6 15PERCENT MOISTURE 23.4
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 19,700 20,400 19,800 1,470ALUMINUM 23,800

0.2 J 0.28 U 0.79 U 1.8 J 1.9 J 0.3 UANTIMONY 0.6 J
6.2 6.2 10.8 9.5 6.7 2.6ARSENIC 9.8

160 J 130 J 213 320 154 31.6 JBARIUM 397
0.37 0.33 0.43 J 0.6 J 0.45 J 0.53 JBERYLLIUM 0.68 J

2 2.5 0.12 U 0.13 U 0.13 U 2.4CADMIUM 0.055 U
NA NA 5,220 4,270 4,330 772 JCALCIUM 4,460
57 J 43 J 52.9 49.4 45.7 1.7 JCHROMIUM 55.5
15 J 14 J 21.5 J 24.6 J 29.5 1 UJCOBALT 25.2
110 J 75 J 67.2 53.4 68.9 3.8 JCOPPER 68.7
NA NA 42,600 38,500 42,200 9,460IRON 41,300

250 J 170 J 16.4 13.3 11.8 16.8LEAD 14.8
NA NA 11,500 7,520 12,600 433 JMAGNESIUM 10,800
NA NA 714 1,680 737 462MANGANESE 1,790
0.24 0.51 0.082 U 0.083 U 0.085 U 0.031 UMERCURY 0.037 U
0.2 J 1.5 0.28 U 0.29 U 0.29 U 0.22 UJMOLYBDENUM 0.13 U
40 J 42 J 53.1 50.6 62.1 1.5 JNICKEL 64
NA NA 1,000 J 1,720 J 1,140 J 130 UJPOTASSIUM 1,820

0.11 J 0.28 U 1.4 U 1.4 U 1.4 U 0.51 USELENIUM 1.8 UJ
0.29 U 0.28 U 0.4 U 0.4 U 0.41 U 0.15 USILVER 0.31 J

NA NA 476 J 590 J 1,170 J 104 UJSODIUM 540 J
0.29 U 0.28 U 0.79 U 0.8 U 0.82 U 0.3 UTHALLIUM 0.35 U
71 J 66 J 66 70.1 45.6 2.8 JVANADIUM 71.3
300 J 440 J 104 83.4 103 75.6ZINC 98.4

Volatile Organic Compounds (mg/kg)
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,1,1-TRICHLOROETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,1,2-TRICHLOROETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,1-DICHLOROETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,1-DICHLOROETHENE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,2-DICHLOROETHANE 0.013 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.011 U 0.011 U 0.012 U 0.011 U1,2-DICHLOROETHENE (TOTAL) 0.013 U

0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 U1,2-DICHLOROPROPANE 0.013 U
0.016 J 0.0099 UJ 0.011 UJ 0.011 UJ 0.012 UJ 0.011 UJ2-BUTANONE 0.013 UJ
0.01 UJ 0.0099 U 0.011 UJ 0.011 UJ 0.012 UJ 0.011 UJ2-HEXANONE 0.013 UJ
0.01 UJ 0.0099 U 0.011 U 0.011 U 0.012 U 0.011 U4-METHYL-2-PENTANONE 0.013 U
0.59 UJ 0.02 UJ 0.011 UJ 0.011 UJ 0.012 UJ 0.011 UJACETONE 0.013 UJ

0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UBENZENE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UBROMODICHLOROMETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UBROMOFORM 0.013 U
0.01 U 0.0099 U 0.011 UJ 0.011 UJ 0.012 UJ 0.011 UJBROMOMETHANE 0.013 UJ

0.0012 J 0.00025 J 0.011 U 0.011 U 0.012 U 0.011 UCARBON DISULFIDE 0.013 U
0.0051 U 0.0049 UJ 0.011 U 0.011 U 0.012 U 0.011 UCARBON TETRACHLORIDE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UCHLOROBENZENE 0.013 U
0.01 U 0.0099 U 0.011 U 0.011 U 0.012 U 0.011 UCHLOROETHANE 0.013 U

0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UCHLOROFORM 0.013 U
0.01 U 0.0099 U 0.011 U 0.011 U 0.012 U 0.011 UCHLOROMETHANE 0.013 U

0.0051 U 0.0049 U NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UDIBROMOCHLOROMETHANE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UETHYLBENZENE 0.013 U
0.02 U 0.02 UJ 0.011 U 0.011 U 0.012 U 0.011 UMETHYLENE CHLORIDE 0.013 U

0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 USTYRENE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UTETRACHLOROETHENE 0.013 U
0.0013 J 0.00083 J 0.011 U 0.011 U 0.012 U 0.011 UTOLUENE 0.013 U
0.0051 U 0.0049 U NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.013 U
0.0051 U 0.0049 U 0.011 U 0.011 U 0.012 U 0.011 UTRICHLOROETHENE 0.013 U
0.01 U 0.0099 U 0.011 U 0.011 U 0.012 U 0.011 UVINYL CHLORIDE 0.013 U

0.0051 U 0.00023 J 0.011 U 0.011 U 0.012 U 0.001 JXYLENE (TOTAL) 0.013 U

Semivolatile Organic Compounds (mg/kg)
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U1,2,4-TRICHLOROBENZENE 0.42 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
2 U 1.9 U 0.18 U 0.18 U 0.19 U 0.17 U1,2-DICHLOROBENZENE 0.2 U
2 U 1.9 U 0.18 U 0.18 U 0.19 U 0.17 U1,3-DICHLOROBENZENE 0.2 U
2 U 1.9 U 0.18 U 0.18 U 0.19 U 0.17 U1,4-DICHLOROBENZENE 0.2 U
NA NA 0.37 U 0.38 U 0.39 U 0.35 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.42 U
2 U 1.9 U NA NA NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
2 U 1.9 U 0.94 U 0.95 U 0.98 U 0.88 U2,4,5-TRICHLOROPHENOL 1 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2,4,6-TRICHLOROPHENOL 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2,4-DICHLOROPHENOL 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2,4-DIMETHYLPHENOL 0.42 U

3.9 U 3.7 U 0.94 UJ 0.95 UJ 0.98 UJ 0.88 UJ2,4-DINITROPHENOL 1 UJ
NA NA 0.37 U 0.38 U 0.39 U 0.35 U2,4-DINITROTOLUENE 0.42 U
NA NA 0.37 U 0.38 U 0.39 U 0.35 U2,6-DINITROTOLUENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2-CHLORONAPHTHALENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2-CHLOROPHENOL 0.42 U

0.39 U 0.37 U 0.37 U 0.38 U 0.39 U 0.35 U2-METHYLNAPHTHALENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U2-METHYLPHENOL 0.42 U

3.9 U 3.7 U 0.94 U 0.95 U 0.98 U 0.88 U2-NITROANILINE 1 U
3.9 U 3.7 U 0.37 U 0.38 U 0.39 U 0.35 U2-NITROPHENOL 0.42 U
3.9 U 3.7 U 0.37 U 0.38 U 0.39 U 0.35 U3,3'-DICHLOROBENZIDINE 0.42 U
3.9 U 3.7 U 0.94 U 0.95 U 0.98 U 0.88 U3-NITROANILINE 1 U
3.9 U 3.7 U 0.94 UJ 0.95 UJ 0.98 UJ 0.88 UJ4,6-DINITRO-2-METHYLPHENOL 1 UJ
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U4-BROMOPHENYL-PHENYLETHER 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U4-CHLORO-3-METHYLPHENOL 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U4-CHLOROANILINE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U4-CHLOROPHENYL-PHENYLETHER 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 U4-METHYLPHENOL 0.42 U

3.9 U 3.7 U 0.94 U 0.95 U 0.98 U 0.88 U4-NITROANILINE 1 U
3.9 U 3.7 U 0.94 UJ 0.95 UJ 0.98 UJ 0.88 UJ4-NITROPHENOL 1 UJ
0.39 U 0.37 U 0.024 J 0.38 U 0.39 U 0.35 UACENAPHTHENE 0.42 U

NA NA 0.37 U 0.38 U 0.39 U 0.35 UACENAPHTHYLENE 0.42 U
0.39 U 0.37 U 0.023 J 0.38 U 0.39 U 0.35 UANTHRACENE 0.42 U
0.39 U 0.37 U 0.06 J 0.38 U 0.39 U 0.35 UBENZO(A)ANTHRACENE 0.42 U

 
Page 71 of 126



Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.39 U 0.076 J 0.09 J 0.38 U 0.39 U 0.35 UBENZO(A)PYRENE 0.42 U
0.39 U 0.37 U 0.17 J 0.38 U 0.39 U 0.35 UBENZO(B)FLUORANTHENE 0.42 U
0.39 U 0.37 U 0.37 UJ 0.38 U 0.39 U 0.35 UBENZO(G,H,I)PERYLENE 0.42 U
0.39 U 0.12 J 0.37 UJ 0.38 U 0.39 U 0.35 UBENZO(K)FLUORANTHENE 0.42 U

2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UBIS(2-CHLOROETHOXY)METHANE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UBIS(2-CHLOROETHYL)ETHER 0.42 U
2 U 1.9 U 0.15 UJ 0.15 UJ 0.15 UJ 0.14 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
2 U 1.9 U 0.37 UJ 0.38 U 0.39 U 0.35 UBUTYLBENZYLPHTHALATE 0.42 U
2 U 1.9 U 0.012 J 0.38 U 0.39 U 0.35 UCARBAZOLE 0.42 U

0.39 U 0.13 J 0.077 J 0.38 U 0.39 U 0.35 UCHRYSENE 0.42 U
2 U 1.9 U 0.37 UJ 0.38 UJ 0.39 UJ 0.35 UJDI-N-BUTYLPHTHALATE 0.42 UJ
2 U 1.9 U 0.37 UJ 0.38 U 0.39 U 0.35 UDI-N-OCTYLPHTHALATE 0.42 U

0.39 U 0.37 U 0.37 UJ 0.38 U 0.39 U 0.35 UDIBENZ(A,H)ANTHRACENE 0.42 U
2 U 1.9 U 0.009 J 0.38 U 0.39 U 0.35 UDIBENZOFURAN 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UDIETHYLPHTHALATE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UDIMETHYLPHTHALATE 0.42 U

0.39 U 0.097 J 0.12 J 0.38 U 0.39 U 0.35 UFLUORANTHENE 0.42 U
0.39 U 0.37 U 0.015 J 0.38 U 0.39 U 0.35 UFLUORENE 0.42 U

2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UHEXACHLOROBENZENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UHEXACHLOROBUTADIENE 0.42 U

3.9 U 3.7 U 0.37 U 0.38 U 0.39 U 0.35 UHEXACHLOROCYCLOPENTADIENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UHEXACHLOROETHANE 0.42 U

0.39 U 0.37 U 0.017 J 0.38 U 0.39 U 0.35 UINDENO(1,2,3-CD)PYRENE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UISOPHORONE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UN-NITROSO-DI-N-PROPYLAMINE 0.42 U
2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UN-NITROSODIPHENYLAMINE (1) 0.42 U

0.39 U 0.37 U 0.008 J 0.38 U 0.39 U 0.35 UNAPHTHALENE 0.42 U
NA NA 0.37 U 0.38 U 0.39 U 0.35 UNITROBENZENE 0.42 U

3.9 U 3.7 U 0.94 U 0.95 U 0.98 U 0.88 UPENTACHLOROPHENOL 1 U
0.39 U 0.37 U 0.12 J 0.38 U 0.39 U 0.35 UPHENANTHRENE 0.42 U

2 U 1.9 U 0.37 U 0.38 U 0.39 U 0.35 UPHENOL 0.42 U
0.39 U 0.11 J 0.13 J 0.38 U 0.39 U 0.35 UPYRENE 0.42 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0.533 0.664 0 U 0 U 0 UTOTAL HMW PAHS 0 U
0 U 0 U 0.19 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA 0.0035 U4,4'-DDD 0.0042 U
NA NA NA NA NA 0.0035 U4,4'-DDE 0.0042 U
NA NA NA NA NA 0.0035 U4,4'-DDT 0.0042 U
NA NA NA NA NA 0.0018 UALDRIN 0.0021 U
NA NA NA NA NA 0.0018 UJALPHA-BHC 0.0021 UJ
NA NA NA NA NA 0.0018 UALPHA-CHLORDANE 0.0021 U
NA NA NA NA NA 0.017 UAROCLOR-1016 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1221 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1232 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1242 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1248 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1254 0.02 U
NA NA NA NA NA 0.017 UAROCLOR-1260 0.02 U
NA NA NA NA NA 0.0018 UBETA-BHC 0.0021 U
NA NA NA NA NA 0.0018 UJDELTA-BHC 0.0021 UJ
NA NA NA NA NA 0.0035 UDIELDRIN 0.0042 U
NA NA NA NA NA 0.0018 UENDOSULFAN I 0.0021 U
NA NA NA NA NA 0.0035 UENDOSULFAN II 0.0042 U
NA NA NA NA NA 0.0035 UENDOSULFAN SULFATE 0.0042 U
NA NA NA NA NA 0.0035 UENDRIN 0.0042 U
NA NA NA NA NA 0.0035 UENDRIN ALDEHYDE 0.0042 U
NA NA NA NA NA 0.0035 UENDRIN KETONE 0.0042 U
NA NA NA NA NA 0.0018 UJGAMMA-BHC (LINDANE) 0.0021 UJ
NA NA NA NA NA 0.0018 UGAMMA-CHLORDANE 0.0021 U
NA NA NA NA NA 0.00032 UHEPTACHLOR 0.00038 U
NA NA NA NA NA 0.00032 UHEPTACHLOR EPOXIDE 0.00038 U
NA NA NA NA NA 0.018 UMETHOXYCHLOR 0.021 U

0.000097 U 0.00012 U NA NA NA NAPCB-101 NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00014 U 0.00017 U NA NA NA NAPCB-105 NA
0.00014 U 0.00017 U NA NA NA NAPCB-118 NA
0.00038 U 0.00044 U NA NA NA NAPCB-126 NA
0.00015 U 0.00018 U NA NA NA NAPCB-128 NA
0.0001 U 0.00012 U NA NA NA NAPCB-138 NA
0.0002 U 0.00023 U NA NA NA NAPCB-153 NA

0.000083 U 0.000096 U NA NA NA NAPCB-156 NA
0.00018 U 0.0002 U NA NA NA NAPCB-170 NA
0.000082 U 0.000095 U NA NA NA NAPCB-180 NA
0.000084 U 0.000097 U NA NA NA NAPCB-183 NA
0.00029 U 0.00034 U NA NA NA NAPCB-187 NA
0.0002 U 0.00023 U NA NA NA NAPCB-195 NA
0.00011 U 0.00012 U NA NA NA NAPCB-206 NA
0.00013 U 0.00015 U NA NA NA NAPCB-209 NA
0.00027 J 0.00015 J NA NA NA NAPCB-28 NA
0.00011 U 0.00013 U NA NA NA NAPCB-44 NA
0.0003 U 0.00035 U NA NA NA NAPCB-49 NA

0.000095 U 0.00011 U NA NA NA NAPCB-52 NA
0.000075 U 0.000087 U NA NA NA NAPCB-66 NA
0.00021 U 0.00024 U NA NA NA NAPCB-8 NA

NA NA NA NA NA 0 UTOTAL BHC 0 U
NA NA NA NA NA 0 UTOTAL CHLORDANES 0 U
NA NA NA NA NA 0 UTOTAL DDTS 0 U
NA NA NA NA NA 0 UTOTAL ENDRINS 0 U

0.00027 0.00015 NA NA NA NATOTAL PCBS NA
NA NA NA NA NA 0.09 UTOXAPHENE 0.11 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

64 HY 60 HY 11 U 11 U 12 U NADIESEL RANGE ORGANICS NA
240 H 730 H 9 J 11 U 12 U NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.057 J 0.083 J 0.56 U 0.57 U 0.59 U NAGASOLINE RANGE ORGANICS NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A062-2

2.00 - 4.00

A062-2

09/29/1997

1.50 - 2.50

A071GB001

09/29/1997

3.50 - 4.50

A071GB001

09/29/1997

11.00 - 12.00

A071GB001

09/29/1997

1.50 - 2.50

A071GB002

11/07/2006

Sample ID A62SS002 A62GP002 136A071GP001 136A071GP002 136A071GP003 136A071GP004

09/29/1997

3.50 - 4.50

A071GB002

136A071GP005

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.19 U 0.22 U NA NA NA NA1,3,5-TRINITROBENZENE NA
0.092 U 0.11 U NA NA NA NA1,3-DINITROBENZENE NA
0.17 U 0.19 U NA NA NA NA2,4,6-TRINITROTOLUENE NA
0.23 U 0.27 U NA NA NA NA2,4-DINITROTOLUENE NA
0.39 U 0.45 U NA NA NA NA2,6-DINITROTOLUENE NA
0.092 U 0.11 U NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.38 U 0.44 U NA NA NA NA2-NITROTOLUENE NA
0.28 U 0.33 U NA NA NA NA3-NITROTOLUENE NA
0.19 U 0.22 U NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
0.37 U 0.43 U NA NA NA NA4-NITROTOLUENE NA
0.15 U 0.18 U NA NA NA NAHMX NA
0.17 U 0.19 U NA NA NA NANITROBENZENE NA
0.23 U 0.27 U NA NA NA NANITROGLYCERINE NA
0.036 U 0.036 U NA NA NA NAPERCHLORATE NA
0.25 U 0.29 U NA NA NA NAPETN NA
0.024 U 0.028 U NA NA NA NAPICRIC ACID NA
0.28 U 0.33 U NA NA NA NARDX NA
0.26 U 0.3 U NA NA NA NATETRYL NA

Organotins (mg/kg)
NA NA 0.0056 U 0.0057 U 0.0059 U NADIBUTYLTIN NA
NA NA 0.0056 U 0.0057 U 0.0059 U NAMONOBUTYLTIN NA
NA NA 0.0056 U 0.0057 U 0.0059 U NATETRABUTYLTIN NA
NA NA 0 U 0 U 0 U NATOTAL ORGANOTINS NA
NA NA 0.0056 U 0.0057 U 0.0059 U NATRIBUTYLTIN NA

Percent Moisture (%MST)
10.8 15.2 11.5 12.3 15 5.8PERCENT MOISTURE 20.7

pH (PH)
NA NA 7.54 8.16 8.1 7.97PH 8.05
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
24,000 NA NA NA NA NAALUMINUM NA

2 J 10 U 10 U 10 U 10 U 10 UANTIMONY 10 U
67.8 6 24.6 7.9 13.9 20.5ARSENIC 16.1
3,370 NA NA NA NA NABARIUM NA
2.3 J 0.6 J 0.57 J 0.38 J 0.94 J 0.71 JBERYLLIUM 0.57 J
2.2 J 10 U 10 U 10 U 10 U 10 UCADMIUM 10 U

150,000 13,000 18,000 45,900 12,900 34,900CALCIUM 53,600
45.2 103 104 117 83.7 112CHROMIUM 104
45.6 10 U 10 U 10 U 10 U 10 UCOBALT 10 U
44.8 64.9 68.6 96.1 41.9 92.9COPPER 59.2

41,000 48,900 51,800 50,100 59,000 57,600IRON 48,600
23.8 10.1 12.3 9.9 J 10 U 10 ULEAD 10 U

12,700 NA NA NA NA NAMAGNESIUM NA
21,100 529 1,050 612 344 1,410MANGANESE 613
0.088 U NA NA NA NA NAMERCURY NA
0.44 UJ NA NA NA NA NAMOLYBDENUM NA

130 49.7 67.7 60.6 60.8 47.4NICKEL 69.7
3,400 17,500 18,300 16,400 7,490 15,400POTASSIUM 13,100
10.1 NA NA NA NA NASELENIUM NA

0.43 U 10 U 10 U 10 U 10 U 10 USILVER 10 U
2,050 J NA NA NA NA NASODIUM NA
0.85 U NA NA NA NA NATHALLIUM NA

NA 5.4 J 9.8 J 12.1 10.3 7.6 JTIN 15.1
NA 4,030 4,080 3,920 2,850 3,490TITANIUM 4,140
66.6 150 164 155 82.2 146VANADIUM 160
122 118 126 129 90.3 127ZINC 136

Volatile Organic Compounds (mg/kg)
0.012 U NA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.012 U NA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.012 U NA NA NA NA NA1,1,2-TRICHLOROETHANE NA
0.012 U NA NA NA NA NA1,1-DICHLOROETHANE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U NA NA NA NA NA1,1-DICHLOROETHENE NA
0.012 U NA NA NA NA NA1,2-DICHLOROETHANE NA
0.012 U NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.012 U NA NA NA NA NA1,2-DICHLOROPROPANE NA
0.012 UJ NA NA NA NA NA2-BUTANONE NA
0.012 UJ NA NA NA NA NA2-HEXANONE NA
0.012 U NA NA NA NA NA4-METHYL-2-PENTANONE NA
0.012 UJ NA NA NA NA NAACETONE NA
0.012 U NA NA NA NA NABENZENE NA
0.012 U NA NA NA NA NABROMODICHLOROMETHANE NA
0.012 U NA NA NA NA NABROMOFORM NA
0.012 UJ NA NA NA NA NABROMOMETHANE NA
0.012 U NA NA NA NA NACARBON DISULFIDE NA
0.012 U NA NA NA NA NACARBON TETRACHLORIDE NA
0.012 U NA NA NA NA NACHLOROBENZENE NA
0.012 U NA NA NA NA NACHLOROETHANE NA
0.012 U NA NA NA NA NACHLOROFORM NA
0.012 U NA NA NA NA NACHLOROMETHANE NA
0.012 U NA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.012 U NA NA NA NA NADIBROMOCHLOROMETHANE NA
0.012 U NA NA NA NA NAETHYLBENZENE NA
0.012 U NA NA NA NA NAMETHYLENE CHLORIDE NA
0.012 U NA NA NA NA NASTYRENE NA
0.012 U NA NA NA NA NATETRACHLOROETHENE NA
0.012 U NA NA NA NA NATOLUENE NA
0.012 U NA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.012 U NA NA NA NA NATRICHLOROETHENE NA
0.012 U NA NA NA NA NAVINYL CHLORIDE NA
0.012 U NA NA NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.4 U NA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.2 U NA NA NA NA NA1,2-DICHLOROBENZENE NA
0.2 U NA NA NA NA NA1,3-DICHLOROBENZENE NA
0.2 U NA NA NA NA NA1,4-DICHLOROBENZENE NA
0.4 U NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
1 U NA NA NA NA NA2,4,5-TRICHLOROPHENOL NA

0.4 U NA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.4 U NA NA NA NA NA2,4-DICHLOROPHENOL NA
0.4 U NA NA NA NA NA2,4-DIMETHYLPHENOL NA
1 UJ NA NA NA NA NA2,4-DINITROPHENOL NA
0.4 U NA NA NA NA NA2,4-DINITROTOLUENE NA
0.4 U NA NA NA NA NA2,6-DINITROTOLUENE NA
0.4 U NA NA NA NA NA2-CHLORONAPHTHALENE NA
0.4 U NA NA NA NA NA2-CHLOROPHENOL NA
0.4 U NA NA NA NA NA2-METHYLNAPHTHALENE NA
0.4 U NA NA NA NA NA2-METHYLPHENOL NA
1 U NA NA NA NA NA2-NITROANILINE NA

0.4 U NA NA NA NA NA2-NITROPHENOL NA
0.4 U NA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
1 U NA NA NA NA NA3-NITROANILINE NA
1 UJ NA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.4 U NA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.4 U NA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.4 U NA NA NA NA NA4-CHLOROANILINE NA
0.4 U NA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.4 U NA NA NA NA NA4-METHYLPHENOL NA
1 U NA NA NA NA NA4-NITROANILINE NA
1 UJ NA NA NA NA NA4-NITROPHENOL NA
0.4 U NA NA NA NA NAACENAPHTHENE NA
0.4 U NA NA NA NA NAACENAPHTHYLENE NA
0.4 U NA NA NA NA NAANTHRACENE NA
0.4 U NA NA NA NA NABENZO(A)ANTHRACENE NA
0.4 U NA NA NA NA NABENZO(A)PYRENE NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.4 U NA NA NA NA NABENZO(B)FLUORANTHENE NA
0.4 U NA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.4 U NA NA NA NA NABENZO(K)FLUORANTHENE NA
0.4 U NA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.4 U NA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA

0.16 UJ NA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.4 U NA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.4 U NA NA NA NA NACARBAZOLE NA
0.4 U NA NA NA NA NACHRYSENE NA
0.4 UJ NA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.4 U NA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.4 U NA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.4 U NA NA NA NA NADIBENZOFURAN NA
0.4 U NA NA NA NA NADIETHYLPHTHALATE NA
0.4 U NA NA NA NA NADIMETHYLPHTHALATE NA
0.4 U NA NA NA NA NAFLUORANTHENE NA
0.4 U NA NA NA NA NAFLUORENE NA
0.4 U NA NA NA NA NAHEXACHLOROBENZENE NA
0.4 U NA NA NA NA NAHEXACHLOROBUTADIENE NA
0.4 U NA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
0.4 U NA NA NA NA NAHEXACHLOROETHANE NA
0.4 U NA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.4 U NA NA NA NA NAISOPHORONE NA
0.4 U NA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.4 U NA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.4 U NA NA NA NA NANAPHTHALENE NA
0.4 U NA NA NA NA NANITROBENZENE NA
1 U NA NA NA NA NAPENTACHLOROPHENOL NA

0.4 U NA NA NA NA NAPHENANTHRENE NA
0.4 U NA NA NA NA NAPHENOL NA
0.4 U NA NA NA NA NAPYRENE NA
0 U NA NA NA NA NATOTAL HMW PAHS NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U NA NA NA NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.004 U NA NA NA NA NA4,4'-DDD NA
0.004 U NA NA NA NA NA4,4'-DDE NA
0.004 U NA NA NA NA NA4,4'-DDT NA
0.0021 U NA NA NA NA NAALDRIN NA
0.0021 UJ NA NA NA NA NAALPHA-BHC NA
0.0021 U NA NA NA NA NAALPHA-CHLORDANE NA
0.02 U NA NA NA NA NAAROCLOR-1016 NA
0.02 U NA NA NA NA NAAROCLOR-1221 NA
0.02 U NA NA NA NA NAAROCLOR-1232 NA
0.02 U NA NA NA NA NAAROCLOR-1242 NA
0.02 U NA NA NA NA NAAROCLOR-1248 NA
0.02 U NA NA NA NA NAAROCLOR-1254 NA
0.02 U NA NA NA NA NAAROCLOR-1260 NA

0.0021 U NA NA NA NA NABETA-BHC NA
0.0021 UJ NA NA NA NA NADELTA-BHC NA
0.004 U NA NA NA NA NADIELDRIN NA
0.0021 U NA NA NA NA NAENDOSULFAN I NA
0.004 U NA NA NA NA NAENDOSULFAN II NA
0.004 U NA NA NA NA NAENDOSULFAN SULFATE NA
0.004 U NA NA NA NA NAENDRIN NA
0.004 U NA NA NA NA NAENDRIN ALDEHYDE NA
0.004 U NA NA NA NA NAENDRIN KETONE NA

0.0021 UJ NA NA NA NA NAGAMMA-BHC (LINDANE) NA
0.0021 U NA NA NA NA NAGAMMA-CHLORDANE NA
0.00037 U NA NA NA NA NAHEPTACHLOR NA
0.00037 U NA NA NA NA NAHEPTACHLOR EPOXIDE NA
0.021 U NA NA NA NA NAMETHOXYCHLOR NA

0 U NA NA NA NA NATOTAL BHC NA
0 U NA NA NA NA NATOTAL CHLORDANES NA
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Sample Depth

09/29/1997

Sample Location ID

Sample Date

6.00 - 7.00

A071GB002

6.00 - 7.00

A071GB003

06/02/1998

8.00 - 9.00

A071GB003

06/02/1998

10.00 - 11.00

A071GB003

05/28/1998

6.00 - 7.00

A071GB004

05/28/1998

8.00 - 9.00

A071GB004

06/02/1998

Sample ID 136A071GP006 136A071GP011 136A071GP012 136A071GP013 136A071GP014 136A071GP015

05/28/1998

10.00 - 11.00

A071GB004

136A071GP016

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0 U NA NA NA NA NATOTAL DDTS NA
0 U NA NA NA NA NATOTAL ENDRINS NA

0.1 U NA NA NA NA NATOXAPHENE NA

Percent Moisture (%MST)
18 14.9 17.9 19.1 23.2 31.3PERCENT MOISTURE 15.6

pH (PH)
8.02 NA NA NA NA NAPH NA
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Sample Depth

06/02/1998

Sample Location ID

Sample Date

6.00 - 7.00

A071GB005

8.00 - 9.00

A071GB005

06/02/1998

10.00 - 11.00

A071GB005

08/04/2003

8.00 - 8.50

A071GB006

08/04/2003

10.00 - 10.50

A071GB006

08/04/2003

12.00 - 12.50

A071GB006

06/02/1998

Sample ID 136A071GP017 136A071GP018 136A071GP019 A071GP020 A071GP021 A071GP022

08/04/2003

6.00 - 6.50

A071GB007

A071GP023

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
10 U 10 U 10 U NA NA NAANTIMONY NA
10.5 5.4 9.6 7.7 13.3 J 7.8ARSENIC 8.9

0.71 J 0.51 J 0.69 J NA NA NABERYLLIUM NA
10 U 10 U 10 U NA NA NACADMIUM NA
7,980 10,400 93,200 NA NA NACALCIUM NA
117 105 86.4 NA NA NACHROMIUM NA
10 U 10 U 10 U NA NA NACOBALT NA
64.1 76.1 48 NA NA NACOPPER NA

54,000 57,900 46,000 NA NA NAIRON NA
8.8 J 10 U 11.5 NA NA NALEAD NA
2,770 1,710 6,030 NA NA NAMANGANESE NA
73.1 83 43.2 NA NA NANICKEL NA

14,000 15,300 8,180 NA NA NAPOTASSIUM NA
10 U 10 U 10 U NA NA NASILVER NA
10.5 3.9 J 13.8 NA NA NATIN NA
4,190 3,850 3,280 NA NA NATITANIUM NA
172 156 89.1 NA NA NAVANADIUM NA
109 126 92.7 NA NA NAZINC NA

Percent Moisture (%MST)
23.1 16 18.6 20 19.4 20.2PERCENT MOISTURE 11.8
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 20,000 16,000 NA NAALUMINUM NA
NA NA 0.27 U 0.29 U 0.57 1.5ANTIMONY 0.38 U
4.2 7.2 2.7 6 8 7.5ARSENIC 15
NA NA 110 120 140 J 93 JBARIUM 140 J
NA NA 0.44 0.47 0.38 0.42BERYLLIUM 0.48
NA NA 2.1 1.3 2.1 1.6CADMIUM 2.3
NA NA 31,000 10,000 NA NACALCIUM NA
NA NA 32 35 46 J 48 JCHROMIUM 54 J
NA NA 17 J 14 J 19 J 14 JCOBALT 12 J
NA NA 66 66 86 J 69 JCOPPER 130 J
NA NA 47,000 36,000 NA NAIRON NA
NA NA 66 J 55 J 110 J 87 JLEAD 140 J
NA NA 12,000 8,900 NA NAMAGNESIUM NA
NA NA 730 500 NA NAMANGANESE NA
NA NA 0.47 0.21 0.38 0.12MERCURY 0.46
NA NA 0.11 J 0.32 J 0.27 J 0.43 JMOLYBDENUM 0.5 J
NA NA 38 J 48 J 47 J 53 JNICKEL 57 J
NA NA 0.27 U 0.29 U 0.29 U 0.31 USELENIUM 0.38 U
NA NA 0.27 U 0.29 U 0.29 U 0.31 USILVER 0.38 U
NA NA 490 420 NA NASODIUM NA
NA NA 0.27 U 0.29 U 0.29 U 0.31 UTHALLIUM 0.38 U
NA NA 100 68 69 J 51 JVANADIUM 60 J
NA NA 150 J 110 J 210 J 190 JZINC 190 J

Volatile Organic Compounds (mg/kg)
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,1,1-TRICHLOROETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,1,2,2-TETRACHLOROETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,1,2-TRICHLOROETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,1-DICHLOROETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,1-DICHLOROETHENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,2-DICHLOROETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 U1,2-DICHLOROPROPANE 0.0095 U
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.013 U 0.011 U 0.012 UJ 0.012 UJ2-BUTANONE 0.019 UJ
NA NA 0.013 U 0.011 U 0.012 UJ 0.012 UJ2-HEXANONE 0.019 UJ
NA NA 0.013 U 0.011 U 0.012 U 0.012 UJ4-METHYL-2-PENTANONE 0.019 UJ
NA NA 0.026 UJ 0.022 UJ 0.023 UJ 0.024 UJACETONE 0.038 UJ
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UBENZENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UBROMODICHLOROMETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UBROMOFORM 0.0095 U
NA NA 0.013 U 0.011 U 0.012 U 0.012 UBROMOMETHANE 0.019 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCARBON DISULFIDE 0.0019 J
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCARBON TETRACHLORIDE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCHLOROBENZENE 0.0095 U
NA NA 0.013 U 0.011 U 0.012 U 0.012 UCHLOROETHANE 0.019 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCHLOROFORM 0.0095 U
NA NA 0.013 U 0.011 U 0.012 U 0.012 UCHLOROMETHANE 0.019 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCIS-1,2-DICHLOROETHENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UCIS-1,3-DICHLOROPROPENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UDIBROMOCHLOROMETHANE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UETHYLBENZENE 0.0095 U
NA NA 0.026 UJ 0.036 UJ 0.023 UJ 0.024 UJMETHYLENE CHLORIDE 0.038 UJ
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 USTYRENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UTETRACHLOROETHENE 0.0095 U
NA NA 0.0065 U 0.00048 J 0.0058 U 0.0059 UTOLUENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UTRANS-1,2-DICHLOROETHENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UTRANS-1,3-DICHLOROPROPENE 0.0095 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UTRICHLOROETHENE 0.0095 U
NA NA 0.013 U 0.011 U 0.012 U 0.012 UVINYL CHLORIDE 0.019 U
NA NA 0.0065 U 0.0054 U 0.0058 U 0.0059 UXYLENE (TOTAL) 0.0095 U

Semivolatile Organic Compounds (mg/kg)
NA NA 3.7 U 3.8 U 2 U 0.83 U1,2,4-TRICHLOROBENZENE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U1,2-DICHLOROBENZENE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U1,3-DICHLOROBENZENE 2.5 U
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 3.7 U 3.8 U 2 U 0.83 U1,4-DICHLOROBENZENE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2,2'-OXYBIS(2-CHLOROPROPANE) 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2,4,5-TRICHLOROPHENOL 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2,4,6-TRICHLOROPHENOL 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2,4-DICHLOROPHENOL 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2,4-DIMETHYLPHENOL 2.5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U2,4-DINITROPHENOL 5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2-CHLORONAPHTHALENE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2-CHLOROPHENOL 2.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 U2-METHYLNAPHTHALENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U2-METHYLPHENOL 2.5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U2-NITROANILINE 5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U2-NITROPHENOL 5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U3,3'-DICHLOROBENZIDINE 5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U3-NITROANILINE 5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U4,6-DINITRO-2-METHYLPHENOL 5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U4-BROMOPHENYL-PHENYLETHER 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U4-CHLORO-3-METHYLPHENOL 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U4-CHLOROANILINE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U4-CHLOROPHENYL-PHENYLETHER 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 U4-METHYLPHENOL 2.5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U4-NITROANILINE 5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 U4-NITROPHENOL 5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UACENAPHTHENE 0.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UANTHRACENE 0.5 U
NA NA 0.17 J 0.76 U 0.39 U 0.17 UBENZO(A)ANTHRACENE 0.5 U
NA NA 0.2 J 0.76 U 0.39 U 0.17 UBENZO(A)PYRENE 0.5 U
NA NA 0.21 J 0.76 U 0.39 U 0.17 UBENZO(B)FLUORANTHENE 0.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UBENZO(G,H,I)PERYLENE 0.5 U
NA NA 0.28 J 0.76 U 0.39 U 0.17 UBENZO(K)FLUORANTHENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UBIS(2-CHLOROETHOXY)METHANE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UBIS(2-CHLOROETHYL)ETHER 2.5 U
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 3.7 U 3.8 U 2 U 0.83 UBIS(2-ETHYLHEXYL)PHTHALATE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UBUTYLBENZYLPHTHALATE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UCARBAZOLE 2.5 U
NA NA 0.35 J 0.76 U 0.39 U 0.17 UCHRYSENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UDI-N-BUTYLPHTHALATE 2.5 UJ
NA NA 3.7 U 3.8 U 2 U 0.83 UDI-N-OCTYLPHTHALATE 2.5 U
NA NA 0.73 U 0.76 U 0.39 UJ 0.17 UJDIBENZ(A,H)ANTHRACENE 0.5 UJ
NA NA 3.7 U 3.8 U 2 U 0.83 UDIBENZOFURAN 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UDIETHYLPHTHALATE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UDIMETHYLPHTHALATE 2.5 U
NA NA 0.17 J 0.76 U 0.094 J 0.17 UFLUORANTHENE 0.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UFLUORENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UHEXACHLOROBENZENE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UHEXACHLOROBUTADIENE 2.5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 UHEXACHLOROCYCLOPENTADIENE 5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UHEXACHLOROETHANE 2.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UINDENO(1,2,3-CD)PYRENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UISOPHORONE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UN-NITROSO-DI-N-PROPYLAMINE 2.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UN-NITROSODIPHENYLAMINE (1) 2.5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UNAPHTHALENE 0.5 U
NA NA 7.3 U 7.6 U 3.9 U 1.7 UPENTACHLOROPHENOL 5 U
NA NA 0.73 U 0.76 U 0.39 U 0.17 UPHENANTHRENE 0.5 U
NA NA 3.7 U 3.8 U 2 U 0.83 UPHENOL 2.5 U
NA NA 0.18 J 0.76 U 0.093 J 0.17 UPYRENE 0.41 J
NA NA 1.56 0 U 0.187 0 UTOTAL HMW PAHS 0.41
NA NA 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA 0.000094 U 0.00043 J 0.0011 J 0.00012 UPCB-101 0.0077 J
NA NA 0.00014 U 0.00015 U 0.00043 UJ 0.00017 UPCB-105 0.0006 UJ
NA NA 0.00014 U 0.00015 U 0.00031 J 0.00017 UPCB-118 0.0016 J
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Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA 0.00037 U 0.00039 U 0.00045 UJ 0.00044 UPCB-126 0.00059 UJ
NA NA 0.00015 U 0.00016 U 0.00075 J 0.00018 UPCB-128 0.0014 J
NA NA 0.00078 0.0015 0.0036 J 0.00012 UPCB-138 0.0071 J
NA NA 0.00081 0.002 0.0029 J 0.00023 UPCB-153 0.0089 J
NA NA 0.000081 U 0.000086 U 0.000098 UJ 0.000097 UPCB-156 0.00056 UJ
NA NA 0.00044 0.00081 0.0028 J 0.0002 UPCB-170 0.0032 J
NA NA 0.00098 J 0.002 0.0035 J 0.000095 UPCB-180 0.0068 J
NA NA 0.00027 J 0.00057 0.0009 J 0.000098 UPCB-183 0.0019 J
NA NA 0.00056 0.0012 0.0021 J 0.00034 UPCB-187 0.004 J
NA NA 0.00019 U 0.0002 U 0.00043 UJ 0.00023 UPCB-195 0.00088 J
NA NA 0.000098 U 0.00056 0.00075 J 0.00012 UPCB-206 0.005 J
NA NA 0.00087 0.002 0.00088 J 0.00015 UPCB-209 0.0047 J
NA NA 0.000087 U 0.000092 U 0.00043 UJ 0.00025 UPCB-28 0.00014 UJ
NA NA 0.00011 U 0.00011 U 0.00013 UJ 0.00013 UPCB-44 0.0003 J
NA NA 0.0003 U 0.00031 U 0.00036 UJ 0.00035 UPCB-49 0.00047 UJ
NA NA 0.000092 U 0.000098 U 0.0002 UJ 0.00011 UPCB-52 0.00089 J
NA NA 0.00015 U 0.000078 U 0.00043 UJ 0.000088 UPCB-66 0.00056 UJ
NA NA 0.0002 U 0.00021 U 0.00025 UJ 0.00024 UPCB-8 0.00097 UJ
NA NA 0.0044 0.011 0.018 NATOTAL PCBS 0.051

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 33 HY 100 HY 15 HY 16 HYDIESEL RANGE ORGANICS 240 HY
NA NA 310 H 620 H 150 H 220 HMOTOR OIL RANGE ORGANICS 570 HL

Gasoline Range (purgeables)
NA NA 0.24 UJ 0.29 UJ 0.22 U 0.21 UGASOLINE RANGE ORGANICS 0.35 U

Explosives (mg/kg)
NA NA 0.18 U 0.19 U 0.22 U 0.22 U1,3,5-TRINITROBENZENE 0.29 U
NA NA 0.09 U 0.096 U 0.11 U 0.11 U1,3-DINITROBENZENE 0.15 U
NA NA 0.16 U 0.17 U 0.2 U 0.19 U2,4,6-TRINITROTOLUENE 0.26 U
NA NA 0.22 U 0.24 U 0.27 U 0.27 U2,4-DINITROTOLUENE 0.36 U

 
Page 87 of 126



Sample Depth

08/04/2003

Sample Location ID

Sample Date

10.00 - 10.50

A071GB007

12.00 - 12.50

A071GB007

11/07/2006

0.00 - 2.00

A073-1

11/07/2006

2.00 - 4.00

A073-1

11/07/2006

0.00 - 2.00

A073-2

11/07/2006

2.00 - 4.00

A073-2

08/04/2003

Sample ID A071GP024 A071GP025 A73SS001 A73GP001 A73SS002 A73GP002

11/07/2006

2.00 - 4.00

A198-1

A198GP001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA NA 0.38 U 0.4 U 0.46 U 0.45 U2,6-DINITROTOLUENE 0.61 U
NA NA 0.09 U 0.096 U 0.11 U 0.11 U2-AMINO-4,6-DINITROTOLUENE 0.15 U
NA NA 0.37 U 0.39 U 0.45 U 0.44 U2-NITROTOLUENE 0.59 U
NA NA 0.28 U 0.29 U 0.33 U 0.33 U3-NITROTOLUENE 0.44 U
NA NA 0.18 U 0.19 U 0.22 U 0.22 U4-AMINO-2,6-DINITROTOLUENE 0.29 U
NA NA 0.36 U 0.38 U 0.44 U 0.43 U4-NITROTOLUENE 0.57 U
NA NA 0.15 U 0.16 U 0.18 U 0.18 UHMX 0.24 U
NA NA 0.16 U 0.17 U 0.2 U 0.19 UNITROBENZENE 0.26 U
NA NA 0.22 U 0.24 U 0.27 U 0.27 UNITROGLYCERINE 0.36 U
NA NA 0.036 U 0.036 U 0.036 U 0.036 UPERCHLORATE 0.036 U
NA NA 0.24 U 0.26 U 0.3 U 0.29 UPETN 0.39 U
NA NA 0.023 U 0.025 U 0.028 U 0.028 UPICRIC ACID 0.037 UJ
NA NA 0.28 U 0.29 U 0.33 U 0.33 URDX 0.44 U
NA NA 0.25 U 0.27 U 0.31 U 0.3 UTETRYL 0.41 U

Percent Moisture (%MST)
12.7 12.3 3.9 9.5 18.1 20PERCENT MOISTURE 37.1
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA 4,090ALUMINUM 6,990

0.28 U 0.29 U 0.35 U 0.27 U 0.32 U 1.1 JANTIMONY 0.44 J
8.7 23 5.8 0.27 U 15 4.2ARSENIC 3.1

190 J 120 J 50 J 76 J 440 J 64.3BARIUM 67.3
0.46 0.38 0.42 0.28 0.66 1.2BERYLLIUM 0.029 U
1.6 12 1.2 1.9 1.5 6.2CADMIUM 0.54
NA NA NA NA NA 2,630CALCIUM 3,680
39 J 25 J 50 J 14 J 48 J 12.4CHROMIUM 28.3
15 J 12 J 15 J 27 J 14 J 6.8 JCOBALT 8.7 J
61 J 170 J 33 J 44 J 57 J 122COPPER 32.1
NA NA NA NA NA 23,300IRON 16,800
50 J 480 J 9.9 J 3.8 J 9.7 J 28.4LEAD 26.3
NA NA NA NA NA 1,370MAGNESIUM 5,340
NA NA NA NA NA 1,420MANGANESE 328
0.22 0.051 0.31 2.1 0.079 0.033 UMERCURY 0.03 U

0.13 J 1.2 0.35 J 1.1 U 0.43 J 0.11 UMOLYBDENUM 0.1 U
63 J 33 J 52 J 25 J 62 J 23.9NICKEL 53.2
NA NA NA NA NA 260 JPOTASSIUM 436 J

0.28 U 0.29 U 0.35 U 0.27 U 0.32 U 0.72 JSELENIUM 0.5 U
0.28 U 0.29 U 0.35 U 0.27 U 0.32 U 0.16 USILVER 0.15 U

NA NA NA NA NA 244 UJSODIUM 81.9 U
0.28 U 0.29 U 0.35 U 0.27 U 0.32 U 0.32 UTHALLIUM 0.29 U
53 J 51 J 60 J 130 J 50 J 12.6VANADIUM 25
140 J 4,800 J 54 J 69 J 74 J 621ZINC 709

Volatile Organic Compounds (mg/kg)
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,1,1-TRICHLOROETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,1,2,2-TETRACHLOROETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,1,2-TRICHLOROETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,1-DICHLOROETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,1-DICHLOROETHENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,2-DICHLOROETHANE 0.01 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 0.01 U

0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NA1,2-DICHLOROPROPANE 0.01 U
0.011 UJ 0.011 U 0.013 U 0.011 U 0.011 U NA2-BUTANONE 0.01 UJ
0.011 UJ 0.011 U 0.013 U 0.011 UJ 0.011 UJ NA2-HEXANONE 0.01 UJ
0.011 UJ 0.011 U 0.013 U 0.011 U 0.011 U NA4-METHYL-2-PENTANONE 0.01 U
0.021 UJ 0.022 UJ 0.026 UJ 0.022 UJ 0.022 UJ NAACETONE 0.01 UJ
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NABENZENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NABROMODICHLOROMETHANE 0.01 U
0.0053 U 0.0056 UJ 0.0066 UJ 0.0055 U 0.0055 U NABROMOFORM 0.01 U
0.011 U 0.011 U 0.013 U 0.011 U 0.011 U NABROMOMETHANE 0.01 UJ
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACARBON DISULFIDE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACARBON TETRACHLORIDE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACHLOROBENZENE 0.01 U
0.011 U 0.011 U 0.013 U 0.011 U 0.011 U NACHLOROETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACHLOROFORM 0.01 U
0.011 U 0.011 U 0.013 U 0.00021 J 0.011 U NACHLOROMETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACIS-1,2-DICHLOROETHENE NA
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NACIS-1,3-DICHLOROPROPENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NADIBROMOCHLOROMETHANE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NAETHYLBENZENE 0.01 U
0.021 UJ 0.022 U 0.026 U 0.022 U 0.022 UJ NAMETHYLENE CHLORIDE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NASTYRENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NATETRACHLOROETHENE 0.01 U
0.0053 U 0.00031 J 0.0066 U 0.0055 U 0.0055 U NATOLUENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NATRANS-1,2-DICHLOROETHENE NA
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NATRANS-1,3-DICHLOROPROPENE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NATRICHLOROETHENE 0.01 U
0.011 U 0.011 U 0.013 U 0.011 U 0.011 U NAVINYL CHLORIDE 0.01 U
0.0053 U 0.0056 U 0.0066 U 0.0055 U 0.0055 U NAXYLENE (TOTAL) 0.01 U

Semivolatile Organic Compounds (mg/kg)
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U1,2,4-TRICHLOROBENZENE 0.34 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.18 U1,2-DICHLOROBENZENE 0.17 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.18 U1,3-DICHLOROBENZENE 0.17 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.18 U1,4-DICHLOROBENZENE 0.17 U
NA NA NA NA NA 0.37 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.34 U

3.7 U 1.1 U 0.46 U 1.8 U 0.42 U NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.93 U2,4,5-TRICHLOROPHENOL 0.86 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2,4,6-TRICHLOROPHENOL 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2,4-DICHLOROPHENOL 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2,4-DIMETHYLPHENOL 0.34 U
7.4 U 2.2 UJ 0.93 U 3.6 UJ 0.84 UJ 0.93 UJ2,4-DINITROPHENOL 0.86 UJ
NA NA NA NA NA 0.37 U2,4-DINITROTOLUENE 0.34 U
NA NA 0.46 U NA 0.42 U 0.37 U2,6-DINITROTOLUENE 0.34 U

3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2-CHLORONAPHTHALENE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2-CHLOROPHENOL 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 U2-METHYLNAPHTHALENE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U2-METHYLPHENOL 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 U2-NITROANILINE 0.86 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.37 U2-NITROPHENOL 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.37 U3,3'-DICHLOROBENZIDINE 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 U3-NITROANILINE 0.86 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 U4,6-DINITRO-2-METHYLPHENOL 0.86 UJ
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U4-BROMOPHENYL-PHENYLETHER 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U4-CHLORO-3-METHYLPHENOL 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U4-CHLOROANILINE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U4-CHLOROPHENYL-PHENYLETHER 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 U4-METHYLPHENOL 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 U4-NITROANILINE 0.86 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 U4-NITROPHENOL 0.86 UJ
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UACENAPHTHENE 0.34 U

NA NA NA NA NA 0.37 UACENAPHTHYLENE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UANTHRACENE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UBENZO(A)ANTHRACENE 0.34 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UBENZO(A)PYRENE 0.34 R
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UBENZO(B)FLUORANTHENE 0.34 R
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UBENZO(G,H,I)PERYLENE 0.34 R
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UBENZO(K)FLUORANTHENE 0.34 R
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UBIS(2-CHLOROETHOXY)METHANE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UJBIS(2-CHLOROETHYL)ETHER 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.17 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.14 UJ
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UJBUTYLBENZYLPHTHALATE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UCARBAZOLE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UCHRYSENE 0.13 J
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UJDI-N-BUTYLPHTHALATE 0.34 UJ
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UDI-N-OCTYLPHTHALATE 0.34 R

0.74 UJ 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UDIBENZ(A,H)ANTHRACENE 0.34 R
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UDIBENZOFURAN 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UDIETHYLPHTHALATE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UDIMETHYLPHTHALATE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UFLUORANTHENE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UFLUORENE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UHEXACHLOROBENZENE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UHEXACHLOROBUTADIENE 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.37 UJHEXACHLOROCYCLOPENTADIENE 0.34 UJ
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UHEXACHLOROETHANE 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UINDENO(1,2,3-CD)PYRENE 0.34 R
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UISOPHORONE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UN-NITROSO-DI-N-PROPYLAMINE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UN-NITROSODIPHENYLAMINE (1) 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UNAPHTHALENE 0.34 U

NA NA NA NA NA 0.37 UNITROBENZENE 0.34 U
7.4 U 2.2 U 0.93 U 3.6 U 0.84 U 0.93 UPENTACHLOROPHENOL 0.86 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UPHENANTHRENE 0.34 U
3.7 U 1.1 U 0.46 U 1.8 U 0.42 U 0.37 UPHENOL 0.34 U
0.74 U 0.22 U 0.093 U 0.36 U 0.084 U 0.37 UPYRENE 0.34 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0.13
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA NA NA NA 0.0037 U4,4'-DDD 0.014 U
NA NA NA NA NA 0.0037 U4,4'-DDE 0.014 U
NA NA NA NA NA 0.0037 U4,4'-DDT 0.014 U
NA NA NA NA NA 0.0019 UALDRIN 0.0071 U
NA NA NA NA NA 0.0019 UJALPHA-BHC 0.0071 UJ
NA NA NA NA NA 0.0019 UALPHA-CHLORDANE 0.0071 U
NA NA NA NA NA 0.018 UAROCLOR-1016 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1221 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1232 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1242 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1248 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1254 0.067 U
NA NA NA NA NA 0.018 UAROCLOR-1260 0.067 U
NA NA NA NA NA 0.0019 UJBETA-BHC 0.0071 UJ
NA NA NA NA NA 0.0019 UDELTA-BHC 0.0071 U
NA NA NA NA NA 0.0037 UDIELDRIN 0.014 U
NA NA NA NA NA 0.0019 UENDOSULFAN I 0.0071 U
NA NA NA NA NA 0.0037 UENDOSULFAN II 0.014 U
NA NA NA NA NA 0.0037 UENDOSULFAN SULFATE 0.014 U
NA NA NA NA NA 0.0037 UENDRIN 0.014 U
NA NA NA NA NA 0.0037 UENDRIN ALDEHYDE 0.014 U
NA NA NA NA NA 0.0037 UENDRIN KETONE 0.027
NA NA NA NA NA 0.0019 UJGAMMA-BHC (LINDANE) 0.0071 UJ
NA NA NA NA NA 0.0019 UGAMMA-CHLORDANE 0.0071 U
NA NA NA NA NA 0.00034 UHEPTACHLOR 0.0013 U
NA NA NA NA NA 0.00034 UHEPTACHLOR EPOXIDE 0.0015
NA NA NA NA NA 0.019 UMETHOXYCHLOR 0.045 J

0.00095 J 0.00011 U 0.00013 U 0.00048 UJ 0.00012 U NAPCB-101 NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00016 UJ 0.00015 U 0.00047 U 0.00015 UJ 0.00017 U NAPCB-105 NA
0.00048 UJ 0.00015 U 0.00027 U 0.00046 UJ 0.00017 U NAPCB-118 NA
0.00042 UJ 0.0004 U 0.0005 U 0.00041 UJ 0.00044 U NAPCB-126 NA
0.00062 J 0.00016 U 0.0002 U 0.00017 UJ 0.00018 U NAPCB-128 NA
0.0032 J 0.00026 J 0.0012 0.0013 J 0.00012 U NAPCB-138 NA
0.0041 J 0.00021 U 0.00026 U 0.0017 UJ 0.00023 U NAPCB-153 NA

0.00048 UJ 0.000087 U 0.00011 U 0.000089 UJ 0.000096 U NAPCB-156 NA
0.0022 J 0.00018 U 0.00023 U 0.00089 J 0.0002 U NAPCB-170 NA
0.0045 J 0.00026 J 0.00011 U 0.0017 J 0.000095 U NAPCB-180 NA
0.0013 J 0.000088 U 0.00011 U 0.00045 J 0.000097 U NAPCB-183 NA
0.0026 J 0.00031 U 0.00049 U 0.001 J 0.00034 U NAPCB-187 NA

0.0005 UJ 0.00021 U 0.00026 U 0.00021 UJ 0.00023 U NAPCB-195 NA
0.0034 J 0.00011 U 0.00014 U 0.00023 J 0.00012 U NAPCB-206 NA
0.0036 J 0.00014 U 0.00017 U 0.00038 J 0.00015 U NAPCB-209 NA

0.00025 UJ 0.000093 U 0.00067 U 0.0011 J 0.00011 U NAPCB-28 NA
0.00012 UJ 0.00011 U 0.00014 U 0.00012 UJ 0.00013 U NAPCB-44 NA
0.00034 UJ 0.00032 U 0.0004 U 0.00033 UJ 0.00035 U NAPCB-49 NA
0.00011 UJ 0.000099 U 0.00013 U 0.00011 UJ 0.00011 U NAPCB-52 NA
0.000083 UJ 0.000079 U 0.000099 U 0.000081 UJ 0.000087 U NAPCB-66 NA
0.00023 UJ 0.00022 U 0.00027 U 0.00022 UJ 0.00024 U NAPCB-8 NA

NA NA NA NA NA 0 UTOTAL BHC 0 U
NA NA NA NA NA 0 UTOTAL CHLORDANES 0.0015
NA NA NA NA NA 0 UTOTAL DDTS 0 U
NA NA NA NA NA 0 UTOTAL ENDRINS 0.027

0.025 0.00052 0.0012 0.0066 NA NATOTAL PCBS NA
NA NA NA NA NA 0.096 UTOXAPHENE 0.35 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

54 HY 9.2 HY 3.3 HY 10 HY 1.3 U 11 UDIESEL RANGE ORGANICS 100 U
380 H 52 H 15 H 89 H 2.1 J 37MOTOR OIL RANGE ORGANICS 1,400

Gasoline Range (purgeables)
0.22 U 0.22 U 0.27 U 0.21 U 0.21 U 0.56 UGASOLINE RANGE ORGANICS 0.52 U
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A198-1

0.00 - 2.00

A266-1

11/07/2006

2.00 - 4.00

A266-1

11/07/2006

0.00 - 2.00

A266-2

11/07/2006

2.00 - 4.00

A266-2

09/19/1997

1.00 - 1.50

A267GB001

11/07/2006

Sample ID A198SS001 A266SS001 A266GP001 A266SS002 A266GP002 136A267GP014

09/19/1997

3.50 - 4.00

A267GB001

136A267GP015

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range (purgeables)

NA NA NA NA NA 0.56 UMETHYL TERTIARY BUTYLETHER 0.52 U

Explosives (mg/kg)
0.21 U 0.19 U 0.24 U 0.2 U 0.22 U NA1,3,5-TRINITROBENZENE NA
0.11 U 0.097 U 0.13 U 0.099 U 0.11 U NA1,3-DINITROBENZENE NA
0.18 U 0.17 U 0.22 U 0.18 U 0.19 U NA2,4,6-TRINITROTOLUENE NA
0.25 U 0.24 U 0.3 U 0.25 U 0.27 U NA2,4-DINITROTOLUENE NA
0.43 U 0.41 U NA 0.42 U NA NA2,6-DINITROTOLUENE NA
0.11 U 0.097 U 0.13 U 0.099 U 0.11 U NA2-AMINO-4,6-DINITROTOLUENE NA
0.42 U 0.4 U 0.5 U 0.41 U 0.44 U NA2-NITROTOLUENE NA
0.31 U 0.3 U 0.37 U 0.3 U 0.33 U NA3-NITROTOLUENE NA
0.21 U 0.19 U 0.24 U 0.2 U 0.22 U NA4-AMINO-2,6-DINITROTOLUENE NA
0.41 U 0.38 U 0.48 U 0.4 U 0.43 U NA4-NITROTOLUENE NA
0.17 U 0.16 U 0.2 U 0.17 U 0.18 U NAHMX NA
0.18 U 0.17 U 0.22 U 0.18 U 0.19 U NANITROBENZENE NA
0.25 U 0.24 U 0.3 U 0.25 U 0.27 U NANITROGLYCERINE NA
0.036 U 0.036 U 0.036 U 0.036 U 0.036 U NAPERCHLORATE NA
0.28 U 0.26 U 0.33 U 0.27 U 0.29 U NAPETN NA
0.026 U 0.025 U 0.031 U 0.026 U 0.028 U NAPICRIC ACID NA
0.31 U 0.3 U 0.37 U 0.3 U 0.33 U NARDX NA
0.29 U 0.27 U 0.34 U 0.28 U 0.3 U NATETRYL NA

Percent Moisture (%MST)
12.6 10.8 28.3 10.1 20.2 11.2PERCENT MOISTURE 4

pH (PH)
NA NA NA NA NA 7.46PH 7.33
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
9,720 3,480 2,950 16,800 4,890 22,100ALUMINUM 13,600
1.4 J 0.3 U 0.29 U 0.99 J 0.3 U 1.2 JANTIMONY 0.89 J
5.1 3.2 3.2 7.4 2.8 11.4ARSENIC 8.2
116 45 50.8 303 58.2 346BARIUM 188

0.035 U 0.43 J 0.45 J 0.43 J 0.11 UJ 0.88 JBERYLLIUM 0.51 J
1.2 0.15 UJ 0.046 U 0.057 UJ 0.046 U 0.058 UCADMIUM 0.11 UJ

6,750 7,050 1,980 4,800 2,880 4,970CALCIUM 3,010
36.4 9.1 9.2 40.4 15.1 46.8CHROMIUM 34.8
13.2 3.4 J 3.5 J 15.3 5.2 J 22.3COBALT 15
41.7 9 8.3 52.2 19.4 59.5COPPER 38.3

26,500 15,900 15,700 29,200 13,500 36,700IRON 27,100
101 19.3 24.8 11.5 10.6 15.7LEAD 14

5,520 1,430 1,830 7,020 3,130 9,810MAGNESIUM 6,790
492 1,060 787 821 409 1,060MANGANESE 537

0.036 U 0.032 U 0.03 U 0.037 U 0.031 U 0.038 UMERCURY 0.035 U
0.31 UJ 0.33 UJ 0.1 U 0.13 U 0.11 U 0.13 UMOLYBDENUM 0.48 UJ

41.7 15.4 19.4 43.6 25.5 53.3NICKEL 37.5
571 J 171 J 242 J 1,100 J 296 J 1,260 JPOTASSIUM 719 J
0.6 U 0.52 U 0.5 U 1.5 J 0.51 U 1.6 JSELENIUM 0.58 U
0.17 U 0.15 U 0.15 U 0.18 U 0.15 U 0.18 USILVER 0.17 U
584 J 149 UJ 81.8 U 548 J 106 UJ 834 JSODIUM 597 J
0.35 U 0.3 U 0.29 U 0.35 U 0.3 U 0.37 UTHALLIUM 0.34 U
41.3 6.7 J 7.5 J 58.3 18.5 76.5VANADIUM 53.3
2,460 353 491 83.8 128 87.3ZINC 71.3

Volatile Organic Compounds (mg/kg)
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,1,1-TRICHLOROETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,1,2-TRICHLOROETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,1-DICHLOROETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,1-DICHLOROETHENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,2-DICHLOROETHANE 0.012 U
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U1,2-DICHLOROPROPANE 0.012 U
0.012 UJ NA 0.01 UJ 0.013 UJ NA 0.002 J2-BUTANONE 0.012 U
0.012 UJ NA 0.01 UJ 0.013 UJ NA 0.013 U2-HEXANONE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 U4-METHYL-2-PENTANONE 0.012 U
0.012 UJ NA 0.01 UJ 0.013 UJ NA 0.016 UJACETONE 0.014 UJ
0.012 U NA 0.01 U 0.013 U NA 0.013 UBENZENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UBROMODICHLOROMETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UBROMOFORM 0.012 U
0.012 UJ NA 0.01 UJ 0.013 UJ NA 0.001 JBROMOMETHANE 0.012 UJ
0.012 U NA 0.01 U 0.013 U NA 0.013 UCARBON DISULFIDE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCARBON TETRACHLORIDE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCHLOROBENZENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCHLOROETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCHLOROFORM 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCHLOROMETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UDIBROMOCHLOROMETHANE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UETHYLBENZENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UMETHYLENE CHLORIDE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 USTYRENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UTETRACHLOROETHENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UTOLUENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UTRICHLOROETHENE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UVINYL CHLORIDE 0.012 U
0.012 U NA 0.01 U 0.013 U NA 0.013 UXYLENE (TOTAL) 0.012 U

Semivolatile Organic Compounds (mg/kg)
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U1,2,4-TRICHLOROBENZENE 0.4 U
0.2 U 0.17 U 0.17 U 0.2 U 0.17 U 0.21 U1,2-DICHLOROBENZENE 0.19 U
0.2 U 0.17 U 0.17 U 0.2 U 0.17 U 0.21 U1,3-DICHLOROBENZENE 0.19 U

 
Page 97 of 126



Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.2 U 0.17 U 0.17 U 0.2 U 0.17 U 0.21 U1,4-DICHLOROBENZENE 0.19 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,2'-OXYBIS(1-CHLOROPROPANE) 0.4 U

1 U 0.9 U 0.86 U 1.1 U 0.88 U 1.1 U2,4,5-TRICHLOROPHENOL 1 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,4,6-TRICHLOROPHENOL 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,4-DICHLOROPHENOL 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,4-DIMETHYLPHENOL 0.4 U
1 UJ 0.9 UJ 0.86 UJ 1.1 UJ 0.88 UJ 1.1 UJ2,4-DINITROPHENOL 1 UJ

0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,4-DINITROTOLUENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2,6-DINITROTOLUENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2-CHLORONAPHTHALENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2-CHLOROPHENOL 0.4 U
0.41 U 0.36 U 0.08 J 0.42 U 0.35 U 0.43 U2-METHYLNAPHTHALENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2-METHYLPHENOL 0.4 U

1 U 0.9 U 0.86 U 1.1 U 0.88 U 1.1 U2-NITROANILINE 1 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U2-NITROPHENOL 0.4 U
0.41 U 0.36 U 0.34 UJ 0.42 U 0.35 UJ 0.43 U3,3'-DICHLOROBENZIDINE 0.4 U

1 U 0.9 U 0.86 U 1.1 U 0.88 U 1.1 U3-NITROANILINE 1 U
1 UJ 0.9 UJ 0.86 UJ 1.1 UJ 0.88 UJ 1.1 UJ4,6-DINITRO-2-METHYLPHENOL 1 UJ

0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U4-BROMOPHENYL-PHENYLETHER 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U4-CHLORO-3-METHYLPHENOL 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U4-CHLOROANILINE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U4-CHLOROPHENYL-PHENYLETHER 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 U4-METHYLPHENOL 0.4 U

1 U 0.9 U 0.86 U 1.1 U 0.88 U 1.1 U4-NITROANILINE 1 U
1 UJ 0.9 UJ 0.86 UJ 1.1 UJ 0.88 UJ 1.1 UJ4-NITROPHENOL 1 UJ

0.048 J 0.36 U 0.05 J 0.42 U 0.35 U 0.43 UACENAPHTHENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UACENAPHTHYLENE 0.4 U
0.21 J 0.36 U 0.05 J 0.42 U 0.35 U 0.43 UANTHRACENE 0.4 U
0.34 J 0.36 U 0.34 UJ 0.42 U 0.35 UJ 0.43 UBENZO(A)ANTHRACENE 0.4 U
0.29 J 0.36 R 0.34 R 0.42 U 0.35 R 0.43 UBENZO(A)PYRENE 0.4 U
0.012 J 0.36 R 0.34 R 0.42 U 0.35 R 0.43 UBENZO(B)FLUORANTHENE 0.4 U
0.41 R 0.36 R 0.34 R 0.42 U 0.35 R 0.43 UBENZO(G,H,I)PERYLENE 0.4 U
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.41 R 0.36 R 0.34 R 0.42 UJ 0.35 R 0.43 UJBENZO(K)FLUORANTHENE 0.4 UJ
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UBIS(2-CHLOROETHOXY)METHANE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UBIS(2-CHLOROETHYL)ETHER 0.4 U
0.16 UJ 0.14 UJ 0.14 UJ 0.16 UJ 0.14 UJ 0.17 UJBIS(2-ETHYLHEXYL)PHTHALATE 0.16 UJ
0.41 U 0.36 U 0.34 UJ 0.42 U 0.35 UJ 0.43 UBUTYLBENZYLPHTHALATE 0.4 U
0.087 J 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UCARBAZOLE 0.4 U
0.38 J 0.36 U 0.096 J 0.42 U 0.35 UJ 0.43 UCHRYSENE 0.4 U

0.41 UJ 0.36 UJ 0.34 UJ 0.42 UJ 0.35 UJ 0.43 UJDI-N-BUTYLPHTHALATE 0.4 UJ
0.41 UJ 0.36 R 0.34 UJ 0.42 UJ 0.35 R 0.43 UJDI-N-OCTYLPHTHALATE 0.4 UJ
0.41 R 0.36 R 0.34 R 0.42 U 0.35 R 0.43 UDIBENZ(A,H)ANTHRACENE 0.4 U
0.036 J 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UDIBENZOFURAN 0.4 U
0.41 UJ 0.36 UJ 0.34 UJ 0.42 U 0.35 U 0.43 UDIETHYLPHTHALATE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UDIMETHYLPHTHALATE 0.4 U
0.69 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UFLUORANTHENE 0.009 J

0.063 J 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UFLUORENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UHEXACHLOROBENZENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UHEXACHLOROBUTADIENE 0.4 U
0.41 UJ 0.36 UJ 0.34 UJ 0.42 UJ 0.35 UJ 0.43 UJHEXACHLOROCYCLOPENTADIENE 0.4 UJ
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UHEXACHLOROETHANE 0.4 U
0.073 J 0.36 R 0.34 R 0.42 U 0.35 R 0.43 UINDENO(1,2,3-CD)PYRENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UISOPHORONE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UN-NITROSO-DI-N-PROPYLAMINE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UN-NITROSODIPHENYLAMINE (1) 0.4 U
0.017 J 0.36 U 0.013 J 0.42 U 0.35 U 0.43 UNAPHTHALENE 0.4 U
0.41 U 0.36 U 0.34 U 0.42 U 0.35 U 0.43 UNITROBENZENE 0.4 U

1 U 0.9 U 0.86 U 1.1 U 0.88 U 1.1 UPENTACHLOROPHENOL 1 U
0.41 U 0.36 U 0.05 J 0.42 U 0.35 U 0.43 UPHENANTHRENE 0.009 J
0.41 U 0.063 J 0.072 J 0.098 J 0.002 J 0.43 UPHENOL 0.4 U

1.1 0.36 U 0.04 J 0.42 U 0.35 UJ 0.43 UPYRENE 0.4 U
2.885 0 U 0.136 0 U 0 U 0 UTOTAL HMW PAHS 0.009
0.338 0 U 0.243 0 U 0 U 0 UTOTAL LMW PAHS 0.009

PCBs/Pesticides (mg/kg)
0.0041 U 0.0036 U 0.0035 J 0.0042 U 0.007 U 0.0043 U4,4'-DDD 0.004 U
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0041 U 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 U4,4'-DDE 0.004 U
0.0046 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 U4,4'-DDT 0.004 U

0.0021 U 0.0018 U 0.0032 J 0.0022 U 0.0036 U 0.0022 UALDRIN 0.002 U
0.0021 UJ 0.0018 UJ 0.0018 UJ 0.0022 UJ 0.0036 UJ 0.0022 UJALPHA-BHC 0.002 UJ
0.0021 U 0.0018 U 0.0018 U 0.0022 U 0.0036 U 0.0022 UALPHA-CHLORDANE 0.002 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1016 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1221 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1232 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1242 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1248 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1254 0.019 U
0.02 U 0.017 U 0.017 U 0.02 U 0.034 U 0.021 UAROCLOR-1260 0.019 U

0.0021 UJ 0.0018 UJ 0.0018 UJ 0.0022 UJ 0.0036 UJ 0.0022 UJBETA-BHC 0.002 UJ
0.0021 U 0.0018 U 0.0018 U 0.0022 U 0.0036 U 0.0022 UDELTA-BHC 0.002 U
0.0048 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 UDIELDRIN 0.004 U

0.0021 U 0.0018 U 0.0018 U 0.0022 U 0.0036 U 0.0022 UENDOSULFAN I 0.002 U
0.0041 U 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 UENDOSULFAN II 0.004 U
0.0041 U 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 UENDOSULFAN SULFATE 0.004 U
0.0041 U 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 UENDRIN 0.004 U
0.0041 U 0.0036 U 0.0034 U 0.0042 U 0.007 U 0.0043 UENDRIN ALDEHYDE 0.004 U
0.0075 0.002 J 0.013 J 0.0042 U 0.0053 J 0.0043 UENDRIN KETONE 0.004 U

0.0021 UJ 0.0018 UJ 0.0018 UJ 0.0022 UJ 0.0036 UJ 0.0022 UJGAMMA-BHC (LINDANE) 0.002 UJ
0.0021 U 0.0018 U 0.0018 U 0.0022 U 0.0036 U 0.0022 UGAMMA-CHLORDANE 0.002 U
0.00037 U 0.00033 U 0.00031 U 0.00038 U 0.00063 U 0.00039 UHEPTACHLOR 0.00036 U
0.00037 U 0.00033 U 0.00031 U 0.00038 U 0.00063 U 0.00039 UHEPTACHLOR EPOXIDE 0.00036 U
0.021 U 0.018 U 0.033 J 0.022 U 0.036 U 0.022 UMETHOXYCHLOR 0.02 U

0 U 0 U 0 U 0 U 0 U 0 UTOTAL BHC 0 U
0 U 0 U 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U

0.0046 0 U 0.0035 0 U 0 U 0 UTOTAL DDTS 0 U
0.0075 0.002 0.013 0 U 0.0053 0 UTOTAL ENDRINS 0 U
0.11 U 0.092 U 0.088 U 0.11 U 0.18 U 0.11 UTOXAPHENE 0.1 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

120 U 110 U 100 U 130 JZ 53 U 13 UDIESEL RANGE ORGANICS 12 U
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

5.00 - 6.00

A267GB001

1.00 - 1.50

A267GB002

09/19/1997

3.50 - 4.00

A267GB002

09/19/1997

9.00 - 10.00

A267GB002

09/19/1997

1.00 - 1.50

A267GB003

09/19/1997

2.80 - 3.80

A267GB003

09/19/1997

Sample ID 136A267GP016 136A267GP018 136A267GP019 136A267GP021 136A267GP022 136A267GP023

09/19/1997

9.00 - 10.00

A267GB003

136A267GP025

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1,200 Y 470 Y 910 Y 47 JZ 320 Y 13 UMOTOR OIL RANGE ORGANICS 17 Z
Gasoline Range (purgeables)

0.62 U 0.54 U 0.52 U 0.63 U 0.53 U 0.65 UGASOLINE RANGE ORGANICS 0.6 U
0.62 U 0.54 U 0.52 U 0.63 U 0.53 U 0.65 UMETHYL TERTIARY BUTYLETHER 0.6 U

Percent Moisture (%MST)
19.4 8.1 3.9 21.1 5.3 23.5PERCENT MOISTURE 17

pH (PH)
7.12 7.22 7.26 7.38 7.49 7.56PH 7.16
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
19,800 7,180 22,800 NA NA NAALUMINUM NA

1.7 0.75 J 1.4 J NA NA NAANTIMONY NA
11 6.6 7.5 NA NA NAARSENIC NA
350 114 483 NA NA NABARIUM NA

0.44 J 0.32 J 0.41 J NA NA NABERYLLIUM NA
0.15 UJ 0.44 UJ 0.05 U NA NA NACADMIUM NA
6,040 2,940 6,380 NA NA NACALCIUM NA
47.4 16 50.7 NA NA NACHROMIUM NA
22.7 7.5 J 25.6 NA NA NACOBALT NA
65.4 25.3 87.3 NA NA NACOPPER NA

40,200 21,100 42,700 NA NA NAIRON NA
31 35.4 10.8 NA NA NALEAD NA

10,000 3,230 13,000 NA NA NAMAGNESIUM NA
1,020 549 744 NA NA NAMANGANESE NA

0.031 U 0.031 U 0.033 U NA NA NAMERCURY NA
0.11 U 0.11 U 0.11 U NA NA NAMOLYBDENUM NA
50.5 17.4 65 NA NA NANICKEL NA

1,540 J 818 J 1,780 J NA NA NAPOTASSIUM NA
1.2 J 0.52 U 0.84 J NA NA NASELENIUM NA

0.15 U 0.15 U 0.16 U NA NA NASILVER NA
272 UJ 170 UJ 654 J NA NA NASODIUM NA
0.3 U 0.3 U 0.32 U NA NA NATHALLIUM NA
74.6 26 64.4 NA NA NAVANADIUM NA
117 413 137 NA NA NAZINC NA

Volatile Organic Compounds (mg/kg)
NA 0.011 U 0.011 U NA NA NA1,1,1-TRICHLOROETHANE NA
NA 0.011 U 0.011 U NA NA NA1,1,2,2-TETRACHLOROETHANE NA
NA 0.011 U 0.011 U NA NA NA1,1,2-TRICHLOROETHANE NA
NA 0.011 U 0.011 U NA NA NA1,1-DICHLOROETHANE NA
NA 0.011 U 0.011 U NA NA NA1,1-DICHLOROETHENE NA
NA 0.011 U 0.011 U NA NA NA1,2-DICHLOROETHANE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.011 U 0.011 U NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
NA 0.011 U 0.011 U NA NA NA1,2-DICHLOROPROPANE NA
NA 0.011 U 0.011 U NA NA NA2-BUTANONE NA
NA 0.011 U 0.011 U NA NA NA2-HEXANONE NA
NA 0.011 U 0.011 U NA NA NA4-METHYL-2-PENTANONE NA
NA 0.011 UJ 0.011 UJ NA NA NAACETONE NA
NA 0.011 U 0.011 U NA NA NABENZENE NA
NA 0.011 U 0.011 U NA NA NABROMODICHLOROMETHANE NA
NA 0.011 U 0.011 U NA NA NABROMOFORM NA
NA 0.011 UJ 0.011 UJ NA NA NABROMOMETHANE NA
NA 0.011 U 0.011 U NA NA NACARBON DISULFIDE NA
NA 0.011 U 0.011 U NA NA NACARBON TETRACHLORIDE NA
NA 0.011 U 0.011 U NA NA NACHLOROBENZENE NA
NA 0.011 U 0.011 U NA NA NACHLOROETHANE NA
NA 0.011 U 0.011 U NA NA NACHLOROFORM NA
NA 0.011 U 0.011 U NA NA NACHLOROMETHANE NA
NA 0.011 U 0.011 U NA NA NACIS-1,3-DICHLOROPROPENE NA
NA 0.011 U 0.011 U NA NA NADIBROMOCHLOROMETHANE NA
NA 0.011 U 0.011 U NA NA NAETHYLBENZENE NA
NA 0.011 U 0.011 U NA NA NAMETHYLENE CHLORIDE NA
NA 0.011 U 0.011 U NA NA NASTYRENE NA
NA 0.011 U 0.011 U NA NA NATETRACHLOROETHENE NA
NA 0.011 U 0.011 U NA NA NATOLUENE NA
NA 0.011 U 0.011 U NA NA NATRANS-1,3-DICHLOROPROPENE NA
NA 0.011 U 0.011 U NA NA NATRICHLOROETHENE NA
NA 0.011 U 0.011 U NA NA NAVINYL CHLORIDE NA
NA 0.011 U 0.011 U NA NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U1,2,4-TRICHLOROBENZENE NA
0.17 U 0.17 U 0.18 U 0.2 U 0.2 U 0.2 U1,2-DICHLOROBENZENE NA
0.17 U 0.17 U 0.18 U 0.2 U 0.2 U 0.2 U1,3-DICHLOROBENZENE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.17 U 0.17 U 0.18 U 0.2 U 0.2 U 0.2 U1,4-DICHLOROBENZENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
0.9 U 0.9 U 0.95 U 1 U 1.1 U 1 U2,4,5-TRICHLOROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2,4,6-TRICHLOROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2,4-DICHLOROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2,4-DIMETHYLPHENOL NA
0.9 UJ 0.9 UJ 0.95 UJ 1 R 1.1 R 1 R2,4-DINITROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 UJ 0.42 UJ 0.42 UJ2,4-DINITROTOLUENE NA
0.36 U 0.36 U 0.38 U 0.4 UJ 0.42 UJ 0.42 UJ2,6-DINITROTOLUENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2-CHLORONAPHTHALENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2-CHLOROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2-METHYLNAPHTHALENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U2-METHYLPHENOL NA
0.9 U 0.9 U 0.95 U 1 U 1.1 U 1 U2-NITROANILINE NA
0.36 U 0.36 U 0.38 U 0.4 UJ 0.42 UJ 0.42 UJ2-NITROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U3,3'-DICHLOROBENZIDINE NA
0.9 U 0.9 U 0.95 U 1 U 1.1 U 1 U3-NITROANILINE NA
0.9 UJ 0.9 UJ 0.95 UJ 1 UJ 1.1 UJ 1 UJ4,6-DINITRO-2-METHYLPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U4-BROMOPHENYL-PHENYLETHER NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U4-CHLORO-3-METHYLPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U4-CHLOROANILINE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U4-CHLOROPHENYL-PHENYLETHER NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 U4-METHYLPHENOL NA
0.9 U 0.9 U 0.95 U 1 U 1.1 U 1 U4-NITROANILINE NA
0.9 UJ 0.9 UJ 0.95 UJ 1 U 1.1 U 1 U4-NITROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UACENAPHTHENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UACENAPHTHYLENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UANTHRACENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBENZO(A)ANTHRACENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBENZO(A)PYRENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBENZO(B)FLUORANTHENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBENZO(G,H,I)PERYLENE NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.36 UJ 0.36 UJ 0.38 UJ 0.4 U 0.42 U 0.42 UBENZO(K)FLUORANTHENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBIS(2-CHLOROETHOXY)METHANE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBIS(2-CHLOROETHYL)ETHER NA
0.14 UJ 0.14 UJ 0.15 UJ 0.16 U 0.17 U 0.16 UBIS(2-ETHYLHEXYL)PHTHALATE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UBUTYLBENZYLPHTHALATE NA
0.36 U 0.36 U 0.38 U 0.4 UJ 0.42 UJ 0.42 UJCARBAZOLE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UCHRYSENE NA
0.36 UJ 0.36 UJ 0.38 UJ 0.4 U 0.42 U 0.42 UJDI-N-BUTYLPHTHALATE NA
0.36 UJ 0.36 UJ 0.38 UJ 0.4 U 0.42 U 0.42 UDI-N-OCTYLPHTHALATE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UDIBENZ(A,H)ANTHRACENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UDIBENZOFURAN NA
0.36 UJ 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UDIETHYLPHTHALATE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UDIMETHYLPHTHALATE NA
0.007 J 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UFLUORANTHENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UFLUORENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UHEXACHLOROBENZENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UHEXACHLOROBUTADIENE NA
0.36 UJ 0.36 UJ 0.38 UJ 0.4 UJ 0.42 UJ 0.42 UJHEXACHLOROCYCLOPENTADIENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UHEXACHLOROETHANE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UINDENO(1,2,3-CD)PYRENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UISOPHORONE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UN-NITROSO-DI-N-PROPYLAMINE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UN-NITROSODIPHENYLAMINE (1) NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UNAPHTHALENE NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UNITROBENZENE NA
0.9 U 0.9 U 0.95 U 1 U 1.1 U 1 UPENTACHLOROPHENOL NA
0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UPHENANTHRENE NA
0.1 J 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UPHENOL NA

0.36 U 0.36 U 0.38 U 0.4 U 0.42 U 0.42 UPYRENE NA
0.007 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS NA
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.0036 U 0.0036 U 0.0038 U NA NA NA4,4'-DDD NA
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Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0036 U 0.0036 U 0.0038 U NA NA NA4,4'-DDE NA
0.0036 U 0.0036 U 0.0038 U NA NA NA4,4'-DDT NA
0.0018 U 0.0018 U 0.0019 U NA NA NAALDRIN NA
0.0018 UJ 0.0018 UJ 0.0019 UJ NA NA NAALPHA-BHC NA
0.0018 U 0.0018 U 0.0019 U NA NA NAALPHA-CHLORDANE NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1016 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1221 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1232 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1242 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1248 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1254 NA
0.017 U 0.017 U 0.018 U NA NA NAAROCLOR-1260 NA

0.0018 UJ 0.0018 UJ 0.0019 UJ NA NA NABETA-BHC NA
0.0018 U 0.0018 U 0.0019 U NA NA NADELTA-BHC NA
0.0036 U 0.0036 U 0.0038 U NA NA NADIELDRIN NA
0.0018 U 0.0018 U 0.0019 U NA NA NAENDOSULFAN I NA
0.0036 U 0.0036 U 0.0038 U NA NA NAENDOSULFAN II NA
0.0036 U 0.0036 U 0.0038 U NA NA NAENDOSULFAN SULFATE NA
0.0036 U 0.0036 U 0.0038 U NA NA NAENDRIN NA
0.0036 U 0.0036 U 0.0038 U NA NA NAENDRIN ALDEHYDE NA
0.0036 U 0.0036 U 0.0038 U NA NA NAENDRIN KETONE NA
0.0018 UJ 0.0018 UJ 0.0019 UJ NA NA NAGAMMA-BHC (LINDANE) NA
0.0018 U 0.0018 U 0.0019 U NA NA NAGAMMA-CHLORDANE NA
0.00032 U 0.00033 U 0.00034 U NA NA NAHEPTACHLOR NA
0.00032 U 0.00033 U 0.00034 U NA NA NAHEPTACHLOR EPOXIDE NA
0.018 U 0.018 U 0.019 U NA NA NAMETHOXYCHLOR NA

0 U 0 U 0 U NA NA NATOTAL BHC NA
0 U 0 U 0 U NA NA NATOTAL CHLORDANES NA
0 U 0 U 0 U NA NA NATOTAL DDTS NA
0 U 0 U 0 U NA NA NATOTAL ENDRINS NA

0.092 U 0.092 U 0.097 U NA NA NATOXAPHENE NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 11 U 11 U 250 Y 1 U 1 UDIESEL RANGE ORGANICS 1 U

 
Page 106 of 126



Sample Depth

09/19/1997

Sample Location ID

Sample Date

0.00 - 0.50

A267GB004

3.50 - 4.00

A267GB004

09/19/1997

4.50 - 5.50

A267GB004

05/29/1998

1.00 - 2.00

A267GB005

05/29/1998

4.00 - 5.00

A267GB005

05/29/1998

7.00 - 8.00

A267GB005

09/19/1997

Sample ID 136A267GP026 136A267GP027 136A267GP028 136A267GP031 136A267GP032 136A267GP033

05/29/1998

1.00 - 2.00

A267GB006

136A267GP035

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

18 Z 33 Y 28 Z 1,500 Y 11 Y 6 UMOTOR OIL RANGE ORGANICS 57 Y
Gasoline Range (purgeables)

0.54 U 0.54 U 0.57 U NA NA NAGASOLINE RANGE ORGANICS NA
0.54 U 0.54 U 0.57 U NA NA NAMETHYL TERTIARY BUTYLETHER NA

Percent Moisture (%MST)
7.3 7.7 12.2 18.5 21.6 20.9PERCENT MOISTURE 17

pH (PH)
7.09 7.6 7.32 7.65 7.88 7.9PH 8.53
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Sample Depth

05/29/1998

Sample Location ID

Sample Date

4.00 - 5.00

A267GB006

7.00 - 8.00

A267GB006

05/29/1998

5.00 - 6.00

A267GB008

05/29/1998

7.50 - 8.50

A267GB008

10/01/1998

1.00 - 1.50

A267GB011

10/01/1998

4.00 - 4.50

A267GB011

05/29/1998

Sample ID 136A267GP036 136A267GP037 136A267GP039 136A267GP040 136A267GP046 136A267GP047

10/01/1998

7.00 - 7.50

A267GB011

136A267GP048

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.00063 U 0.00062 U NA NABENZENE NA
NA NA 0.00063 U 0.00062 U NA NAETHYLBENZENE NA
NA NA 0.00063 U 0.00062 U NA NAMETHYL TERTIARY BUTYLETHER NA
NA NA 0.00063 U 0.00062 U NA NATOLUENE NA
NA NA 0.0013 U 0.0012 U NA NAXYLENE (TOTAL) NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

1 U 1 U 1 U 1 U 11 U 13 UDIESEL RANGE ORGANICS 13 U
620 Y 9 Y 6 U 6 U 11 U 13 UMOTOR OIL RANGE ORGANICS 13 U

Percent Moisture (%MST)
12 NA 20.6 19.7 8.9 23PERCENT MOISTURE 24.6

pH (PH)
9.1 8.01 7.63 7.78 NA NAPH NA
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Sample Depth

10/01/1998

Sample Location ID

Sample Date

1.00 - 1.50

A267GB012

4.00 - 4.50

A267GB012

10/01/1998

7.00 - 7.50

A267GB012

08/04/2003

4.00 - 4.50

A267GB017

08/04/2003

6.00 - 6.50

A267GB017

08/04/2003

8.00 - 8.50

A267GB017

10/01/1998

Sample ID 136A267GP050 136A267GP051 136A267GP052 A267GP060 A267GP061 A267GP062

11/21/1997

5.00 - 5.50

A267W02

019A267S03

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA NA 0.001 U 0.00098 U NABENZENE 0.0075 U
NA NA NA 0.00072 U 0.00071 U NAETHYLBENZENE 0.0075 U
NA NA NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.0075 U
NA NA NA 0.0011 U 0.0011 U NATOLUENE 0.0075 U
NA NA NA 0.00087 U 0.00086 U NAXYLENE (TOTAL) 0.0075 U

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.014 U 0.014 U NA1,2,4-TRICHLOROBENZENE NA
NA NA NA 0.018 U 0.018 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA NA NA 0.022 U 0.022 U NA2,4,5-TRICHLOROPHENOL NA
NA NA NA 0.018 U 0.018 U NA2,4,6-TRICHLOROPHENOL NA
NA NA NA 0.021 U 0.021 U NA2,4-DICHLOROPHENOL NA
NA NA NA 0.019 U 0.019 U NA2,4-DIMETHYLPHENOL NA
NA NA NA 0.15 U 0.14 U NA2,4-DINITROPHENOL NA
NA NA NA 0.019 U 0.019 U NA2,4-DINITROTOLUENE NA
NA NA NA 0.02 U 0.02 U NA2,6-DINITROTOLUENE NA
NA NA NA 0.013 U 0.013 U NA2-CHLORONAPHTHALENE NA
NA NA NA 0.013 U 0.013 U NA2-CHLOROPHENOL NA
NA NA NA 0.014 U 0.014 U NA2-METHYLNAPHTHALENE NA
NA NA NA 0.022 U 0.021 U NA2-METHYLPHENOL NA
NA NA NA 0.022 U 0.021 U NA2-NITROANILINE NA
NA NA NA 0.018 U 0.018 U NA2-NITROPHENOL NA
NA NA NA 0.034 UJ 0.034 UJ NA3,3'-DICHLOROBENZIDINE NA
NA NA NA 0.23 U 0.22 U NA3-NITROANILINE NA
NA NA NA 0.19 U 0.18 U NA4,6-DINITRO-2-METHYLPHENOL NA
NA NA NA 0.016 U 0.016 U NA4-BROMOPHENYL-PHENYLETHER NA
NA NA NA 0.021 U 0.021 U NA4-CHLORO-3-METHYLPHENOL NA
NA NA NA 0.019 U 0.018 U NA4-CHLOROANILINE NA
NA NA NA 0.021 U 0.02 U NA4-CHLOROPHENYL-PHENYLETHER NA
NA NA NA 0.022 U 0.021 U NA4-METHYLPHENOL NA
NA NA NA 0.23 U 0.23 U NA4-NITROANILINE NA
NA NA NA 0.19 U 0.19 U NA4-NITROPHENOL NA
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Sample Depth

10/01/1998

Sample Location ID

Sample Date

1.00 - 1.50

A267GB012

4.00 - 4.50

A267GB012

10/01/1998

7.00 - 7.50

A267GB012

08/04/2003

4.00 - 4.50

A267GB017

08/04/2003

6.00 - 6.50

A267GB017

08/04/2003

8.00 - 8.50

A267GB017

10/01/1998

Sample ID 136A267GP050 136A267GP051 136A267GP052 A267GP060 A267GP061 A267GP062

11/21/1997

5.00 - 5.50

A267W02

019A267S03

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.017 U 0.017 U NAACENAPHTHENE NA
NA NA NA 0.016 U 0.016 U NAACENAPHTHYLENE NA
NA NA NA 0.018 U 0.018 U NAANTHRACENE NA
NA NA NA 0.016 U 0.016 U NABENZO(A)ANTHRACENE NA
NA NA NA 0.025 UJ 0.025 UJ NABENZO(A)PYRENE NA
NA NA NA 0.022 U 0.022 U NABENZO(B)FLUORANTHENE NA
NA NA NA 0.026 R 0.026 R NABENZO(G,H,I)PERYLENE NA
NA NA NA 0.025 U 0.025 U NABENZO(K)FLUORANTHENE NA
NA NA NA 0.18 U 0.18 U NABENZOIC ACID NA
NA NA NA 0.014 U 0.014 U NABIS(2-CHLOROETHOXY)METHANE NA
NA NA NA 0.015 U 0.015 U NABIS(2-CHLOROETHYL)ETHER NA
NA NA NA 0.024 U 0.024 U NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA NA NA 0.021 U 0.021 U NABUTYLBENZYLPHTHALATE NA
NA NA NA 0.015 U 0.014 U NACARBAZOLE NA
NA NA NA 0.015 U 0.015 U NACHRYSENE NA
NA NA NA 0.016 U 0.015 U NADI-N-BUTYLPHTHALATE NA
NA NA NA 0.031 U 0.03 U NADI-N-OCTYLPHTHALATE NA
NA NA NA 0.035 U 0.035 U NADIBENZ(A,H)ANTHRACENE NA
NA NA NA 0.015 U 0.015 U NADIBENZOFURAN NA
NA NA NA 0.018 U 0.018 U NADIETHYLPHTHALATE NA
NA NA NA 0.021 U 0.021 U NADIMETHYLPHTHALATE NA
NA NA NA 0.015 U 0.015 U NAFLUORANTHENE NA
NA NA NA 0.017 U 0.017 U NAFLUORENE NA
NA NA NA 0.019 U 0.019 U NAHEXACHLOROBENZENE NA
NA NA NA 0.018 U 0.018 U NAHEXACHLOROBUTADIENE NA
NA NA NA 0.016 U 0.016 U NAHEXACHLOROCYCLOPENTADIENE NA
NA NA NA 0.028 U 0.027 U NAHEXACHLOROETHANE NA
NA NA NA 0.049 UJ 0.049 UJ NAINDENO(1,2,3-CD)PYRENE NA
NA NA NA 0.018 U 0.018 U NAISOPHORONE NA
NA NA NA 0.025 U 0.024 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NA NA NA 0.023 U 0.023 U NAN-NITROSODIPHENYLAMINE (1) NA
NA NA NA 0.019 U 0.018 U NANAPHTHALENE NA
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Sample Depth

10/01/1998

Sample Location ID

Sample Date

1.00 - 1.50

A267GB012

4.00 - 4.50

A267GB012

10/01/1998

7.00 - 7.50

A267GB012

08/04/2003

4.00 - 4.50

A267GB017

08/04/2003

6.00 - 6.50

A267GB017

08/04/2003

8.00 - 8.50

A267GB017

10/01/1998

Sample ID 136A267GP050 136A267GP051 136A267GP052 A267GP060 A267GP061 A267GP062

11/21/1997

5.00 - 5.50

A267W02

019A267S03

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA 0.033 U 0.033 U NANITROBENZENE NA
NA NA NA 0.16 U 0.16 U NAPENTACHLOROPHENOL NA
NA NA NA 0.013 U 0.013 U NAPHENANTHRENE NA
NA NA NA 0.025 U 0.025 U NAPHENOL NA
NA NA NA 0.018 U 0.018 U NAPYRENE NA
NA NA NA 0 U 0 U NATOTAL HMW PAHS NA
NA NA NA 0 U 0 U NATOTAL LMW PAHS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

11 U 13 U 13 U 23 H 8.8 U 8.7 UDIESEL RANGE ORGANICS 15 U
11 U 13 U 13 U 240 M 12 MJ 5.6 UMOTOR OIL RANGE ORGANICS 15 U

Percent Moisture (%MST)
10.4 20.6 20.6 20.5 19.3 17.7PERCENT MOISTURE 33.5
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Sample Depth

11/21/1997

Sample Location ID

Sample Date

16.00 - 16.50

A267W02

2.00 - 2.50

A267W03

04/01/1999

4.00 - 4.50

A267W03

04/01/1999

6.00 - 6.50

A267W03

04/01/1999

8.00 - 8.50

A267W03

04/01/1999

10.00 - 10.50

A267W03

04/01/1999

Sample ID 019A267S04 136A267WB003 136A267WB004 136A267WB005 136A267WB006 136A267WB007

04/01/1999

12.00 - 12.50

A267W03

136A267WB008

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,1,1-TRICHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,1,2,2-TETRACHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,1,2-TRICHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,1-DICHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,1-DICHLOROETHENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,2-DICHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.002 J 0.002 J1,2-DICHLOROETHENE (TOTAL) 0.003 J
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U1,2-DICHLOROPROPANE 0.012 U
NA 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.011 UJ2-BUTANONE 0.012 UJ
NA 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJ 0.011 UJ2-HEXANONE 0.012 UJ
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 U4-METHYL-2-PENTANONE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 UJ 0.011 UJACETONE 0.012 U

0.0079 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UBENZENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UBROMODICHLOROMETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UBROMOFORM 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UBROMOMETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCARBON DISULFIDE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCARBON TETRACHLORIDE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCHLOROBENZENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCHLOROETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCHLOROFORM 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCHLOROMETHANE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UCIS-1,3-DICHLOROPROPENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UDIBROMOCHLOROMETHANE 0.012 U

0.0079 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UETHYLBENZENE 0.012 U
0.0079 U NA NA NA NA NAMETHYL TERTIARY BUTYLETHER NA

NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UMETHYLENE CHLORIDE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 USTYRENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UTETRACHLOROETHENE 0.022

0.0079 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UTOLUENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UTRANS-1,3-DICHLOROPROPENE 0.012 U
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UTRICHLOROETHENE 0.012 U
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Sample Depth

11/21/1997

Sample Location ID

Sample Date

16.00 - 16.50

A267W02

2.00 - 2.50

A267W03

04/01/1999

4.00 - 4.50

A267W03

04/01/1999

6.00 - 6.50

A267W03

04/01/1999

8.00 - 8.50

A267W03

04/01/1999

10.00 - 10.50

A267W03

04/01/1999

Sample ID 019A267S04 136A267WB003 136A267WB004 136A267WB005 136A267WB006 136A267WB007

04/01/1999

12.00 - 12.50

A267W03

136A267WB008

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UVINYL CHLORIDE 0.012 U

0.0079 U 0.012 U 0.012 U 0.012 U 0.012 U 0.011 UXYLENE (TOTAL) 0.012 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

16 U NA NA NA NA NADIESEL RANGE ORGANICS NA
16 U NA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Percent Moisture (%MST)
37 15.4 18.6 14.7 14.1 11.9PERCENT MOISTURE 17.8
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W03

1.50 - 2.00

A267W04

03/26/1999

4.00 - 4.50

A267W04

03/26/1999

6.00 - 6.50

A267W04

03/26/1999

8.00 - 8.50

A267W04

03/26/1999

10.00 - 10.50

A267W04

03/26/1999

Sample ID 136A267WB009 136A267WB012 136A267WB013 136A267WB014 136A267WB015 136A267WB016

03/26/1999

12.00 - 12.50

A267W04

136A267WB017

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,1-DICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,2-DICHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.012 U
0.012 UJ 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U2-BUTANONE 0.012 U
0.012 UJ 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U2-HEXANONE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 UJ 0.012 U 0.012 UACETONE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UBENZENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UBROMOFORM 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UBROMOMETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCARBON DISULFIDE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCHLOROBENZENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCHLOROETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCHLOROFORM 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCHLOROMETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UETHYLBENZENE 0.012 U
0.012 U 0.012 UJ 0.013 UJ 0.013 U 0.012 UJ 0.012 UJMETHYLENE CHLORIDE 0.012 UJ
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 USTYRENE 0.012 U
0.036 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UTETRACHLOROETHENE 0.012 U

0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UTOLUENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UTRICHLOROETHENE 0.012 U
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UVINYL CHLORIDE 0.012 U
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Sample Depth

04/01/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W03

1.50 - 2.00

A267W04

03/26/1999

4.00 - 4.50

A267W04

03/26/1999

6.00 - 6.50

A267W04

03/26/1999

8.00 - 8.50

A267W04

03/26/1999

10.00 - 10.50

A267W04

03/26/1999

Sample ID 136A267WB009 136A267WB012 136A267WB013 136A267WB014 136A267WB015 136A267WB016

03/26/1999

12.00 - 12.50

A267W04

136A267WB017

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.013 U 0.013 U 0.012 U 0.012 UXYLENE (TOTAL) 0.012 U

Percent Moisture (%MST)
13.2 16.7 23.8 24.4 19.3 18.1PERCENT MOISTURE 16.2

Total Organic Carbon (mg/kg)
NA NA NA 8,460 NA NATOC NA
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W04

2.00 - 2.50

A267W05

03/26/1999

4.00 - 4.50

A267W05

03/26/1999

6.00 - 6.50

A267W05

03/26/1999

8.00 - 8.50

A267W05

03/26/1999

10.00 - 10.50

A267W05

03/26/1999

Sample ID 136A267WB018 136A267WB021 136A267WB022 136A267WB023 136A267WB024 136A267WB025

03/26/1999

12.00 - 12.50

A267W05

136A267WB026

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,1-TRICHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,2,2-TETRACHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1,2-TRICHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,1-DICHLOROETHENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROETHENE (TOTAL) 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U1,2-DICHLOROPROPANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U2-BUTANONE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U2-HEXANONE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U4-METHYL-2-PENTANONE 0.011 U
0.012 U 0.012 UJ 0.012 U 0.012 U 0.012 U 0.012 UACETONE 0.011 UJ
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBENZENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBROMODICHLOROMETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBROMOFORM 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UBROMOMETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCARBON DISULFIDE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCARBON TETRACHLORIDE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROBENZENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROFORM 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCHLOROMETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UCIS-1,3-DICHLOROPROPENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UDIBROMOCHLOROMETHANE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UETHYLBENZENE 0.011 U
0.012 UJ 0.012 U 0.012 UJ 0.012 UJ 0.012 UJ 0.012 UJMETHYLENE CHLORIDE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 USTYRENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTETRACHLOROETHENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTOLUENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTRANS-1,3-DICHLOROPROPENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UTRICHLOROETHENE 0.011 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UVINYL CHLORIDE 0.011 U
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W04

2.00 - 2.50

A267W05

03/26/1999

4.00 - 4.50

A267W05

03/26/1999

6.00 - 6.50

A267W05

03/26/1999

8.00 - 8.50

A267W05

03/26/1999

10.00 - 10.50

A267W05

03/26/1999

Sample ID 136A267WB018 136A267WB021 136A267WB022 136A267WB023 136A267WB024 136A267WB025

03/26/1999

12.00 - 12.50

A267W05

136A267WB026

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 UXYLENE (TOTAL) 0.011 U

Percent Moisture (%MST)
18.4 19.6 15.1 14.5 18.7 15.7PERCENT MOISTURE 12.1
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA 0.28 U 0.28 U 0.32 U 1.2 NAANTIMONY NA
NA 9 9.1 12 4.5 NAARSENIC NA
NA 160 J 220 J 160 140 NABARIUM NA
NA 0.45 0.48 0.47 0.32 NABERYLLIUM NA
NA 0.75 0.78 1.6 1.2 NACADMIUM NA
NA 18 J 17 J 45 39 NACHROMIUM NA
NA 6.2 J 6.5 J 18 J 7.3 J NACOBALT NA
NA 25 J 21 J 50 29 NACOPPER NA
NA 11 J 10 J 22 J 270 J NALEAD NA
NA 0.22 0.072 0.1 0.026 J NAMERCURY NA
NA 0.4 J 0.4 J 0.47 J 0.12 J NAMOLYBDENUM NA
NA 42 J 20 J 57 J 28 J NANICKEL NA
NA 0.28 U 0.28 U 0.31 J 0.35 U NASELENIUM NA
NA 0.28 U 0.28 U 0.32 U 0.35 U NASILVER NA
NA 0.28 U 0.28 U 0.32 U 0.35 U NATHALLIUM NA
NA 33 J 35 J 71 37 NAVANADIUM NA
NA 44 J 52 J 90 J 220 J NAZINC NA

Volatile Organic Compounds (mg/kg)
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,1,1-TRICHLOROETHANE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,1,2,2-TETRACHLOROETHANE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,1,2-TRICHLOROETHANE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,1-DICHLOROETHANE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,1-DICHLOROETHENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,2-DICHLOROETHANE 0.0051 U
0.012 U NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 U1,2-DICHLOROPROPANE 0.0051 U
0.012 U 0.012 U 0.011 U 0.011 UJ 0.013 UJ 0.011 U2-BUTANONE 0.01 U
0.012 U 0.012 U 0.011 U 0.011 UJ 0.013 UJ 0.011 UJ2-HEXANONE 0.01 UJ
0.012 U 0.012 U 0.011 U 0.011 UJ 0.013 UJ 0.011 U4-METHYL-2-PENTANONE 0.01 U
0.012 UJ 0.023 UJ 0.023 U 0.023 UJ 0.026 UJ 0.023 UACETONE 0.02 UJ
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UBENZENE 0.0051 U
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UBROMODICHLOROMETHANE 0.0051 U
0.012 U 0.0058 UJ 0.0057 UJ 0.0057 U 0.0064 U 0.0057 UBROMOFORM 0.0051 U
0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.011 UBROMOMETHANE 0.01 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCARBON DISULFIDE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCARBON TETRACHLORIDE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCHLOROBENZENE 0.0051 U
0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.011 UCHLOROETHANE 0.01 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCHLOROFORM 0.0051 U
0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.011 UCHLOROMETHANE 0.01 U

NA 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCIS-1,2-DICHLOROETHENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UCIS-1,3-DICHLOROPROPENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UDIBROMOCHLOROMETHANE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UETHYLBENZENE 0.0051 U
0.012 U 0.023 U 0.023 U 0.023 UJ 0.026 UJ 0.023 UJMETHYLENE CHLORIDE 0.02 UJ
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 USTYRENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UTETRACHLOROETHENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UTOLUENE 0.0051 U

NA 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UTRANS-1,2-DICHLOROETHENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UTRANS-1,3-DICHLOROPROPENE 0.0051 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UTRICHLOROETHENE 0.0051 U
0.012 U 0.012 U 0.011 U 0.011 U 0.013 U 0.011 UVINYL CHLORIDE 0.01 U
0.012 U 0.0058 U 0.0057 U 0.0057 U 0.0064 U 0.0057 UXYLENE (TOTAL) 0.0051 U

Semivolatile Organic Compounds (mg/kg)
NA 0.37 U 0.38 U 0.43 U 0.46 U NA1,2,4-TRICHLOROBENZENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA1,2-DICHLOROBENZENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA1,3-DICHLOROBENZENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA1,4-DICHLOROBENZENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,4,5-TRICHLOROPHENOL NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,4,6-TRICHLOROPHENOL NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,4-DICHLOROPHENOL NA
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,4-DIMETHYLPHENOL NA
NA 0.73 U 0.76 U 0.85 U 0.93 UJ NA2,4-DINITROPHENOL NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2,6-DINITROTOLUENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2-CHLORONAPHTHALENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2-CHLOROPHENOL NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NA2-METHYLNAPHTHALENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA2-METHYLPHENOL NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NA2-NITROANILINE NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NA2-NITROPHENOL NA
NA 0.73 UJ 0.76 U 0.85 U 0.93 U NA3,3'-DICHLOROBENZIDINE NA
NA 0.73 UJ 0.76 U 0.85 U 0.93 U NA3-NITROANILINE NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NA4,6-DINITRO-2-METHYLPHENOL NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA4-BROMOPHENYL-PHENYLETHER NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA4-CHLORO-3-METHYLPHENOL NA
NA 0.37 UJ 0.38 U 0.43 U 0.46 U NA4-CHLOROANILINE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA4-CHLOROPHENYL-PHENYLETHER NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NA4-METHYLPHENOL NA
NA 0.73 UJ 0.76 U 0.85 U 0.93 U NA4-NITROANILINE NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NA4-NITROPHENOL NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NAACENAPHTHENE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NAANTHRACENE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NABENZO(A)ANTHRACENE NA
NA 0.073 U 0.076 U 0.025 J 0.018 J NABENZO(A)PYRENE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NABENZO(B)FLUORANTHENE NA
NA 0.073 U 0.076 U 0.033 J 0.093 U NABENZO(G,H,I)PERYLENE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NABENZO(K)FLUORANTHENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NABIS(2-CHLOROETHOXY)METHANE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NABIS(2-CHLOROETHYL)ETHER NA
NA 0.37 UJ 0.014 J 0.43 U 0.46 UJ NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NABUTYLBENZYLPHTHALATE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NACARBAZOLE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NACHRYSENE NA
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA 0.37 U 0.38 U 0.43 U 0.46 U NADI-N-BUTYLPHTHALATE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NADI-N-OCTYLPHTHALATE NA
NA 0.073 UJ 0.076 U 0.085 UJ 0.093 U NADIBENZ(A,H)ANTHRACENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NADIBENZOFURAN NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NADIETHYLPHTHALATE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NADIMETHYLPHTHALATE NA
NA 0.073 U 0.076 U 0.029 J 0.034 J NAFLUORANTHENE NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NAFLUORENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAHEXACHLOROBENZENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAHEXACHLOROBUTADIENE NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NAHEXACHLOROCYCLOPENTADIENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAHEXACHLOROETHANE NA
NA 0.073 U 0.076 U 0.023 J 0.093 U NAINDENO(1,2,3-CD)PYRENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAISOPHORONE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAN-NITROSODIPHENYLAMINE (1) NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NANAPHTHALENE NA
NA 0.73 U 0.76 U 0.85 U 0.93 U NAPENTACHLOROPHENOL NA
NA 0.073 U 0.076 U 0.085 U 0.093 U NAPHENANTHRENE NA
NA 0.37 U 0.38 U 0.43 U 0.46 U NAPHENOL NA
NA 0.073 U 0.076 U 0.044 J 0.034 J NAPYRENE NA
NA 0 U 0 U 0.154 0.086 NATOTAL HMW PAHS NA
NA 0 U 0 U 0 U 0 U NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
NA 0.014 0.00025 J 0.00011 UJ 0.00012 UJ NAPCB-101 NA
NA 0.0063 0.00015 U 0.00016 UJ 0.00018 UJ NAPCB-105 NA
NA 0.0086 0.00015 U 0.00016 UJ 0.00018 UJ NAPCB-118 NA
NA 0.00038 U 0.00039 U 0.00043 UJ 0.00047 UJ NAPCB-126 NA
NA 0.00049 0.00016 U 0.00017 UJ 0.00019 UJ NAPCB-128 NA
NA 0.0018 0.00055 0.00012 UJ 0.00013 UJ NAPCB-138 NA
NA 0.0019 0.00055 0.00022 UJ 0.00024 UJ NAPCB-153 NA
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA 0.00031 J 0.000085 U 0.000093 UJ 0.00011 UJ NAPCB-156 NA
NA 0.00077 0.00031 J 0.0002 UJ 0.00022 UJ NAPCB-170 NA
NA 0.001 0.00048 0.000092 UJ 0.00011 UJ NAPCB-180 NA
NA 0.00021 J 0.000086 U 0.000094 UJ 0.00011 UJ NAPCB-183 NA
NA 0.00041 J 0.0003 U 0.00033 UJ 0.00036 UJ NAPCB-187 NA
NA 0.0002 U 0.0002 U 0.00022 UJ 0.00024 UJ NAPCB-195 NA
NA 0.00011 U 0.0002 J 0.0003 J 0.00013 UJ NAPCB-206 NA
NA 0.00013 U 0.00041 J 0.00049 UJ 0.00016 UJ NAPCB-209 NA
NA 0.013 0.00011 U 0.00032 UJ 0.00012 UJ NAPCB-28 NA
NA 0.017 0.00011 U 0.00012 UJ 0.00014 UJ NAPCB-44 NA
NA 0.014 0.00031 U 0.00034 UJ 0.00038 UJ NAPCB-49 NA
NA 0.019 0.000097 U 0.00011 UJ 0.00012 UJ NAPCB-52 NA
NA 0.026 0.00033 U 0.000085 UJ 0.000094 UJ NAPCB-66 NA
NA 0.00083 J 0.00021 U 0.00023 UJ 0.00082 UJ NAPCB-8 NA
NA 0.096 0.0028 0.00030 NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 12 HY 2.5 HY 7.2 HY 9.6 HY 79 HYJDIESEL RANGE ORGANICS 4.9 HY
NA 63 H 31 H 28 H 64 H 140 HMOTOR OIL RANGE ORGANICS 9.7 H

Gasoline Range (purgeables)
NA 0.22 U 0.22 U 0.23 UJ 0.28 UJ 0.036 JGASOLINE RANGE ORGANICS 0.019 J

Explosives (mg/kg)
NA 0.19 U 0.19 U 0.21 U 0.23 U NA1,3,5-TRINITROBENZENE NA
NA 0.092 U 0.095 U 0.11 U 0.12 U NA1,3-DINITROBENZENE NA
NA 0.17 U 0.17 U 0.19 U 0.2 U NA2,4,6-TRINITROTOLUENE NA
NA 0.23 U 0.24 U 0.26 U 0.28 U NA2,4-DINITROTOLUENE NA
NA 0.092 U 0.095 U 0.11 U 0.12 U NA2-AMINO-4,6-DINITROTOLUENE NA
NA 0.38 U 0.39 U 0.43 U 0.47 U NA2-NITROTOLUENE NA
NA 0.28 U 0.29 U 0.32 U 0.35 U NA3-NITROTOLUENE NA
NA 0.19 U 0.19 U 0.21 U 0.23 U NA4-AMINO-2,6-DINITROTOLUENE NA
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Sample Depth

03/26/1999

Sample Location ID

Sample Date

14.00 - 14.50

A267W05

0.00 - 2.00

A288-1

11/07/2006

2.00 - 4.00

A288-1

11/07/2006

0.00 - 2.00

A288-2

11/07/2006

2.00 - 4.00

A288-2

11/28/2006

0.00 - 1.00

USTA267-1

11/07/2006

Sample ID 136A267WB027 A288SS001 A288GP001 A288SS002 A288GP002 A267SS001

11/28/2006

3.50 - 4.00

USTA267-1

A267WB001

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
NA 0.37 U 0.38 U 0.41 U 0.46 U NA4-NITROTOLUENE NA
NA 0.15 U 0.16 U 0.17 U 0.19 U NAHMX NA
NA 0.17 U 0.17 U 0.19 U 0.2 U NANITROBENZENE NA
NA 0.23 U 0.24 U 0.26 U 0.28 U NANITROGLYCERINE NA
NA 0.036 U 0.036 U 0.036 U 0.036 U NAPERCHLORATE NA
NA 0.25 U 0.26 U 0.28 U 0.31 U NAPETN NA
NA 0.024 U 0.025 U 0.027 U 0.03 U NAPICRIC ACID NA
NA 0.28 U 0.29 U 0.32 U 0.35 U NARDX NA
NA 0.26 U 0.27 U 0.29 U 0.32 U NATETRYL NA

Percent Moisture (%MST)
15.1 7.7 10.4 19.5 26.5 12PERCENT MOISTURE 15
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Sample Depth

11/28/2006

Sample Location ID

Sample Date

8.00 - 9.00

USTA267-1

5.50 - 9.50

USTA71N-COMP

05/27/1988

USTA71S-COMP

05/27/1988

Sample ID A267WB002 ERM-A71N-COMP ERM-A71S-COMP

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0058 U 0.03 U NA1,1,1-TRICHLOROETHANE
0.0058 U 0.03 U NA1,1,2,2-TETRACHLOROETHANE
0.0058 U 0.03 U NA1,1,2-TRICHLOROETHANE
0.0058 U 0.03 U NA1,1-DICHLOROETHANE
0.0058 U 0.01 U NA1,1-DICHLOROETHENE

NA 0.03 U NA1,2-DICHLOROBENZENE
0.0058 U 0.03 U NA1,2-DICHLOROETHANE

NA 0.03 U NA1,2-DICHLOROETHENE (TOTAL)
0.0058 U 0.03 U NA1,2-DICHLOROPROPANE

NA 0.03 U NA1,3-DICHLOROBENZENE
NA 0.03 U NA1,4-DICHLOROBENZENE

0.012 UJ NA NA2-BUTANONE
NA 0.05 U NA2-CHLOROETHYLVINYL ETHER

0.012 UJ NA NA2-HEXANONE
0.012 U NA NA4-METHYL-2-PENTANONE
0.023 UJ NA NAACETONE
0.0058 U 0.03 U NABENZENE
0.0058 U 0.03 U NABROMODICHLOROMETHANE
0.0058 U 0.03 U NABROMOFORM
0.012 U 0.03 U NABROMOMETHANE
0.0058 U NA NACARBON DISULFIDE
0.0058 U 0.03 U NACARBON TETRACHLORIDE
0.0058 U 0.03 U NACHLOROBENZENE
0.012 U 0.03 U NACHLOROETHANE
0.0058 U 0.03 U NACHLOROFORM
0.012 U 0.03 U NACHLOROMETHANE
0.0058 U NA NACIS-1,2-DICHLOROETHENE
0.0058 U 0.03 U NACIS-1,3-DICHLOROPROPENE
0.0058 U 0.03 U NADIBROMOCHLOROMETHANE
0.0058 U 0.03 U NAETHYLBENZENE

NA 0.03 U NAFREON 12
0.023 UJ 0.03 U NAMETHYLENE CHLORIDE
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Sample Depth

11/28/2006

Sample Location ID

Sample Date

8.00 - 9.00

USTA267-1

5.50 - 9.50

USTA71N-COMP

05/27/1988

USTA71S-COMP

05/27/1988

Sample ID A267WB002 ERM-A71N-COMP ERM-A71S-COMP

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0058 U NA NASTYRENE
0.0058 U 0.03 U NATETRACHLOROETHENE
0.0058 U 0.03 U NATOLUENE
0.0058 U NA NATRANS-1,2-DICHLOROETHENE
0.0058 U 0.03 U NATRANS-1,3-DICHLOROPROPENE
0.0058 U 0.03 U NATRICHLOROETHENE

NA 0.03 U NATRICHLOROFLUOROMETHANE
0.012 U 0.05 U NAVINYL CHLORIDE
0.0058 U 0.03 U NAXYLENE (TOTAL)

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

2.5 HY NA NADIESEL RANGE ORGANICS
10 H NA NAMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
0.024 J 10 U 10 UGASOLINE RANGE ORGANICS

Percent Moisture (%MST)
18 NA NAPERCENT MOISTURE
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PAH

mg/kg

Percent moisture
Benzene hexachloride
Composite sample
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene
Dichlorodiphenyltrichloroethane

H
HMW
HMX
ID
J
L

Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.

LMW
M

NA

Low-molecular-weight
Chromatographic pattern resembles motor oil
Milligram per kilogram
Not applicable

PCB
Polycyclic aromatic hydrocarbon
Polychlorinated biphenyl

R Result rejected during quality assurance review
r Removed sample

Notes:

RDX Cyclotrimethylene trinitramine

DDT

TOC Total Organic Carbon
TPH Total petroleum hydrocarbons

%MST
BHC
c
DDD
DDE

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

TABLE G-5: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
0.33 U 0.34 U 0.27 U 0.31 U NA NAANTIMONY NA

8.5 7.2 0.27 U 17 NA NAARSENIC NA
130 J 94 J 37 J 180 J NA NABARIUM NA
0.42 0.63 0.22 0.5 NA NABERYLLIUM NA
1.5 1.6 1.9 1.7 NA NACADMIUM NA
51 J 58 J 10 J 30 J NA NACHROMIUM NA
8.9 J 19 J 28 J 14 J NA NACOBALT NA
44 J 38 J 46 J 59 J NA NACOPPER NA
22 J 13 J 0.16 UJ 17 J NA NALEAD NA
0.28 0.12 0.86 0.12 NA NAMERCURY NA
2.8 1.5 1.1 U 0.35 J NA NAMOLYBDENUM NA
40 J 89 J 21 J 44 J NA NANICKEL NA

0.19 J 0.15 J 0.27 U 0.14 J NA NASELENIUM NA
0.33 U 0.34 U 0.27 U 0.31 U NA NASILVER NA
0.33 U 0.34 U 0.27 U 0.31 U NA NATHALLIUM NA
64 J 62 J 160 J 70 J NA NAVANADIUM NA
74 J 130 J 57 J 88 J NA NAZINC NA

Volatile Organic Compounds (mg/kg)
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,1,1-TRICHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,1,2,2-TETRACHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,1,2-TRICHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,1-DICHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,1-DICHLOROETHENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,2-DICHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NA1,2-DICHLOROPROPANE NA
0.012 U 0.012 U 0.011 U 0.011 U NA NA2-BUTANONE NA
0.012 U 0.012 U 0.011 U 0.011 U NA NA2-HEXANONE NA
0.012 U 0.012 U 0.011 U 0.011 U NA NA4-METHYL-2-PENTANONE NA
0.023 U 0.025 UJ 0.022 UJ 0.022 UJ NA NAACETONE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NABENZENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NABROMODICHLOROMETHANE NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.0059 UJ 0.0062 UJ 0.0054 UJ 0.0056 UJ NA NABROMOFORM NA
0.012 U 0.012 U 0.011 U 0.011 U NA NABROMOMETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACARBON DISULFIDE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACARBON TETRACHLORIDE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACHLOROBENZENE NA
0.012 U 0.012 U 0.011 U 0.011 U NA NACHLOROETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACHLOROFORM NA
0.012 U 0.012 U 0.011 U 0.011 U NA NACHLOROMETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACIS-1,2-DICHLOROETHENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NACIS-1,3-DICHLOROPROPENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NADIBROMOCHLOROMETHANE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NAETHYLBENZENE NA
0.023 U 0.025 U 0.022 U 0.022 U NA NAMETHYLENE CHLORIDE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NASTYRENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NATETRACHLOROETHENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NATOLUENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NATRANS-1,2-DICHLOROETHENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NATRANS-1,3-DICHLOROPROPENE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NATRICHLOROETHENE NA
0.012 U 0.012 U 0.011 U 0.011 U NA NAVINYL CHLORIDE NA
0.0059 U 0.0062 U 0.0054 U 0.0056 U NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.87 U 0.45 U 0.72 U 2 U NA NA1,2,4-TRICHLOROBENZENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA1,2-DICHLOROBENZENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA1,3-DICHLOROBENZENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA1,4-DICHLOROBENZENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA2,2'-OXYBIS(2-CHLOROPROPANE) NA
0.87 U 0.45 U 0.72 U 2 U NA NA2,4,5-TRICHLOROPHENOL NA
0.87 U 0.45 U 0.72 U 2 U NA NA2,4,6-TRICHLOROPHENOL NA
0.87 U 0.45 U 0.72 U 2 U NA NA2,4-DICHLOROPHENOL NA
0.87 U 0.45 U 0.72 U 2 U NA NA2,4-DIMETHYLPHENOL NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
1.7 U 0.91 UJ 1.4 UJ 4 UJ NA NA2,4-DINITROPHENOL NA
NA 0.45 U NA NA NA NA2,6-DINITROTOLUENE NA

0.87 U 0.45 U 0.72 U 2 U NA NA2-CHLORONAPHTHALENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA2-CHLOROPHENOL NA
0.17 U 0.091 U 0.14 U 0.4 U NA NA2-METHYLNAPHTHALENE NA
0.87 U 0.45 U 0.72 U 2 U NA NA2-METHYLPHENOL NA
1.7 U 0.91 U 1.4 U 4 U NA NA2-NITROANILINE NA
1.7 U 0.91 U 1.4 U 4 U NA NA2-NITROPHENOL NA
1.7 U 0.91 U 1.4 U 4 U NA NA3,3'-DICHLOROBENZIDINE NA
1.7 U 0.91 U 1.4 U 4 U NA NA3-NITROANILINE NA
1.7 U 0.91 U 1.4 U 4 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
0.87 U 0.45 U 0.72 U 2 U NA NA4-BROMOPHENYL-PHENYLETHER NA
0.87 U 0.45 U 0.72 U 2 U NA NA4-CHLORO-3-METHYLPHENOL NA
0.87 U 0.45 U 0.72 U 2 U NA NA4-CHLOROANILINE NA
0.87 U 0.45 U 0.72 U 2 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.87 U 0.45 U 0.72 U 2 U NA NA4-METHYLPHENOL NA
1.7 U 0.91 U 1.4 U 4 U NA NA4-NITROANILINE NA
1.7 U 0.91 U 1.4 U 4 U NA NA4-NITROPHENOL NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAACENAPHTHENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAANTHRACENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NABENZO(A)ANTHRACENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NABENZO(A)PYRENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NABENZO(B)FLUORANTHENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NABENZO(G,H,I)PERYLENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NABENZO(K)FLUORANTHENE NA
0.87 U 0.45 U 0.72 U 2 U NA NABIS(2-CHLOROETHOXY)METHANE NA
0.87 U 0.45 U 0.72 U 2 U NA NABIS(2-CHLOROETHYL)ETHER NA
0.87 U 0.45 U 0.72 U 2 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
0.87 U 0.45 U 0.72 U 2 U NA NABUTYLBENZYLPHTHALATE NA
0.87 U 0.45 U 0.72 U 2 U NA NACARBAZOLE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NACHRYSENE NA
0.87 UJ 0.45 U 0.72 U 2 U NA NADI-N-BUTYLPHTHALATE NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.87 U 0.45 U 0.72 U 2 U NA NADI-N-OCTYLPHTHALATE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NADIBENZ(A,H)ANTHRACENE NA
0.87 U 0.45 U 0.72 U 2 U NA NADIBENZOFURAN NA
0.87 U 0.45 U 0.72 U 2 U NA NADIETHYLPHTHALATE NA
0.87 U 0.45 U 0.72 U 2 U NA NADIMETHYLPHTHALATE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAFLUORANTHENE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAFLUORENE NA
0.87 U 0.45 U 0.72 U 2 U NA NAHEXACHLOROBENZENE NA
0.87 U 0.45 U 0.72 U 2 U NA NAHEXACHLOROBUTADIENE NA
1.7 U 0.91 U 1.4 U 4 U NA NAHEXACHLOROCYCLOPENTADIENE NA
0.87 U 0.45 U 0.72 U 2 U NA NAHEXACHLOROETHANE NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAINDENO(1,2,3-CD)PYRENE NA
0.87 U 0.45 U 0.72 U 2 U NA NAISOPHORONE NA
0.87 U 0.45 U 0.72 U 2 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
0.87 U 0.45 U 0.72 U 2 U NA NAN-NITROSODIPHENYLAMINE (1) NA
0.17 U 0.091 U 0.14 U 0.4 U NA NANAPHTHALENE NA
1.7 U 0.91 U 1.4 U 4 U NA NAPENTACHLOROPHENOL NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAPHENANTHRENE NA
0.87 U 0.45 U 0.72 U 2 U NA NAPHENOL NA
0.17 U 0.091 U 0.14 U 0.4 U NA NAPYRENE NA

0 U 0 U 0 U 0 U NA NATOTAL HMW PAHS NA
0 U 0 U 0 U 0 U NA NATOTAL LMW PAHS NA

PCBs/Pesticides (mg/kg)
0.000095 U 0.00012 UJ 0.000097 U 0.00011 U NA NAPCB-101 NA
0.00014 U 0.00018 UJ 0.00014 U 0.00016 U NA NAPCB-105 NA
0.00014 U 0.00018 UJ 0.00014 U 0.00016 U NA NAPCB-118 NA
0.00037 U 0.00046 UJ 0.00038 U 0.00042 U NA NAPCB-126 NA
0.00015 U 0.00019 UJ 0.00015 U 0.00017 U NA NAPCB-128 NA
0.000098 U 0.00013 UJ 0.0001 U 0.00012 U NA NAPCB-138 NA
0.00019 U 0.00024 UJ 0.0002 U 0.00022 U NA NAPCB-153 NA
0.000082 U 0.00011 UJ 0.000083 U 0.000092 U NA NAPCB-156 NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.00017 U 0.00021 UJ 0.00018 U 0.00019 U NA NAPCB-170 NA
0.000081 U 0.0001 UJ 0.000082 U 0.00009 U NA NAPCB-180 NA
0.000083 U 0.00011 UJ 0.000084 U 0.000093 U NA NAPCB-183 NA
0.00029 U 0.00036 UJ 0.00029 U 0.00032 U NA NAPCB-187 NA
0.00019 U 0.00024 UJ 0.0002 U 0.00022 U NA NAPCB-195 NA
0.0001 U 0.00013 UJ 0.00011 U 0.00012 U NA NAPCB-206 NA
0.00013 U 0.00016 UJ 0.00013 U 0.00015 U NA NAPCB-209 NA
0.000088 U 0.00011 UJ 0.000089 U 0.000099 U NA NAPCB-28 NA
0.00011 U 0.00013 UJ 0.00011 U 0.00012 U NA NAPCB-44 NA
0.0003 U 0.00037 UJ 0.0003 U 0.00034 U NA NAPCB-49 NA

0.000093 U 0.00012 UJ 0.000094 U 0.00011 U NA NAPCB-52 NA
0.000074 U 0.000092 UJ 0.000075 U 0.000083 U NA NAPCB-66 NA
0.00021 U 0.00085 J 0.00021 U 0.00023 U NA NAPCB-8 NA

NA 0.00085 NA NA NA NATOTAL PCBS NA

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

16 HY 4.9 HY 9 HY 21 HY 1 U 120 YDIESEL RANGE ORGANICS 2 U
230 H 38 H 150 H 400 H 261 Y 690 YMOTOR OIL RANGE ORGANICS 420 Y

Gasoline Range (purgeables)
0.25 U 0.29 U 0.22 U 0.26 U NA NAGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
0.18 U 0.23 U 0.19 U 0.21 U NA NA1,3,5-TRINITROBENZENE NA
0.091 U 0.12 U 0.092 U 0.11 U NA NA1,3-DINITROBENZENE NA
0.16 U 0.2 U 0.17 U 0.18 U NA NA2,4,6-TRINITROTOLUENE NA
0.23 U 0.28 U 0.23 U 0.25 U NA NA2,4-DINITROTOLUENE NA
0.38 U NA 0.39 U 0.43 U NA NA2,6-DINITROTOLUENE NA
0.091 U 0.12 U 0.092 U 0.11 U NA NA2-AMINO-4,6-DINITROTOLUENE NA
0.37 U 0.47 U 0.38 U 0.42 U NA NA2-NITROTOLUENE NA
0.28 U 0.35 U 0.28 U 0.31 U NA NA3-NITROTOLUENE NA
0.18 U 0.23 U 0.19 U 0.21 U NA NA4-AMINO-2,6-DINITROTOLUENE NA
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Sample Depth

11/07/2006

Sample Location ID

Sample Date

0.00 - 2.00

A053-2

2.00 - 4.00

A053-2

11/07/2006

0.00 - 2.00

A198-2

11/07/2006

2.00 - 4.00

A198-2

05/26/1998

1.00 - 2.00

IR04GB328

05/26/1998

3.00 - 3.50

IR04GB328

11/07/2006

Sample ID A53SS002 A53GP002 A198SS002 A198GP002 136IR04GP089 136IR04GP090

05/26/1998

5.00 - 5.50

IR04GB328

136IR04GP091

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.36 U 0.46 U 0.37 U 0.41 U NA NA4-NITROTOLUENE NA
0.15 U 0.19 U 0.15 U 0.17 U NA NAHMX NA
0.16 U 0.2 U 0.17 U 0.18 U NA NANITROBENZENE NA
0.23 U 0.28 U 0.23 U 0.25 U NA NANITROGLYCERINE NA
0.036 U 0.036 U 0.036 U 0.036 U NA NAPERCHLORATE NA
0.25 U 0.31 U 0.25 U 0.28 U NA NAPETN NA
0.024 U 0.029 U 0.024 U 0.027 U NA NAPICRIC ACID NA
0.28 U 0.35 U 0.28 U 0.31 U NA NARDX NA
0.26 U 0.32 U 0.26 U 0.29 U NA NATETRYL NA

Percent Moisture (%MST)
14.6 25.3 7.2 16.3 14.5 16PERCENT MOISTURE 48
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Sample Depth

05/26/1998

Sample Location ID

Sample Date

7.00 - 7.50

IR04GB328

3.00 - 3.50

IR04GB338

10/07/1998

6.00 - 6.50

IR04GB338

10/07/1998

9.00 - 9.50

IR04GB338

10/07/1998

12.00 - 12.50

IR04GB338

10/07/1998

3.00 - 3.50

IR04GB339

10/07/1998

Sample ID 136IR04GP092 136IR04GP158 136IR04GP159 136IR04GP160 136IR04GP161 136IR04GP163

10/07/1998

6.00 - 6.50

IR04GB339

136IR04GP164

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

2 U 350 Y 22 U 18 YJ 10 YJ 230 YDIESEL RANGE ORGANICS 20 U
650 Y 500 Y 29 Y 44 Y 28 Y 390 YMOTOR OIL RANGE ORGANICS 74 Y

Percent Moisture (%MST)
47 50.1 53.6 49.6 47.8 50.2PERCENT MOISTURE 50.2
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA 29,400 7,660 7,640 24,800ALUMINUM 47,100
NA NA 1.3 UJ 0.55 U 0.54 U 0.98 UJANTIMONY 2.2 J
NA NA 31.3 7.4 6.7 18.6 JARSENIC 22.1 J
NA NA 55.5 143 100 72.9BARIUM 127
NA NA 0.76 0.3 0.29 0.78BERYLLIUM 1.4
NA NA 1.2 U 0.48 U 0.47 U 0.93CADMIUM 1.6
NA NA 3,850 3,460 3,260 2,720 JCALCIUM 3,860 J
NA NA 107 J 16.5 J 15.5 J 79.7CHROMIUM 131
NA NA 21.3 J 7 7.1 17.4COBALT 29.9
NA NA 367 73.2 26.4 126COPPER 186
NA NA 44,100 20,100 19,700 36,200IRON 43,500
NA NA 95 5.6 2.2 U 49.4LEAD 92.8
NA NA 15,100 4,100 4,120 10,900MAGNESIUM 16,600
NA NA 614 142 140 330MANGANESE 291
NA NA 0.94 J 0.68 J 1.8 J 0.68MERCURY 0.68
NA NA 3.5 J 1.4 U 1.7 U 0.3 UMOLYBDENUM 1.5 U
NA NA 96.3 J 9.3 J 8.9 J 80.2NICKEL 143
NA NA 5,210 1,970 1,880 4,230 JPOTASSIUM 7,200 J
NA NA 1.3 UJ 0.55 U 0.54 U 0.99 USELENIUM 1.4 U
NA NA 1.7 U 0.72 U 0.71 U 0.38 USILVER 1.6
NA NA 20,300 2,540 2,370 11,000 JSODIUM 19,500 J
NA NA 1.1 UJ 0.7 UJ 0.28 UJ 0.86 UTHALLIUM 1.2 U
NA NA 98.4 37 36.3 83.9VANADIUM 131
NA NA 326 83.4 49.8 201ZINC 288

Volatile Organic Compounds (mg/kg)
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,1,1-TRICHLOROETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,1,2,2-TETRACHLOROETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,1,2-TRICHLOROETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,1-DICHLOROETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,1-DICHLOROETHENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,2-DICHLOROETHANE 0.03 U
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,2-DICHLOROETHENE (TOTAL) 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U1,2-DICHLOROPROPANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.026 U2-BUTANONE 0.049 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U2-HEXANONE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 U4-METHYL-2-PENTANONE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.086 UJACETONE 0.19 J
NA NA 0.029 U 0.012 U 0.012 U 0.022 UBENZENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UBROMODICHLOROMETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UBROMOFORM 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UBROMOMETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.012 JCARBON DISULFIDE 0.015 J
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCARBON TETRACHLORIDE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCHLOROBENZENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCHLOROETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCHLOROFORM 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCHLOROMETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UCIS-1,3-DICHLOROPROPENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UDIBROMOCHLOROMETHANE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UETHYLBENZENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.029 UMETHYLENE CHLORIDE 0.032 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 USTYRENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UTETRACHLOROETHENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UTOLUENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UTRANS-1,3-DICHLOROPROPENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UTRICHLOROETHENE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UVINYL CHLORIDE 0.03 U
NA NA 0.029 U 0.012 U 0.012 U 0.022 UXYLENE (TOTAL) 0.03 U

Semivolatile Organic Compounds (mg/kg)
NA NA 0.95 U 0.4 U 0.39 U 0.72 U1,2,4-TRICHLOROBENZENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U1,2-DICHLOROBENZENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U1,3-DICHLOROBENZENE 1 U
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.95 U 0.4 U 0.39 U 0.72 U1,4-DICHLOROBENZENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,2'-OXYBIS(1-CHLOROPROPANE) 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U2,4,5-TRICHLOROPHENOL 2.5 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,4,6-TRICHLOROPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,4-DICHLOROPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,4-DIMETHYLPHENOL 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 UR2,4-DINITROPHENOL 2.5 UR
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,4-DINITROTOLUENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2,6-DINITROTOLUENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2-CHLORONAPHTHALENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2-CHLOROPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2-METHYLNAPHTHALENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2-METHYLPHENOL 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U2-NITROANILINE 2.5 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U2-NITROPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U3,3'-DICHLOROBENZIDINE 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U3-NITROANILINE 2.5 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U4,6-DINITRO-2-METHYLPHENOL 2.5 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U4-BROMOPHENYL-PHENYLETHER 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U4-CHLORO-3-METHYLPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U4-CHLOROANILINE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U4-CHLOROPHENYL-PHENYLETHER 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 U4-METHYLPHENOL 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U4-NITROANILINE 2.5 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 U4-NITROPHENOL 2.5 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UACENAPHTHENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UACENAPHTHYLENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UANTHRACENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBENZO(A)ANTHRACENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBENZO(A)PYRENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBENZO(B)FLUORANTHENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBENZO(G,H,I)PERYLENE 1 U
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBENZO(K)FLUORANTHENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBIS(2-CHLOROETHOXY)METHANE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBIS(2-CHLOROETHYL)ETHER 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBIS(2-ETHYLHEXYL)PHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UBUTYLBENZYLPHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UCARBAZOLE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UCHRYSENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UDI-N-BUTYLPHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 UJ 0.72 UDI-N-OCTYLPHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UDIBENZ(A,H)ANTHRACENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UDIBENZOFURAN 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UDIETHYLPHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UDIMETHYLPHTHALATE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UFLUORANTHENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UFLUORENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UHEXACHLOROBENZENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UHEXACHLOROBUTADIENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UHEXACHLOROCYCLOPENTADIENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UHEXACHLOROETHANE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UINDENO(1,2,3-CD)PYRENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UISOPHORONE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UN-NITROSO-DI-N-PROPYLAMINE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UN-NITROSODIPHENYLAMINE (1) 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UNAPHTHALENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UNITROBENZENE 1 U
NA NA 2.3 U 0.96 U 0.94 U 1.8 UPENTACHLOROPHENOL 2.5 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UPHENANTHRENE 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UPHENOL 1 U
NA NA 0.95 U 0.4 U 0.39 U 0.72 UPYRENE 1 U
NA NA 0 U 0 U 0 U 0 UTOTAL HMW PAHS 0 U
NA NA 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0 U

PCBs/Pesticides (mg/kg)
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 U4,4'-DDD 0.01 U
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 U4,4'-DDE 0.01 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 U4,4'-DDT 0.01 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UALDRIN 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UALPHA-BHC 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UALPHA-CHLORDANE 0.005 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1016 0.05 U
NA NA 0.193 U 0.0805 U 0.0789 U 0.036 UAROCLOR-1221 0.05 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1232 0.05 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1242 0.05 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1248 0.05 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1254 0.05 U
NA NA 0.0952 U 0.0397 U 0.0389 U 0.036 UAROCLOR-1260 0.05 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UBETA-BHC 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UDELTA-BHC 0.005 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UDIELDRIN 0.01 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UENDOSULFAN I 0.005 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UENDOSULFAN II 0.01 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UENDOSULFAN SULFATE 0.01 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UENDRIN 0.01 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UENDRIN ALDEHYDE 0.01 U
NA NA 0.00952 U 0.00397 U 0.00389 U 0.0072 UENDRIN KETONE 0.01 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UGAMMA-BHC (LINDANE) 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UGAMMA-CHLORDANE 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.0036 UHEPTACHLOR 0.005 U
NA NA 0.0049 U 0.00204 U 0.002 U 0.00072 UHEPTACHLOR EPOXIDE 0.001 U
NA NA 0.049 U 0.0204 U 0.02 U 0.036 UMETHOXYCHLOR 0.05 U
NA NA 0 U 0 U 0 U 0 UTOTAL BHC 0 U
NA NA 0 U 0 U 0 U 0 UTOTAL CHLORDANES 0 U
NA NA 0 U 0 U 0 U 0 UTOTAL DDTS 0 U
NA NA 0 U 0 U 0 U 0 UTOTAL ENDRINS 0 U
NA NA 0.49 U 0.204 U 0.2 U 0.22 UTOXAPHENE 0.3 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA NA 28.8 U 12 U 11.8 U 110 UDIESEL 30 U
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Sample Depth

10/07/1998

Sample Location ID

Sample Date

9.00 - 9.50

IR04GB339

12.00 - 12.50

IR04GB339

10/10/1994

0.00 - 0.50

IR04SD003

10/10/1994

2.50 - 3.25

IR04SD003

10/13/1994

3.00 - 4.50

IR04SD003

10/13/1994

0.00 - 1.75

IR04SD004

10/07/1998

Sample ID 136IR04GP165 136IR04GP166 144IR04ST002 144IR04ST003 144IR04ST004 144IR04ST005

10/13/1994

3.00 - 4.50

IR04SD004

144IR04ST006

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

15 YJ 20 U NA NA NA NADIESEL RANGE ORGANICS NA
NA NA 28.8 U 12 U 11.8 U 460MOTOR OIL 130

76 Y 58 Y NA NA NA NAMOTOR OIL RANGE ORGANICS NA
NA NA 28.8 U 12 U 11.8 U NAUNKNOWN DIESEL RANGE NA
NA NA 28.8 U 12 U 11.8 U NAUNKNOWN MOTOR OIL RANGE NA

Gasoline Range (purgeables)
NA NA 1.45 U 0.602 U 0.59 U 1.1 UGASOLINE RANGE ORGANICS 1.5 U
NA NA 1.45 U 0.602 U 0.59 U NAUNKNOWN GASOLINE RANGE NA

Organotins (mg/kg)
NA NA NA NA NA 0.03311DIBUTYLTIN 0.00077 U
NA NA NA NA NA 0.02356 JMONOBUTYLTIN 0.00682 J
NA NA 0 U 0 U 0.00738 0.05845TOTAL ORGANOTINS 0.00682
NA NA 0.0145 UJ 0.00602 UJ 0.00738 J 0.00178TRIBUTYLTIN 0.00089 U

Particle Size (%)
NA NA 99.7 99.4 99.4 98.7% RECOVERY 102
NA NA 14.8 36.3 32.9 2.782.00 MM TO 425 UM 0.15
NA NA 28.2 13.8 12.7 2.294.75 MM TO 2.00 MM 0.16
NA NA 29.3 36.4 37.5 2.12425 UM TO 75 UM 0.34
NA NA 9.8 7.2 9.5 85<75 UM 100.5
NA NA 17.5 5.7 6.7 6.47>4.75 MM 0.07

Percent Moisture (%MST)
49.4 51 65.4 17 15.3 53.7PERCENT MOISTURE 66.6

pH (PH)
NA NA 7 J 8.7 J 8.7 J 8 JPH 7.6 J

Total Organic Carbon (mg/kg)
NA NA 2,620 12 U 11.8 U 59,400TOC 14,900
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
23,400 24,900 23,900 J 28,600 JALUMINUM
0.86 UJ 0.62 J 0.336 J 0.239 JANTIMONY
25.6 J 21.9 21.3 25.2ARSENIC
70.9 65.8 73.9 77.2BARIUM
0.77 0.57 J 0.658 J 0.795 JBERYLLIUM

0.96 J 0.708 0.965 J 0.719 JCADMIUM
2,790 J 6,750 J NA NACALCIUM

75.7 94.2 75.7 J 85.7 JCHROMIUM
16.7 20.9 16.6 18COBALT
96.1 64.6 74.4 J 73.7 JCOPPER

36,800 51,400 35,200 J 40,700 JIRON
57.5 82 J 47.1 33.2LEAD

10,700 12,900 NA NAMAGNESIUM
369 438 439 J 590 JMANGANESE
0.66 0.47 0.66 0.558MERCURY

0.32 UJ 0.57 J 0.92 UJ 1.08 UJMOLYBDENUM
76.9 67.5 78.2 J 89.5 JNICKEL

3,940 J 3,530 NA NAPOTASSIUM
1 UJ 0.5 J 0.493 J 0.599 JSELENIUM

0.18 U 0.48 0.278 J 0.243 JSILVER
10,400 J 6,660 7,730 J 7,790 JSODIUM
0.89 UJ 0.214 0.971 U 0.688 UJTHALLIUM

83 84.8 81.4 J 93.9 JVANADIUM
178 173 J 163 J 143 JZINC

Volatile Organic Compounds (mg/kg)
0.022 U NA NA NA1,1,1-TRICHLOROETHANE
0.022 U NA NA NA1,1,2,2-TETRACHLOROETHANE
0.022 U NA NA NA1,1,2-TRICHLOROETHANE
0.022 U NA NA NA1,1-DICHLOROETHANE
0.022 U NA NA NA1,1-DICHLOROETHENE
0.022 U NA NA NA1,2-DICHLOROETHANE
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.022 U NA NA NA1,2-DICHLOROETHENE (TOTAL)
0.022 U NA NA NA1,2-DICHLOROPROPANE
0.048 U NA NA NA2-BUTANONE
0.022 U NA NA NA2-HEXANONE
0.022 U NA NA NA4-METHYL-2-PENTANONE
0.19 J NA NA NAACETONE

0.022 U NA NA NABENZENE
0.022 U NA NA NABROMODICHLOROMETHANE
0.022 U NA NA NABROMOFORM
0.022 U NA NA NABROMOMETHANE
0.029 NA NA NACARBON DISULFIDE

0.022 U NA NA NACARBON TETRACHLORIDE
0.022 U NA NA NACHLOROBENZENE
0.022 U NA NA NACHLOROETHANE
0.022 U NA NA NACHLOROFORM
0.022 U NA NA NACHLOROMETHANE
0.022 U NA NA NACIS-1,3-DICHLOROPROPENE
0.022 U NA NA NADIBROMOCHLOROMETHANE
0.022 U NA NA NAETHYLBENZENE
0.027 U NA NA NAMETHYLENE CHLORIDE
0.022 U NA NA NASTYRENE
0.022 U NA NA NATETRACHLOROETHENE
0.022 U NA NA NATOLUENE
0.022 U NA NA NATRANS-1,3-DICHLOROPROPENE
0.022 U NA NA NATRICHLOROETHENE
0.022 U NA NA NAVINYL CHLORIDE
0.022 U NA NA NAXYLENE (TOTAL)

Semivolatile Organic Compounds (mg/kg)
0.74 U NA 1.3 U 0.68 U1,2,4-TRICHLOROBENZENE
0.74 U NA 1.3 U 0.68 U1,2-DICHLOROBENZENE
0.74 U NA 1.3 U 0.68 U1,3-DICHLOROBENZENE
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.74 U NA 1.3 U 0.68 U1,4-DICHLOROBENZENE

NA NA 0.078 U 0.041 U1-METHYLNAPHTHALENE
NA NA 0.078 U 0.041 U1-METHYLPHENANTHRENE

0.74 U NA 1.3 U 0.68 U2,2'-OXYBIS(1-CHLOROPROPANE)
NA NA 0.078 U 0.041 U2,3,5-TRIMETHYLNAPHTHALENE

1.9 U NA 2.6 U 1.4 U2,4,5-TRICHLOROPHENOL
0.74 U NA 1.3 U 0.68 U2,4,6-TRICHLOROPHENOL
0.74 U NA 1.3 U 0.68 U2,4-DICHLOROPHENOL
0.74 U NA 1.3 U 0.68 U2,4-DIMETHYLPHENOL
1.9 UR NA 2.6 U 1.4 U2,4-DINITROPHENOL
0.74 U NA 1.3 U 0.68 U2,4-DINITROTOLUENE

NA NA 0.078 U 0.032 J2,6-DIMETHYLNAPHTHALENE
0.74 U NA 1.3 U 0.68 U2,6-DINITROTOLUENE
0.74 U NA 1.3 U 0.68 U2-CHLORONAPHTHALENE
0.74 U NA 1.3 U 0.68 U2-CHLOROPHENOL
0.74 U NA 0.078 U 0.041 U2-METHYLNAPHTHALENE
0.74 U NA 1.3 U 0.68 U2-METHYLPHENOL
1.9 U NA 2.6 U 1.4 U2-NITROANILINE
0.74 U NA 1.3 U 0.68 U2-NITROPHENOL
0.74 U NA 1.3 U 0.68 U3,3'-DICHLOROBENZIDINE
1.9 U NA 2.6 U 1.4 UJ3-NITROANILINE
1.9 U NA 2.6 U 1.4 U4,6-DINITRO-2-METHYLPHENOL
0.74 U NA 1.3 U 0.68 U4-BROMOPHENYL-PHENYLETHER
0.74 U NA 1.3 U 0.68 U4-CHLORO-3-METHYLPHENOL
0.74 U NA 1.3 U 0.68 U4-CHLOROANILINE
0.74 U NA 1.3 U 0.68 U4-CHLOROPHENYL-PHENYLETHER
0.74 U NA 1.3 U 0.68 U4-METHYLPHENOL
1.9 U NA 2.6 U 1.4 UJ4-NITROANILINE
1.9 U NA 2.6 U 1.4 U4-NITROPHENOL
0.74 U NA 0.078 U 0.041 UACENAPHTHENE
0.74 U NA 0.078 U 0.041 UACENAPHTHYLENE
0.74 U NA 0.078 U 0.041 UANTHRACENE
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.74 U NA 0.09 0.1BENZO(A)ANTHRACENE
0.74 U NA 0.14 0.23BENZO(A)PYRENE
0.74 U NA 0.15 0.23BENZO(B)FLUORANTHENE

NA NA 0.11 0.16BENZO(E)PYRENE
0.74 U NA 0.16 0.28BENZO(G,H,I)PERYLENE
0.74 U NA 0.042 J 0.061BENZO(K)FLUORANTHENE

NA NA 0.078 U 0.041 UBIPHENYL
0.74 U NA 1.3 U 0.68 UBIS(2-CHLOROETHOXY)METHANE
0.74 U NA 1.3 U 0.68 UBIS(2-CHLOROETHYL)ETHER
0.74 U NA 1.3 U 0.68 UBIS(2-ETHYLHEXYL)PHTHALATE
0.74 U NA 1.3 U 0.68 UBUTYLBENZYLPHTHALATE
0.74 U NA 1.3 U 0.68 UCARBAZOLE
0.74 U NA 0.044 J 0.14CHRYSENE
0.74 U NA 1.3 U 0.68 UDI-N-BUTYLPHTHALATE
0.74 U NA 1.3 U 0.68 UDI-N-OCTYLPHTHALATE
0.74 U NA 0.04 J 0.035 JDIBENZ(A,H)ANTHRACENE
0.74 U NA 1.3 U 0.68 UDIBENZOFURAN
0.74 U NA 1.3 U 0.68 UDIETHYLPHTHALATE
0.74 U NA 1.3 U 0.68 UDIMETHYLPHTHALATE
0.049 J NA 0.11 0.32FLUORANTHENE
0.74 U NA 0.078 U 0.041 UFLUORENE
0.74 U NA 1.3 U 0.68 UHEXACHLOROBENZENE
0.74 U NA 1.3 U 0.68 UHEXACHLOROBUTADIENE
0.74 U NA 1.3 U 0.68 UHEXACHLOROCYCLOPENTADIENE
0.74 U NA 1.3 U 0.68 UHEXACHLOROETHANE
0.74 U NA 0.11 0.18INDENO(1,2,3-CD)PYRENE
0.74 U NA 1.3 U 0.68 UISOPHORONE
0.74 U NA 1.3 U 0.68 UN-NITROSO-DI-N-PROPYLAMINE
0.74 U NA 1.3 U 0.68 UN-NITROSODIPHENYLAMINE (1)
0.74 U NA 0.078 U 0.041 UNAPHTHALENE
0.74 U NA 1.3 U 0.68 UNITROBENZENE
1.9 U NA 2.6 U 1.4 UPENTACHLOROPHENOL
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA 0.071 J 0.19PERYLENE

0.74 U NA 0.078 U 0.061PHENANTHRENE
0.74 U NA 1.3 U 0.68 UPHENOL
0.087 J NA 0.29 0.49PYRENE
0.136 NA 1.357 2.416TOTAL HMW PAHS
0 U NA 0 U 0.093TOTAL LMW PAHS

PCBs/Pesticides (mg/kg)
0.0074 U NA 0.0078 U 0.0083 U4,4'-DDD
0.0074 U NA 0.0078 U 0.0083 U4,4'-DDE
0.0074 U NA 0.0078 U 0.0083 U4,4'-DDT
0.0037 UJ NA 0.0039 UJ 0.0041 UJALDRIN
0.0037 U NA 0.0039 U 0.0041 UALPHA-BHC
0.0037 U NA 0.0039 U 0.0041 UALPHA-CHLORDANE
0.037 UJ NA NA 0.1 UAROCLOR-1016
0.037 U NA NA 0.1 UAROCLOR-1221
0.037 UJ NA NA 0.1 UAROCLOR-1232
0.037 UJ NA NA 0.1 UAROCLOR-1242
0.037 UJ NA NA 0.1 UAROCLOR-1248
0.037 U NA NA 0.1 UAROCLOR-1254
0.037 U NA NA 0.1 UAROCLOR-1260

0.0037 UJ NA 0.0039 U 0.0041 UBETA-BHC
0.0037 UJ NA 0.0039 U 0.0041 UJDELTA-BHC
0.0074 U NA 0.0078 U 0.0083 UDIELDRIN
0.0037 UJ NA 0.0039 UJ 0.0041 UJENDOSULFAN I
0.0074 U NA 0.0078 U 0.0083 UENDOSULFAN II
0.0074 U NA 0.0078 U 0.0083 UENDOSULFAN SULFATE
0.0074 U NA 0.0078 U 0.0083 UENDRIN
0.0074 U NA 0.0078 U 0.0083 UENDRIN ALDEHYDE
0.0074 U NA 0.0078 U 0.0083 UJENDRIN KETONE
0.0037 UJ NA 0.0039 U 0.0041 UGAMMA-BHC (LINDANE)
0.0037 U NA 0.0039 U 0.0041 UGAMMA-CHLORDANE
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0037 UJ NA 0.0039 U 0.0041 UHEPTACHLOR
0.00074 UJ NA 0.0039 U 0.0041 UHEPTACHLOR EPOXIDE

0.037 U NA 0.039 U 0.041 UMETHOXYCHLOR
NA 0.0026 J 0.00067 J NAPCB-101
NA 0.0005 UJ 0.00007 U NAPCB-105
NA NA 0.00051 NAPCB-110
NA 0.00061 UJ 0.000035 U NAPCB-114
NA 0.001 J 0.00022 UJ NAPCB-118
NA 0.0005 UJ NA NAPCB-123
NA 0.00027 UJ 0.000065 UJ NAPCB-126
NA 0.00056 UJ 0.000092 UJ NAPCB-128
NA NA 0.00049 U NAPCB-132
NA 0.0021 J 0.00074 NAPCB-138
NA NA 0.00012 UJ NAPCB-141
NA NA 0.00057 J NAPCB-149
NA NA 0.00018 U NAPCB-151
NA 0.0035 J 0.00052 UJ NAPCB-153
NA 0.00045 J 0.000079 UJ NAPCB-156
NA 0.00038 UJ NA NAPCB-157
NA 0.0005 UJ 0.000076 UJ NAPCB-158
NA 0.0017 UJ NA NAPCB-166
NA 0.00063 UJ 0.000076 U NAPCB-167
NA 0.00026 UJ NA NAPCB-169
NA 0.0012 J 0.00049 J NAPCB-170
NA NA 0.00035 J NAPCB-174
NA NA 0.00016 J NAPCB-177
NA 0.00011 UJ 0.000099 U NAPCB-18
NA 0.0023 J 0.00076 NAPCB-180
NA 0.00096 J 0.00049 U NAPCB-183
NA 0.000086 UJ NA NAPCB-184
NA 0.0018 J 0.00049 NAPCB-187
NA 0.00018 UJ NA NAPCB-189
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
NA NA 0.00047 UJ NAPCB-194
NA 0.00026 UJ 0.00018 U NAPCB-195
NA NA 0.000077 U NAPCB-201
NA NA 0.00045 UJ NAPCB-203
NA 0.00048 J 0.00059 NAPCB-206
NA 0.00048 J 0.001 NAPCB-209
NA 0.00022 J 0.00016 U NAPCB-28
NA NA 0.00015 UJ NAPCB-31
NA NA 0.0013 J NAPCB-33
NA 0.00027 J 0.000058 U NAPCB-44
NA NA 0.00026 UJ NAPCB-49
NA 0.00052 J 0.00032 J NAPCB-52
NA NA 0.000063 U NAPCB-56
NA 0.00041 UJ 0.00049 U NAPCB-60
NA 0.0005 UJ 0.00049 U NAPCB-66
NA NA 0.00019 U NAPCB-70
NA NA 0.00019 U NAPCB-74
NA 0.000096 UJ 0.000065 UJ NAPCB-77
NA 0.00021 UJ 0.00012 U NAPCB-8
NA 0.00019 UJ NA NAPCB-81
NA 0.0016 UJ 0.0016 U NAPCB-87
NA 0.0019 UJ NA NAPCB-90
NA NA 0.0004 U NAPCB-95
NA NA 0.00021 U NAPCB-97
NA NA 0.00049 U NAPCB-99
0 U NA 0 U 0 UTOTAL BHC
0 U NA 0 U 0 UTOTAL CHLORDANES
0 U NA 0 U 0 UTOTAL DDTS
0 U NA 0 U 0 UTOTAL ENDRINS
NA 0.015 0.0051 NATOTAL PCBS

0.22 U NA 0.097 U 0.1 UTOXAPHENE

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

22 U NA NA NADIESEL
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Sample Depth

10/13/1994

Sample Location ID

Sample Date

4.75 - 6.25

IR04SD004

0.00 - 0.00

SM036

02/13/2009

0.00 - 1.00

SM036-02

02/13/2009

1.00 - 6.00

SM036-02

08/20/2003

Sample ID 144IR04ST007 SM036SD001 311SD046U55 311SD046U56

TABLE G-6: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 6 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

NA 130 D 300 H 21 UDIESEL RANGE ORGANICS
210 NA NA NAMOTOR OIL
NA 390 M 480 M 170 MMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
1.1 U NA NA NAGASOLINE RANGE ORGANICS

Organotins (mg/kg)
NA NA 0.0004 U 0.00042 UJBUTYLTIN

0.03696 J NA 0.00046 U 0.00048 UDIBUTYLTIN
0.0093 J NA NA NAMONOBUTYLTIN

NA NA 0.00089 U 0.00094 UTETRABUTYLTIN
0.04893 NA 0 U 0 UTOTAL ORGANOTINS

0.00267 J NA 0.00057 U 0.0006 UTRIBUTYLTIN

Particle Size (%)
99.4 NA NA NA% RECOVERY
0.19 NA NA NA2.00 MM TO 425 UM
0.14 NA NA NA4.75 MM TO 2.00 MM
0.16 NA NA NA425 UM TO 75 UM
93.4 NA NA NA<75 UM
5.54 NA NA NA>4.75 MM

Percent Moisture (%MST)
55.1 47.4 49.1 51.8PERCENT MOISTURE

pH (PH)
8.1 J NA NA NAPH

Total Organic Carbon (mg/kg)
13,500 NA NA NATOC
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PCB

NA

Percent moisture
Benzene hexachloride
Chromatographic pattern resembles diesel
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene
Dichlorodiphenyltrichloroethane

H
HMW
HMX
ID
J
LMW

Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High-molecular-weight
High melting explosive
Identification
Estimated value
Low-molecular-weight

M
mg/kg

PAH

Chromatographic pattern resembles motor oil
Milligram per kilogram
Not applicable
Polycyclic aromatic hydrocarbon

R
Polychlorinated biphenyl
Result rejected during quality assurance review

RDX Cyclotrimethylene trinitramine
TOC Total Organic Carbon

Notes:

U Not detected

DDT

Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

%MST
BHC
D
DDD
DDE
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A226-1

2.00 - 4.00

A226-1

11/06/2006

0.00 - 2.00

A226-2

11/06/2006

2.00 - 4.00

A226-2

11/06/2006

0.00 - 2.00

A228-2

11/06/2006

2.00 - 4.00

A228-2

11/06/2006

Sample ID A226SS001 A226GP001 A226SS002 A226GP002 A228SS002 A228GP002

02/12/2009

0.00 - 0.50

SS206-01A

311SD053U71

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
NA NA NA NA NA NAALUMINUM 13,300 J

0.31 U 1.1 0.27 U 3 0.27 U 0.9ANTIMONY 0.182 J
7.7 J 6.2 J 1.5 J 9.3 J 6 J 6.7 JARSENIC 17.9
220 J 210 J 37 J 130 J 120 J 52 JBARIUM 206
0.56 0.51 0.39 0.43 0.31 0.26BERYLLIUM 0.378 J
0.9 1.1 0.86 1 1.5 0.45CADMIUM 0.307 J
21 J 31 J 11 J 17 J 15 J 11 JCHROMIUM 35.5
8.9 J 11 J 5 J 7.4 J 22 J 4.4 JCOBALT 29.3
27 J 35 J 22 J 10 J 46 J 8.4 JCOPPER 60.8
NA NA NA NA NA NAIRON 34,600
11 29 28 9.9 4.5 3.8LEAD 14.3
NA NA NA NA NA NAMANGANESE 2,450

0.028 0.045 0.034 0.014 J 0.51 0.011 JMERCURY 0.124 U
0.13 UJ 0.1 UJ 0.21 UJ 1.1 J 1.1 U 0.24 UJMOLYBDENUM 0.519 J

23 J 44 J 17 J 13 J 20 J 9.3 JNICKEL 81.2
0.31 U 0.33 UJ 0.27 U 1.6 0.65 0.28 USELENIUM 0.186 J
0.085 J 0.12 J 0.27 U 0.34 0.31 0.28 USILVER 0.62 U

NA NA NA NA NA NASODIUM 2,840
0.31 U 0.3 U 0.27 U 0.28 U 0.27 U 0.28 UTHALLIUM 0.62 U
43 J 50 J 32 J 33 J 120 J 25 JVANADIUM 51.3
59 J 76 J 61 J 34 J 57 J 32 JZINC 112 J

Volatile Organic Compounds (mg/kg)
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,1,1-TRICHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,1,2,2-TETRACHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,1,2-TRICHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,1-DICHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,1-DICHLOROETHENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,2-DICHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 U1,2-DICHLOROPROPANE NA
0.012 UJ 0.011 UJ 0.011 UJ 0.01 U 0.0097 UJ 0.01 UJ2-BUTANONE NA
0.012 UJ 0.011 UJ 0.011 UJ 0.01 U 0.0097 UJ 0.01 UJ2-HEXANONE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A226-1

2.00 - 4.00

A226-1

11/06/2006

0.00 - 2.00

A226-2

11/06/2006

2.00 - 4.00

A226-2

11/06/2006

0.00 - 2.00

A228-2

11/06/2006

2.00 - 4.00

A228-2

11/06/2006

Sample ID A226SS001 A226GP001 A226SS002 A226GP002 A228SS002 A228GP002

02/12/2009

0.00 - 0.50

SS206-01A

311SD053U71

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (mg/kg)
0.012 UJ 0.011 UJ 0.011 UJ 0.01 U 0.0097 U 0.01 UJ4-METHYL-2-PENTANONE NA
0.023 UJ 0.022 UJ 0.021 UJ 0.02 UJ 0.019 UJ 0.02 UJACETONE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UBENZENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UBROMODICHLOROMETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UBROMOFORM NA
0.012 U 0.011 U 0.011 U 0.01 U 0.0097 U 0.01 UBROMOMETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCARBON DISULFIDE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCARBON TETRACHLORIDE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCHLOROBENZENE NA
0.012 U 0.011 U 0.011 U 0.01 U 0.0097 U 0.01 UCHLOROETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCHLOROFORM NA
0.012 U 0.011 U 0.011 U 0.01 U 0.0097 U 0.01 UCHLOROMETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCIS-1,2-DICHLOROETHENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UCIS-1,3-DICHLOROPROPENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UDIBROMOCHLOROMETHANE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.00092 J 0.0051 UETHYLBENZENE NA
0.023 UJ 0.022 UJ 0.021 UJ 0.02 U 0.019 UJ 0.02 UJMETHYLENE CHLORIDE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 USTYRENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UTETRACHLOROETHENE NA
0.0058 U 0.0021 J 0.00074 J 0.0051 U 0.012 0.0051 UTOLUENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UTRANS-1,2-DICHLOROETHENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UTRANS-1,3-DICHLOROPROPENE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0048 U 0.0051 UTRICHLOROETHENE NA
0.012 U 0.011 U 0.011 U 0.01 U 0.0097 U 0.01 UVINYL CHLORIDE NA
0.0058 U 0.0054 U 0.0053 U 0.0051 U 0.0044 J 0.0051 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (mg/kg)
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U1,2,4-TRICHLOROBENZENE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U1,2-DICHLOROBENZENE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U1,3-DICHLOROBENZENE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U1,4-DICHLOROBENZENE 0.82 U

NA NA NA NA NA NA1-METHYLNAPHTHALENE 0.05 U
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Sample Date

0.00 - 2.00

A226-1
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Sample ID A226SS001 A226GP001 A226SS002 A226GP002 A228SS002 A228GP002
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0.00 - 0.50

SS206-01A

311SD053U71

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
NA NA NA NA NA NA1-METHYLPHENANTHRENE 0.05 U
NA NA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.82 U

0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2,2'-OXYBIS(2-CHLOROPROPANE) NA
NA NA NA NA NA NA2,3,5-TRIMETHYLNAPHTHALENE 0.05 U

0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2,4,5-TRICHLOROPHENOL 1.6 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2,4,6-TRICHLOROPHENOL 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2,4-DICHLOROPHENOL 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2,4-DIMETHYLPHENOL 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U2,4-DINITROPHENOL 1.6 U

NA NA NA NA NA NA2,4-DINITROTOLUENE 0.82 U
NA NA NA NA NA NA2,6-DIMETHYLNAPHTHALENE 0.05 U
NA NA NA 0.37 U NA 0.37 U2,6-DINITROTOLUENE 0.82 U

0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2-CHLORONAPHTHALENE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2-CHLOROPHENOL 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 U2-METHYLNAPHTHALENE 0.05 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U2-METHYLPHENOL 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U2-NITROANILINE 1.6 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U2-NITROPHENOL 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U3,3'-DICHLOROBENZIDINE 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U3-NITROANILINE 1.6 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U4,6-DINITRO-2-METHYLPHENOL 1.6 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U4-BROMOPHENYL-PHENYLETHER 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U4-CHLORO-3-METHYLPHENOL 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U4-CHLOROANILINE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U4-CHLOROPHENYL-PHENYLETHER 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 U4-METHYLPHENOL 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U4-NITROANILINE 1.6 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 U4-NITROPHENOL 1.6 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UACENAPHTHENE 0.05 U

NA NA NA NA NA NAACENAPHTHYLENE 0.05 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UANTHRACENE 0.05 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UBENZO(A)ANTHRACENE 0.12
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TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UBENZO(A)PYRENE 0.13
0.082 UJ 0.77 U 0.72 U 0.074 UJ 3.5 U 0.073 UJBENZO(B)FLUORANTHENE 0.14

NA NA NA NA NA NABENZO(E)PYRENE 0.087
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UBENZO(G,H,I)PERYLENE 0.086
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UBENZO(K)FLUORANTHENE 0.047 J

NA NA NA NA NA NABIPHENYL 0.05 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UBIS(2-CHLOROETHOXY)METHANE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UBIS(2-CHLOROETHYL)ETHER 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UBIS(2-ETHYLHEXYL)PHTHALATE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UBUTYLBENZYLPHTHALATE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UCARBAZOLE 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UCHRYSENE 0.13
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UDI-N-BUTYLPHTHALATE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UDI-N-OCTYLPHTHALATE 0.82 U

0.082 UJ 0.77 U 0.72 UJ 0.074 UJ 3.5 U 0.073 UJDIBENZ(A,H)ANTHRACENE 0.03 J
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UDIBENZOFURAN 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UDIETHYLPHTHALATE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UDIMETHYLPHTHALATE 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UFLUORANTHENE 0.17
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UFLUORENE 0.05 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UHEXACHLOROBENZENE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UHEXACHLOROBUTADIENE 0.82 U
0.82 UJ 7.7 U 7.2 U 0.74 UJ 35 U 0.73 UJHEXACHLOROCYCLOPENTADIENE 0.82 UJ
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UHEXACHLOROETHANE 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UINDENO(1,2,3-CD)PYRENE 0.069
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UISOPHORONE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UN-NITROSO-DI-N-PROPYLAMINE 0.82 U
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UN-NITROSODIPHENYLAMINE (1) 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UNAPHTHALENE 0.05 U

NA NA NA NA NA NANITROBENZENE 0.82 U
0.82 U 7.7 U 7.2 U 0.74 U 35 U 0.73 UPENTACHLOROPHENOL 1.6 U

NA NA NA NA NA NAPERYLENE 0.05 U
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TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UPHENANTHRENE 0.076
0.41 U 3.9 U 3.6 U 0.37 U 18 U 0.37 UPHENOL 0.82 U
0.082 U 0.77 U 0.72 U 0.074 U 3.5 U 0.073 UPYRENE 0.25

0 U 0 U 0 U 0 U 0 U 0 UTOTAL HMW PAHS 1.259
0 U 0 U 0 U 0 U 0 U 0 UTOTAL LMW PAHS 0.076

PCBs/Pesticides (mg/kg)
NA NA NA NA NA NA4,4'-DDD 0.005 U
NA NA NA NA NA NA4,4'-DDE 0.005 U
NA NA NA NA NA NA4,4'-DDT 0.005 U
NA NA NA NA NA NAALDRIN 0.0025 UJ
NA NA NA NA NA NAALPHA-BHC 0.0025 U
NA NA NA NA NA NAALPHA-CHLORDANE 0.0025 U
NA NA NA NA NA NABETA-BHC 0.0025 U
NA NA NA NA NA NADELTA-BHC 0.0025 U
NA NA NA NA NA NADIELDRIN 0.005 U
NA NA NA NA NA NAENDOSULFAN I 0.0025 U
NA NA NA NA NA NAENDOSULFAN II 0.005 U
NA NA NA NA NA NAENDOSULFAN SULFATE 0.005 U
NA NA NA NA NA NAENDRIN 0.005 UJ
NA NA NA NA NA NAENDRIN ALDEHYDE 0.005 U
NA NA NA NA NA NAENDRIN KETONE 0.005 U
NA NA NA NA NA NAGAMMA-BHC (LINDANE) 0.0025 U
NA NA NA NA NA NAGAMMA-CHLORDANE 0.0025 U
NA NA NA NA NA NAHEPTACHLOR 0.0025 U
NA NA NA NA NA NAHEPTACHLOR EPOXIDE 0.0025 U
NA NA NA NA NA NAMETHOXYCHLOR 0.025 U

0.00011 U 0.00011 U 0.000094 U 0.000096 U 0.000098 U 0.00011 UPCB-101 0.000091 U
0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00015 U 0.00015 UPCB-105 0.000053 U

NA NA NA NA NA NAPCB-110 0.00022 UJ
NA NA NA NA NA NAPCB-114 0.000035 UJ

0.00015 U 0.00016 U 0.00014 U 0.00014 U 0.00015 U 0.00015 UPCB-118 0.000045 UJ
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TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0004 U 0.00042 U 0.00037 U 0.00038 U 0.00039 U 0.0004 UPCB-126 0.000039 UJ
0.00016 U 0.00017 U 0.00046 J 0.00026 J 0.00016 U 0.00016 UPCB-128 0.00004 U

NA NA NA NA NA NAPCB-132 0.00011 UJ
0.00011 U 0.00012 U 0.0015 0.00082 0.00028 J 0.00024 JPCB-138 0.00015 UJ

NA NA NA NA NA NAPCB-141 0.000033 U
NA NA NA NA NA NAPCB-149 0.000038 U
NA NA NA NA NA NAPCB-151 0.00008 U

0.00021 U 0.00022 U 0.00067 J 0.0004 J 0.0002 U 0.00021 UPCB-153 0.00018 UJ
0.000087 U 0.000092 U 0.00008 U 0.000082 U 0.000084 U 0.000087 UPCB-156 0.000045 U

NA NA NA NA NA NAPCB-158 0.000039 U
NA NA NA NA NA NAPCB-167 0.000076 U

0.00018 U 0.0002 U 0.0011 0.00065 0.00018 U 0.00018 UPCB-170 0.000036 U
NA NA NA NA NA NAPCB-174 0.000055 UJ
NA NA NA NA NA NAPCB-177 0.000096 U
NA NA NA NA NA NAPCB-18 0.000099 U

0.000086 U 0.000091 U 0.0015 J 0.00091 0.00039 J 0.00048 JPCB-180 0.00011 UJ
0.000088 U 0.000093 U 0.0004 J 0.00023 J 0.000085 U 0.000088 UPCB-183 0.00005 U
0.00031 U 0.00033 U 0.00086 0.00047 J 0.0003 U 0.00031 UPCB-187 0.00011 UJ

NA NA NA NA NA NAPCB-194 0.00013 U
0.00021 U 0.00022 U 0.00019 U 0.0002 U 0.0002 U 0.00021 UPCB-195 0.00018 U

NA NA NA NA NA NAPCB-201 0.000051 U
NA NA NA NA NA NAPCB-203 0.000028 UJ

0.00019 J 0.00012 U 0.00016 J 0.0001 U 0.00011 U 0.00011 UPCB-206 0.00022 J
0.0002 J 0.00015 U 0.00013 U 0.00013 U 0.00014 U 0.00014 UPCB-209 0.0007

0.000094 U 0.000099 U 0.000087 U 0.000088 U 0.000091 U 0.000094 UPCB-28 0.00016 U
NA NA NA NA NA NAPCB-31 0.00017 UJ
NA NA NA NA NA NAPCB-33 0.00018 U

0.00011 U 0.00012 U 0.00011 U 0.00011 U 0.00011 U 0.00012 UPCB-44 0.000047 U
0.00032 U 0.00034 U 0.0003 U 0.0003 U 0.00031 U 0.00032 UPCB-49 0.000042 UJ
0.000099 U 0.00011 U 0.000092 U 0.000094 U 0.000096 U 0.000099 UPCB-52 0.000062 U

NA NA NA NA NA NAPCB-56 0.000037 U
NA NA NA NA NA NAPCB-60 0.0004 J
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TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.000079 U 0.000084 U 0.000095 U 0.000075 U 0.000077 U 0.000079 UPCB-66 0.000048 U

NA NA NA NA NA NAPCB-70 0.00019 U
NA NA NA NA NA NAPCB-74 0.000044 U
NA NA NA NA NA NAPCB-77 0.000065 UJ

0.00022 U 0.00023 U 0.0002 U 0.00021 U 0.00021 U 0.00022 UPCB-8 0.00012 U
NA NA NA NA NA NAPCB-87 0.00023 U
NA NA NA NA NA NAPCB-95 0.000087 UJ
NA NA NA NA NA NAPCB-97 0.00021 U
NA NA NA NA NA NAPCB-99 0.000044 U
NA NA NA NA NA NATOTAL BHC 0 U
NA NA NA NA NA NATOTAL CHLORDANES 0 U
NA NA NA NA NA NATOTAL DDTS 0 U
NA NA NA NA NA NATOTAL ENDRINS 0 U

0.00039 NA 0.0063 0.0035 0.00067 0.00072TOTAL PCBS 0.00092
NA NA NA NA NA NATOXAPHENE 0.062 U

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

3.3 HY 25 HY 24 HY 0.4 J 91 HY 0.57 JDIESEL RANGE ORGANICS 12 UJ
16 H 190 H 270 H 2.3 J 1,600 H 2 JMOTOR OIL RANGE ORGANICS 27 JM

Gasoline Range (purgeables)
0.22 UJ 0.21 UJ 0.25 UJ 0.21 UJ 0.29 UJ 0.19 UJGASOLINE RANGE ORGANICS NA

Explosives (mg/kg)
0.2 U 0.21 U 0.18 U 0.19 U 0.19 U 0.2 U1,3,5-TRINITROBENZENE NA

0.097 U 0.11 U 0.09 U 0.092 U 0.095 U 0.097 U1,3-DINITROBENZENE NA
0.17 U 0.18 U 0.16 U 0.16 U 0.17 U 0.17 U2,4,6-TRINITROTOLUENE NA
0.24 U 0.26 U 0.22 U 0.23 U 0.24 U 0.24 U2,4-DINITROTOLUENE NA
0.41 U 0.44 U 0.38 U NA 0.4 U NA2,6-DINITROTOLUENE NA
0.097 U 0.11 U 0.09 U 0.092 U 0.095 U 0.097 U2-AMINO-4,6-DINITROTOLUENE NA
0.4 U 0.42 U 0.37 U 0.38 U 0.39 U 0.4 U2-NITROTOLUENE NA
0.3 U 0.32 U 0.27 U 0.28 U 0.29 U 0.3 U3-NITROTOLUENE NA
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Sample Depth

11/06/2006

Sample Location ID

Sample Date

0.00 - 2.00

A226-1

2.00 - 4.00

A226-1

11/06/2006

0.00 - 2.00

A226-2

11/06/2006

2.00 - 4.00

A226-2

11/06/2006

0.00 - 2.00

A228-2

11/06/2006

2.00 - 4.00

A228-2

11/06/2006

Sample ID A226SS001 A226GP001 A226SS002 A226GP002 A228SS002 A228GP002

02/12/2009

0.00 - 0.50

SS206-01A

311SD053U71

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (mg/kg)
0.2 U 0.21 U 0.18 U 0.19 U 0.19 U 0.2 U4-AMINO-2,6-DINITROTOLUENE NA
0.39 U 0.41 U 0.36 U 0.37 U 0.38 U 0.39 U4-NITROTOLUENE NA
0.16 U 0.17 U 0.15 U 0.15 U 0.16 U 0.16 UHMX NA
0.17 U 0.18 U 0.16 U 0.16 U 0.17 U 0.17 UNITROBENZENE NA
0.24 U 0.26 U 0.22 U 0.23 U 0.23 U 0.24 UNITROGLYCERINE NA
0.024 U 0.024 U 0.024 U 0.024 U 0.024 U 0.024 UPERCHLORATE NA
0.26 U 0.28 U 0.24 U 0.25 U 0.25 U 0.26 UPETN NA
0.025 U 0.027 U 0.023 U 0.024 U 0.024 U 0.025 UPICRIC ACID NA
0.3 U 0.32 U 0.27 U 0.28 U 0.29 U 0.3 URDX NA
0.27 U 0.29 U 0.25 U 0.26 U 0.27 U 0.27 UTETRYL NA

Organotins (mg/kg)
NA NA NA NA NA NABUTYLTIN 0.00025 U
NA NA NA NA NA NADIBUTYLTIN 0.00029 U
NA NA NA NA NA NATETRABUTYLTIN 0.00056 U
NA NA NA NA NA NATOTAL ORGANOTINS 0 U
NA NA NA NA NA NATRIBUTYLTIN 0.00036 U

Percent Moisture (%MST)
14.9 15.1 5.8 7.8 7 10.1PERCENT MOISTURE 17.4
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Sample Depth

02/12/2009

Sample Location ID

Sample Date

0.50 - 2.00

SS206-01A

10.00 - 10.50

USTA226M02

11/20/1997

15.00 - 15.50

USTA226M02

04/15/1997

11.50 - 12.00

USTA914M04

11/20/1997

Sample ID 311SD053U72 019A226S01 019A226S02 0190914S04

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (mg/kg)
14,100 J NA NA NAALUMINUM
0.237 J NA NA NAANTIMONY

12.5 NA NA NAARSENIC
50.9 NA NA NABARIUM

0.394 J NA NA NABERYLLIUM
0.397 J NA NA NACADMIUM

51.2 NA NA NACHROMIUM
12.5 NA NA NACOBALT
42.5 NA NA NACOPPER

30,800 NA NA NAIRON
23.2 NA NA NALEAD
397 NA NA NAMANGANESE

0.0865 J NA NA NAMERCURY
0.44 J NA NA NAMOLYBDENUM

51 NA NA NANICKEL
0.223 J NA NA NASELENIUM
0.145 J NA NA NASILVER
3,830 NA NA NASODIUM

0.689 U NA NA NATHALLIUM
52.4 NA NA NAVANADIUM
128 J NA NA NAZINC

Volatile Organic Compounds (mg/kg)
NA 0.00062 U 0.0007 U 0.0007 UBENZENE
NA 0.00062 U 0.0007 U 0.0007 UETHYLBENZENE
NA 0.00062 U 0.0007 U 0.007 UMETHYL TERTIARY BUTYLETHER
NA 0.0005 J 0.001 0.0016TOLUENE
NA 0.0012 U 0.001 J 0.002XYLENE (TOTAL)

Semivolatile Organic Compounds (mg/kg)
0.91 U NA NA NA1,2,4-TRICHLOROBENZENE
0.91 U NA NA NA1,2-DICHLOROBENZENE
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Sample Depth

02/12/2009

Sample Location ID

Sample Date

0.50 - 2.00

SS206-01A

10.00 - 10.50

USTA226M02

11/20/1997

15.00 - 15.50

USTA226M02

04/15/1997

11.50 - 12.00

USTA914M04

11/20/1997

Sample ID 311SD053U72 019A226S01 019A226S02 0190914S04

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.91 U NA NA NA1,3-DICHLOROBENZENE
0.91 U NA NA NA1,4-DICHLOROBENZENE
0.055 U NA NA NA1-METHYLNAPHTHALENE
0.055 U NA NA NA1-METHYLPHENANTHRENE
0.91 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE)
0.055 U NA NA NA2,3,5-TRIMETHYLNAPHTHALENE
1.8 U NA NA NA2,4,5-TRICHLOROPHENOL
0.91 U NA NA NA2,4,6-TRICHLOROPHENOL
0.91 U NA NA NA2,4-DICHLOROPHENOL
0.91 U NA NA NA2,4-DIMETHYLPHENOL
1.8 U NA NA NA2,4-DINITROPHENOL
0.91 U NA NA NA2,4-DINITROTOLUENE
0.055 U NA NA NA2,6-DIMETHYLNAPHTHALENE
0.91 U NA NA NA2,6-DINITROTOLUENE
0.91 U NA NA NA2-CHLORONAPHTHALENE
0.91 U NA NA NA2-CHLOROPHENOL
0.055 U NA NA NA2-METHYLNAPHTHALENE
0.91 U NA NA NA2-METHYLPHENOL
1.8 U NA NA NA2-NITROANILINE
0.91 U NA NA NA2-NITROPHENOL
0.91 U NA NA NA3,3'-DICHLOROBENZIDINE
1.8 U NA NA NA3-NITROANILINE
1.8 U NA NA NA4,6-DINITRO-2-METHYLPHENOL
0.91 U NA NA NA4-BROMOPHENYL-PHENYLETHER
0.91 U NA NA NA4-CHLORO-3-METHYLPHENOL
0.91 U NA NA NA4-CHLOROANILINE
0.91 U NA NA NA4-CHLOROPHENYL-PHENYLETHER
0.91 U NA NA NA4-METHYLPHENOL
1.8 U NA NA NA4-NITROANILINE
1.8 U NA NA NA4-NITROPHENOL

0.055 U NA NA NAACENAPHTHENE
0.062 NA NA NAACENAPHTHYLENE

 
Page 10 of 14



Sample Depth

02/12/2009

Sample Location ID

Sample Date

0.50 - 2.00

SS206-01A

10.00 - 10.50

USTA226M02

11/20/1997

15.00 - 15.50

USTA226M02

04/15/1997

11.50 - 12.00

USTA914M04

11/20/1997

Sample ID 311SD053U72 019A226S01 019A226S02 0190914S04

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
0.047 J NA NA NAANTHRACENE

0.13 NA NA NABENZO(A)ANTHRACENE
0.22 NA NA NABENZO(A)PYRENE
0.31 NA NA NABENZO(B)FLUORANTHENE
0.17 NA NA NABENZO(E)PYRENE
0.17 NA NA NABENZO(G,H,I)PERYLENE
0.098 NA NA NABENZO(K)FLUORANTHENE

0.055 U NA NA NABIPHENYL
0.91 U NA NA NABIS(2-CHLOROETHOXY)METHANE
0.91 U NA NA NABIS(2-CHLOROETHYL)ETHER
0.91 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE
0.91 U NA NA NABUTYLBENZYLPHTHALATE
0.91 U NA NA NACARBAZOLE
0.28 NA NA NACHRYSENE

0.91 U NA NA NADI-N-BUTYLPHTHALATE
0.91 UJ NA NA NADI-N-OCTYLPHTHALATE
0.04 J NA NA NADIBENZ(A,H)ANTHRACENE
0.91 U NA NA NADIBENZOFURAN
0.91 U NA NA NADIETHYLPHTHALATE
0.91 U NA NA NADIMETHYLPHTHALATE
0.73 NA NA NAFLUORANTHENE

0.055 U NA NA NAFLUORENE
0.91 U NA NA NAHEXACHLOROBENZENE
0.91 U NA NA NAHEXACHLOROBUTADIENE
0.91 UJ NA NA NAHEXACHLOROCYCLOPENTADIENE
0.91 U NA NA NAHEXACHLOROETHANE
0.14 NA NA NAINDENO(1,2,3-CD)PYRENE

0.91 U NA NA NAISOPHORONE
0.91 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE
0.91 U NA NA NAN-NITROSODIPHENYLAMINE (1)
0.055 U NA NA NANAPHTHALENE
0.91 U NA NA NANITROBENZENE
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Sample Depth

02/12/2009

Sample Location ID

Sample Date

0.50 - 2.00

SS206-01A

10.00 - 10.50

USTA226M02

11/20/1997

15.00 - 15.50

USTA226M02

04/15/1997

11.50 - 12.00

USTA914M04

11/20/1997

Sample ID 311SD053U72 019A226S01 019A226S02 0190914S04

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (mg/kg)
1.8 U NA NA NAPENTACHLOROPHENOL
0.059 NA NA NAPERYLENE
0.41 NA NA NAPHENANTHRENE

0.91 U NA NA NAPHENOL
0.76 NA NA NAPYRENE
3.107 NA NA NATOTAL HMW PAHS
0.519 NA NA NATOTAL LMW PAHS

PCBs/Pesticides (mg/kg)
0.0055 U NA NA NA4,4'-DDD
0.0055 U NA NA NA4,4'-DDE
0.0055 U NA NA NA4,4'-DDT
0.0028 U NA NA NAALDRIN
0.0028 U NA NA NAALPHA-BHC
0.0028 U NA NA NAALPHA-CHLORDANE
0.069 U NA NA NAAROCLOR-1016
0.069 U NA NA NAAROCLOR-1221
0.069 U NA NA NAAROCLOR-1232
0.069 U NA NA NAAROCLOR-1242
0.069 U NA NA NAAROCLOR-1248
0.069 U NA NA NAAROCLOR-1254
0.069 U NA NA NAAROCLOR-1260
0.0028 U NA NA NABETA-BHC
0.0028 U NA NA NADELTA-BHC
0.0055 U NA NA NADIELDRIN
0.0028 U NA NA NAENDOSULFAN I
0.0055 U NA NA NAENDOSULFAN II
0.0055 U NA NA NAENDOSULFAN SULFATE
0.0055 U NA NA NAENDRIN
0.0055 U NA NA NAENDRIN ALDEHYDE
0.0055 U NA NA NAENDRIN KETONE
0.0028 U NA NA NAGAMMA-BHC (LINDANE)
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Sample Depth

02/12/2009

Sample Location ID

Sample Date

0.50 - 2.00

SS206-01A

10.00 - 10.50

USTA226M02

11/20/1997

15.00 - 15.50

USTA226M02

04/15/1997

11.50 - 12.00

USTA914M04

11/20/1997

Sample ID 311SD053U72 019A226S01 019A226S02 0190914S04

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

PCBs/Pesticides (mg/kg)
0.0028 U NA NA NAGAMMA-CHLORDANE
0.0028 U NA NA NAHEPTACHLOR
0.0028 U NA NA NAHEPTACHLOR EPOXIDE
0.028 U NA NA NAMETHOXYCHLOR

0 U NA NA NATOTAL BHC
0 U NA NA NATOTAL CHLORDANES
0 U NA NA NATOTAL DDTS
0 U NA NA NATOTAL ENDRINS

0.069 U NA NA NATOXAPHENE

Total Petroleum Hydrocarbons (mg/kg)
Diesel/Motor Oil Range (extractables)

34 JH 12 U 14 U 14 UDIESEL RANGE ORGANICS
72 JM 12 U 14 U 28 ZMOTOR OIL RANGE ORGANICS

Organotins (mg/kg)
0.00027 U NA NA NABUTYLTIN
0.00031 U NA NA NADIBUTYLTIN
0.00061 U NA NA NATETRABUTYLTIN

0 U NA NA NATOTAL ORGANOTINS
0.00039 U NA NA NATRIBUTYLTIN

Percent Moisture (%MST)
23.8 18.8 28.4 28.2PERCENT MOISTURE
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RDX

PAH

Percent moisture
Benzene hexachloride
Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene
Dichlorodiphenyltrichloroethane
Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.

HMW
HMX
ID
J
LMW
M

High-molecular-weight
High melting explosive
Identification
Estimated value
Low-molecular-weight
Chromatographic pattern resembles motor oil

mg/kg
NA

PCB

Milligram per kilogram
Not applicable
Polycyclic aromatic hydrocarbon
Polychlorinated biphenyl

TPH
Cyclotrimethylene trinitramine
Total petroleum hydrocarbons

U Not detected
Y Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

Notes:

Z Chromatographic pattern does not resemble TPH fuel pattern (individual peaks)

H

%MST
BHC
DDD
DDE
DDT

TABLE G-7: COMPLETE ANALYTICAL RESULTS FOR NONAQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California
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Removed samples are indicated with grey shading.



09/29/1997

Sample Location ID

Sample Date

A215GB001 A215GB002

05/22/1998

A215GB003

05/22/1998

A215GB003

05/26/1998

A215GB004

05/26/1998

A215GB004

05/22/1998

Sample ID 136A215GP006 136A215GP010 136A215GP012 136A215GP016 136A215GP014 136A215GP014A

10/07/1998

A215GB005

136A215GP018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 2 U 2 U 2 U NA1,1,1-TRICHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1,2,2-TETRACHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1,2-TRICHLOROETHANE 2 U
2 U2 2 U 2 U 2 U NA1,1-DICHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1-DICHLOROETHENE 2 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NA1,2-DICHLOROETHANE 0.5 U
4NA 2 1 J 2 U NA1,2-DICHLOROETHENE (TOTAL) 13

2 U2 U 2 U 2 U 2 U NA1,2-DICHLOROPROPANE 2 U
4 UJ2 U 6 UJ 6 UJ 2 UJ NA2-BUTANONE 41
2 UJ2 U 2 UJ 2 UJ 2 UJ NA2-HEXANONE 2 UJ
2 UJ2 U 2 UJ 2 UJ 2 UJ NA4-METHYL-2-PENTANONE 2 U
11 UJ2 UJ 30 UJ 25 UJ 2 UJ NAACETONE 13 UJ
0.5 U0.5 U 0.5 U 0.5 U 0.5 U NABENZENE 0.5 U
2 U2 U 2 U 2 U 2 U NABROMODICHLOROMETHANE 2 U
2 U2 U 2 U 2 U 2 U NABROMOFORM 2 U
2 U2 U 2 U 2 U 2 U NABROMOMETHANE 2 U
1 J2 U 0.5 J 0.5 J 2 UJ NACARBON DISULFIDE 2 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NACARBON TETRACHLORIDE 0.5 UJ
2 U2 U 2 U 2 U 2 U NACHLOROBENZENE 2 U
2 U2 U 2 U 2 U 2 U NACHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NACHLOROFORM 2 U
2 U2 U 2 U 2 U 2 U NACHLOROMETHANE 2 UJ
NA160 NA NA NA NACIS-1,2-DICHLOROETHENE NA

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NACIS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 2 U 2 U 2 U NADIBROMOCHLOROMETHANE 2 U
2 U2 U 2 U 2 U 2 U NAETHYLBENZENE 2 U
2 U2 U 2 UJ 2 U 2 UJ NAMETHYLENE CHLORIDE 2 U
2 U2 U 2 U 2 U 2 U NASTYRENE 2 U
2 U2 U 2 U 2 U 2 U NATETRACHLOROETHENE 2 U

0.3 J2 U 2 U 0.3 J 2 U NATOLUENE 2 UJ
NA8 NA NA NA NATRANS-1,2-DICHLOROETHENE NA

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
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09/29/1997

Sample Location ID

Sample Date

A215GB001 A215GB002

05/22/1998

A215GB003

05/22/1998

A215GB003

05/26/1998

A215GB004

05/26/1998

A215GB004

05/22/1998

Sample ID 136A215GP006 136A215GP010 136A215GP012 136A215GP016 136A215GP014 136A215GP014A

10/07/1998

A215GB005

136A215GP018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U120 2 U 2 U 2 U NATRICHLOROETHENE 2 U
0.5 U1 0.5 U 0.5 U 0.5 U NAVINYL CHLORIDE 1
2 U2 U 2 U 2 U 2 U NAXYLENE (TOTAL) 0.5 J

Semivolatile Organic Compounds (µg/L)

NA10 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
NA5 U NA NA NA NA1,2-DICHLOROBENZENE NA
NA5 U NA NA NA NA1,3-DICHLOROBENZENE NA
NA5 U NA NA NA NA1,4-DICHLOROBENZENE NA
NA10 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA25 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
NA10 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
NA10 U NA NA NA NA2,4-DICHLOROPHENOL NA
NA10 U NA NA NA NA2,4-DIMETHYLPHENOL NA
NA25 UJ NA NA NA NA2,4-DINITROPHENOL NA
NA10 U NA NA NA NA2,4-DINITROTOLUENE NA
NA10 U NA NA NA NA2,6-DINITROTOLUENE NA
NA10 U NA NA NA NA2-CHLORONAPHTHALENE NA
NA10 U NA NA NA NA2-CHLOROPHENOL NA
NA10 U NA NA NA NA2-METHYLNAPHTHALENE NA
NA10 U NA NA NA NA2-METHYLPHENOL NA
NA25 U NA NA NA NA2-NITROANILINE NA
NA10 U NA NA NA NA2-NITROPHENOL NA
NA10 U NA NA NA NA3,3'-DICHLOROBENZIDINE NA
NA25 U NA NA NA NA3-NITROANILINE NA
NA25 UJ NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA10 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA10 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA10 U NA NA NA NA4-CHLOROANILINE NA
NA10 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA10 U NA NA NA NA4-METHYLPHENOL NA
NA25 U NA NA NA NA4-NITROANILINE NA
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09/29/1997

Sample Location ID

Sample Date

A215GB001 A215GB002

05/22/1998

A215GB003

05/22/1998

A215GB003

05/26/1998

A215GB004

05/26/1998

A215GB004

05/22/1998

Sample ID 136A215GP006 136A215GP010 136A215GP012 136A215GP016 136A215GP014 136A215GP014A

10/07/1998

A215GB005

136A215GP018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA25 UJ NA NA NA NA4-NITROPHENOL NA
NA10 U NA NA NA NAACENAPHTHENE NA
NA10 U NA NA NA NAACENAPHTHYLENE NA
NA10 U NA NA NA NAANTHRACENE NA
NA10 U NA NA NA NABENZO(A)ANTHRACENE NA
NA10 U NA NA NA NABENZO(A)PYRENE NA
NA10 U NA NA NA NABENZO(B)FLUORANTHENE NA
NA10 UJ NA NA NA NABENZO(G,H,I)PERYLENE NA
NA10 U NA NA NA NABENZO(K)FLUORANTHENE NA
NA10 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA10 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA10 UJ NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA10 UJ NA NA NA NABUTYLBENZYLPHTHALATE NA
NA10 U NA NA NA NACARBAZOLE NA
NA10 U NA NA NA NACHRYSENE NA
NA10 UJ NA NA NA NADI-N-BUTYLPHTHALATE NA
NA10 U NA NA NA NADI-N-OCTYLPHTHALATE NA
NA10 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
NA10 U NA NA NA NADIBENZOFURAN NA
NA10 UJ NA NA NA NADIETHYLPHTHALATE NA
NA10 U NA NA NA NADIMETHYLPHTHALATE NA
NA10 U NA NA NA NAFLUORANTHENE NA
NA10 U NA NA NA NAFLUORENE NA
NA10 U NA NA NA NAHEXACHLOROBENZENE NA
NA10 U NA NA NA NAHEXACHLOROBUTADIENE NA
NA10 UJ NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA10 U NA NA NA NAHEXACHLOROETHANE NA
NA10 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA10 U NA NA NA NAISOPHORONE NA
NA10 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA10 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA10 U NA NA NA NANAPHTHALENE NA
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09/29/1997

Sample Location ID

Sample Date

A215GB001 A215GB002

05/22/1998

A215GB003

05/22/1998

A215GB003

05/26/1998

A215GB004

05/26/1998

A215GB004

05/22/1998

Sample ID 136A215GP006 136A215GP010 136A215GP012 136A215GP016 136A215GP014 136A215GP014A

10/07/1998

A215GB005

136A215GP018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U NA NA NA NANITROBENZENE NA
NA25 U NA NA NA NAPENTACHLOROPHENOL NA
NA10 U NA NA NA NAPHENANTHRENE NA
NA10 U NA NA NA NAPHENOL NA
NA10 UJ NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NA0.1 U NA NA NA 0.21 YDIESEL RANGE ORGANICS NA
NA0.1 U NA NA NA 0.05 YJMOTOR OIL RANGE ORGANICS NA
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10/07/1998

Sample Location ID

Sample Date

A215GB006 A215GB007

02/05/1999

A215GB013

02/05/1999

A215GB014

08/11/2003

A215GB016

04/13/1999

A215W01

10/07/1998

Sample ID 136A215GP019 136A215GP020 136A215GP022 136A215GP023 A215GP028 136A215WB009

06/24/1999

A215W01

253A215WB001

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U10 U 10 U 10 U 0.12 U 2 U1,1,1-TRICHLOROETHANE 1 U
2 U10 U 10 U 10 U 0.14 U 2 U1,1,2,2-TETRACHLOROETHANE 1 U
2 U10 U 10 U 10 U 0.1 U 2 U1,1,2-TRICHLOROETHANE 1 U
2 U10 U 10 U 10 U 0.091 UJ 2 U1,1-DICHLOROETHANE 1 U
2 U10 U 10 U 10 U 0.12 U 2 U1,1-DICHLOROETHENE 1 U
NANA NA NA 0.33 U NA1,2,3-TRICHLOROBENZENE NA
NANA NA NA 0.22 U NA1,2,4-TRICHLOROBENZENE 1 U
NANA NA NA 1 U NA1,2-DIBROMO-3-CHLOROPROPANE 1 U
NANA NA NA 0.073 U NA1,2-DIBROMOETHANE 1 U
NANA NA NA 0.088 U NA1,2-DICHLOROBENZENE 1 U

0.5 U3 U 3 U 3 U 0.12 U 0.5 U1,2-DICHLOROETHANE 1 U
2 U10 U 10 U 10 U NA 0.7 J1,2-DICHLOROETHENE (TOTAL) NA
2 U10 U 10 U 10 U 0.13 U 2 U1,2-DICHLOROPROPANE 1 U
NANA NA NA 0.11 U NA1,3-DICHLOROBENZENE 1 U
NANA NA NA 0.098 U NA1,4-DICHLOROBENZENE 1 U
3885 10 U 10 U NA 2 U2-BUTANONE 5 UJ

2 UJ10 UJ 10 U 10 U NA 2 U2-HEXANONE 5 U
2 U10 U 10 U 10 U NA 2 U4-METHYL-2-PENTANONE 5 U

19 UJ27 UJ 18 UJ 23 UJ 19 UJ 2 UJACETONE 13 UJ
0.5 U3 U 3 U 3 U 0.11 U 0.5 UBENZENE 1 U
NANA NA NA 0.13 U NABROMOCHLOROMETHANE 1 U
2 U10 U 10 U 10 U 0.085 U 2 UBROMODICHLOROMETHANE 1 U
2 U10 U 10 U 10 U 0.28 U 2 UBROMOFORM 1 U
2 U10 U 10 U 10 U 0.22 U 2 UBROMOMETHANE 1 U
24 J 10 U 10 U 0.16 U 2 UCARBON DISULFIDE 1 U

0.5 UJ3 UJ 3 U 3 U 0.13 U 0.5 UCARBON TETRACHLORIDE 1 U
2 U10 U 10 U 10 U 0.094 U 2 UCHLOROBENZENE 1 U
2 U10 U 10 U 10 U 0.23 U 2 UCHLOROETHANE 1 U
2 U10 U 10 U 10 U 0.096 UJ 2 UCHLOROFORM 1 U
2 UJ10 UJ 10 UJ 10 UJ 0.14 U 2 UCHLOROMETHANE 1 U
NANA NA NA 0.61 NACIS-1,2-DICHLOROETHENE 0.9 J

0.5 U3 U 3 U 3 U 0.085 U 0.5 UCIS-1,3-DICHLOROPROPENE 1 U
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10/07/1998

Sample Location ID

Sample Date

A215GB006 A215GB007

02/05/1999

A215GB013

02/05/1999

A215GB014

08/11/2003

A215GB016

04/13/1999

A215W01

10/07/1998

Sample ID 136A215GP019 136A215GP020 136A215GP022 136A215GP023 A215GP028 136A215WB009

06/24/1999

A215W01

253A215WB001

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U10 U 10 U 10 U 0.082 U 2 UDIBROMOCHLOROMETHANE 1 U
2 U10 U 10 U 10 U 0.13 U 2 UETHYLBENZENE 1 U
NANA NA NA 0.14 U NAFREON 113 NA
NANA NA NA 0.17 U NAFREON 12 NA
NANA NA NA 0.068 U NAISOPROPYLBENZENE NA
NANA NA NA 0.074 U NAMETHYL TERTIARY BUTYLETHER NA
2 U10 UJ 10 UJ 10 UJ 0.2 U 2 UMETHYLENE CHLORIDE 1 UJ
2 U10 U 10 U 10 U 0.095 U 2 USTYRENE 1 U
2 U10 U 10 U 10 U 0.11 U 2 UTETRACHLOROETHENE 1 U
2 U10 U 10 U 10 U 0.098 U 2 UTOLUENE 1 U
NANA NA NA 0.14 U NATRANS-1,2-DICHLOROETHENE 1 U

0.5 U3 U 3 U 3 U 0.087 U 0.5 UTRANS-1,3-DICHLOROPROPENE 1 U
2 U10 U 10 U 10 U 0.12 U 2 UTRICHLOROETHENE 1 U
NANA NA NA 0.14 U NATRICHLOROFLUOROMETHANE NA

0.5 U3 U 3 U 3 U 0.22 U 0.4 JVINYL CHLORIDE 1
0.4 J10 U 10 U 10 U 0.22 U 2 UXYLENE (TOTAL) 1 U

Explosives (µg/L)

NANA 10 U 10 U NA 10 U1,3,5-TRINITROBENZENE 1 UJ
NANA 10 U 10 U NA 10 U1,3-DINITROBENZENE 1 UJ
NANA 10 U 10 U NA 10 U2,4,6-TRINITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 U2,4-DINITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 U2,6-DINITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 U2-AMINO-4,6-DINITROTOLUENE 1 UJ
NANA NA NA NA NA2-NITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 U2/4-NITROTOLUENE NA
NANA 10 U 10 U NA 10 U3-NITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 U4-AMINO-2,6-DINITROTOLUENE 1 UJ
NANA NA NA NA NA4-NITROTOLUENE 1 UJ
NANA 10 U 10 U NA 10 UHMX 1 UJ
NANA 10 U 10 U NA 10 UNITROBENZENE 1 UJ
NANA NA NA NA NAPICRIC ACID 1 U
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10/07/1998

Sample Location ID

Sample Date

A215GB006 A215GB007

02/05/1999

A215GB013

02/05/1999

A215GB014

08/11/2003

A215GB016

04/13/1999

A215W01

10/07/1998

Sample ID 136A215GP019 136A215GP020 136A215GP022 136A215GP023 A215GP028 136A215WB009

06/24/1999

A215W01

253A215WB001

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NANA 10 U 10 U NA 10 URDX 1 UJ
NANA 10 U 10 U NA 10 UTETRYL 1 UJ

Anions (mg/L)

NANA NA NA NA NACHLORIDE 2,950
NANA NA NA NA NANITRATE (AS N) 0.05 UJ
NANA NA NA NA NAORTHO-PHOSPHATE (AS P) 0.27 J
NANA NA NA NA NASULFATE 5 U

Total Dissolved Solids (mg/L)

NANA NA NA NA 6,440TDS 5,710
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA 87.8 J NA NA NAALUMINUM NA
NANA 0.168 UJ NA NA NAANTIMONY NA
NANA 112 NA NA NAARSENIC NA
NANA 179 NA NA NABARIUM NA
NANA 0.3 U NA NA NABERYLLIUM NA
NANA 2 U NA NA NACADMIUM NA
NANA 112,000 NA NA NACALCIUM NA
NANA 4.2 J NA NA NACHROMIUM NA
NANA 2 U NA NA NACOBALT NA
NANA 8 U NA NA NACOPPER NA
NANA 42,800 NA NA NAIRON NA
NANA 0.126 NA NA NALEAD NA
NANA 201,000 NA NA NAMAGNESIUM NA
NANA 2,670 NA NA NAMANGANESE NA
NANA 0.1 U NA NA NAMERCURY NA
NANA 0.91 NA NA NAMOLYBDENUM NA
NANA 4.61 NA NA NANICKEL NA
NANA 40,100 NA NA NAPOTASSIUM NA
NANA 2.8 UJ NA NA NASELENIUM NA
NANA 9 U NA NA NASILVER NA
NANA 1,480,000 NA NA NASODIUM NA
NANA 0.015 U NA NA NATHALLIUM NA
NANA 4 U NA NA NAVANADIUM NA
NANA 3 J NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1,1,2-TETRACHLOROETHANE NA
0.5 U0.5 U 0.12 UJ NA NA 0.5 U1,1,1-TRICHLOROETHANE 10 U
0.5 U0.5 U 0.14 UJ NA NA 0.5 UJ1,1,2,2-TETRACHLOROETHANE 10 U
0.5 U0.5 U 0.1 UJ NA NA 0.5 U1,1,2-TRICHLOROETHANE 10 U
0.5 U0.5 U 0.091 UJ NA NA 0.5 U1,1-DICHLOROETHANE 10 U
0.5 U0.5 U 0.12 UJ NA NA 0.5 U1,1-DICHLOROETHENE 10 U
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1-DICHLOROPROPENE NA
2 U2 U 0.33 UJ NA NA NA1,2,3-TRICHLOROBENZENE NA

0.5 U0.5 U NA NA NA NA1,2,3-TRICHLOROPROPANE NA
2 U2 U 0.22 UJ NA NA NA1,2,4-TRICHLOROBENZENE NA
2 U2 U NA NA NA NA1,2,4-TRIMETHYLBENZENE NA
2 U2 U 1 UJ NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
2 U2 U 0.073 UJ NA NA NA1,2-DIBROMOETHANE NA

0.5 U0.5 U 0.088 UJ NA NA NA1,2-DICHLOROBENZENE NA
0.5 U0.5 U 0.12 UJ NA NA 0.5 U1,2-DICHLOROETHANE 3 U
NANA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 130

0.5 U0.5 U 0.13 UJ NA NA 0.5 U1,2-DICHLOROPROPANE 10 U
2 U2 U NA NA NA NA1,3,5-TRIMETHYLBENZENE NA

0.5 U0.5 U 0.11 UJ NA NA NA1,3-DICHLOROBENZENE NA
0.5 U0.5 U NA NA NA NA1,3-DICHLOROPROPANE NA
0.5 U0.5 U 0.098 UJ NA NA NA1,4-DICHLOROBENZENE NA
0.5 U0.5 U NA NA NA NA2,2-DICHLOROPROPANE NA
NANA NA NA NA 10 U2-BUTANONE 10 U
2 U2 U NA NA NA NA2-CHLOROTOLUENE NA

20 U20 U 4 UJ NA NA 10 U2-HEXANONE 10 U
2 U2 U NA NA NA NA4-CHLOROTOLUENE NA
2 U2 UJ NA NA NA NA4-ISOPROPYLTOLUENE NA
NANA NA NA NA 10 U4-METHYL-2-PENTANONE 10 U
NANA NA NA NA 10 UACETONE 10 U

0.5 U0.5 U 0.11 UJ NA NA 0.5 UBENZENE 3 U
0.5 U0.5 U NA NA NA NABROMOBENZENE NA
NANA 0.13 UJ NA NA NABROMOCHLOROMETHANE NA

0.5 U0.5 U 0.085 UJ NA NA 0.5 UBROMODICHLOROMETHANE 10 U
0.5 U0.5 U 0.28 UJ NA NA 1 UBROMOFORM 10 U
0.5 U0.5 U 0.22 UJ NA NA 1 UBROMOMETHANE 10 U
0.5 U0.5 U 0.16 UJ NA NA 0.3 JCARBON DISULFIDE 10 U
0.5 U0.5 U 0.13 UJ NA NA 0.5 UCARBON TETRACHLORIDE 3 U
0.5 U0.5 U 0.094 UJ NA NA 0.5 UCHLOROBENZENE 10 U
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.23 UJ NA NA 1 UCHLOROETHANE 10 U
0.5 U0.5 U 0.096 UJ NA NA 0.5 UCHLOROFORM 10 U
0.5 U0.5 U 0.14 UJ NA NA 1 UCHLOROMETHANE 10 U
1.20.5 U 0.37 J NA NA 0.4 JCIS-1,2-DICHLOROETHENE NA

0.5 U0.5 U 0.085 UJ NA NA 0.5 UCIS-1,3-DICHLOROPROPENE 3 U
0.5 U0.5 U 0.082 UJ NA NA 0.5 UDIBROMOCHLOROMETHANE 10 U
0.5 U0.5 U NA NA NA NADIBROMOMETHANE NA
0.5 U0.5 U 0.13 UJ NA NA 0.5 UETHYLBENZENE 10 U
NANA 0.14 UJ NA NA NAFREON 113 NA

0.5 U0.5 UJ 0.17 UJ NA NA NAFREON 12 NA
2 U2 U NA NA NA NAHEXACHLOROBUTADIENE NA
2 U2 U 0.068 UJ NA NA NAISOPROPYLBENZENE NA
NANA 0.074 UJ NA NA NAMETHYL TERTIARY BUTYLETHER NA
1 U1 U 0.2 UJ NA NA 10 UMETHYLENE CHLORIDE 10 U
2 U2 UJ NA NA NA NAN-BUTYLBENZENE NA
2 U2 U NA NA NA NAN-PROPYLBENZENE NA
2 U2 U NA NA NA NANAPHTHALENE NA
2 U2 U NA NA NA NASEC-BUTYLBENZENE NA

0.5 U0.5 U 0.095 UJ NA NA 0.5 USTYRENE 10 U
2 U2 U NA NA NA NATERT-BUTYLBENZENE NA

0.5 U0.5 U 0.11 UJ NA NA 0.5 UTETRACHLOROETHENE 10 U
0.5 U0.5 U 0.098 UJ NA NA 0.5 UTOLUENE 10 U
0.5 U0.5 U 0.14 UJ NA NA 0.1 JTRANS-1,2-DICHLOROETHENE NA
0.5 U0.5 U 0.087 UJ NA NA 0.5 UTRANS-1,3-DICHLOROPROPENE 3 U
0.5 U0.5 U 0.12 UJ NA NA 0.1 JTRICHLOROETHENE 12
0.5 U0.5 U 0.14 UJ NA NA NATRICHLOROFLUOROMETHANE NA
0.5 U0.5 U 0.3 NA NA 0.2 JVINYL CHLORIDE 5
0.5 U0.5 U 0.22 UJ NA NA 0.5 UXYLENE (TOTAL) 10 U

Semivolatile Organic Compounds (µg/L)

NANA 0.36 UJ NA NA NA1,2,4-TRICHLOROBENZENE NA
NANA 0.32 UJ NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.39 UJ NA NA NA2,4,5-TRICHLOROPHENOL NA
NANA 0.21 UJ NA NA NA2,4,6-TRICHLOROPHENOL NA
NANA 0.3 UJ NA NA NA2,4-DICHLOROPHENOL NA
NANA 0.27 UJ NA NA NA2,4-DIMETHYLPHENOL NA
NANA 2.3 UJ NA NA NA2,4-DINITROPHENOL NA
NANA 0.28 UJ NA NA NA2,4-DINITROTOLUENE NA
NANA 0.35 UJ NA NA NA2,6-DINITROTOLUENE NA
NANA 0.29 UJ NA NA NA2-CHLORONAPHTHALENE NA
NANA 0.32 UJ NA NA NA2-CHLOROPHENOL NA
NANA 0.24 UJ NA NA NA2-METHYLNAPHTHALENE NA
NANA 0.33 UJ NA NA NA2-METHYLPHENOL NA
NANA 0.34 UJ NA NA NA2-NITROANILINE NA
NANA 0.38 UJ NA NA NA2-NITROPHENOL NA
NANA 0.27 UJ NA NA NA3,3'-DICHLOROBENZIDINE NA
NANA 3.3 UJ NA NA NA3-NITROANILINE NA
NANA 2.2 UJ NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA 0.28 UJ NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA 0.49 UJ NA NA NA4-CHLORO-3-METHYLPHENOL NA
NANA 0.38 UJ NA NA NA4-CHLOROANILINE NA
NANA 0.28 UJ NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA 0.48 UJ NA NA NA4-METHYLPHENOL NA
NANA 4.1 UJ NA NA NA4-NITROANILINE NA
NANA 2 UJ NA NA NA4-NITROPHENOL NA
NANA 0.29 UJ NA NA NAACENAPHTHENE NA
NANA 0.24 UJ NA NA NAACENAPHTHYLENE NA
NANA 0.62 UJ NA NA NAANTHRACENE NA
NANA 0.6 UJ NA NA NABENZO(A)ANTHRACENE NA
NANA 0.66 UJ NA NA NABENZO(A)PYRENE NA
NANA 0.59 UJ NA NA NABENZO(B)FLUORANTHENE NA
NANA 0.82 UJ NA NA NABENZO(G,H,I)PERYLENE NA
NANA 0.83 UJ NA NA NABENZO(K)FLUORANTHENE NA
NANA 5.9 UJ NA NA NABENZOIC ACID NA
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.28 UJ NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NANA 0.34 UJ NA NA NABIS(2-CHLOROETHYL)ETHER NA
NANA 1.9 UJ NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA 0.47 UJ NA NA NABUTYLBENZYLPHTHALATE NA
NANA 0.24 UJ NA NA NACARBAZOLE NA
NANA 0.79 UJ NA NA NACHRYSENE NA
NANA 0.37 UJ NA NA NADI-N-BUTYLPHTHALATE NA
NANA 0.63 UJ NA NA NADI-N-OCTYLPHTHALATE NA
NANA 0.76 UJ NA NA NADIBENZ(A,H)ANTHRACENE NA
NANA 0.33 UJ NA NA NADIBENZOFURAN NA
NANA 0.29 UJ NA NA NADIETHYLPHTHALATE NA
NANA 0.26 UJ NA NA NADIMETHYLPHTHALATE NA
NANA 0.66 UJ NA NA NAFLUORANTHENE NA
NANA 0.33 UJ NA NA NAFLUORENE NA
NANA 0.63 UJ NA NA NAHEXACHLOROBENZENE NA
NANA 0.3 UJ NA NA NAHEXACHLOROBUTADIENE NA
NANA 1.3 UJ NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA 0.29 UJ NA NA NAHEXACHLOROETHANE NA
NANA 0.69 UJ NA NA NAINDENO(1,2,3-CD)PYRENE NA
NANA 0.25 UJ NA NA NAISOPHORONE NA
NANA 0.5 UJ NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA 0.48 UJ NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA 0.37 UJ NA NA NANAPHTHALENE NA
NANA 0.57 UJ NA NA NANITROBENZENE NA
NANA 2.5 UJ NA NA NAPENTACHLOROPHENOL NA
NANA 0.49 UJ NA NA NAPHENANTHRENE NA
NANA 0.33 UJ NA NA NAPHENOL NA
NANA 0.74 UJ NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA 0.15 YJ NA NA 0.046 UJDIESEL RANGE ORGANICS NA
NANA 0.17 MJ NA NA 0.065 UJMOTOR OIL RANGE ORGANICS NA
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Gasoline Range (purgeables)

NANA 0.021 UJ NA NA 0.019 UJGASOLINE RANGE ORGANICS NA

Explosives (µg/L)

1 U5 U 0.23 UJ NA NA NA1,3,5-TRINITROBENZENE 10 U
1 U0.3 J 0.9 UJ NA NA NA1,3-DINITROBENZENE 10 U
1 U5 U 0.15 UJ NA NA NA2,4,6-TRINITROTOLUENE 10 U
1 U5 U 0.12 UJ NA NA NA2,4-DINITROTOLUENE 10 U
1 U5 U 0.24 UJ NA NA NA2,6-DINITROTOLUENE 10 U
1 U5 U 0.4 J NA NA NA2-AMINO-4,6-DINITROTOLUENE 10 U
1 U5 U 0.41 UJ NA NA NA2-NITROTOLUENE NA
NANA NA NA NA NA2/4-NITROTOLUENE 10 U
1 U5 U 0.3 UJ NA NA NA3-NITROTOLUENE 10 U
1 U5 U 0.3 J NA NA NA4-AMINO-2,6-DINITROTOLUENE 10 U
1 U5 U 0.47 UJ NA NA NA4-NITROTOLUENE NA
1 U5 U 0.31 UJ NA NA NAHMX 10 U
1 U5 UJ 0.27 J NA NA NANITROBENZENE 10 U
NANA 0.94 UJ NA NA NANITROGLYCERINE NA
NANA 4 UI 1 U 10 UX NAPERCHLORATE NA
NANA 0.87 UJ NA NA NAPETN NA
NANA 1.9 UJ NA NA NAPICRIC ACID NA
1 U5 U 0.19 UJ NA NA NARDX 10 U
1 U5 U 0.26 UJ NA NA NATETRYL 10 U

Anions (mg/L)

1,7102,500 NA NA NA 2,400CHLORIDE NA
NANA NA NA NA 0.5 UNITRATE (AS N) NA

0.1 U0.2 U NA NA NA NANITRATE+NITRITE AS NITROGEN NA
0.01 U0.01 J NA NA NA NAORTHO-PHOSPHATE (AS P) NA
16.47.4 NA NA NA 19SULFATE NA

Dissolved Gases (mg/L)

NANA NA NA NA 0.025 UETHANE NA
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10/01/1999

Sample Location ID

Sample Date

A215W01 A215W01

08/05/2003

A215W01

03/31/2004

A215W01

03/31/2004

A215W01

06/24/2008

A215W01

01/27/2000

Sample ID 253A215WB005 253A215WB008 A215WB948 A215WB953 A215WB953Z A215WB010

04/13/1999

A215W02

136A215WB018

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Dissolved Gases (mg/L)

NANA NA NA NA 0.025 UETHENE NA
NANA NA NA NA 10METHANE NA

Sulfide (mg/L)

NANA NA NA NA 1.4SULFIDE NA

Total Dissolved Solids (mg/L)

3,870 J4,440 NA NA NA NATDS 1,520
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA 50 U NA NAALUMINUM NA
NANA NA 0.076 UJ NA NAANTIMONY NA
NANA NA 3.35 J NA NAARSENIC NA
NANA NA 40.2 NA NABARIUM NA
NANA NA 0.3 U NA NABERYLLIUM NA
NANA NA 2 U NA NACADMIUM NA
NANA NA 28,500 NA NACALCIUM NA
NANA NA 4.2 J NA NACHROMIUM NA
NANA NA 2 U NA NACOBALT NA
NANA NA 8 U NA NACOPPER NA
NANA NA 319 NA NAIRON NA
NANA NA 0.284 J NA NALEAD NA
NANA NA 49,000 NA NAMAGNESIUM NA
NANA NA 733 NA NAMANGANESE NA
NANA NA 0.1 U NA NAMERCURY NA
NANA NA 2.64 J NA NAMOLYBDENUM NA
NANA NA 3.05 J NA NANICKEL NA
NANA NA 26,500 NA NAPOTASSIUM NA
NANA NA 0.9 UJ NA NASELENIUM NA
NANA NA 9 U NA NASILVER NA
NANA NA 539,000 NA NASODIUM NA
NANA NA 0.014 J NA NATHALLIUM NA
NANA NA 4 U NA NAVANADIUM NA
NANA NA 4.7 J NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA NA NA1,1,1,2-TETRACHLOROETHANE NA
0.5 U1 U 0.5 U 0.12 UJ NA NA1,1,1-TRICHLOROETHANE NA
0.5 U1 U 0.5 U 0.14 UJ NA NA1,1,2,2-TETRACHLOROETHANE NA
0.5 U1 U 0.5 U 0.1 UJ NA NA1,1,2-TRICHLOROETHANE NA
0.5 U1 U 0.5 U 0.091 UJ NA NA1,1-DICHLOROETHANE NA
1.42 1.4 1.1 J NA NA1,1-DICHLOROETHENE NA
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA NA NA1,1-DICHLOROPROPENE NA
2 UNA 2 U 0.33 UJ NA NA1,2,3-TRICHLOROBENZENE NA

0.5 UNA 0.5 U NA NA NA1,2,3-TRICHLOROPROPANE NA
2 U1 U 2 U 0.22 UJ NA NA1,2,4-TRICHLOROBENZENE NA
2 UNA 2 U NA NA NA1,2,4-TRIMETHYLBENZENE NA
2 U1 UJ 2 U 1 UJ NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
2 U1 U 2 U 0.073 UJ NA NA1,2-DIBROMOETHANE NA

0.5 U1 U 0.5 U 0.088 UJ NA NA1,2-DICHLOROBENZENE NA
0.5 U1 U 0.5 U 0.12 UJ NA NA1,2-DICHLOROETHANE NA
0.5 U1 U 0.5 U 0.13 UJ NA NA1,2-DICHLOROPROPANE NA
2 UNA 2 U NA NA NA1,3,5-TRIMETHYLBENZENE NA

0.5 U1 U 0.5 U 0.11 UJ NA NA1,3-DICHLOROBENZENE NA
0.5 UNA 0.5 U NA NA NA1,3-DICHLOROPROPANE NA
0.5 U1 U 0.5 U 0.098 UJ NA NA1,4-DICHLOROBENZENE NA
0.5 UNA 0.5 U NA NA NA2,2-DICHLOROPROPANE NA
20 U1 UJ NA NA NA NA2-BUTANONE NA
2 UNA 2 U NA NA NA2-CHLOROTOLUENE NA

20 UNA 20 U 4 UJ NA NA2-HEXANONE NA
2 UNA 2 U NA NA NA4-CHLOROTOLUENE NA
2 UNA 2 U NA NA NA4-ISOPROPYLTOLUENE NA

20 U5 U NA NA NA NA4-METHYL-2-PENTANONE NA
20 U9 UJ NA NA NA NAACETONE NA
0.5 U1 U 0.5 U 0.11 UJ NA NABENZENE NA
0.5 UNA 0.5 U NA NA NABROMOBENZENE NA
NA1 U NA 0.13 UJ NA NABROMOCHLOROMETHANE NA

0.5 U1 U 0.5 U 0.085 UJ NA NABROMODICHLOROMETHANE NA
0.5 U1 U 0.5 U 0.28 UJ NA NABROMOFORM NA
0.5 U1 U 0.5 U 0.22 UJ NA NABROMOMETHANE NA
0.5 U1 U 0.5 U 0.16 UJ NA NACARBON DISULFIDE NA
0.5 U1 U 0.5 U 0.13 UJ NA NACARBON TETRACHLORIDE NA
0.5 U1 U 0.5 U 0.094 UJ NA NACHLOROBENZENE NA
0.5 U1 U 0.5 U 0.23 UJ NA NACHLOROETHANE NA
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U1 U 0.5 U 0.096 UJ NA NACHLOROFORM NA
0.5 U1 U 0.5 U 0.14 UJ NA NACHLOROMETHANE NA
240220 360 83 J NA NACIS-1,2-DICHLOROETHENE NA

0.5 U1 U 0.5 U 0.085 UJ NA NACIS-1,3-DICHLOROPROPENE NA
0.5 U1 U 0.5 U 0.082 UJ NA NADIBROMOCHLOROMETHANE NA
0.5 UNA 0.5 U NA NA NADIBROMOMETHANE NA
0.5 U1 U 0.5 U 0.13 UJ NA NAETHYLBENZENE NA
NANA NA 0.14 UJ NA NAFREON 113 NA

0.5 UNA 0.5 U 0.17 UJ NA NAFREON 12 NA
2 UJNA 2 U NA NA NAHEXACHLOROBUTADIENE NA
2 UNA 2 U 0.068 UJ NA NAISOPROPYLBENZENE NA
NANA NA 0.074 UJ NA NAMETHYL TERTIARY BUTYLETHER NA
1 U1 UJ 1 U 0.2 UJ NA NAMETHYLENE CHLORIDE NA
2 UNA 2 U NA NA NAN-BUTYLBENZENE NA
2 UNA 2 U NA NA NAN-PROPYLBENZENE NA
2 UNA 2 U NA NA NANAPHTHALENE NA
2 UNA 2 U NA NA NASEC-BUTYLBENZENE NA

0.5 U1 U 0.5 U 0.095 UJ NA NASTYRENE NA
2 UNA 2 U NA NA NATERT-BUTYLBENZENE NA

0.5 U1 U 0.5 U 0.11 UJ NA NATETRACHLOROETHENE NA
0.5 U1 U 0.5 U 0.098 UJ NA NATOLUENE NA
5.74 3.7 2.7 J NA NATRANS-1,2-DICHLOROETHENE NA

0.5 U1 U 0.5 U 0.087 UJ NA NATRANS-1,3-DICHLOROPROPENE NA
2611 19 12 J NA NATRICHLOROETHENE NA

0.5 UNA 0.5 U 0.14 UJ NA NATRICHLOROFLUOROMETHANE NA
2.46 2.6 0.3 NA NAVINYL CHLORIDE NA

0.5 U1 U 0.5 U 0.22 UJ NA NAXYLENE (TOTAL) NA

Semivolatile Organic Compounds (µg/L)

NANA NA 0.39 UJ NA NA1,2,4-TRICHLOROBENZENE NA
NANA NA 0.34 UJ NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA 0.42 UJ NA NA2,4,5-TRICHLOROPHENOL NA
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.23 UJ NA NA2,4,6-TRICHLOROPHENOL NA
NANA NA 0.33 UJ NA NA2,4-DICHLOROPHENOL NA
NANA NA 0.29 UJ NA NA2,4-DIMETHYLPHENOL NA
NANA NA 2.5 UJ NA NA2,4-DINITROPHENOL NA
NANA NA 0.3 UJ NA NA2,4-DINITROTOLUENE NA
NANA NA 0.38 UJ NA NA2,6-DINITROTOLUENE NA
NANA NA 0.32 UJ NA NA2-CHLORONAPHTHALENE NA
NANA NA 0.34 UJ NA NA2-CHLOROPHENOL NA
NANA NA 0.26 UJ NA NA2-METHYLNAPHTHALENE NA
NANA NA 0.36 UJ NA NA2-METHYLPHENOL NA
NANA NA 0.37 UJ NA NA2-NITROANILINE NA
NANA NA 0.41 UJ NA NA2-NITROPHENOL NA
NANA NA 0.3 UJ NA NA3,3'-DICHLOROBENZIDINE NA
NANA NA 3.6 UJ NA NA3-NITROANILINE NA
NANA NA 2.4 UJ NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA NA 0.3 UJ NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA NA 0.54 UJ NA NA4-CHLORO-3-METHYLPHENOL NA
NANA NA 0.41 UJ NA NA4-CHLOROANILINE NA
NANA NA 0.31 UJ NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA NA 0.52 UJ NA NA4-METHYLPHENOL NA
NANA NA 4.4 UJ NA NA4-NITROANILINE NA
NANA NA 2.1 UJ NA NA4-NITROPHENOL NA
NANA NA 0.31 UJ NA NAACENAPHTHENE NA
NANA NA 0.26 UJ NA NAACENAPHTHYLENE NA
NANA NA 0.67 UJ NA NAANTHRACENE NA
NANA NA 0.65 UJ NA NABENZO(A)ANTHRACENE NA
NANA NA 0.71 UJ NA NABENZO(A)PYRENE NA
NANA NA 0.64 UJ NA NABENZO(B)FLUORANTHENE NA
NANA NA 0.89 UJ NA NABENZO(G,H,I)PERYLENE NA
NANA NA 0.9 UJ NA NABENZO(K)FLUORANTHENE NA
NANA NA 6.4 UJ NA NABENZOIC ACID NA
NANA NA 0.3 UJ NA NABIS(2-CHLOROETHOXY)METHANE NA
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.37 UJ NA NABIS(2-CHLOROETHYL)ETHER NA
NANA NA 2.1 UJ NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA 0.52 UJ NA NABUTYLBENZYLPHTHALATE NA
NANA NA 0.26 UJ NA NACARBAZOLE NA
NANA NA 0.86 UJ NA NACHRYSENE NA
NANA NA 0.4 UJ NA NADI-N-BUTYLPHTHALATE NA
NANA NA 0.69 UJ NA NADI-N-OCTYLPHTHALATE NA
NANA NA 0.82 UJ NA NADIBENZ(A,H)ANTHRACENE NA
NANA NA 0.36 UJ NA NADIBENZOFURAN NA
NANA NA 0.32 UJ NA NADIETHYLPHTHALATE NA
NANA NA 0.28 UJ NA NADIMETHYLPHTHALATE NA
NANA NA 0.71 UJ NA NAFLUORANTHENE NA
NANA NA 0.36 UJ NA NAFLUORENE NA
NANA NA 0.69 UJ NA NAHEXACHLOROBENZENE NA
NANA NA 0.32 UJ NA NAHEXACHLOROBUTADIENE NA
NANA NA 1.4 UJ NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA NA 0.32 UJ NA NAHEXACHLOROETHANE NA
NANA NA 0.75 UJ NA NAINDENO(1,2,3-CD)PYRENE NA
NANA NA 0.27 UJ NA NAISOPHORONE NA
NANA NA 0.54 UJ NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA 0.53 UJ NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA NA 0.4 UJ NA NANAPHTHALENE NA
NANA NA 0.62 UJ NA NANITROBENZENE NA
NANA NA 2.7 UJ NA NAPENTACHLOROPHENOL NA
NANA NA 0.53 UJ NA NAPHENANTHRENE NA
NANA NA 0.36 UJ NA NAPHENOL NA
NANA NA 0.8 UJ NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.036 UJ NA NADIESEL RANGE ORGANICS NA
NANA NA 0.054 UJ NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA 0.021 UJ NA NAGASOLINE RANGE ORGANICS NA
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06/24/1999

Sample Location ID

Sample Date

A215W02 A215W02

01/27/2000

A215W02

08/05/2003

A215W02

03/31/2004

A215W02

03/31/2004

A215W02

10/06/1999

Sample ID 253A215WB002 253A215WB006 253A215WB009 A215WB949 A215WB954 A215WB954Z

03/31/2004

A215W02

A215WB955Z

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

5 UJ1 U 1 U 0.23 UJ NA NA1,3,5-TRINITROBENZENE NA
0.7 J1 U 1 U 1.4 UJ NA NA1,3-DINITROBENZENE NA
5 UJ1 U 1 U 0.15 UJ NA NA2,4,6-TRINITROTOLUENE NA
5 UJ3 1 U 0.12 UJ NA NA2,4-DINITROTOLUENE NA
5 UJ1 U 1 U 0.24 UJ NA NA2,6-DINITROTOLUENE NA
5 UJ1 U 1 U 0.17 UJ NA NA2-AMINO-4,6-DINITROTOLUENE NA
5 UJ1 U 1 U 0.41 UJ NA NA2-NITROTOLUENE NA
5 UJ1 U 1 U 0.3 UJ NA NA3-NITROTOLUENE NA
5 UJ1 U 1 U 0.13 UJ NA NA4-AMINO-2,6-DINITROTOLUENE NA
5 UJ1 U 1 U 0.47 UJ NA NA4-NITROTOLUENE NA
5 UJ1 U 1 U 0.31 UJ NA NAHMX NA
5 UJ1 U 1 U 0.17 UJ NA NANITROBENZENE NA
NANA NA 0.94 UJ NA NANITROGLYCERINE NA
NANA NA 2 U 0.2 U 2 UXPERCHLORATE 2 UX
NANA NA 0.87 UJ NA NAPETN NA
NANA NA 1.9 UJ NA NAPICRIC ACID NA

5 UJ1 U 1 U 0.19 UJ NA NARDX NA
5 UJ1 U 1 U 0.26 UJ NA NATETRYL NA

Anions (mg/L)

622545 576 NA NA NACHLORIDE NA
NA0.05 UJ NA NA NA NANITRATE (AS N) NA

0.1 JNA 0.05 UJ NA NA NANITRATE+NITRITE AS NITROGEN NA
0.090.27 J 0.07 NA NA NAORTHO-PHOSPHATE (AS P) NA
161136 156 NA NA NASULFATE NA

Total Dissolved Solids (mg/L)

1,8901,950 1,980 NA NA NATDS NA
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06/23/2008

Sample Location ID

Sample Date

A215W02 A215W02

05/26/1998

IR04GB320

05/22/1998

IR04GB321

05/22/1998

IR04GB321

05/22/1998

IR04GB323

09/05/2008

Sample ID A215WB011 A215WB011A 136IR04GP053 136IR04GP058 136IR04GP110 136IR04GP068

05/26/1998

IR04GB323

136IR04GP068A

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.5 U NA NA NA NA1,1,1-TRICHLOROETHANE NA
NA0.5 U NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
NA0.5 U NA NA NA NA1,1,2-TRICHLOROETHANE NA
NA0.5 U NA NA NA NA1,1-DICHLOROETHANE NA
NA0.5 J NA NA NA NA1,1-DICHLOROETHENE NA
NA0.5 U NA NA NA NA1,2-DICHLOROETHANE NA
NA0.5 U NA NA NA NA1,2-DICHLOROPROPANE NA
NA10 U NA NA NA NA2-BUTANONE NA
NA10 U NA NA NA NA2-HEXANONE NA
NA10 U NA NA NA NA4-METHYL-2-PENTANONE NA
NA10 U NA NA NA NAACETONE NA
NA0.5 U NA NA NA NABENZENE NA
NA0.5 U NA NA NA NABROMODICHLOROMETHANE NA
NA1 U NA NA NA NABROMOFORM NA
NA1 U NA NA NA NABROMOMETHANE NA
NA0.5 U NA NA NA NACARBON DISULFIDE NA
NA0.5 U NA NA NA NACARBON TETRACHLORIDE NA
NA0.5 U NA NA NA NACHLOROBENZENE NA
NA1 U NA NA NA NACHLOROETHANE NA
NA0.5 U NA NA NA NACHLOROFORM NA
NA0.2 J NA NA NA NACHLOROMETHANE NA
NA30 NA NA NA NACIS-1,2-DICHLOROETHENE NA
NA0.5 U NA NA NA NACIS-1,3-DICHLOROPROPENE NA
NA0.5 U NA NA NA NADIBROMOCHLOROMETHANE NA
NA0.5 U NA NA NA NAETHYLBENZENE NA
NA10 U NA NA NA NAMETHYLENE CHLORIDE NA
NA0.5 U NA NA NA NASTYRENE NA
NA0.5 U NA NA NA NATETRACHLOROETHENE NA
NA0.5 U NA NA NA NATOLUENE NA
NA0.5 J NA NA NA NATRANS-1,2-DICHLOROETHENE NA
NA0.5 U NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
NA5.2 NA NA NA NATRICHLOROETHENE NA
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06/23/2008

Sample Location ID

Sample Date

A215W02 A215W02

05/26/1998

IR04GB320

05/22/1998

IR04GB321

05/22/1998

IR04GB321

05/22/1998

IR04GB323

09/05/2008

Sample ID A215WB011 A215WB011A 136IR04GP053 136IR04GP058 136IR04GP110 136IR04GP068

05/26/1998

IR04GB323

136IR04GP068A

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA1.2 NA NA NA NAVINYL CHLORIDE NA
NA0.5 U NA NA NA NAXYLENE (TOTAL) NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NA0.036 UJ 0.21 Y 0.1 U 0.1 U NADIESEL RANGE ORGANICS 0.1 Y
NA0.07 UJ 0.1 U 0.1 U 0.1 U NAMOTOR OIL RANGE ORGANICS 0.1 U

Gasoline Range (purgeables)
NA0.027 UJ 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS NA

Anions (mg/L)

NA680 NA NA NA NACHLORIDE NA
NA0.07 J NA NA NA NANITRATE (AS N) NA
NA180 NA NA NA NASULFATE NA

Dissolved Gases (mg/L)

NA0.005 U NA NA NA NAETHANE NA
NA0.005 U NA NA NA NAETHENE NA
NA0.013 NA NA NA NAMETHANE NA

Sulfide (mg/L)

0.04 UNA NA NA NA NASULFIDE NA
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05/26/1998

Sample Location ID

Sample Date

IR04GB324 IR04GB324

05/26/1998

IR04GB325

05/26/1998

IR04GB326

05/26/1998

IR04GB327

05/26/1998

IR04GB329

05/27/1998

Sample ID 136IR04GP073 136IR04GP073A 136IR04GP078 136IR04GP083 136IR04GP088 136IR04GP098

05/26/1998

IR04GB330

136IR04GP103

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.48 YNA 0.42 Y 0.3 Y 0.1 U 0.32 YDIESEL RANGE ORGANICS 0.1 Y
0.2 YNA 0.1 U 0.1 U 0.1 U 0.1 UMOTOR OIL RANGE ORGANICS 0.07 JY

Gasoline Range (purgeables)
NA0.14 Y 0.05 U 0.05 U 0.05 U NAGASOLINE RANGE ORGANICS NA
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05/26/1998

Sample Location ID

Sample Date

IR04GB331 IR04GB335

10/07/1998

IR04GB344

03/18/1998

SPR-A221WWS00

10/07/1998

Sample ID 136IR04GP108 136IR04GP144 136IR04GP157 SPR262-98

TABLE G-8: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 1 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA 0.3 UBENZENE
NANA NA 0.3 UETHYLBENZENE
NANA NA 0.3 UTOLUENE
NANA NA 0.6 UXYLENE (TOTAL)

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.2 Y0.27 Y 0.2 Y 7.1DIESEL RANGE ORGANICS
0.2 Y0.1 Y 0.2 Y NAMOTOR OIL RANGE ORGANICS

High melting explosive
Identification
Estimated value
Chromatographic pattern resembles motor oil
Milligram per liter
Not applicable

RDX
TDS
U
Y
µg/L

Cyclotrimethylene trinitramine
Total dissolved solids
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

NA

HMX
ID
J
M
mg/L

Notes:

 Page 24 of 24 



08/19/2003

Sample Location ID

Sample Date

A080GB009 A080GB010

06/02/1998

A187GB001

06/03/1998

A187GB001

06/02/1998

A187GB002

06/03/1998

A187GB002

08/19/2003

Sample ID A080GP023 A080GP028 136A187GP001 136A187GP001A 136A187GP002 136A187GP002A

05/13/1998

A187GB003

136A187GP003

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.12 U0.12 U 2 U NA 2 U NA1,1,1-TRICHLOROETHANE 10 U
0.14 U0.14 U 2 U NA 2 U NA1,1,2,2-TETRACHLOROETHANE 10 U
0.1 U0.1 U 2 U NA 2 U NA1,1,2-TRICHLOROETHANE 10 U

0.091 U0.091 U 2 U NA 2 U NA1,1-DICHLOROETHANE 10 U
0.12 U0.12 U 2 U NA 2 U NA1,1-DICHLOROETHENE 2 J
0.33 U0.33 U NA NA NA NA1,2,3-TRICHLOROBENZENE NA
0.22 U0.22 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA

1 U1 U NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.073 U0.073 U NA NA NA NA1,2-DIBROMOETHANE NA
0.088 U0.088 U NA NA NA NA1,2-DICHLOROBENZENE NA
0.12 U0.12 U 0.5 U NA 0.5 U NA1,2-DICHLOROETHANE 3 U

NANA 2 U NA 2 U NA1,2-DICHLOROETHENE (TOTAL) 4 J
0.13 U0.13 U 2 U NA 2 U NA1,2-DICHLOROPROPANE 10 U
0.11 U0.11 U NA NA NA NA1,3-DICHLOROBENZENE NA
0.098 U0.098 U NA NA NA NA1,4-DICHLOROBENZENE NA

NA5.4 UJ 2 UJ NA 28 J NA2-BUTANONE 10 UJ
NANA 2 UJ NA 3 J NA2-HEXANONE 10 UJ

5.1 U5.1 U 2 U NA 10 NA4-METHYL-2-PENTANONE 10 U
62 J34 UJ 2 UJ NA 12 UJ NAACETONE 10 UJ

0.11 U0.11 U 0.5 U NA 0.5 U NABENZENE 3 U
0.13 U0.13 U NA NA NA NABROMOCHLOROMETHANE NA
0.085 U0.085 U 2 U NA 2 U NABROMODICHLOROMETHANE 10 U
0.28 U0.28 U 2 U NA 2 U NABROMOFORM 10 U
0.22 UJ0.22 UJ 2 U NA 2 U NABROMOMETHANE 10 U
0.16 U0.16 U 2 U NA 0.8 J NACARBON DISULFIDE 10 U
0.13 U0.13 U 0.5 U NA 2 NACARBON TETRACHLORIDE 3 U
0.094 U0.094 U 2 U NA 2 U NACHLOROBENZENE 10 U

NANA 2 U NA 0.7 J NACHLOROETHANE 10 U
0.096 U0.096 U 2 UJ NA 2 UJ NACHLOROFORM 10 U
0.14 UJ0.14 UJ 2 U NA 2 UJ NACHLOROMETHANE 10 U
0.12 U4 NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.085 U0.085 U 0.5 U NA 0.5 U NACIS-1,3-DICHLOROPROPENE 3 U
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08/19/2003

Sample Location ID

Sample Date

A080GB009 A080GB010

06/02/1998

A187GB001

06/03/1998

A187GB001

06/02/1998

A187GB002

06/03/1998

A187GB002

08/19/2003

Sample ID A080GP023 A080GP028 136A187GP001 136A187GP001A 136A187GP002 136A187GP002A

05/13/1998

A187GB003

136A187GP003

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.082 U0.082 U 2 U NA 2 U NADIBROMOCHLOROMETHANE 10 U
0.13 U0.13 U 2 U NA 2 U NAETHYLBENZENE 10 U
0.14 U0.14 U NA NA NA NAFREON 113 NA
0.17 U0.17 U NA NA NA NAFREON 12 NA
0.068 U0.068 U NA NA NA NAISOPROPYLBENZENE NA
0.074 U0.074 U NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 U0.2 U 2 UJ NA 2 UJ NAMETHYLENE CHLORIDE 10 UJ

0.095 U0.095 U 2 U NA 2 U NASTYRENE 10 U
0.11 U0.11 U 2 U NA 2 U NATETRACHLOROETHENE 10 U
0.120.098 U 2 UJ NA 2 UJ NATOLUENE 10 U

0.14 U0.14 U NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.087 U0.087 U 0.5 U NA 0.5 U NATRANS-1,3-DICHLOROPROPENE 3 U
0.12 U0.12 U 2 U NA 2 U NATRICHLOROETHENE 110
0.14 U0.14 U NA NA NA NATRICHLOROFLUOROMETHANE NA
0.22 U0.28 0.5 U NA 0.5 U NAVINYL CHLORIDE 3 U
0.22 U0.22 U 2 U NA 2 U NAXYLENE (TOTAL) 10 U

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 U1,2,4-TRICHLOROBENZENE 10 U
NANA NA 5 U NA 5 U1,2-DICHLOROBENZENE 5 U
NANA NA 5 U NA 5 U1,3-DICHLOROBENZENE 5 U
NANA NA 5 U NA 5 U1,4-DICHLOROBENZENE 5 U
NANA NA 10 U NA 10 U2,2'-OXYBIS(1-CHLOROPROPANE) 10 U
NANA NA 25 U NA 25 U2,4,5-TRICHLOROPHENOL 25 U
NANA NA 10 U NA 10 U2,4,6-TRICHLOROPHENOL 10 U
NANA NA 10 U NA 10 U2,4-DICHLOROPHENOL 10 U
NANA NA 10 U NA 10 U2,4-DIMETHYLPHENOL 10 U
NANA NA 25 UJ NA 25 UJ2,4-DINITROPHENOL 25 U
NANA NA 10 U NA 10 U2,4-DINITROTOLUENE 10 U
NANA NA 10 U NA 10 U2,6-DINITROTOLUENE 10 U
NANA NA 10 U NA 10 U2-CHLORONAPHTHALENE 10 U
NANA NA 10 U NA 10 U2-CHLOROPHENOL 10 U
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08/19/2003

Sample Location ID

Sample Date

A080GB009 A080GB010

06/02/1998

A187GB001

06/03/1998

A187GB001

06/02/1998

A187GB002

06/03/1998

A187GB002

08/19/2003

Sample ID A080GP023 A080GP028 136A187GP001 136A187GP001A 136A187GP002 136A187GP002A

05/13/1998

A187GB003

136A187GP003

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 U2-METHYLNAPHTHALENE 10 U
NANA NA 10 U NA 10 U2-METHYLPHENOL 10 U
NANA NA 25 U NA 25 U2-NITROANILINE 25 U
NANA NA 10 U NA 10 U2-NITROPHENOL 10 U
NANA NA 10 UJ NA 10 UJ3,3'-DICHLOROBENZIDINE 10 U
NANA NA 25 U NA 25 U3-NITROANILINE 25 U
NANA NA 25 U NA 25 U4,6-DINITRO-2-METHYLPHENOL 25 U
NANA NA 10 U NA 10 U4-BROMOPHENYL-PHENYLETHER 10 U
NANA NA 10 U NA 10 U4-CHLORO-3-METHYLPHENOL 10 U
NANA NA 10 U NA 10 U4-CHLOROANILINE 10 U
NANA NA 10 U NA 10 U4-CHLOROPHENYL-PHENYLETHER 10 U
NANA NA 10 U NA 10 U4-METHYLPHENOL 10 U
NANA NA 25 U NA 25 U4-NITROANILINE 25 U
NANA NA 25 UJ NA 25 UJ4-NITROPHENOL 25 U
NANA NA 10 U NA 10 UACENAPHTHENE 10 U
NANA NA 10 U NA 10 UACENAPHTHYLENE 10 U
NANA NA 10 U NA 10 UANTHRACENE 10 U
NANA NA 10 U NA 10 UBENZO(A)ANTHRACENE 10 U
NANA NA 10 U NA 10 UBENZO(A)PYRENE 10 U
NANA NA 10 U NA 10 UBENZO(B)FLUORANTHENE 10 U
NANA NA 10 U NA 10 UBENZO(G,H,I)PERYLENE 10 U
NANA NA 10 U NA 10 UBENZO(K)FLUORANTHENE 10 U
NANA NA 10 U NA 10 UBIS(2-CHLOROETHOXY)METHANE 10 U
NANA NA 10 U NA 10 UBIS(2-CHLOROETHYL)ETHER 10 U
NANA NA 5 UJ NA 4 UJBIS(2-ETHYLHEXYL)PHTHALATE 4 UJ
NANA NA 10 U NA 10 UBUTYLBENZYLPHTHALATE 10 U
NANA NA 10 UJ NA 10 UJCARBAZOLE 10 U
NANA NA 10 U NA 10 UCHRYSENE 10 U
NANA NA 10 U NA 10 UDI-N-BUTYLPHTHALATE 10 U
NANA NA 10 U NA 10 UDI-N-OCTYLPHTHALATE 10 U
NANA NA 10 U NA 10 UDIBENZ(A,H)ANTHRACENE 10 U
NANA NA 10 U NA 10 UDIBENZOFURAN 10 U
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08/19/2003

Sample Location ID

Sample Date

A080GB009 A080GB010

06/02/1998

A187GB001

06/03/1998

A187GB001

06/02/1998

A187GB002

06/03/1998

A187GB002

08/19/2003

Sample ID A080GP023 A080GP028 136A187GP001 136A187GP001A 136A187GP002 136A187GP002A

05/13/1998

A187GB003

136A187GP003

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 UDIETHYLPHTHALATE 10 U
NANA NA 10 U NA 10 UDIMETHYLPHTHALATE 10 U
NANA NA 10 U NA 10 UFLUORANTHENE 10 U
NANA NA 10 U NA 10 UFLUORENE 10 U
NANA NA 10 U NA 10 UHEXACHLOROBENZENE 10 U
NANA NA 10 U NA 10 UHEXACHLOROBUTADIENE 10 UJ
NANA NA 10 U NA 10 UHEXACHLOROCYCLOPENTADIENE 10 UJ
NANA NA 10 U NA 10 UHEXACHLOROETHANE 10 U
NANA NA 10 U NA 10 UINDENO(1,2,3-CD)PYRENE 10 U
NANA NA 10 U NA 10 UISOPHORONE 10 U
NANA NA 10 U NA 10 UN-NITROSO-DI-N-PROPYLAMINE 10 U
NANA NA 10 U NA 10 UN-NITROSODIPHENYLAMINE (1) 10 U
NANA NA 10 U NA 10 UNAPHTHALENE 10 U
NANA NA 10 U NA 10 UNITROBENZENE 10 U
NANA NA 25 U NA 25 UPENTACHLOROPHENOL 25 U
NANA NA 10 U NA 10 UPHENANTHRENE 10 U
NANA NA 10 U NA 10 UPHENOL 10 U
NANA NA 10 U NA 10 UPYRENE 10 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.1 U NA 0.1 UDIESEL RANGE ORGANICS 0.1 U
NANA NA 0.1 U NA 0.1 UMOTOR OIL RANGE ORGANICS 0.1 U

Gasoline Range (purgeables)
NANA 0.05 U NA 0.05 U NAGASOLINE RANGE ORGANICS 0.05 YJ
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10/05/1998

Sample Location ID

Sample Date

A187GB004 A187GB004

10/05/1998

A187GB005

10/06/1998

A187GB005

10/06/1998

A187GB006

03/24/1999

A187GB007

10/06/1998

Sample ID 136A187GP008 136A187GP008A 136A187GP009 136A187GP009A 136A187GP010 136A187GP014

08/14/2003

A187GB014

A187GP045

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA2 U 2 U NA 10 U 200 U1,1,1-TRICHLOROETHANE 0.12 U
NA2 U 2 U NA 10 U 200 U1,1,2,2-TETRACHLOROETHANE 0.14 U
NA2 U 2 U NA 10 U 200 U1,1,2-TRICHLOROETHANE 0.1 U
NA2 U 2 U NA 10 U 200 U1,1-DICHLOROETHANE 0.091 U
NA2 U 2 U NA 10 U 200 U1,1-DICHLOROETHENE 0.12 U
NANA NA NA NA NA1,2,3-TRICHLOROBENZENE 0.33 U
NANA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.22 U
NANA NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE 1 U
NANA NA NA NA NA1,2-DIBROMOETHANE 0.073 U
NANA NA NA NA NA1,2-DICHLOROBENZENE 0.088 U
NA0.5 U 0.5 U NA 3 U 50 U1,2-DICHLOROETHANE 0.12 U
NA2 U 2 U NA 10 U 200 U1,2-DICHLOROETHENE (TOTAL) NA
NA2 U 2 U NA 10 U 200 U1,2-DICHLOROPROPANE 0.13 U
NANA NA NA NA NA1,3-DICHLOROBENZENE 0.11 U
NANA NA NA NA NA1,4-DICHLOROBENZENE 0.098 U
NA14 10 UJ NA 19 UJ 200 U2-BUTANONE NA
NA2 UJ 2 UJ NA 10 UJ 200 U2-HEXANONE NA
NA2 U 2 U NA 10 U 200 U4-METHYL-2-PENTANONE NA
NA21 UJ 31 UJ NA 42 UJ 200 UACETONE 46 UJ
NA0.5 U 0.5 U NA 3 U 50 UBENZENE 0.11 U
NANA NA NA NA NABROMOCHLOROMETHANE 0.13 U
NA2 U 2 U NA 10 U 200 UBROMODICHLOROMETHANE 0.085 U
NA2 U 2 U NA 10 U 200 UBROMOFORM 0.28 U
NA2 U 2 U NA 10 U 200 UBROMOMETHANE 0.22 U
NA2 2 J NA 2 J 200 UCARBON DISULFIDE 0.16 U
NA0.5 U 0.5 U NA 3 U 50 UCARBON TETRACHLORIDE 0.13 U
NA2 U 2 U NA 10 U 200 UCHLOROBENZENE 0.094 U
NA2 U 2 U NA 10 U 200 UCHLOROETHANE 0.23 U
NA2 U 2 U NA 10 U 200 UCHLOROFORM 0.096 U
NA2 U 2 U NA 10 U 200 UCHLOROMETHANE 0.14 U
NANA NA NA NA NACIS-1,2-DICHLOROETHENE 0.12 U
NA0.5 U 0.5 U NA 3 U 50 UCIS-1,3-DICHLOROPROPENE 0.085 U
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10/05/1998

Sample Location ID

Sample Date

A187GB004 A187GB004

10/05/1998

A187GB005

10/06/1998

A187GB005

10/06/1998

A187GB006

03/24/1999

A187GB007

10/06/1998

Sample ID 136A187GP008 136A187GP008A 136A187GP009 136A187GP009A 136A187GP010 136A187GP014

08/14/2003

A187GB014

A187GP045

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA2 U 2 U NA 10 U 200 UDIBROMOCHLOROMETHANE 0.082 U
NA2 U 2 U NA 10 U 200 UETHYLBENZENE 0.13 U
NANA NA NA NA NAFREON 113 0.14 U
NANA NA NA NA NAFREON 12 0.17 U
NANA NA NA NA NAISOPROPYLBENZENE 0.068 U
NANA NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.074 U
NA2 U 2 U NA 10 UJ 200 UMETHYLENE CHLORIDE 0.2 U
NA2 U 2 U NA 10 U 200 USTYRENE 0.095 U
NA2 U 2 U NA 10 U 200 UTETRACHLOROETHENE 0.11 U
NA2 U 2 U NA 10 U 200 UTOLUENE 0.098 U
NANA NA NA NA NATRANS-1,2-DICHLOROETHENE 0.14 U
NA0.5 U 0.5 U NA 3 U 50 UTRANS-1,3-DICHLOROPROPENE 0.087 U
NA2 U 2 U NA 10 U 4,300TRICHLOROETHENE 0.12 U
NANA NA NA NA NATRICHLOROFLUOROMETHANE 0.14 U
NA0.5 U 0.5 U NA 3 U 50 UVINYL CHLORIDE 0.22 U
NA2 U 2 U NA 10 U 200 UXYLENE (TOTAL) 0.22 U

Semivolatile Organic Compounds (µg/L)

10 UNA NA 10 U 40 U 1 U1,2,4-TRICHLOROBENZENE NA
5 UNA NA 5 U 20 U 1 U1,2-DICHLOROBENZENE NA
5 UNA NA 5 U 20 U 1 U1,3-DICHLOROBENZENE NA
5 UNA NA 5 U 20 U 1 U1,4-DICHLOROBENZENE NA

10 UNA NA 10 U 40 U 1 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
25 UNA NA 25 U 100 U 3 U2,4,5-TRICHLOROPHENOL NA
10 UNA NA 10 U 40 U 1 U2,4,6-TRICHLOROPHENOL NA
2 JNA NA 2 J 40 U 1 U2,4-DICHLOROPHENOL NA

10 UNA NA 10 U 40 U 1 U2,4-DIMETHYLPHENOL NA
25 UJNA NA 25 UJ 100 UJ 3 UJ2,4-DINITROPHENOL NA
10 UNA NA 10 U 40 U 1 U2,4-DINITROTOLUENE NA
10 UNA NA 10 U 40 U 1 U2,6-DINITROTOLUENE NA
10 UNA NA 10 U 40 U 1 U2-CHLORONAPHTHALENE NA
10 UNA NA 10 U 40 U 1 U2-CHLOROPHENOL NA
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10/05/1998

Sample Location ID

Sample Date

A187GB004 A187GB004

10/05/1998

A187GB005

10/06/1998

A187GB005

10/06/1998

A187GB006

03/24/1999

A187GB007

10/06/1998

Sample ID 136A187GP008 136A187GP008A 136A187GP009 136A187GP009A 136A187GP010 136A187GP014

08/14/2003

A187GB014

A187GP045

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 UNA NA 10 U 40 U 0.2 J2-METHYLNAPHTHALENE NA
10 UNA NA 10 U 40 U 1 U2-METHYLPHENOL NA
25 UNA NA 25 U 100 U 3 U2-NITROANILINE NA
10 UNA NA 10 U 40 U 1 U2-NITROPHENOL NA
10 UNA NA 10 U 40 U 1 UJ3,3'-DICHLOROBENZIDINE NA
25 UNA NA 25 U 100 U 3 U3-NITROANILINE NA
25 UNA NA 25 U 100 U 3 U4,6-DINITRO-2-METHYLPHENOL NA
10 UNA NA 10 U 40 U 1 U4-BROMOPHENYL-PHENYLETHER NA
10 UNA NA 10 U 40 U 1 U4-CHLORO-3-METHYLPHENOL NA
10 UJNA NA 10 UJ 40 UJ 1 U4-CHLOROANILINE NA
10 UNA NA 10 U 40 U 1 U4-CHLOROPHENYL-PHENYLETHER NA
10 UNA NA 10 U 160 1 U4-METHYLPHENOL NA
25 UJNA NA 25 UJ 100 UJ 3 U4-NITROANILINE NA
25 UJNA NA 25 UJ 100 UJ 3 U4-NITROPHENOL NA
10 UNA NA 10 U 40 U 1 UACENAPHTHENE NA
10 UNA NA 10 U 40 U 1 UACENAPHTHYLENE NA
10 UNA NA 10 U 40 U 1 UANTHRACENE NA
10 UNA NA 10 U 40 U 1 UBENZO(A)ANTHRACENE NA
10 UNA NA 10 U 40 U 1 UBENZO(A)PYRENE NA
10 UNA NA 10 U 40 U 1 UBENZO(B)FLUORANTHENE NA
10 UNA NA 10 U 40 U 1 UBENZO(G,H,I)PERYLENE NA
10 UNA NA 10 U 40 U 1 UBENZO(K)FLUORANTHENE NA
10 UNA NA 10 U 40 U 1 UBIS(2-CHLOROETHOXY)METHANE NA
10 UNA NA 10 U 40 U 1 UBIS(2-CHLOROETHYL)ETHER NA
4 UNA NA 4 U 16 U 3 UJBIS(2-ETHYLHEXYL)PHTHALATE NA

10 UNA NA 10 U 40 U 1 UJBUTYLBENZYLPHTHALATE NA
10 UNA NA 10 U 40 U 1 UJCARBAZOLE NA
10 UNA NA 10 U 40 U 1 UCHRYSENE NA
10 UNA NA 10 U 40 U 2 UJDI-N-BUTYLPHTHALATE NA
10 UNA NA 10 U 40 U 1 UDI-N-OCTYLPHTHALATE NA
10 UNA NA 10 U 40 U 1 UDIBENZ(A,H)ANTHRACENE NA
10 UNA NA 10 U 40 U 1 UDIBENZOFURAN NA
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10/05/1998

Sample Location ID

Sample Date

A187GB004 A187GB004

10/05/1998

A187GB005

10/06/1998

A187GB005

10/06/1998

A187GB006

03/24/1999

A187GB007

10/06/1998

Sample ID 136A187GP008 136A187GP008A 136A187GP009 136A187GP009A 136A187GP010 136A187GP014

08/14/2003

A187GB014

A187GP045

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 UNA NA 10 U 40 U 4 UJDIETHYLPHTHALATE NA
10 UNA NA 10 U 40 U 1 UDIMETHYLPHTHALATE NA
10 UNA NA 10 U 40 U 1 UFLUORANTHENE NA
10 UNA NA 10 U 40 U 1 UFLUORENE NA
10 UNA NA 10 U 40 U 1 UHEXACHLOROBENZENE NA
10 UNA NA 10 U 40 U 1 UJHEXACHLOROBUTADIENE NA
10 UJNA NA 10 UJ 40 UJ 1 UJHEXACHLOROCYCLOPENTADIENE NA
10 UNA NA 10 U 40 U 1 UHEXACHLOROETHANE NA
10 UNA NA 10 U 40 U 1 UINDENO(1,2,3-CD)PYRENE NA
10 UNA NA 10 U 40 U 1 UISOPHORONE NA
10 UNA NA 10 U 40 U 1 UN-NITROSO-DI-N-PROPYLAMINE NA
10 UJNA NA 10 UJ 40 UJ 1 UN-NITROSODIPHENYLAMINE (1) NA
10 UNA NA 10 U 40 U 1 UNAPHTHALENE NA
10 UNA NA 10 U 40 U 1 UNITROBENZENE NA
25 UNA NA 25 U 100 U 3 UPENTACHLOROPHENOL NA
10 UNA NA 10 U 40 U 1 UPHENANTHRENE NA
10 UNA NA 10 U 22 J 1 UPHENOL NA
10 UNA NA 10 U 40 U 1 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA NA NA 1.1 YDIESEL RANGE ORGANICS NA
NANA NA NA NA 0.1 UMOTOR OIL RANGE ORGANICS NA

Explosives (µg/L)

NANA NA NA NA 10 U1,3,5-TRINITROBENZENE NA
NANA NA NA NA 10 U1,3-DINITROBENZENE NA
NANA NA NA NA 10 U2,4,6-TRINITROTOLUENE NA
NANA NA NA NA 10 U2,4-DINITROTOLUENE NA
NANA NA NA NA 10 U2,6-DINITROTOLUENE NA
NANA NA NA NA 10 U2-AMINO-4,6-DINITROTOLUENE NA
NANA NA NA NA 10 U2/4-NITROTOLUENE NA
NANA NA NA NA 10 U3-NITROTOLUENE NA
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10/05/1998

Sample Location ID

Sample Date

A187GB004 A187GB004

10/05/1998

A187GB005

10/06/1998

A187GB005

10/06/1998

A187GB006

03/24/1999

A187GB007

10/06/1998

Sample ID 136A187GP008 136A187GP008A 136A187GP009 136A187GP009A 136A187GP010 136A187GP014

08/14/2003

A187GB014

A187GP045

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NANA NA NA NA 10 U4-AMINO-2,6-DINITROTOLUENE NA
NANA NA NA NA 10 UHMX NA
NANA NA NA NA 10 UNITROBENZENE NA
NANA NA NA NA NANITROGLYCERINE 1.3 UJ
NANA NA NA NA NAPETN 1.2 UJ
NANA NA NA NA 10 UPICRIC ACID 1.9 U
NANA NA NA NA 10 URDX NA
NANA NA NA NA 10 UTETRYL NA
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08/13/2003

Sample Location ID

Sample Date

A187GB016 A187W01

06/18/1999

A187W01

10/01/1999

A187W01

10/04/1999

A187W01

01/28/2000

A187W01

04/13/1999

Sample ID A187GP067 136A187WB009 253A187WB001 253A187WB005 253A187WB005A 253A187WB008

08/11/2003

A187W01

A187DB001

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA 0.5 U NA 0.5 U1,1,1,2-TETRACHLOROETHANE NA
2 U0.12 UJ 1 U 0.5 U NA 0.5 U1,1,1-TRICHLOROETHANE 0.12 U
2 U0.14 UJ 1 U 0.5 U NA 0.5 U1,1,2,2-TETRACHLOROETHANE 0.14 U
2 U0.1 UJ 1 U 0.5 U NA 0.5 U1,1,2-TRICHLOROETHANE 0.1 U
2 U0.091 UJ 1 U 0.5 U NA 0.5 U1,1-DICHLOROETHANE 0.091 UJ
2 U0.12 J 1 U 0.5 U NA 0.5 U1,1-DICHLOROETHENE 0.12 U
NANA NA 0.5 U NA 0.5 U1,1-DICHLOROPROPENE NA
NA0.33 UJ NA 2 U NA 2 U1,2,3-TRICHLOROBENZENE 0.33 U
NANA NA 0.5 U NA 0.5 U1,2,3-TRICHLOROPROPANE NA
NA0.22 UJ 1 U 2 U NA 2 U1,2,4-TRICHLOROBENZENE 0.22 U
NANA NA 2 U NA 2 U1,2,4-TRIMETHYLBENZENE NA
NA1 UJ 1 U 2 U NA 2 U1,2-DIBROMO-3-CHLOROPROPANE 1 U
NA0.073 UJ 1 U 2 U NA 2 U1,2-DIBROMOETHANE 0.073 U
NA0.088 UJ 1 U 0.5 U NA 0.5 U1,2-DICHLOROBENZENE 0.088 U

0.5 U0.12 UJ 1 U 0.5 U NA 0.5 U1,2-DICHLOROETHANE 0.12 U
6NA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA

2 U0.13 UJ 1 U 0.5 U NA 0.5 U1,2-DICHLOROPROPANE 0.13 U
NANA NA 2 U NA 2 U1,3,5-TRIMETHYLBENZENE NA
NA0.11 UJ 1 U 0.5 U NA 0.5 U1,3-DICHLOROBENZENE 0.11 U
NANA NA 0.5 U NA 0.5 U1,3-DICHLOROPROPANE NA
NA0.098 UJ 1 U 0.5 U NA 0.5 U1,4-DICHLOROBENZENE 0.098 U
NANA NA 0.5 U NA 0.5 U2,2-DICHLOROPROPANE NA
2 UNA NA NA NA NA2-BUTANONE NA
NANA NA 2 U NA 2 U2-CHLOROTOLUENE NA
2 UNA 5 U 20 U NA 20 U2-HEXANONE NA
NANA NA 2 U NA 2 U4-CHLOROTOLUENE NA
NANA NA 2 UJ NA 2 U4-ISOPROPYLTOLUENE NA
2 UNA 5 U NA NA NA4-METHYL-2-PENTANONE NA
2 U24 UJ 5 UJ 20 UJ NA NAACETONE 5.7 UJ

0.5 U0.11 UJ 1 U 0.5 U NA 0.5 UBENZENE 0.11 U
NANA NA 0.5 U NA 0.5 UBROMOBENZENE NA
NA0.13 UJ 1 U NA NA NABROMOCHLOROMETHANE 0.13 U
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08/13/2003

Sample Location ID

Sample Date

A187GB016 A187W01

06/18/1999

A187W01

10/01/1999

A187W01

10/04/1999

A187W01

01/28/2000

A187W01

04/13/1999

Sample ID A187GP067 136A187WB009 253A187WB001 253A187WB005 253A187WB005A 253A187WB008

08/11/2003

A187W01

A187DB001

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U0.085 UJ 1 U 0.5 U NA 0.5 UBROMODICHLOROMETHANE 0.085 U
2 U0.28 UJ 1 U 0.5 U NA 0.5 UBROMOFORM 0.28 U
2 U0.22 UJ 1 U 0.5 U NA 0.5 UBROMOMETHANE 0.22 U
2 U0.16 UJ 1 U 0.5 U NA 0.5 UCARBON DISULFIDE 0.16 U

0.5 U0.13 UJ 1 U 0.5 U NA 0.5 UCARBON TETRACHLORIDE 0.13 U
2 U0.094 UJ 1 U 0.5 U NA 0.5 UCHLOROBENZENE 0.094 U
2 U0.23 UJ 1 U 0.5 U NA 0.5 UCHLOROETHANE 0.23 U
2 U0.096 UJ 1 U 0.5 U NA 0.5 UCHLOROFORM 0.096 UJ
2 U0.14 UJ 1 U 0.5 U NA 0.5 UCHLOROMETHANE 0.14 U
NA16 J 4 0.5 U NA 79CIS-1,2-DICHLOROETHENE 0.29

0.5 U0.085 UJ 1 U 0.5 U NA 0.5 UCIS-1,3-DICHLOROPROPENE 0.085 U
2 U0.082 UJ 1 U 0.5 U NA 0.5 UDIBROMOCHLOROMETHANE 0.082 U
NANA NA 0.5 U NA 0.5 UDIBROMOMETHANE NA
2 U0.13 UJ 1 U 0.5 U NA 0.5 UETHYLBENZENE 0.13 U
NA0.14 UJ NA NA NA NAFREON 113 0.14 U
NA0.17 UJ NA 0.5 UJ NA 0.5 UFREON 12 0.17 U
NANA NA 2 U NA 2 UHEXACHLOROBUTADIENE NA
NA0.068 UJ NA 2 U NA 2 UISOPROPYLBENZENE 0.068 U
NA0.074 UJ NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.074 U
2 U0.2 UJ 2 U 1 U NA 1 UMETHYLENE CHLORIDE 0.2 U
NANA NA 2 UJ NA 2 UN-BUTYLBENZENE NA
NANA NA 2 U NA 2 UN-PROPYLBENZENE NA
NANA NA 2 U NA 2 UNAPHTHALENE NA
NANA NA 2 U NA 2 USEC-BUTYLBENZENE NA
2 U0.095 UJ 1 U 0.5 U NA 0.5 USTYRENE 0.095 U
NANA NA 2 U NA 2 UTERT-BUTYLBENZENE NA

0.8 J0.14 J 1 U 0.5 U NA 0.5 UTETRACHLOROETHENE 0.11 U
2 U0.098 UJ 1 U 0.5 U NA 0.5 UTOLUENE 0.098 U
NA4.9 J 1 U 0.5 U NA 0.42 JTRANS-1,2-DICHLOROETHENE 0.14 U

0.5 U0.087 UJ 1 U 0.5 U NA 0.5 UTRANS-1,3-DICHLOROPROPENE 0.087 U
2 J130 J 1 U 0.5 U NA 14TRICHLOROETHENE 0.12 U
NA0.14 UJ NA 0.5 U NA 0.5 UTRICHLOROFLUOROMETHANE 0.14 U
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08/13/2003

Sample Location ID

Sample Date

A187GB016 A187W01

06/18/1999

A187W01

10/01/1999

A187W01

10/04/1999

A187W01

01/28/2000

A187W01

04/13/1999

Sample ID A187GP067 136A187WB009 253A187WB001 253A187WB005 253A187WB005A 253A187WB008

08/11/2003

A187W01

A187DB001

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.81 J 1 U 0.5 U NA 0.31 JVINYL CHLORIDE 0.22 U
2 U0.22 UJ 0.8 J 0.5 U NA 0.5 UXYLENE (TOTAL) 0.22 U

Semivolatile Organic Compounds (µg/L)

1 UNA 10 U NA 9.6 U 11 U1,2,4-TRICHLOROBENZENE NA
1 UNA 5 U NA 9.6 U 11 U1,2-DICHLOROBENZENE NA
1 UNA 5 U NA 9.6 U 11 U1,3-DICHLOROBENZENE NA
1 UNA 5 U NA 9.6 U 11 U1,4-DICHLOROBENZENE NA
1 UNA 10 UJ NA 9.6 U 11 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
3 UNA 10 U NA 24 U 26 U2,4,5-TRICHLOROPHENOL NA
1 UNA 10 U NA 9.6 U 11 U2,4,6-TRICHLOROPHENOL NA
1 UNA 10 U NA 9.6 U 11 U2,4-DICHLOROPHENOL NA
1 UNA 10 U NA 9.6 U 11 U2,4-DIMETHYLPHENOL NA
3 UNA 10 U NA 24 U 26 U2,4-DINITROPHENOL NA
1 UNA 10 UJ NA 9.6 U 11 U2,4-DINITROTOLUENE NA
1 UNA 10 U NA 9.6 U 11 U2,6-DINITROTOLUENE NA
1 UNA 10 U NA 9.6 U 11 U2-CHLORONAPHTHALENE NA
1 UNA 10 U NA 9.6 U 11 U2-CHLOROPHENOL NA
1 UNA 10 U NA 9.6 U 11 U2-METHYLNAPHTHALENE NA
1 UNA 10 UJ NA 9.6 U 11 U2-METHYLPHENOL NA
3 UNA 10 U NA 24 U 26 U2-NITROANILINE NA
1 UNA 10 U NA 9.6 U 11 U2-NITROPHENOL NA
1 UJNA 10 UJ NA 9.6 U 11 U3,3'-DICHLOROBENZIDINE NA
3 UNA 10 U NA 24 U 26 U3-NITROANILINE NA
3 UNA 10 UJ NA 24 U 26 U4,6-DINITRO-2-METHYLPHENOL NA
1 UNA 10 U NA 9.6 U 11 U4-BROMOPHENYL-PHENYLETHER NA
1 UNA 10 UJ NA 9.6 U 11 U4-CHLORO-3-METHYLPHENOL NA
1 UNA 10 U NA 9.6 U 11 U4-CHLOROANILINE NA
1 UNA 10 U NA 9.6 U 11 U4-CHLOROPHENYL-PHENYLETHER NA
1 UNA 10 U NA 9.6 U 11 U4-METHYLPHENOL NA
3 UNA 10 UJ NA 24 U 26 U4-NITROANILINE NA
3 UNA 10 UJ NA 24 U 26 U4-NITROPHENOL NA
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08/13/2003

Sample Location ID

Sample Date

A187GB016 A187W01

06/18/1999

A187W01

10/01/1999

A187W01

10/04/1999

A187W01

01/28/2000

A187W01

04/13/1999

Sample ID A187GP067 136A187WB009 253A187WB001 253A187WB005 253A187WB005A 253A187WB008

08/11/2003

A187W01

A187DB001

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

1 UNA 10 U NA 9.6 U 11 UACENAPHTHENE NA
1 UNA 10 U NA 9.6 U 11 UACENAPHTHYLENE NA
NANA NA NA 24 U 26 UANILINE NA
1 UNA 10 U NA 9.6 U 11 UANTHRACENE NA
1 UNA 10 U NA 9.6 U 11 UBENZO(A)ANTHRACENE NA
1 UNA 10 U NA 9.6 U 11 UBENZO(A)PYRENE NA
1 UNA 10 U NA 9.6 U 11 UBENZO(B)FLUORANTHENE NA
1 UNA 10 U NA 9.6 U 11 UBENZO(G,H,I)PERYLENE NA
1 UNA 10 U NA 9.6 U 11 UBENZO(K)FLUORANTHENE NA
1 UNA 10 U NA 9.6 U 11 UBIS(2-CHLOROETHOXY)METHANE NA
1 UNA 10 U NA 9.6 U 11 UBIS(2-CHLOROETHYL)ETHER NA
4 UJNA 4 U NA 9.6 U 11 UBIS(2-ETHYLHEXYL)PHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UBUTYLBENZYLPHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UCARBAZOLE NA
1 UNA 10 U NA 9.6 U 11 UCHRYSENE NA
1 UJNA 10 UJ NA 9.6 U 11 UDI-N-BUTYLPHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UDI-N-OCTYLPHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UDIBENZ(A,H)ANTHRACENE NA
1 UNA 10 U NA 9.6 U 11 UDIBENZOFURAN NA
1 UJNA 10 UJ NA 9.6 UJ 11 UDIETHYLPHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UDIMETHYLPHTHALATE NA
1 UNA 10 U NA 9.6 U 11 UFLUORANTHENE NA
1 UNA 10 U NA 9.6 U 11 UFLUORENE NA
1 UNA 10 U NA 9.6 U 11 UHEXACHLOROBENZENE NA
1 UNA 10 U NA 9.6 U 11 UHEXACHLOROBUTADIENE NA
1 UJNA 10 U NA 9.6 U 11 UHEXACHLOROCYCLOPENTADIENE NA
1 UNA 10 UJ NA 9.6 U 11 UHEXACHLOROETHANE NA
1 UNA 10 U NA 9.6 U 11 UINDENO(1,2,3-CD)PYRENE NA
1 UNA 10 U NA 9.6 U 11 UISOPHORONE NA
1 UNA 10 U NA 9.6 U 11 UN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA NA 24 U 26 UN-NITROSODIMETHYLAMINE NA
1 UNA 10 U NA 9.6 U 11 UN-NITROSODIPHENYLAMINE (1) NA
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08/13/2003

Sample Location ID

Sample Date

A187GB016 A187W01

06/18/1999

A187W01

10/01/1999

A187W01

10/04/1999

A187W01

01/28/2000

A187W01

04/13/1999

Sample ID A187GP067 136A187WB009 253A187WB001 253A187WB005 253A187WB005A 253A187WB008

08/11/2003

A187W01

A187DB001

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

1 UNA 10 U NA 9.6 U 11 UNAPHTHALENE NA
1 UNA 10 U NA 9.6 U 11 UNITROBENZENE NA
3 UNA 10 U NA 9.6 U 11 UPENTACHLOROPHENOL NA
1 UNA 10 U NA 9.6 U 11 UPHENANTHRENE NA
1 UNA 10 U NA 9.6 UJ 11 UPHENOL NA
1 UNA 10 U NA 9.6 U 11 UPYRENE NA

Explosives (µg/L)

10 U0.31 UJ 0.2 U NA 5 UJ 1 U1,3,5-TRINITROBENZENE NA
10 U0.91 J 0.2 U NA 5 UJ 1 U1,3-DINITROBENZENE NA
10 U0.2 UJ 0.2 U NA 5 UJ 1 U2,4,6-TRINITROTOLUENE NA
10 U0.16 UJ 0.2 U NA 5 UJ 1 U2,4-DINITROTOLUENE NA
10 U0.47 J 0.2 U NA 5 UJ 1 U2,6-DINITROTOLUENE NA
10 U0.23 UJ 0.2 U NA 5 UJ 1 U2-AMINO-4,6-DINITROTOLUENE NA
NA0.55 UJ 0.2 U NA 5 UJ 1 U2-NITROTOLUENE NA

10 UNA NA NA NA NA2/4-NITROTOLUENE NA
10 U0.4 UJ 0.2 U NA 5 UJ 1 U3-NITROTOLUENE NA
10 U0.18 UJ 0.2 U NA 5 UJ 1 U4-AMINO-2,6-DINITROTOLUENE NA
NA0.63 UJ 0.2 U NA 5 UJ 1 U4-NITROTOLUENE NA

10 U0.42 UJ 0.2 U NA 5 UJ 1 UHMX NA
10 U0.23 UJ 0.2 U NA 5 UJ 1 UNITROBENZENE NA
10 U1.9 UJ NA NA 1 UJ 1 UJPICRIC ACID NA
10 U0.26 UJ 0.2 U NA 5 UJ 1 URDX NA
10 U0.35 UJ 0.2 U NA 5 UJ 1 UTETRYL NA

Anions (mg/L)

NANA 775 NA 3,060 461CHLORIDE NA
NANA 0.05 UJ NA NA NANITRATE (AS N) NA
NANA NA NA 0.2 U 0.08 UJNITRATE+NITRITE AS NITROGEN NA
NANA 0.13 J NA 0.75 J 0.14ORTHO-PHOSPHATE (AS P) NA
NANA 112 NA 20.5 114SULFATE NA

Total Dissolved Solids (mg/L)

1,420NA 1,720 NA 5,490 J 1,480 JTDS NA
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08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

3,470NA NA NA NA NAALUMINUM NA
0.68 UJNA NA NA NA NAANTIMONY NA

101NA NA NA NA NAARSENIC NA
347NA NA NA NA NABARIUM NA

0.3 UNA NA NA NA NABERYLLIUM NA
2 UNA NA NA NA NACADMIUM NA

252,000NA NA NA NA NACALCIUM NA
12.5 JNA NA NA NA NACHROMIUM NA
2.4 JNA NA NA NA NACOBALT NA
8 UJNA NA NA NA NACOPPER NA

19,300NA NA NA NA NAIRON NA
2.59NA NA NA NA NALEAD NA

589,000NA NA NA NA NAMAGNESIUM NA
1,200NA NA NA NA NAMANGANESE NA
0.1 UNA NA NA NA NAMERCURY NA
12.6NA NA NA NA NAMOLYBDENUM NA

16.6 JNA NA NA NA NANICKEL NA
152,000NA NA NA NA NAPOTASSIUM NA

5 UNA NA NA NA NASELENIUM NA
9 UNA NA NA NA NASILVER NA

4,360,000NA NA NA NA NASODIUM NA
0.134 JNA NA NA NA NATHALLIUM NA
11.3 UJNA NA NA NA NAVANADIUM NA

14.5NA NA NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

NA0.12 U NA NA NA 2 U1,1,1-TRICHLOROETHANE 1 U
NA0.14 U NA NA NA 2 U1,1,2,2-TETRACHLOROETHANE 1 U
NA0.1 U NA NA NA 2 U1,1,2-TRICHLOROETHANE 1 U
NA0.091 U NA NA NA 2 U1,1-DICHLOROETHANE 1 U
NA0.12 U NA NA NA 2 U1,1-DICHLOROETHENE 1 U
NA0.33 U NA NA NA NA1,2,3-TRICHLOROBENZENE NA

 Page 15 of 39 



08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.22 U NA NA NA NA1,2,4-TRICHLOROBENZENE 1 U
NA1 U NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE 1 U
NA0.073 U NA NA NA NA1,2-DIBROMOETHANE 1 U
NA0.088 U NA NA NA NA1,2-DICHLOROBENZENE 1 U
NA0.12 U NA NA NA 0.5 U1,2-DICHLOROETHANE 1 U
NANA NA NA NA 81,2-DICHLOROETHENE (TOTAL) NA
NA0.13 U NA NA NA 2 U1,2-DICHLOROPROPANE 1 U
NA0.11 U NA NA NA NA1,3-DICHLOROBENZENE 1 U
NA0.098 U NA NA NA NA1,4-DICHLOROBENZENE 1 U
NANA NA NA NA 2 U2-BUTANONE NA
NANA NA NA NA 2 U2-HEXANONE 5 U
NANA NA NA NA 2 U4-METHYL-2-PENTANONE 5 U
NA20 UJ NA NA NA 2 UJACETONE 6 UJ
NA0.11 U NA NA NA 0.5 UBENZENE 1 U
NA0.13 U NA NA NA NABROMOCHLOROMETHANE 1 U
NA0.085 U NA NA NA 2 UBROMODICHLOROMETHANE 1 U
NA0.28 U NA NA NA 2 UBROMOFORM 1 U
NA0.22 U NA NA NA 2 UBROMOMETHANE 1 U
NA0.17 NA NA NA 2 UCARBON DISULFIDE 1 U
NA0.13 U NA NA NA 0.5 UCARBON TETRACHLORIDE 1 U
NA0.094 U NA NA NA 2 UCHLOROBENZENE 1 U
NA0.23 U NA NA NA 2 UCHLOROETHANE 1 U
NA0.096 U NA NA NA 2 UCHLOROFORM 1 U
NA0.14 U NA NA NA 2 UCHLOROMETHANE 1 U
NA0.18 NA NA NA NACIS-1,2-DICHLOROETHENE 14
NA0.085 U NA NA NA 0.5 UCIS-1,3-DICHLOROPROPENE 1 U
NA0.082 U NA NA NA 2 UDIBROMOCHLOROMETHANE 1 U
NA0.13 U NA NA NA 2 UETHYLBENZENE 1 U
NA0.14 U NA NA NA NAFREON 113 NA
NA0.17 U NA NA NA NAFREON 12 NA
NA0.068 U NA NA NA NAISOPROPYLBENZENE NA
NA0.074 U NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
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08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.2 U NA NA NA 2 UMETHYLENE CHLORIDE 2 U
NA0.095 U NA NA NA 2 USTYRENE 1 U
NA0.11 U NA NA NA 2 UTETRACHLOROETHENE 1 U
NA0.098 U NA NA NA 2 UTOLUENE 1 U
NA0.14 U NA NA NA NATRANS-1,2-DICHLOROETHENE 1
NA0.087 U NA NA NA 0.5 UTRANS-1,3-DICHLOROPROPENE 1 U
NA0.12 U NA NA NA 3 JTRICHLOROETHENE 3
NA0.14 U NA NA NA NATRICHLOROFLUOROMETHANE NA
NA0.22 U NA NA NA 0.5 UVINYL CHLORIDE 1 U
NA0.22 U NA NA NA 2 UXYLENE (TOTAL) 1 U

Semivolatile Organic Compounds (µg/L)

NA0.36 U NA NA NA 1 U1,2,4-TRICHLOROBENZENE 10 U
NANA NA NA NA 1 U1,2-DICHLOROBENZENE 5 U
NANA NA NA NA 1 U1,3-DICHLOROBENZENE 5 U
NANA NA NA NA 1 U1,4-DICHLOROBENZENE 5 U
NA0.32 U NA NA NA 1 U2,2'-OXYBIS(1-CHLOROPROPANE) 10 U
NA0.39 U NA NA NA 3 U2,4,5-TRICHLOROPHENOL 10 U
NA0.21 U NA NA NA 1 U2,4,6-TRICHLOROPHENOL 10 U
NA0.3 U NA NA NA 1 U2,4-DICHLOROPHENOL 10 U
NA0.27 U NA NA NA 1 U2,4-DIMETHYLPHENOL 10 U
NA2.3 U NA NA NA 3 U2,4-DINITROPHENOL 10 UJ
NA0.28 U NA NA NA 1 U2,4-DINITROTOLUENE 10 U
NA0.36 U NA NA NA 1 U2,6-DINITROTOLUENE 10 U
NA0.3 U NA NA NA 1 U2-CHLORONAPHTHALENE 10 U
NA0.32 U NA NA NA 1 U2-CHLOROPHENOL 10 U
NA0.25 U NA NA NA 1 U2-METHYLNAPHTHALENE 10 U
NA0.34 U NA NA NA 1 U2-METHYLPHENOL 10 U
NA0.34 U NA NA NA 3 U2-NITROANILINE 10 U
NA0.38 U NA NA NA 1 U2-NITROPHENOL 10 U
NA0.28 U NA NA NA 1 U3,3'-DICHLOROBENZIDINE 10 U
NA3.3 U NA NA NA 3 U3-NITROANILINE 10 U
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08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA2.2 U NA NA NA 3 U4,6-DINITRO-2-METHYLPHENOL 10 U
NA0.28 U NA NA NA 1 U4-BROMOPHENYL-PHENYLETHER 10 U
NA0.5 U NA NA NA 1 U4-CHLORO-3-METHYLPHENOL 10 U
NA0.38 U NA NA NA 1 U4-CHLOROANILINE 10 U
NA0.29 U NA NA NA 1 U4-CHLOROPHENYL-PHENYLETHER 10 U
NA0.49 U NA NA NA 1 U4-METHYLPHENOL 10 U
NA4.1 U NA NA NA 3 U4-NITROANILINE 10 U
NA2 U NA NA NA 3 UJ4-NITROPHENOL 10 UJ
NA0.29 U NA NA NA 1 UACENAPHTHENE 10 U
NA0.24 U NA NA NA 1 UACENAPHTHYLENE 10 U
NA0.62 U NA NA NA 1 UANTHRACENE 10 U
NA0.6 U NA NA NA 1 UBENZO(A)ANTHRACENE 10 U
NA0.66 U NA NA NA 1 UBENZO(A)PYRENE 10 U
NA0.59 U NA NA NA 1 UBENZO(B)FLUORANTHENE 10 U
NA0.83 U NA NA NA 1 UBENZO(G,H,I)PERYLENE 10 U
NA0.84 U NA NA NA 1 UBENZO(K)FLUORANTHENE 10 U
NA5.9 U NA NA NA NABENZOIC ACID NA
NA0.28 U NA NA NA 1 UBIS(2-CHLOROETHOXY)METHANE 10 U
NA0.34 U NA NA NA 1 UBIS(2-CHLOROETHYL)ETHER 10 U
NA2 U NA NA NA 1 UJBIS(2-ETHYLHEXYL)PHTHALATE 4 UJ
NA0.48 U NA NA NA 1 UJBUTYLBENZYLPHTHALATE 10 U
NA0.24 U NA NA NA 1 UCARBAZOLE 10 U
NA0.8 U NA NA NA 1 UCHRYSENE 10 U
NA0.37 U NA NA NA 1 UJDI-N-BUTYLPHTHALATE 10 U
NA0.64 U NA NA NA 1 UDI-N-OCTYLPHTHALATE 10 UJ
NA0.76 U NA NA NA 1 UDIBENZ(A,H)ANTHRACENE 10 U
NA0.33 U NA NA NA 1 UDIBENZOFURAN 10 U
NA0.3 U NA NA NA 1 UJDIETHYLPHTHALATE 10 U
NA0.26 U NA NA NA 1 UDIMETHYLPHTHALATE 10 U
NA0.66 U NA NA NA 1 UFLUORANTHENE 10 U
NA0.33 U NA NA NA 1 UFLUORENE 10 U
NA0.64 U NA NA NA 1 UHEXACHLOROBENZENE 10 U
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08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA0.3 U NA NA NA 1 UHEXACHLOROBUTADIENE 10 U
NA1.3 U NA NA NA 1 UJHEXACHLOROCYCLOPENTADIENE 10 U
NA0.3 U NA NA NA 1 UHEXACHLOROETHANE 10 U
NA0.7 U NA NA NA 1 UINDENO(1,2,3-CD)PYRENE 10 U
NA0.25 U NA NA NA 1 UISOPHORONE 10 U
NA0.51 U NA NA NA 1 UN-NITROSO-DI-N-PROPYLAMINE 10 U
NA0.49 U NA NA NA 1 UN-NITROSODIPHENYLAMINE (1) 10 U
NA0.37 U NA NA NA 1 UNAPHTHALENE 10 U
NA0.58 U NA NA NA 1 UNITROBENZENE 10 U
NA2.5 U NA NA NA 3 UPENTACHLOROPHENOL 10 U
NA0.49 U NA NA NA 1 UPHENANTHRENE 10 U
NA0.33 U NA NA NA 1 UPHENOL 10 U
NA0.74 U NA NA NA 1 UPYRENE 10 UJ

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.18 HNA NA NA NA NADIESEL RANGE ORGANICS NA
0.11 LNA NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NA0.021 U NA NA NA NAGASOLINE RANGE ORGANICS NA

Explosives (µg/L)

NANA 0.58 U NA NA 10 U1,3,5-TRINITROBENZENE 0.2 U
NANA 0.35 U NA NA 10 U1,3-DINITROBENZENE 0.2 U
NANA 0.38 U NA NA 10 U2,4,6-TRINITROTOLUENE 0.2 U
NANA 0.3 U NA NA 10 U2,4-DINITROTOLUENE 0.2 U
NANA 0.6 U NA NA 10 U2,6-DINITROTOLUENE 0.2 U
NANA 0.43 U NA NA 10 U2-AMINO-4,6-DINITROTOLUENE 0.2 U
NANA 1.1 U NA NA NA2-NITROTOLUENE 0.2 U
NANA NA NA NA 10 U2/4-NITROTOLUENE NA
NANA 0.75 U NA NA 10 U3-NITROTOLUENE 0.2 U
NANA 0.33 U NA NA 10 U4-AMINO-2,6-DINITROTOLUENE 0.2 U
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08/15/2003

Sample Location ID

Sample Date

A187W01 A187W01

08/19/2003

A187W01

03/31/2004

A187W01

03/31/2004

A187W01

04/09/1999

A187W02

08/18/2003

Sample ID A187WB914A A187WB914B A187WB914C A187WB921 A187WB921Z 136A187WB018

06/18/1999

A187W02

253A187WB002

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NANA 1.2 U NA NA NA4-NITROTOLUENE 0.2 U
NANA 0.78 U NA NA 10 UHMX 0.2 UJ
NANA 0.43 U NA NA 10 UNITROBENZENE 0.2 U
NANA 1.2 UJ NA NA NANITROGLYCERINE NA

20 UINA NA 1 U 5 UX NAPERCHLORATE NA
NANA 1.1 UJ NA NA NAPETN NA

1.9 UJNA NA NA NA 10 UPICRIC ACID 1 U
NANA 0.48 U NA NA 10 URDX 0.2 U
NANA 0.65 U NA NA 10 UTETRYL 0.2 UJ

Anions (mg/L)

NANA NA NA NA NACHLORIDE 1,520
NANA NA NA NA NANITRATE (AS N) 0.05 UJ
NANA NA NA NA NAORTHO-PHOSPHATE (AS P) 0.3 J
NANA NA NA NA NASULFATE 146

Total Dissolved Solids (mg/L)

NANA NA NA NA 3,070TDS 3,440
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA 50 U NA NAALUMINUM NA
NANA NA 0.411 NA NAANTIMONY NA
NANA NA 6.77 NA NAARSENIC NA
NANA NA 55.9 NA NABARIUM NA
NANA NA 0.3 U NA NABERYLLIUM NA
NANA NA 2 U NA NACADMIUM NA
NANA NA 530,000 NA NACALCIUM NA
NANA NA 3 UJ NA NACHROMIUM NA
NANA NA 2 U NA NACOBALT NA
NANA NA 8 UJ NA NACOPPER NA
NANA NA 2,830 NA NAIRON NA
NANA NA 0.128 NA NALEAD NA
NANA NA 236,000 NA NAMAGNESIUM NA
NANA NA 4,110 NA NAMANGANESE NA
NANA NA 0.1 U NA NAMERCURY NA
NANA NA 2.3 NA NAMOLYBDENUM NA
NANA NA 22.2 J NA NANICKEL NA
NANA NA 74,300 NA NAPOTASSIUM NA
NANA NA 5 UJ NA NASELENIUM NA
NANA NA 9 U NA NASILVER NA
NANA NA 1,410,000 NA NASODIUM NA
NANA NA 0.015 U NA NATHALLIUM NA
NANA NA 4 U NA NAVANADIUM NA
NANA NA 2 U NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1,1,2-TETRACHLOROETHANE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 2 U 1 U1,1,1-TRICHLOROETHANE 0.5 U
0.5 U0.5 U 0.14 U 0.14 U 2 U 1 U1,1,2,2-TETRACHLOROETHANE 0.5 U
0.5 U0.5 U 0.1 U 0.1 U 2 U 1 U1,1,2-TRICHLOROETHANE 0.5 U
0.5 U0.5 U 0.091 UJ 0.091 U 2 U 1 U1,1-DICHLOROETHANE 0.5 U
0.5 U0.37 J 0.12 U 0.19 2 U 1 U1,1-DICHLOROETHENE 0.5 U
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1-DICHLOROPROPENE 0.5 U
2 U2 U 0.33 U 0.33 U NA NA1,2,3-TRICHLOROBENZENE 2 U

0.5 U0.5 U NA NA NA NA1,2,3-TRICHLOROPROPANE 0.5 U
2 U2 U 0.22 U 0.22 U NA 1 U1,2,4-TRICHLOROBENZENE 2 U
2 U2 U NA NA NA NA1,2,4-TRIMETHYLBENZENE 2 U
2 U2 U 1 U 1 U NA 1 U1,2-DIBROMO-3-CHLOROPROPANE 2 U
2 U2 U 0.073 U 0.073 U NA 1 U1,2-DIBROMOETHANE 2 U

0.5 U0.5 U 0.088 U 0.088 U NA 1 U1,2-DICHLOROBENZENE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 0.5 U 1 U1,2-DICHLOROETHANE 0.5 U
NANA NA NA 2 U NA1,2-DICHLOROETHENE (TOTAL) NA

0.5 U0.5 U 0.13 U 0.13 U 2 U 1 U1,2-DICHLOROPROPANE 0.5 U
2 U2 U NA NA NA NA1,3,5-TRIMETHYLBENZENE 2 U

0.5 U0.5 U 0.11 U 0.11 U NA 1 U1,3-DICHLOROBENZENE 0.5 U
0.5 U0.5 U NA NA NA NA1,3-DICHLOROPROPANE 0.5 U
0.5 U0.5 U 0.098 U 0.098 U NA 1 U1,4-DICHLOROBENZENE 0.5 U
0.5 U0.5 U NA NA NA NA2,2-DICHLOROPROPANE 0.5 U
NANA NA NA 2 U NA2-BUTANONE NA
2 U2 U NA NA NA NA2-CHLOROTOLUENE 2 U

20 U20 U NA NA 2 U 5 U2-HEXANONE 20 U
2 U2 U NA NA NA NA4-CHLOROTOLUENE 2 U
2 U2 UJ NA NA NA NA4-ISOPROPYLTOLUENE 2 UJ
NANA NA NA 2 U 5 U4-METHYL-2-PENTANONE NA
NANA 5.8 UJ NA 2 U 11 UJACETONE NA

0.5 U0.5 U 0.11 U 0.11 U 0.5 U 1 UBENZENE 0.5 U
0.5 U0.5 U NA NA NA NABROMOBENZENE 0.5 U
NANA 0.13 U 0.13 U NA 1 UBROMOCHLOROMETHANE NA

0.5 U0.5 U 0.085 U 0.085 U 2 U 1 UBROMODICHLOROMETHANE 0.5 U
0.5 U0.5 U 0.28 U 0.28 U 2 U 1 UBROMOFORM 0.5 U
0.5 U0.5 U 0.22 U 0.22 U 2 U 1 UBROMOMETHANE 0.5 U
0.5 U0.5 U 0.16 U 0.16 U 2 U 1 UCARBON DISULFIDE 0.5 U
0.5 U0.5 U 0.13 U 0.13 U 0.5 U 1 UCARBON TETRACHLORIDE 0.5 U
0.5 U0.5 U 0.094 U 0.094 U 2 U 1 UCHLOROBENZENE 0.5 U
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.23 U 0.23 U 2 U 1 UCHLOROETHANE 0.5 U
0.5 U0.5 U 0.096 UJ 0.096 U 2 U 1 UCHLOROFORM 0.5 U
0.5 U0.5 U 0.14 U 0.14 U 2 U 1 UCHLOROMETHANE 0.5 U

72120 J 0.44 21 NA 1 UCIS-1,2-DICHLOROETHENE 0.5 U
0.5 U0.5 U 0.085 U 0.085 U 0.5 U 1 UCIS-1,3-DICHLOROPROPENE 0.5 U
0.5 U0.5 U 0.082 U 0.082 U 2 U 1 UDIBROMOCHLOROMETHANE 0.5 U
0.5 U0.5 U NA NA NA NADIBROMOMETHANE 0.5 U
0.5 U0.5 U 0.13 U 0.13 U 2 U 1 UETHYLBENZENE 0.5 U
NANA 0.14 U 0.14 U NA NAFREON 113 NA

0.5 U0.5 UJ 0.17 U 0.17 U NA NAFREON 12 0.5 UJ
2 U2 U NA NA NA NAHEXACHLOROBUTADIENE 2 U
2 U2 U 0.068 U 0.068 U NA NAISOPROPYLBENZENE 2 U
NANA 0.074 U 0.074 U NA NAMETHYL TERTIARY BUTYLETHER NA
1 U1 U 0.2 U 0.2 U 2 U 2 UJMETHYLENE CHLORIDE 1 U
2 U2 UJ NA NA NA NAN-BUTYLBENZENE 2 UJ
2 U2 U NA NA NA NAN-PROPYLBENZENE 2 U
2 U2 U NA NA NA NANAPHTHALENE 2 U
2 U2 U NA NA NA NASEC-BUTYLBENZENE 2 U

0.5 U0.5 U 0.095 U 0.095 U 2 U 1 USTYRENE 0.5 U
2 U2 U NA NA NA NATERT-BUTYLBENZENE 2 U

0.5 U0.5 U 0.11 U 0.11 U 2 U 1 UTETRACHLOROETHENE 0.5 U
0.5 U0.5 U 0.098 U 0.098 U 2 U 1 UTOLUENE 0.5 U
1.83.5 0.58 1 NA 1 UTRANS-1,2-DICHLOROETHENE 0.5 U

0.5 U0.5 U 0.087 U 0.087 U 0.5 U 1 UTRANS-1,3-DICHLOROPROPENE 0.5 U
62.8 0.14 9.3 2 U 1 UTRICHLOROETHENE 0.5 U

0.5 U0.5 U 0.14 U 0.14 U NA NATRICHLOROFLUOROMETHANE 0.5 U
0.48 J2.4 0.22 U 0.22 U 0.5 U 1 UVINYL CHLORIDE 0.5 U
0.5 U0.5 U 0.4 0.22 U 2 U 0.8 JXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

11 U9.6 U NA 0.36 U 1 U 10 U1,2,4-TRICHLOROBENZENE 10 U
11 U9.6 U NA NA 1 U 5 U1,2-DICHLOROBENZENE 10 U
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

11 U9.6 U NA NA 1 U 5 U1,3-DICHLOROBENZENE 10 U
11 U9.6 U NA NA 1 U 5 U1,4-DICHLOROBENZENE 10 U
11 U9.6 U NA 0.32 U 1 U 10 U2,2'-OXYBIS(1-CHLOROPROPANE) 10 U
27 U24 U NA 0.39 U 3 U 10 U2,4,5-TRICHLOROPHENOL 26 U
11 U9.6 U NA 0.21 U 1 U 10 U2,4,6-TRICHLOROPHENOL 10 U
11 U9.6 U NA 0.3 U 1 U 10 U2,4-DICHLOROPHENOL 10 U
11 U9.6 U NA 0.27 U 1 U 10 U2,4-DIMETHYLPHENOL 10 U
27 U24 U NA 2.3 U 3 U 10 UJ2,4-DINITROPHENOL 26 U
11 U9.6 U NA 0.28 U 1 U 10 U2,4-DINITROTOLUENE 10 U
11 U9.6 U NA 0.35 U 1 U 10 U2,6-DINITROTOLUENE 10 U
11 U9.6 U NA 0.29 U 1 U 10 U2-CHLORONAPHTHALENE 10 U
11 U9.6 U NA 0.32 U 1 U 10 U2-CHLOROPHENOL 10 U
11 U9.6 U NA 0.24 U 1 U 10 U2-METHYLNAPHTHALENE 10 U
11 U9.6 U NA 0.33 U 1 U 10 U2-METHYLPHENOL 10 U
27 U24 U NA 0.34 U 3 U 10 U2-NITROANILINE 26 U
11 U9.6 U NA 0.38 U 1 U 10 U2-NITROPHENOL 10 U
11 U9.6 U NA 0.27 U 1 U 10 U3,3'-DICHLOROBENZIDINE 10 U
27 U24 U NA 3.3 U 3 U 10 U3-NITROANILINE 26 U
27 U24 U NA 2.2 U 3 U 10 U4,6-DINITRO-2-METHYLPHENOL 26 U
11 U9.6 U NA 0.28 U 1 U 10 U4-BROMOPHENYL-PHENYLETHER 10 U
11 U9.6 U NA 0.49 U 1 U 10 U4-CHLORO-3-METHYLPHENOL 10 U
11 U9.6 U NA 0.38 U 1 U 10 U4-CHLOROANILINE 10 U
11 U9.6 U NA 0.28 U 1 U 10 U4-CHLOROPHENYL-PHENYLETHER 10 U
11 U9.6 U NA 0.48 U 1 U 10 U4-METHYLPHENOL 10 U
27 U24 U NA 4.1 U 3 U 10 U4-NITROANILINE 26 U
27 U24 U NA 2 U 3 UJ 10 UJ4-NITROPHENOL 26 U
11 U9.6 U NA 0.29 U 1 U 10 UACENAPHTHENE 10 U
11 U9.6 U NA 0.24 U 1 U 10 UACENAPHTHYLENE 10 U
27 U24 U NA NA NA NAANILINE 26 U
11 U9.6 U NA 0.62 U 1 U 10 UANTHRACENE 10 U
11 U9.6 U NA 0.6 U 1 U 10 UBENZO(A)ANTHRACENE 10 U
11 U9.6 U NA 0.66 U 1 U 10 UBENZO(A)PYRENE 10 U
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

11 U9.6 U NA 0.59 U 1 U 10 UBENZO(B)FLUORANTHENE 10 U
11 U9.6 U NA 0.82 U 1 U 10 UBENZO(G,H,I)PERYLENE 10 U
11 U9.6 U NA 0.83 U 1 U 10 UBENZO(K)FLUORANTHENE 10 U
NANA NA 5.9 U NA NABENZOIC ACID NA

11 U9.6 U NA 0.28 U 1 U 10 UBIS(2-CHLOROETHOXY)METHANE 10 U
11 U9.6 U NA 0.34 U 1 U 10 UBIS(2-CHLOROETHYL)ETHER 10 U
11 U9.6 U NA 1.9 U 6 UJ 4 UJBIS(2-ETHYLHEXYL)PHTHALATE 10 U
11 U9.6 U NA 0.47 U 2 UJ 10 UBUTYLBENZYLPHTHALATE 10 U
11 U9.6 U NA 0.24 U 1 U 10 UCARBAZOLE 10 U
11 U9.6 U NA 0.79 U 1 U 10 UCHRYSENE 10 U
11 U9.6 U NA 0.37 U 7 UJ 10 UDI-N-BUTYLPHTHALATE 10 U
11 U9.6 U NA 0.63 U 1 U 10 UJDI-N-OCTYLPHTHALATE 10 U
11 U9.6 U NA 0.76 U 1 U 10 UDIBENZ(A,H)ANTHRACENE 10 U
11 U9.6 U NA 0.33 U 1 U 10 UDIBENZOFURAN 10 U
11 U9.6 U NA 0.29 U 3 UJ 10 UDIETHYLPHTHALATE 10 U
11 U9.6 U NA 0.26 U 1 U 10 UDIMETHYLPHTHALATE 10 U
11 U9.6 U NA 0.66 U 1 U 10 UFLUORANTHENE 10 U
11 U9.6 U NA 0.33 U 1 U 10 UFLUORENE 10 U
11 U9.6 U NA 0.63 U 1 U 10 UHEXACHLOROBENZENE 10 U
11 U9.6 U NA 0.3 U 1 U 10 UHEXACHLOROBUTADIENE 10 U
11 U9.6 U NA 1.3 U 1 UJ 10 UHEXACHLOROCYCLOPENTADIENE 10 U
11 U9.6 U NA 0.29 U 1 U 10 UHEXACHLOROETHANE 10 U
11 U9.6 U NA 0.69 U 1 U 10 UINDENO(1,2,3-CD)PYRENE 10 U
11 U9.6 U NA 0.25 U 1 U 10 UISOPHORONE 10 U
11 U9.6 U NA 0.5 U 1 U 10 UN-NITROSO-DI-N-PROPYLAMINE 10 U
27 U24 U NA NA NA NAN-NITROSODIMETHYLAMINE 26 U
11 U9.6 U NA 0.48 U 1 U 10 UN-NITROSODIPHENYLAMINE (1) 10 U
11 U9.6 U NA 0.37 U 1 U 10 UNAPHTHALENE 10 U
11 U9.6 U NA 0.57 U 1 U 10 UNITROBENZENE 10 U
11 U9.6 U NA 2.5 U 3 U 10 UPENTACHLOROPHENOL 10 U
11 U9.6 U NA 0.49 U 1 U 10 UPHENANTHRENE 10 U
11 U9.6 UJ NA 0.33 U 1 U 10 UPHENOL 10 UJ
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

11 U9.6 U NA 0.74 U 1 U 10 UJPYRENE 10 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.059 J NA NADIESEL RANGE ORGANICS NA
NANA NA 0.054 U NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA 0.024 J NA NAGASOLINE RANGE ORGANICS NA

Explosives (µg/L)

1 U5 U NA 0.23 U 10 U 0.2 U1,3,5-TRINITROBENZENE 5 U
1 U5 U NA 0.17 UJ 10 U 0.2 U1,3-DINITROBENZENE 5 U
1 U5 U NA 0.15 U 10 U 0.2 U2,4,6-TRINITROTOLUENE 5 U
1 U5 U NA 0.13 J 10 U 0.2 U2,4-DINITROTOLUENE 5 U
1 U5 U NA 0.24 U 10 U 0.2 U2,6-DINITROTOLUENE 5 U
1 U5 U NA 0.24 J 10 U 0.2 U2-AMINO-4,6-DINITROTOLUENE 5 U
1 U5 U NA 0.41 U NA 0.2 U2-NITROTOLUENE 5 U
NANA NA NA 10 U NA2/4-NITROTOLUENE NA
1 U5 U NA 0.3 U 10 U 0.2 U3-NITROTOLUENE 5 U
1 U5 U NA 0.13 U 10 U 0.2 U4-AMINO-2,6-DINITROTOLUENE 5 U
1 U5 U NA 0.47 U NA 0.2 U4-NITROTOLUENE 5 U
1 U5 U NA 0.31 U 10 U 0.2 UHMX 5 U
1 U5 UJ NA 0.17 U 10 U 0.2 UNITROBENZENE 5 UJ
NANA NA 0.94 UJ NA NANITROGLYCERINE NA
NANA NA 0.87 UJ NA NAPETN NA

1 UJ1 UJ NA 1.9 U 10 U 1 UPICRIC ACID 1 UJ
1 U5 U NA 0.19 U 10 U 0.2 URDX 5 U
1 U5 U NA 0.26 U 10 U 0.2 UTETRYL 5 U

Anions (mg/L)

9221,420 NA NA NA 3,600CHLORIDE 3,660
NANA NA NA NA 0.05 UJNITRATE (AS N) NA
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10/04/1999

Sample Location ID

Sample Date

A187W02 A187W02

08/11/2003

A187W02

08/14/2003

A187W02

04/12/1999

A187W03

06/18/1999

A187W03

01/28/2000

Sample ID 253A187WB006 253A187WB009 A187DB002 A187WB915A 136A187WB027 253A187WB003

10/01/1999

A187W03

253A187WB007

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Anions (mg/L)

0.05 UJ0.03 J NA NA NA NANITRATE+NITRITE AS NITROGEN 0.03 J
0.040.11 J NA NA NA 0.32 JORTHO-PHOSPHATE (AS P) 0.04 J
14896.3 NA NA NA 576SULFATE 542

Total Dissolved Solids (mg/L)

2,350 J3,190 J NA NA 7,990 6,280TDS 6,800 J
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA 50 U NA NA NAALUMINUM NA
NANA 0.187 UJ NA NA NAANTIMONY NA
NANA 6.61 J NA NA NAARSENIC NA
NANA 57.5 NA NA NABARIUM NA
NANA 0.3 U NA NA NABERYLLIUM NA
NANA 2 U NA NA NACADMIUM NA
NANA 670,000 NA NA NACALCIUM NA
NANA 3 UJ NA NA NACHROMIUM NA
NANA 3.4 J NA NA NACOBALT NA
NANA 8 UJ NA NA NACOPPER NA
NANA 420 NA NA NAIRON NA
NANA 0.15 J NA NA NALEAD NA
NANA 585,000 NA NA NAMAGNESIUM NA
NANA 587 NA NA NAMANGANESE NA
NANA 0.1 U NA NA NAMERCURY NA
NANA 0.8 J NA NA NAMOLYBDENUM NA
NANA 12.6 J NA NA NANICKEL NA
NANA 2,550 NA NA NAPOTASSIUM NA
NANA 5 UJ NA NA NASELENIUM NA
NANA 9 U NA NA NASILVER NA
NANA 973,000 NA NA NASODIUM NA
NANA 0.03 J NA NA NATHALLIUM NA
NANA 4 U NA NA NAVANADIUM NA
NANA 2 J NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

NA0.5 U NA NA NA NA1,1,1,2-TETRACHLOROETHANE NA
0.12 U0.5 U 0.12 U NA 2 U NA1,1,1-TRICHLOROETHANE 2 U
0.14 U0.5 U 0.14 U NA 2 U NA1,1,2,2-TETRACHLOROETHANE 2 U
0.1 U0.5 U 0.1 U NA 2 U NA1,1,2-TRICHLOROETHANE 2 U

0.091 UJ0.5 U 0.091 U NA 2 U NA1,1-DICHLOROETHANE 2 U
0.12 U0.5 U 0.12 U NA 2 U NA1,1-DICHLOROETHENE 2 U
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.5 U NA NA NA NA1,1-DICHLOROPROPENE NA
0.33 U2 U 0.33 U NA NA NA1,2,3-TRICHLOROBENZENE NA

NA0.5 U NA NA NA NA1,2,3-TRICHLOROPROPANE NA
0.22 U2 U 0.22 U NA NA NA1,2,4-TRICHLOROBENZENE NA

NA2 U NA NA NA NA1,2,4-TRIMETHYLBENZENE NA
1 U2 U 1 U NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA

0.073 U2 U 0.073 U NA NA NA1,2-DIBROMOETHANE NA
0.088 U0.5 U 0.088 U NA NA NA1,2-DICHLOROBENZENE NA
0.12 U0.5 U 0.12 U NA 0.5 U NA1,2-DICHLOROETHANE 0.5 U

NANA NA NA 2 U NA1,2-DICHLOROETHENE (TOTAL) 2 U
0.13 U0.5 U 0.13 U NA 2 U NA1,2-DICHLOROPROPANE 2 U

NA2 U NA NA NA NA1,3,5-TRIMETHYLBENZENE NA
0.11 U0.5 U 0.11 U NA NA NA1,3-DICHLOROBENZENE NA

NA0.5 U NA NA NA NA1,3-DICHLOROPROPANE NA
0.098 U0.5 U 0.098 U NA NA NA1,4-DICHLOROBENZENE NA

NA0.5 U NA NA NA NA2,2-DICHLOROPROPANE NA
NANA NA NA 0.4 UJ NA2-BUTANONE 2 U
NA2 U NA NA NA NA2-CHLOROTOLUENE NA
NA20 U NA NA 2 UJ NA2-HEXANONE 2 UJ
NA2 U NA NA NA NA4-CHLOROTOLUENE NA
NA2 U NA NA NA NA4-ISOPROPYLTOLUENE NA
NANA 5.1 U NA 2 U NA4-METHYL-2-PENTANONE 2 U

5.4 UJNA NA NA 2 UJ NAACETONE 2 UJ
0.11 U0.5 U 0.11 U NA 0.5 U NABENZENE 0.5 U

NA0.5 U NA NA NA NABROMOBENZENE NA
0.13 UNA 0.13 U NA NA NABROMOCHLOROMETHANE NA
0.085 U0.5 U 0.085 U NA 2 U NABROMODICHLOROMETHANE 2 U
0.28 U0.5 U 0.28 U NA 2 U NABROMOFORM 2 U
0.22 U0.5 U 0.22 UJ NA 2 U NABROMOMETHANE 2 U
0.16 U0.5 U 0.33 J NA 2 U NACARBON DISULFIDE 2 U
0.13 U0.5 U 0.13 U NA 0.5 U NACARBON TETRACHLORIDE 0.5 U
0.094 U0.5 U 0.094 U NA 2 U NACHLOROBENZENE 2 U
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.23 U0.5 U NA NA 2 U NACHLOROETHANE 2 U
0.096 UJ0.5 U 0.096 U NA 2 U NACHLOROFORM 2 U
0.14 U0.5 U 0.14 UJ NA 2 U NACHLOROMETHANE 2 U
0.12 U0.5 U 0.12 U NA NA NACIS-1,2-DICHLOROETHENE NA
0.085 U0.5 U 0.085 U NA 0.5 U NACIS-1,3-DICHLOROPROPENE 0.5 U
0.082 U0.5 U 0.082 U NA 2 U NADIBROMOCHLOROMETHANE 2 U

NA0.5 U NA NA NA NADIBROMOMETHANE NA
0.13 U0.5 U 0.13 U NA 2 U NAETHYLBENZENE 2 U
0.14 UNA 0.14 U NA NA NAFREON 113 NA
0.17 U0.5 U 0.17 U NA NA NAFREON 12 NA

NA2 U NA NA NA NAHEXACHLOROBUTADIENE NA
0.068 U2 U 0.068 U NA NA NAISOPROPYLBENZENE NA
0.074 UNA 0.074 U NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 U1 U 0.2 U NA 2 U NAMETHYLENE CHLORIDE 2 U
NA2 U NA NA NA NAN-BUTYLBENZENE NA
NA2 U NA NA NA NAN-PROPYLBENZENE NA
NA2 U NA NA NA NANAPHTHALENE NA
NA2 U NA NA NA NASEC-BUTYLBENZENE NA

0.095 U0.5 U 0.095 U NA 2 U NASTYRENE 2 U
NA2 U NA NA NA NATERT-BUTYLBENZENE NA

0.11 U0.5 U 0.11 U NA 2 U NATETRACHLOROETHENE 2 U
0.098 U0.5 U 0.098 U NA 2 U NATOLUENE 2 U
0.14 U0.5 U 0.14 U NA NA NATRANS-1,2-DICHLOROETHENE NA
0.087 U0.5 U 0.087 U NA 0.5 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
0.12 U0.5 U 0.12 U NA 2 U NATRICHLOROETHENE 2 U
0.14 U0.5 U 0.14 U NA NA NATRICHLOROFLUOROMETHANE NA
0.22 U0.5 U 0.22 U NA 0.5 U NAVINYL CHLORIDE 0.5 U
0.22 U0.5 U 0.22 U NA 2 U NAXYLENE (TOTAL) 2 U

Semivolatile Organic Compounds (µg/L)

NA10 U 0.36 U 10 U NA 10 U1,2,4-TRICHLOROBENZENE NA
NA10 U NA 5 U NA 5 U1,2-DICHLOROBENZENE NA
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U NA 5 U NA 5 U1,3-DICHLOROBENZENE NA
NA10 U NA 5 U NA 5 U1,4-DICHLOROBENZENE NA
NA10 U 0.32 U 10 U NA 10 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA25 U 0.39 U 25 U NA 25 U2,4,5-TRICHLOROPHENOL NA
NA10 U 0.21 U 10 U NA 10 U2,4,6-TRICHLOROPHENOL NA
NA10 U 0.3 U 10 U NA 10 U2,4-DICHLOROPHENOL NA
NA10 U 0.27 U 10 U NA 10 U2,4-DIMETHYLPHENOL NA
NA25 U 2.3 U 25 UJ NA 25 UJ2,4-DINITROPHENOL NA
NA10 U 0.28 U 10 U NA 10 U2,4-DINITROTOLUENE NA
NA10 U 0.35 U 10 U NA 10 U2,6-DINITROTOLUENE NA
NA10 U 0.29 U 10 U NA 10 U2-CHLORONAPHTHALENE NA
NA10 U 0.32 U 10 U NA 10 U2-CHLOROPHENOL NA
NA10 U 0.24 U 10 U NA 10 U2-METHYLNAPHTHALENE NA
NA10 U 0.33 U 10 U NA 10 U2-METHYLPHENOL NA
NA25 U 0.34 U 25 U NA 25 U2-NITROANILINE NA
NA10 U 0.38 U 10 U NA 10 U2-NITROPHENOL NA
NA10 UJ 0.27 U 10 U NA 10 U3,3'-DICHLOROBENZIDINE NA
NA25 U 3.3 U 25 U NA 25 U3-NITROANILINE NA
NA25 U 2.2 U 25 U NA 25 U4,6-DINITRO-2-METHYLPHENOL NA
NA10 U 0.28 U 10 U NA 10 U4-BROMOPHENYL-PHENYLETHER NA
NA10 U 0.49 U 10 U NA 10 U4-CHLORO-3-METHYLPHENOL NA
NA10 U 0.38 U 10 U NA 10 U4-CHLOROANILINE NA
NA10 U 0.28 U 10 U NA 10 U4-CHLOROPHENYL-PHENYLETHER NA
NA10 U 0.48 U 10 U NA 10 U4-METHYLPHENOL NA
NA25 U 4.1 U 25 U NA 25 U4-NITROANILINE NA
NA25 U 2 U 25 UJ NA 25 UJ4-NITROPHENOL NA
NA10 U 0.29 U 10 U NA 10 UACENAPHTHENE NA
NA10 U 0.24 U 10 U NA 10 UACENAPHTHYLENE NA
NA25 U NA NA NA NAANILINE NA
NA10 U 0.62 U 10 U NA 10 UANTHRACENE NA
NA10 U 0.6 U 10 U NA 10 UBENZO(A)ANTHRACENE NA
NA10 U 0.66 U 10 U NA 10 UBENZO(A)PYRENE NA
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U 0.59 U 10 U NA 10 UBENZO(B)FLUORANTHENE NA
NA10 U 0.82 U 10 U NA 10 UBENZO(G,H,I)PERYLENE NA
NA10 U 0.83 U 10 U NA 10 UBENZO(K)FLUORANTHENE NA
NANA 5.9 U NA NA NABENZOIC ACID NA
NA10 U 0.28 U 10 U NA 10 UBIS(2-CHLOROETHOXY)METHANE NA
NA10 U 0.34 U 10 U NA 10 UBIS(2-CHLOROETHYL)ETHER NA
NA10 U 1.9 U 4 UJ NA 4 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
NA10 U 0.47 U 10 UJ NA 10 UBUTYLBENZYLPHTHALATE NA
NA10 U 0.24 U 10 U NA 10 UCARBAZOLE NA
NA10 U 0.79 U 10 U NA 10 UCHRYSENE NA
NA10 U 0.37 U 10 UJ NA 10 UJDI-N-BUTYLPHTHALATE NA
NA10 U 0.63 U 10 U NA 10 UDI-N-OCTYLPHTHALATE NA
NA10 U 0.76 U 10 U NA 10 UDIBENZ(A,H)ANTHRACENE NA
NA10 U 0.33 U 10 U NA 10 UDIBENZOFURAN NA
NA10 U 2.8 UJ 10 UJ NA 15 UJDIETHYLPHTHALATE NA
NA10 U 0.48 UJ 10 U NA 10 UDIMETHYLPHTHALATE NA
NA10 U 0.66 U 10 U NA 10 UFLUORANTHENE NA
NA10 U 0.33 U 10 U NA 10 UFLUORENE NA
NA10 U 0.63 U 10 U NA 10 UHEXACHLOROBENZENE NA
NA10 U 0.3 U 10 U NA 10 UHEXACHLOROBUTADIENE NA
NA10 U 1.3 U 10 UJ NA 10 UJHEXACHLOROCYCLOPENTADIENE NA
NA10 U 0.29 U 10 U NA 10 UHEXACHLOROETHANE NA
NA10 U 0.69 U 10 U NA 10 UINDENO(1,2,3-CD)PYRENE NA
NA10 U 0.25 U 10 U NA 10 UISOPHORONE NA
NA10 U 0.5 U 10 U NA 10 UN-NITROSO-DI-N-PROPYLAMINE NA
NA25 U NA NA NA NAN-NITROSODIMETHYLAMINE NA
NA10 U 0.48 U 10 U NA 10 UN-NITROSODIPHENYLAMINE (1) NA
NA10 U 0.37 U 10 U NA 10 UNAPHTHALENE NA
NA10 U 0.57 U 10 U NA 10 UNITROBENZENE NA
NA10 U 2.5 U 25 U NA 25 UPENTACHLOROPHENOL NA
NA10 U 0.49 U 10 U NA 10 UPHENANTHRENE NA
NA10 U 0.33 U 10 U NA 10 UPHENOL NA
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01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U 0.74 U 10 U NA 10 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA 0.036 U 0.1 U NA 0.1 UDIESEL RANGE ORGANICS NA
NANA 0.054 U 0.1 U NA 0.1 UMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA 0.021 UJ NA 0.05 U NAGASOLINE RANGE ORGANICS 0.05 U

Explosives (µg/L)

NA1 U 0.23 UJ NA NA NA1,3,5-TRINITROBENZENE NA
NA1 U 0.14 UJ NA NA NA1,3-DINITROBENZENE NA
NA1 U 0.15 UJ NA NA NA2,4,6-TRINITROTOLUENE NA
NA1 U 0.12 UJ NA NA NA2,4-DINITROTOLUENE NA
NA1 U 0.24 UJ NA NA NA2,6-DINITROTOLUENE NA
NA1 U 0.17 UJ NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
NA1 U 0.41 UJ NA NA NA2-NITROTOLUENE NA
NA1 U 0.3 UJ NA NA NA3-NITROTOLUENE NA
NA1 U 0.13 UJ NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
NA1 U 0.47 UJ NA NA NA4-NITROTOLUENE NA
NA1 U 0.31 UJ NA NA NAHMX NA
NA1 U 0.17 UJ NA NA NANITROBENZENE NA
NANA 0.94 UJ NA NA NANITROGLYCERINE NA
NANA 0.87 UJ NA NA NAPETN NA
NA1 UJ 1.9 UJ NA NA NAPICRIC ACID NA
NA1 U 0.19 UJ NA NA NARDX NA
NA1 U 0.26 UJ NA NA NATETRYL NA

Anions (mg/L)

NA3,480 NA NA NA NACHLORIDE NA
NA0.1 UJ NA NA NA NANITRATE+NITRITE AS NITROGEN NA
NA0.01 NA NA NA NAORTHO-PHOSPHATE (AS P) NA

 Page 33 of 39 



01/26/2000

Sample Location ID

Sample Date

A187W03 A187W03

08/18/2003

A187W03

09/29/1997

A265GB001

09/30/1997

A265GB001

09/29/1997

A265GB002

08/11/2003

Sample ID 253A187WB010 A187DB003 A187WB916 136A265GP015 136A265GP015A 136A265GP016

09/30/1997

A265GB002

136A265GP016A

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Anions (mg/L)

NA521 NA NA NA NASULFATE NA

Total Dissolved Solids (mg/L)

NA7,650 J NA NA NA NATDS NA
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09/29/1997

Sample Location ID

Sample Date

A265GB003 A265GB003

09/29/1997

A271GB001

09/30/1997

A271GB001

10/07/1998

A271GB002

10/06/1998

A271GB003

09/30/1997

Sample ID 136A265GP017 136A265GP017A 136A271GP004 136A271GP004A 136A271GP006 136A271GP007

10/07/1998

IR04GB336

136IR04GP148

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

10 UNA NA 2 U 2 U 2 U1,1,1-TRICHLOROETHANE NA
10 UNA NA 2 U 2 U 2 U1,1,2,2-TETRACHLOROETHANE NA
10 UNA NA 2 U 2 U 2 U1,1,2-TRICHLOROETHANE NA
10 UNA NA 2 U 2 U 2 U1,1-DICHLOROETHANE NA
10 UNA NA 2 U 2 U 2 U1,1-DICHLOROETHENE NA
3 UNA NA 0.5 U 0.5 U 0.5 U1,2-DICHLOROETHANE NA

10 UNA NA 0.6 J 2 U 51,2-DICHLOROETHENE (TOTAL) NA
10 UNA NA 2 U 2 U 2 U1,2-DICHLOROPROPANE NA
10 UNA NA 1 UJ 36 7 UJ2-BUTANONE NA
10 UJNA NA 2 UJ 2 UJ 2 UJ2-HEXANONE NA
10 UNA NA 2 U 2 U 2 U4-METHYL-2-PENTANONE NA
130 JNA NA 53 J 82 8 UJACETONE NA
3 UNA NA 0.5 U 0.5 U 0.5 UBENZENE NA

10 UNA NA 2 U 2 U 2 UBROMODICHLOROMETHANE NA
10 UNA NA 2 U 2 U 2 UBROMOFORM NA
10 UNA NA 2 UJ 2 U 2 UBROMOMETHANE NA
10 UNA NA 2 U 2 U 2 UCARBON DISULFIDE NA
3 UNA NA 0.5 U 0.5 UJ 0.5 UCARBON TETRACHLORIDE NA

10 UNA NA 2 U 2 U 2 UCHLOROBENZENE NA
10 UNA NA 2 U 2 U 2 UCHLOROETHANE NA
10 UNA NA 2 U 2 U 2 UCHLOROFORM NA
10 UNA NA 2 U 2 UJ 2 UCHLOROMETHANE NA
3 UNA NA 0.5 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE NA

10 UNA NA 2 U 2 U 2 UDIBROMOCHLOROMETHANE NA
10 UNA NA 2 U 2 U 2 UETHYLBENZENE NA
10 UNA NA 2 U 2 U 2 UMETHYLENE CHLORIDE NA
10 UNA NA 2 U 2 U 2 USTYRENE NA
10 UNA NA 2 U 2 U 2 UTETRACHLOROETHENE NA
10 UNA NA 2 U 2 UJ 2 UTOLUENE NA
3 UNA NA 0.5 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE NA

10 UNA NA 0.7 J 2 J 1 JTRICHLOROETHENE NA
3 UNA NA 0.5 U 0.5 U 0.5 UVINYL CHLORIDE NA
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09/29/1997

Sample Location ID

Sample Date

A265GB003 A265GB003

09/29/1997

A271GB001

09/30/1997

A271GB001

10/07/1998

A271GB002

10/06/1998

A271GB003

09/30/1997

Sample ID 136A265GP017 136A265GP017A 136A271GP004 136A271GP004A 136A271GP006 136A271GP007

10/07/1998

IR04GB336

136IR04GP148

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

10 UNA NA 0.3 J 2 U 2 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (µg/L)

NA10 U 10 U NA NA NA1,2,4-TRICHLOROBENZENE NA
NA5 U 5 U NA NA NA1,2-DICHLOROBENZENE NA
NA5 U 5 U NA NA NA1,3-DICHLOROBENZENE NA
NA5 U 5 U NA NA NA1,4-DICHLOROBENZENE NA
NA10 U 10 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA25 U 25 U NA NA NA2,4,5-TRICHLOROPHENOL NA
NA10 U 10 U NA NA NA2,4,6-TRICHLOROPHENOL NA
NA10 U 10 U NA NA NA2,4-DICHLOROPHENOL NA
NA10 U 10 U NA NA NA2,4-DIMETHYLPHENOL NA
NA25 UJ 25 UJ NA NA NA2,4-DINITROPHENOL NA
NA10 U 10 U NA NA NA2,4-DINITROTOLUENE NA
NA10 U 10 U NA NA NA2,6-DINITROTOLUENE NA
NA10 U 10 U NA NA NA2-CHLORONAPHTHALENE NA
NA10 U 10 U NA NA NA2-CHLOROPHENOL NA
NA10 U 10 U NA NA NA2-METHYLNAPHTHALENE NA
NA10 U 10 U NA NA NA2-METHYLPHENOL NA
NA25 U 25 U NA NA NA2-NITROANILINE NA
NA10 U 10 U NA NA NA2-NITROPHENOL NA
NA10 U 10 U NA NA NA3,3'-DICHLOROBENZIDINE NA
NA25 U 25 U NA NA NA3-NITROANILINE NA
NA25 U 25 U NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA10 U 10 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA10 U 10 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA10 U 10 U NA NA NA4-CHLOROANILINE NA
NA10 U 10 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA10 U 10 U NA NA NA4-METHYLPHENOL NA
NA25 U 25 U NA NA NA4-NITROANILINE NA
NA25 UJ 25 UJ NA NA NA4-NITROPHENOL NA
NA10 U 10 U NA NA NAACENAPHTHENE NA
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09/29/1997

Sample Location ID

Sample Date

A265GB003 A265GB003

09/29/1997

A271GB001

09/30/1997

A271GB001

10/07/1998

A271GB002

10/06/1998

A271GB003

09/30/1997

Sample ID 136A265GP017 136A265GP017A 136A271GP004 136A271GP004A 136A271GP006 136A271GP007

10/07/1998

IR04GB336

136IR04GP148

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U 10 U NA NA NAACENAPHTHYLENE NA
NA10 U 10 U NA NA NAANTHRACENE NA
NA10 U 10 U NA NA NABENZO(A)ANTHRACENE NA
NA10 U 10 U NA NA NABENZO(A)PYRENE NA
NA10 U 10 U NA NA NABENZO(B)FLUORANTHENE NA
NA10 U 10 U NA NA NABENZO(G,H,I)PERYLENE NA
NA10 U 10 U NA NA NABENZO(K)FLUORANTHENE NA
NA10 U 10 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA10 U 10 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA4 UJ 4 UJ NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA10 U 10 UJ NA NA NABUTYLBENZYLPHTHALATE NA
NA10 U 10 U NA NA NACARBAZOLE NA
NA10 U 10 U NA NA NACHRYSENE NA
NA10 UJ 10 UJ NA NA NADI-N-BUTYLPHTHALATE NA
NA10 U 10 U NA NA NADI-N-OCTYLPHTHALATE NA
NA10 U 10 U NA NA NADIBENZ(A,H)ANTHRACENE NA
NA10 U 10 U NA NA NADIBENZOFURAN NA
NA10 UJ 10 UJ NA NA NADIETHYLPHTHALATE NA
NA10 U 10 U NA NA NADIMETHYLPHTHALATE NA
NA10 U 10 U NA NA NAFLUORANTHENE NA
NA10 U 10 U NA NA NAFLUORENE NA
NA10 U 10 U NA NA NAHEXACHLOROBENZENE NA
NA10 U 10 U NA NA NAHEXACHLOROBUTADIENE NA
NA10 UJ 10 UJ NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA10 U 10 U NA NA NAHEXACHLOROETHANE NA
NA10 U 10 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA10 U 10 U NA NA NAISOPHORONE NA
NA10 U 10 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA10 U 10 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA10 U 10 U NA NA NANAPHTHALENE NA
NA10 U 10 U NA NA NANITROBENZENE NA
NA25 U 25 U NA NA NAPENTACHLOROPHENOL NA
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09/29/1997

Sample Location ID

Sample Date

A265GB003 A265GB003

09/29/1997

A271GB001

09/30/1997

A271GB001

10/07/1998

A271GB002

10/06/1998

A271GB003

09/30/1997

Sample ID 136A265GP017 136A265GP017A 136A271GP004 136A271GP004A 136A271GP006 136A271GP007

10/07/1998

IR04GB336

136IR04GP148

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U 10 U NA NA NAPHENANTHRENE NA
NA10 U 10 U NA NA NAPHENOL NA
NA10 U 10 U NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NA0.1 U 0.1 U NA NA NADIESEL RANGE ORGANICS 0.3 Y
NA0.1 U 0.1 U NA NA NAMOTOR OIL RANGE ORGANICS 0.3 Y

Gasoline Range (purgeables)
0.05 UNA NA 0.05 U NA NAGASOLINE RANGE ORGANICS NA
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10/08/1998

Sample Location ID

Sample Date

IR04GB337

Sample ID 136IR04GP153

TABLE G-9: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 2 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.05 JDIESEL RANGE ORGANICS
0.1 UMOTOR OIL RANGE ORGANICS

Chromatographic pattern is in the heavier hydrocarbon end of the analyte's range in the standard.
High melting explosive
Identification
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.
Milligram per liter

NA
RDX
TDS
U
Y
µg/L

Not applicable
Cyclotrimethylene trinitramine
Total dissolved solids
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

mg/L

H
HMX
ID
J
L

Notes:
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05/27/1998

Sample Location ID

Sample Date

A076GB001 A076GB002

05/28/1998

A076GB003

09/29/1997

A216GB001

09/29/1997

A216GB002

09/29/1997

A216GB002

05/28/1998

Sample ID 136A076GP001 136A076GP002 136A076GP003 136A216GP008 136A216GP007 136A216GP007A

10/03/1997

A216GB003

136A216GP013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 2 U 2 U 2 U NA1,1,1-TRICHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1,2,2-TETRACHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1,2-TRICHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1-DICHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NA1,1-DICHLOROETHENE 2 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NA1,2-DICHLOROETHANE 0.5 U
2 U2 U 2 U 5 1 J NA1,2-DICHLOROETHENE (TOTAL) 2 U
2 U2 U 2 U 2 U 2 U NA1,2-DICHLOROPROPANE 2 U
5 UJ2 UJ 5 UJ 0.5 UJ 2 U NA2-BUTANONE 0.5 UJ
2 UJ2 UJ 2 UJ 2 UJ 2 U NA2-HEXANONE 2 UJ
2 UJ2 U 2 UJ 2 U 2 U NA4-METHYL-2-PENTANONE 2 U
14 UJ3 UJ 10 UJ 2 UJ 2 UJ NAACETONE 2 UJ
0.5 U0.5 U 0.5 U 0.5 U 0.5 U NABENZENE 0.4 J
2 U2 U 2 U 2 U 2 U NABROMODICHLOROMETHANE 2 U
2 U2 U 2 U 2 U 2 U NABROMOFORM 2 U
2 U2 U 2 U 2 U 2 U NABROMOMETHANE 2 U
2 UJ2 UJ 2 UJ 2 U 2 U NACARBON DISULFIDE 2 U
0.5 U0.5 U 0.5 U 0.5 U 0.5 U NACARBON TETRACHLORIDE 0.5 U
2 U2 U 2 U 2 U 2 U NACHLOROBENZENE 2 U
2 U2 U 2 U 2 U 2 U NACHLOROETHANE 2 U
2 U2 U 2 U 2 U 2 U NACHLOROFORM 2 U
2 U2 U 2 U 2 U 2 U NACHLOROMETHANE 2 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U NACIS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 2 U 2 U 2 U NADIBROMOCHLOROMETHANE 2 U
2 U2 U 2 U 2 U 2 U NAETHYLBENZENE 2 U
2 UJ2 UJ 2 UJ 2 U 2 UJ NAMETHYLENE CHLORIDE 2 UJ
2 U2 U 2 U 2 U 2 U NASTYRENE 2 U
2 U2 U 2 U 2 U 2 U NATETRACHLOROETHENE 2 U

0.3 J2 U 0.3 J 2 U 2 U NATOLUENE 2 U
0.5 U0.5 U 0.5 U 0.5 U 0.5 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 2 U 0.4 J 2 U NATRICHLOROETHENE 2 U

0.5 U0.5 U 0.5 U 0.4 J 0.5 U NAVINYL CHLORIDE 0.5 U
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05/27/1998

Sample Location ID

Sample Date

A076GB001 A076GB002

05/28/1998

A076GB003

09/29/1997

A216GB001

09/29/1997

A216GB002

09/29/1997

A216GB002

05/28/1998

Sample ID 136A076GP001 136A076GP002 136A076GP003 136A216GP008 136A216GP007 136A216GP007A

10/03/1997

A216GB003

136A216GP013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 2 U 2 U 2 U NAXYLENE (TOTAL) 2 U

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 U1,2,4-TRICHLOROBENZENE NA
NANA NA 5 U NA 5 U1,2-DICHLOROBENZENE NA
NANA NA 5 U NA 5 U1,3-DICHLOROBENZENE NA
NANA NA 5 U NA 5 U1,4-DICHLOROBENZENE NA
NANA NA 10 U NA 10 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA 25 U NA 25 U2,4,5-TRICHLOROPHENOL NA
NANA NA 10 U NA 10 U2,4,6-TRICHLOROPHENOL NA
NANA NA 10 U NA 10 U2,4-DICHLOROPHENOL NA
NANA NA 10 U NA 10 U2,4-DIMETHYLPHENOL NA
NANA NA 25 UJ NA 25 UJ2,4-DINITROPHENOL NA
NANA NA 10 U NA 10 U2,4-DINITROTOLUENE NA
NANA NA 10 U NA 10 U2,6-DINITROTOLUENE NA
NANA NA 10 U NA 10 U2-CHLORONAPHTHALENE NA
NANA NA 10 U NA 10 U2-CHLOROPHENOL NA
NANA NA 10 U NA 10 U2-METHYLNAPHTHALENE NA
NANA NA 10 U NA 10 U2-METHYLPHENOL NA
NANA NA 25 U NA 25 U2-NITROANILINE NA
NANA NA 10 U NA 10 U2-NITROPHENOL NA
NANA NA 10 U NA 10 U3,3'-DICHLOROBENZIDINE NA
NANA NA 25 U NA 25 U3-NITROANILINE NA
NANA NA 25 U NA 25 U4,6-DINITRO-2-METHYLPHENOL NA
NANA NA 10 U NA 10 U4-BROMOPHENYL-PHENYLETHER NA
NANA NA 10 U NA 10 U4-CHLORO-3-METHYLPHENOL NA
NANA NA 10 U NA 10 U4-CHLOROANILINE NA
NANA NA 10 U NA 10 U4-CHLOROPHENYL-PHENYLETHER NA
NANA NA 10 U NA 0.2 J4-METHYLPHENOL NA
NANA NA 25 U NA 25 U4-NITROANILINE NA
NANA NA 25 UJ NA 25 UJ4-NITROPHENOL NA
NANA NA 10 U NA 10 UACENAPHTHENE NA
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05/27/1998

Sample Location ID

Sample Date

A076GB001 A076GB002

05/28/1998

A076GB003

09/29/1997

A216GB001

09/29/1997

A216GB002

09/29/1997

A216GB002

05/28/1998

Sample ID 136A076GP001 136A076GP002 136A076GP003 136A216GP008 136A216GP007 136A216GP007A

10/03/1997

A216GB003

136A216GP013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 UACENAPHTHYLENE NA
NANA NA 10 U NA 10 UANTHRACENE NA
NANA NA 10 U NA 10 UBENZO(A)ANTHRACENE NA
NANA NA 10 U NA 10 UBENZO(A)PYRENE NA
NANA NA 10 U NA 10 UBENZO(B)FLUORANTHENE NA
NANA NA 10 U NA 10 UBENZO(G,H,I)PERYLENE NA
NANA NA 10 U NA 10 UBENZO(K)FLUORANTHENE NA
NANA NA 10 U NA 10 UBIS(2-CHLOROETHOXY)METHANE NA
NANA NA 10 U NA 10 UBIS(2-CHLOROETHYL)ETHER NA
NANA NA 4 UJ NA 4 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA 10 UJ NA 10 UJBUTYLBENZYLPHTHALATE NA
NANA NA 10 U NA 10 UCARBAZOLE NA
NANA NA 10 U NA 10 UCHRYSENE NA
NANA NA 10 UJ NA 10 UJDI-N-BUTYLPHTHALATE NA
NANA NA 10 U NA 10 UDI-N-OCTYLPHTHALATE NA
NANA NA 10 U NA 10 UDIBENZ(A,H)ANTHRACENE NA
NANA NA 10 U NA 10 UDIBENZOFURAN NA
NANA NA 10 UJ NA 10 UJDIETHYLPHTHALATE NA
NANA NA 10 U NA 10 UDIMETHYLPHTHALATE NA
NANA NA 10 U NA 10 UFLUORANTHENE NA
NANA NA 10 U NA 10 UFLUORENE NA
NANA NA 10 U NA 10 UHEXACHLOROBENZENE NA
NANA NA 10 U NA 10 UHEXACHLOROBUTADIENE NA
NANA NA 10 UJ NA 10 UJHEXACHLOROCYCLOPENTADIENE NA
NANA NA 10 U NA 10 UHEXACHLOROETHANE NA
NANA NA 10 U NA 10 UINDENO(1,2,3-CD)PYRENE NA
NANA NA 10 U NA 10 UISOPHORONE NA
NANA NA 10 U NA 10 UN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA 10 U NA 10 UN-NITROSODIPHENYLAMINE (1) NA
NANA NA 10 U NA 10 UNAPHTHALENE NA
NANA NA 10 U NA 10 UNITROBENZENE NA
NANA NA 25 U NA 25 UPENTACHLOROPHENOL NA

 Page 3 of 46 



05/27/1998

Sample Location ID

Sample Date

A076GB001 A076GB002

05/28/1998

A076GB003

09/29/1997

A216GB001

09/29/1997

A216GB002

09/29/1997

A216GB002

05/28/1998

Sample ID 136A076GP001 136A076GP002 136A076GP003 136A216GP008 136A216GP007 136A216GP007A

10/03/1997

A216GB003

136A216GP013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 10 U NA 10 UPHENANTHRENE NA
NANA NA 10 U NA 10 UPHENOL NA
NANA NA 10 U NA 10 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.1 U NA 0.1 UDIESEL RANGE ORGANICS NA
NANA NA 0.1 U NA 0.1 UMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA 0.05 U 0.05 U NAGASOLINE RANGE ORGANICS 0.05 U
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10/06/1997

Sample Location ID

Sample Date

A216GB003 A216GB003

05/28/1998

A216GB004

05/27/1998

A216GB005

05/27/1998

A216GB006

05/27/1998

A216GB007

10/07/1997

Sample ID 136A216GP013A 136A216GP013B 136A216GP017 136A216GP018 136A216GP019 136A216GP020

05/27/1998

A216GB008

136A216GP022

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 2 U 2 U 2 U 2 U1,1,1-TRICHLOROETHANE 2,000 U
NANA 2 U 2 U 2 U 2 U1,1,2,2-TETRACHLOROETHANE 2,000 U
NANA 2 U 2 U 2 U 2 U1,1,2-TRICHLOROETHANE 2,000 U
NANA 2 U 2 U 2 U 2 U1,1-DICHLOROETHANE 2,000 U
NANA 2 U 2 U 2 U 2 U1,1-DICHLOROETHENE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 U1,2-DICHLOROETHANE 500 U
NANA 0.4 J 0.6 J 2 0.8 J1,2-DICHLOROETHENE (TOTAL) 41,000
NANA 2 U 2 U 2 U 2 U1,2-DICHLOROPROPANE 2,000 U
NANA 5 UJ 2 UJ 2 UJ 7 UJ2-BUTANONE 2,000 UJ
NANA 2 UJ 2 UJ 2 UJ 2 UJ2-HEXANONE 2,000 UJ
NANA 2 UJ 2 U 2 U 2 U4-METHYL-2-PENTANONE 2,000 UJ
NANA 8 UJ 3 UJ 2 UJ 22ACETONE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 UBENZENE 500 U
NANA 2 U 2 U 2 U 2 UBROMODICHLOROMETHANE 2,000 U
NANA 2 U 2 U 2 U 2 UBROMOFORM 2,000 U
NANA 2 U 2 U 2 U 2 UBROMOMETHANE 2,000 U
NANA 0.7 J 2 UJ 2 UJ 2 UJCARBON DISULFIDE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 UCARBON TETRACHLORIDE 500 U
NANA 2 U 2 U 2 U 2 UCHLOROBENZENE 2,000 U
NANA 2 U 2 U 2 U 2 UCHLOROETHANE 2,000 U
NANA 2 U 2 U 2 U 2 UCHLOROFORM 2,000 U
NANA 2 U 2 U 2 U 2 UCHLOROMETHANE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE 500 U
NANA 2 U 2 U 2 U 2 UDIBROMOCHLOROMETHANE 2,000 U
NANA 2 U 2 U 2 U 2 UETHYLBENZENE 2,000 U
NANA 2 U 2 U 2 U 2 UMETHYLENE CHLORIDE 2,000 U
NANA 2 U 2 U 2 U 2 USTYRENE 2,000 U
NANA 2 U 2 U 2 U 2 UTETRACHLOROETHENE 2,000 U
NANA 0.5 J 2 U 2 U 2 UTOLUENE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE 500 U
NANA 2 U 2 U 2 U 2 UTRICHLOROETHENE 2,000 U
NANA 0.5 U 0.5 U 0.5 U 0.5 UVINYL CHLORIDE 5,600
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10/06/1997

Sample Location ID

Sample Date

A216GB003 A216GB003

05/28/1998

A216GB004

05/27/1998

A216GB005

05/27/1998

A216GB006

05/27/1998

A216GB007

10/07/1997

Sample ID 136A216GP013A 136A216GP013B 136A216GP017 136A216GP018 136A216GP019 136A216GP020

05/27/1998

A216GB008

136A216GP022

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 2 U 2 U 2 U 2 UXYLENE (TOTAL) 2,000 U

Semivolatile Organic Compounds (µg/L)

NA10 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
NA5 U NA NA NA NA1,2-DICHLOROBENZENE NA
NA5 U NA NA NA NA1,3-DICHLOROBENZENE NA
NA5 U NA NA NA NA1,4-DICHLOROBENZENE NA
NA10 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NA25 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
NA10 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
NA10 U NA NA NA NA2,4-DICHLOROPHENOL NA
NA10 U NA NA NA NA2,4-DIMETHYLPHENOL NA
NA25 UJ NA NA NA NA2,4-DINITROPHENOL NA
NA10 U NA NA NA NA2,4-DINITROTOLUENE NA
NA10 U NA NA NA NA2,6-DINITROTOLUENE NA
NA10 U NA NA NA NA2-CHLORONAPHTHALENE NA
NA10 U NA NA NA NA2-CHLOROPHENOL NA
NA10 U NA NA NA NA2-METHYLNAPHTHALENE NA
NA10 U NA NA NA NA2-METHYLPHENOL NA
NA25 U NA NA NA NA2-NITROANILINE NA
NA10 U NA NA NA NA2-NITROPHENOL NA
NA10 U NA NA NA NA3,3'-DICHLOROBENZIDINE NA
NA25 U NA NA NA NA3-NITROANILINE NA
NA25 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NA10 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NA10 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
NA10 U NA NA NA NA4-CHLOROANILINE NA
NA10 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NA10 U NA NA NA NA4-METHYLPHENOL NA
NA25 U NA NA NA NA4-NITROANILINE NA
NA25 UJ NA NA NA NA4-NITROPHENOL NA
NA10 U NA NA NA NAACENAPHTHENE NA
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10/06/1997

Sample Location ID

Sample Date

A216GB003 A216GB003

05/28/1998

A216GB004

05/27/1998

A216GB005

05/27/1998

A216GB006

05/27/1998

A216GB007

10/07/1997

Sample ID 136A216GP013A 136A216GP013B 136A216GP017 136A216GP018 136A216GP019 136A216GP020

05/27/1998

A216GB008

136A216GP022

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U NA NA NA NAACENAPHTHYLENE NA
NA10 U NA NA NA NAANTHRACENE NA
NA10 U NA NA NA NABENZO(A)ANTHRACENE NA
NA10 U NA NA NA NABENZO(A)PYRENE NA
NA10 U NA NA NA NABENZO(B)FLUORANTHENE NA
NA10 U NA NA NA NABENZO(G,H,I)PERYLENE NA
NA10 U NA NA NA NABENZO(K)FLUORANTHENE NA
NA10 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NA10 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
NA4 UJ NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NA10 U NA NA NA NABUTYLBENZYLPHTHALATE NA
NA10 U NA NA NA NACARBAZOLE NA
NA10 U NA NA NA NACHRYSENE NA
NA10 UJ NA NA NA NADI-N-BUTYLPHTHALATE NA
NA10 U NA NA NA NADI-N-OCTYLPHTHALATE NA
NA10 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
NA10 U NA NA NA NADIBENZOFURAN NA
NA10 UJ NA NA NA NADIETHYLPHTHALATE NA
NA10 U NA NA NA NADIMETHYLPHTHALATE NA
NA10 U NA NA NA NAFLUORANTHENE NA
NA10 U NA NA NA NAFLUORENE NA
NA10 U NA NA NA NAHEXACHLOROBENZENE NA
NA10 U NA NA NA NAHEXACHLOROBUTADIENE NA
NA10 UJ NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NA10 U NA NA NA NAHEXACHLOROETHANE NA
NA10 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
NA10 U NA NA NA NAISOPHORONE NA
NA10 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NA10 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NA10 U NA NA NA NANAPHTHALENE NA
NA10 U NA NA NA NANITROBENZENE NA
NA25 U NA NA NA NAPENTACHLOROPHENOL NA
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10/06/1997

Sample Location ID

Sample Date

A216GB003 A216GB003

05/28/1998

A216GB004

05/27/1998

A216GB005

05/27/1998

A216GB006

05/27/1998

A216GB007

10/07/1997

Sample ID 136A216GP013A 136A216GP013B 136A216GP017 136A216GP018 136A216GP019 136A216GP020

05/27/1998

A216GB008

136A216GP022

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NA10 U NA NA NA NAPHENANTHRENE NA
NA10 U NA NA NA NAPHENOL NA
NA10 U NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.1 UNA NA NA NA NADIESEL RANGE ORGANICS NA
0.1 UNA NA NA NA NAMOTOR OIL RANGE ORGANICS NA
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10/06/1998

Sample Location ID

Sample Date

A216GB009 A216GB010

10/06/1998

A216GB011

10/06/1998

A216GB012

02/05/1999

A216GB013

02/05/1999

A216GB014

10/06/1998

Sample ID 136A216GP026 136A216GP027 136A216GP028 136A216GP029 136A216GP031 136A216GP032

02/08/1999

A216GB014

136A216GP032A

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

10 U10 U 2 U 2 U 2 U 20 U1,1,1-TRICHLOROETHANE NA
10 U10 U 2 U 2 U 2 U 20 U1,1,2,2-TETRACHLOROETHANE NA
10 U10 U 2 U 2 U 2 U 20 U1,1,2-TRICHLOROETHANE NA
10 U10 U 2 U 2 U 2 U 20 U1,1-DICHLOROETHANE NA
10 U10 U 2 U 2 U 2 U 20 U1,1-DICHLOROETHENE NA
3 U3 U 0.5 U 0.5 U 0.5 U 5 U1,2-DICHLOROETHANE NA
217 J 2 4 2 U 281,2-DICHLOROETHENE (TOTAL) NA

10 U10 U 2 U 2 U 2 U 20 U1,2-DICHLOROPROPANE NA
6834 UJ 42 46 2 U 20 U2-BUTANONE NA

10 UJ10 UJ 2 UJ 2 UJ 2 U 20 U2-HEXANONE NA
10 U10 U 2 U 2 U 2 U 20 U4-METHYL-2-PENTANONE NA
30 UJ54 18 UJ 16 UJ 6 UJ 47 UJACETONE NA
3 U3 U 0.5 U 0.5 U 0.5 U 5 UBENZENE NA

10 U10 U 2 U 2 U 2 U 20 UBROMODICHLOROMETHANE NA
10 U10 U 2 U 2 U 2 U 20 UBROMOFORM NA
10 U10 U 2 U 2 U 2 U 20 UBROMOMETHANE NA
6 J6 J 0.5 J 2 U 2 U 6 JCARBON DISULFIDE NA
3 U3 U 0.5 U 0.5 U 0.5 U 5 UCARBON TETRACHLORIDE NA

10 U10 U 2 U 2 U 2 U 20 UCHLOROBENZENE NA
10 U10 U 2 U 2 U 2 U 20 UCHLOROETHANE NA
10 U10 U 2 U 2 U 2 U 20 UCHLOROFORM NA
10 U10 U 2 U 2 U 2 UJ 20 UJCHLOROMETHANE NA
3 U3 U 0.5 U 0.5 U 0.5 U 5 UCIS-1,3-DICHLOROPROPENE NA

10 U10 U 2 U 2 U 2 U 20 UDIBROMOCHLOROMETHANE NA
10 U10 U 2 U 2 U 2 U 20 UETHYLBENZENE NA
10 UJ10 UJ 2 U 2 U 2 U 20 UMETHYLENE CHLORIDE NA
10 U10 U 2 U 2 U 2 U 20 USTYRENE NA
10 U10 U 2 U 2 U 2 U 20 UTETRACHLOROETHENE NA
10 U10 U 0.5 J 2 U 5 20 UTOLUENE NA
3 U3 U 0.5 U 0.5 U 0.5 U 5 UTRANS-1,3-DICHLOROPROPENE NA

10 U10 U 2 U 12 2 U 20 UTRICHLOROETHENE NA
3 U100 0.5 U 0.5 U 0.5 U 10VINYL CHLORIDE NA
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10/06/1998

Sample Location ID

Sample Date

A216GB009 A216GB010

10/06/1998

A216GB011

10/06/1998

A216GB012

02/05/1999

A216GB013

02/05/1999

A216GB014

10/06/1998

Sample ID 136A216GP026 136A216GP027 136A216GP028 136A216GP029 136A216GP031 136A216GP032

02/08/1999

A216GB014

136A216GP032A

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

10 U10 U 0.9 J 0.6 J 2 J 20 UXYLENE (TOTAL) NA

Explosives (µg/L)

NANA NA NA 10 U NA1,3,5-TRINITROBENZENE 10 U
NANA NA NA 10 U NA1,3-DINITROBENZENE 10 U
NANA NA NA 10 U NA2,4,6-TRINITROTOLUENE 10 U
NANA NA NA 10 U NA2,4-DINITROTOLUENE 10 U
NANA NA NA 10 U NA2,6-DINITROTOLUENE 10 U
NANA NA NA 10 U NA2-AMINO-4,6-DINITROTOLUENE 10 U
NANA NA NA 10 U NA2/4-NITROTOLUENE 10 U
NANA NA NA 10 U NA3-NITROTOLUENE 10 U
NANA NA NA 10 U NA4-AMINO-2,6-DINITROTOLUENE 10 U
NANA NA NA 10 U NAHMX 10 U
NANA NA NA 10 U NANITROBENZENE 10 U
NANA NA NA 17 NARDX 10 U
NANA NA NA 10 U NATETRYL 10 U
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02/05/1999

Sample Location ID

Sample Date

A216GB015 A216GB018

08/13/2003

A216GB019

03/17/1999

A216VB001

03/17/1999

A216VB002

03/17/1999

A216VB003

08/28/2003

Sample ID 136A216GP033 A216GP048 A216GP053 136A216VE003 136A216VE006 136A216VE009

03/17/1999

A216VB004

136A216VE012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.12 U10 U 0.57 UJ 2 U 2 U 2 U1,1,1-TRICHLOROETHANE 2 U
0.14 U10 U 0.69 UJ 2 U 2 U 2 U1,1,2,2-TETRACHLOROETHANE 2 U
0.1 U10 U 0.5 UJ 2 U 2 U 2 U1,1,2-TRICHLOROETHANE 2 U

0.091 U10 U 0.46 UJ 2 U 2 U 2 U1,1-DICHLOROETHANE 2 U
0.12 U10 U 0.6 UJ 2 U 2 U 2 U1,1-DICHLOROETHENE 2 U
0.33 UNA 1.7 UJ NA NA NA1,2,3-TRICHLOROBENZENE NA
0.22 UNA 1.1 UJ NA NA NA1,2,4-TRICHLOROBENZENE NA

1 UNA 5 UJ NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.073 UNA 0.37 UJ NA NA NA1,2-DIBROMOETHANE NA
0.088 UNA 0.44 UJ NA NA NA1,2-DICHLOROBENZENE NA
0.12 U3 U 0.57 UJ 0.5 U 0.5 U 0.5 U1,2-DICHLOROETHANE 0.5 U

NA6 J NA 2 U 2 U 41,2-DICHLOROETHENE (TOTAL) 2 U
0.13 U10 U 0.62 UJ 2 U 2 U 2 U1,2-DICHLOROPROPANE 2 U
0.11 UNA 0.51 UJ NA NA NA1,3-DICHLOROBENZENE NA
0.098 UNA 0.49 UJ NA NA NA1,4-DICHLOROBENZENE NA

NA10 U NA 2 UJ 2 U 2 UJ2-BUTANONE 2 UJ
NA10 U NA 2 U 2 U 2 U2-HEXANONE 2 U

5.1 U10 U NA 2 U 2 U 2 U4-METHYL-2-PENTANONE 2 U
15 UJ30 UJ 50 UJ 9 UJ 3 UJ 25 UJACETONE 7 UJ
0.11 U3 U 0.53 UJ 0.5 U 0.5 U 0.5 UBENZENE 0.5 U
0.13 UNA 0.63 UJ NA NA NABROMOCHLOROMETHANE NA
0.085 U10 U 0.43 UJ 2 U 2 U 2 UBROMODICHLOROMETHANE 2 U
0.28 U10 U 1.4 UJ 2 U 2 U 2 UBROMOFORM 2 U
0.22 U10 U 1.1 UJ 2 U 2 U 2 UBROMOMETHANE 2 U
0.16 U10 U 1.1 J 1 J 2 U 2 UCARBON DISULFIDE 1 J
0.13 U3 U 0.64 UJ 0.5 U 0.5 U 0.5 UCARBON TETRACHLORIDE 0.5 U
0.094 U10 U 0.47 UJ 2 U 2 U 2 UCHLOROBENZENE 2 U

NA10 U 1.2 UJ 2 U 2 U 2 UCHLOROETHANE 2 U
0.096 U10 U 0.48 UJ 2 U 2 U 2 UCHLOROFORM 2 U
0.14 U10 UJ 0.68 UJ 2 U 2 U 2 UCHLOROMETHANE 2 U
0.51NA 840 J NA NA NACIS-1,2-DICHLOROETHENE NA

0.085 U3 U 0.43 UJ 0.5 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE 0.5 U
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02/05/1999

Sample Location ID

Sample Date

A216GB015 A216GB018

08/13/2003

A216GB019

03/17/1999

A216VB001

03/17/1999

A216VB002

03/17/1999

A216VB003

08/28/2003

Sample ID 136A216GP033 A216GP048 A216GP053 136A216VE003 136A216VE006 136A216VE009

03/17/1999

A216VB004

136A216VE012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.082 U10 U 0.41 UJ 2 U 2 U 2 UDIBROMOCHLOROMETHANE 2 U
0.13 U10 U 0.65 UJ 2 U 2 U 2 UETHYLBENZENE 2 U
0.14 UNA 0.66 UJ NA NA NAFREON 113 NA
0.17 UNA 0.83 UJ NA NA NAFREON 12 NA
0.068 UNA 0.34 UJ NA NA NAISOPROPYLBENZENE NA
0.074 UNA 0.37 UJ NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 U10 U 0.97 UJ 2 U 2 UJ 2 UMETHYLENE CHLORIDE 2 U

0.095 U10 U 0.48 UJ 2 U 2 U 2 USTYRENE 2 U
0.11 U10 U 0.55 UJ 2 U 2 U 2 UTETRACHLOROETHENE 2 U
0.098 U10 U 0.49 UJ 2 U 2 U 2 UTOLUENE 2 U
0.14 UNA 120 J NA NA NATRANS-1,2-DICHLOROETHENE NA
0.087 U3 U 0.44 UJ 0.5 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE 0.5 U
0.12 U10 U 0.8 J 2 U 2 U 2 UTRICHLOROETHENE 2 U
0.14 UNA 0.66 UJ NA NA NATRICHLOROFLUOROMETHANE NA
0.22 U5 170 J 0.5 U 0.5 U 1VINYL CHLORIDE 0.5 U
0.22 U10 U 1.1 UJ 2 U 2 U 2 JXYLENE (TOTAL) 2 U

Explosives (µg/L)

NA10 U NA 10 U 10 U 10 U1,3,5-TRINITROBENZENE 10 U
NA10 U NA 10 U 10 U 10 U1,3-DINITROBENZENE 10 U
NA10 U NA 10 U 10 U 10 U2,4,6-TRINITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U2,4-DINITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U2,6-DINITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U2-AMINO-4,6-DINITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U2/4-NITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U3-NITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 U4-AMINO-2,6-DINITROTOLUENE 10 U
NA10 U NA 10 U 10 U 10 UHMX 10 U
NA10 U NA 10 U 10 U 10 UNITROBENZENE 10 U
NA10 U NA 10 U 10 U 7 JRDX 25
NA10 U NA 10 U 10 U 10 UTETRYL 10 U
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03/18/1999

Sample Location ID

Sample Date

A216VB005 A216VB006

03/18/1999

A216VB007

03/18/1999

A216VB008

03/18/1999

A216VB009

06/21/1999

A216W01

03/18/1999

Sample ID 136A216VE017 136A216VE020 136A216VE023 136A216VE027 136A216VE030 253A216WB001

10/01/1999

A216W01

253A216WB006

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA NA NA1,1,1,2-TETRACHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 U1,1,1-TRICHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 U1,1,2,2-TETRACHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 U1,1,2-TRICHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 U1,1-DICHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 U1,1-DICHLOROETHENE 0.5 U
NANA NA NA NA NA1,1-DICHLOROPROPENE 0.5 U
NANA NA NA NA NA1,2,3-TRICHLOROBENZENE 2 U
NANA NA NA NA NA1,2,3-TRICHLOROPROPANE 0.5 U
NANA NA NA NA 1 U1,2,4-TRICHLOROBENZENE 2 U
NANA NA NA NA NA1,2,4-TRIMETHYLBENZENE 2 U
NANA NA NA NA 1 U1,2-DIBROMO-3-CHLOROPROPANE 2 U
NANA NA NA NA 1 U1,2-DIBROMOETHANE 2 U
NANA NA NA NA 1 U1,2-DICHLOROBENZENE 0.5 U

0.5 U0.5 U 250 U 0.5 U 0.5 U 1 U1,2-DICHLOROETHANE 0.5 U
2 U2 U 22,000 0.5 J 2 U NA1,2-DICHLOROETHENE (TOTAL) NA
2 U2 U 1,000 U 2 U 2 U 1 U1,2-DICHLOROPROPANE 0.5 U
NANA NA NA NA NA1,3,5-TRIMETHYLBENZENE 2 U
NANA NA NA NA 1 U1,3-DICHLOROBENZENE 0.5 U
NANA NA NA NA NA1,3-DICHLOROPROPANE 0.5 U
NANA NA NA NA 1 U1,4-DICHLOROBENZENE 0.5 U
NANA NA NA NA NA2,2-DICHLOROPROPANE 0.5 U

4 UJ2 UJ 1,000 U 2 UJ 2 UJ NA2-BUTANONE NA
NANA NA NA NA NA2-CHLOROTOLUENE 2 U
2 U2 U 1,000 U 2 U 2 U 5 U2-HEXANONE 20 U
NANA NA NA NA NA4-CHLOROTOLUENE 2 U
NANA NA NA NA NA4-ISOPROPYLTOLUENE 2 UJ
2 U2 U 1,000 U 2 U 2 U 5 U4-METHYL-2-PENTANONE NA
12 J3 UJ 1,900 UJ 10 UJ 7 UJ 8 UJACETONE NA
0.5 U0.5 U 250 U 0.5 U 0.5 U 1 UBENZENE 0.5 U
NANA NA NA NA NABROMOBENZENE 0.5 U
NANA NA NA NA 1 UBROMOCHLOROMETHANE NA
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03/18/1999

Sample Location ID

Sample Date

A216VB005 A216VB006

03/18/1999

A216VB007

03/18/1999

A216VB008

03/18/1999

A216VB009

06/21/1999

A216W01

03/18/1999

Sample ID 136A216VE017 136A216VE020 136A216VE023 136A216VE027 136A216VE030 253A216WB001

10/01/1999

A216W01

253A216WB006

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 1,000 U 2 U 2 U 1 UBROMODICHLOROMETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UBROMOFORM 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UBROMOMETHANE 0.5 U

0.7 J2 U 1,000 U 1 J 0.5 J 1 UCARBON DISULFIDE 0.5 U
0.5 U0.5 U 250 U 0.5 U 0.5 U 1 UCARBON TETRACHLORIDE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UCHLOROBENZENE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UCHLOROETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UCHLOROFORM 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UCHLOROMETHANE 0.5 U
NANA NA NA NA 1 UCIS-1,2-DICHLOROETHENE 0.5 U

0.5 U0.5 U 250 U 0.5 U 0.5 U 1 UCIS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UDIBROMOCHLOROMETHANE 0.5 U
NANA NA NA NA NADIBROMOMETHANE 0.5 U
2 U2 U 1,000 U 2 U 2 U 1 UETHYLBENZENE 0.5 U
NANA NA NA NA NAFREON 12 0.5 UJ
NANA NA NA NA NAHEXACHLOROBUTADIENE 2 U
NANA NA NA NA NAISOPROPYLBENZENE 2 U
2 U2 U 1,000 UJ 2 U 2 U 1 UJMETHYLENE CHLORIDE 1 U
NANA NA NA NA NAN-BUTYLBENZENE 2 UJ
NANA NA NA NA NAN-PROPYLBENZENE 2 U
NANA NA NA NA NANAPHTHALENE 2 U
NANA NA NA NA NASEC-BUTYLBENZENE 2 U
2 U2 U 1,000 U 2 U 2 U 1 USTYRENE 0.5 U
NANA NA NA NA NATERT-BUTYLBENZENE 2 U
2 U2 U 1,000 U 2 U 2 U 1 UTETRACHLOROETHENE 0.5 U
2 U0.4 UJ 1,000 U 2 U 2 U 1 UTOLUENE 0.5 U
NANA NA NA NA 1 UTRANS-1,2-DICHLOROETHENE 0.5 U

0.5 U0.5 U 250 U 0.5 U 0.5 U 1 UTRANS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 360 J 2 U 2 U 1 UTRICHLOROETHENE 0.5 U
NANA NA NA NA NATRICHLOROFLUOROMETHANE 0.5 U

0.5 U0.5 U 8,400 0.5 U 0.5 U 1 UVINYL CHLORIDE 0.5 U
1 J0.8 J 1,000 U 2 U 2 U 1 UXYLENE (TOTAL) 0.5 U
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03/18/1999

Sample Location ID

Sample Date

A216VB005 A216VB006

03/18/1999

A216VB007

03/18/1999

A216VB008

03/18/1999

A216VB009

06/21/1999

A216W01

03/18/1999

Sample ID 136A216VE017 136A216VE020 136A216VE023 136A216VE027 136A216VE030 253A216WB001

10/01/1999

A216W01

253A216WB006

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

10 U10 U 10 U 10 U 10 U 1 U1,3,5-TRINITROBENZENE 5 U
10 U10 U 10 U 10 U 10 U 1 U1,3-DINITROBENZENE 5 U
10 U10 U 10 U 10 U 10 U 1 U2,4,6-TRINITROTOLUENE 5 U
10 U10 U 10 U 10 U 10 U 1 U2,4-DINITROTOLUENE 5 U
10 U10 U 10 U 10 U 10 U 1 U2,6-DINITROTOLUENE 5 U
10 U10 U 10 U 10 U 10 U 1 U2-AMINO-4,6-DINITROTOLUENE 5 U
NANA NA NA NA 1 U2-NITROTOLUENE 5 U

10 U10 U 10 U 10 U 10 U NA2/4-NITROTOLUENE NA
10 U10 U 10 U 10 U 10 U 1 U3-NITROTOLUENE 5 U
10 U10 U 10 U 10 U 10 U 1 U4-AMINO-2,6-DINITROTOLUENE 5 U
NANA NA NA NA 1 U4-NITROTOLUENE 5 U

10 U10 U 10 U 10 U 10 U 1 UHMX 5 U
10 U10 U 10 U 10 U 10 U 1 UNITROBENZENE 5 UJ
NANA NA NA NA 1 UPICRIC ACID 1 UJ

10 U10 U 10 U 10 U 10 U 1 URDX 5 U
10 U10 U 10 U 10 U 10 U 1 UTETRYL 5 U

Anions (mg/L)

NANA NA NA NA 775CHLORIDE 752
NANA NA NA NA 1.15NITRATE (AS N) NA
NANA NA NA NA NANITRATE+NITRITE AS NITROGEN 1.7
NANA NA NA NA 0.24ORTHO-PHOSPHATE (AS P) 0.05 J
NANA NA NA NA 244 JSULFATE 250

Total Dissolved Solids (mg/L)

NANA NA NA NA 2,040TDS 2,050
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA 50 U NA NAALUMINUM NA
NANA NA 0.09 UJ NA NAANTIMONY NA
NANA NA 0.93 J NA NAARSENIC NA
NANA NA 42 NA NABARIUM NA
NANA NA 0.3 U NA NABERYLLIUM NA
NANA NA 2 U NA NACADMIUM NA
NANA NA 103,000 NA NACALCIUM NA
NANA NA 3 UJ NA NACHROMIUM NA
NANA NA 2 U NA NACOBALT NA
NANA NA 8 UJ NA NACOPPER NA
NANA NA 56.3 NA NAIRON NA
NANA NA 0.068 J NA NALEAD NA
NANA NA 72,800 NA NAMAGNESIUM NA
NANA NA 25.9 NA NAMANGANESE NA
NANA NA 0.1 U NA NAMERCURY NA
NANA NA 0.55 J NA NAMOLYBDENUM NA
NANA NA 3.01 J NA NANICKEL NA
NANA NA 589 J NA NAPOTASSIUM NA
NANA NA 5 U NA NASELENIUM NA
NANA NA 9 U NA NASILVER NA
NANA NA 402,000 NA NASODIUM NA
NANA NA 0.009 J NA NATHALLIUM NA
NANA NA 4 U NA NAVANADIUM NA
NANA NA 2.7 J NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1,1,2-TETRACHLOROETHANE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 1 U NA1,1,1-TRICHLOROETHANE 0.5 U
0.5 U0.5 U 0.14 U 0.14 U 1 U NA1,1,2,2-TETRACHLOROETHANE 0.5 U
0.5 U0.5 U 0.1 U 0.1 U 1 U NA1,1,2-TRICHLOROETHANE 0.5 U
0.5 U0.5 U 0.091 UJ 0.091 UJ 1 U NA1,1-DICHLOROETHANE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 1 U NA1,1-DICHLOROETHENE 0.5 U
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U NA NA NA NA1,1-DICHLOROPROPENE 0.5 U
2 U2 U 0.33 U 0.33 U NA NA1,2,3-TRICHLOROBENZENE 2 U

0.5 U0.5 U NA NA NA NA1,2,3-TRICHLOROPROPANE 0.5 U
2 U2 U 0.22 U 0.22 U 1 U NA1,2,4-TRICHLOROBENZENE 2 U
2 U2 U NA NA NA NA1,2,4-TRIMETHYLBENZENE 2 U
2 U2 U 1 U 1 U 1 U NA1,2-DIBROMO-3-CHLOROPROPANE 2 U
2 U2 U 0.073 U 0.073 U 1 U NA1,2-DIBROMOETHANE 2 U

0.5 U0.5 U 0.088 U 0.088 U 1 U NA1,2-DICHLOROBENZENE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 1 U NA1,2-DICHLOROETHANE 0.5 U
0.5 U0.5 U 0.13 U 0.13 U 1 U NA1,2-DICHLOROPROPANE 0.5 U
2 U2 U NA NA NA NA1,3,5-TRIMETHYLBENZENE 2 U

0.5 U0.5 U 0.11 U 0.11 U 1 U NA1,3-DICHLOROBENZENE 0.5 U
0.5 U0.5 U NA NA NA NA1,3-DICHLOROPROPANE 0.5 U
0.5 U0.5 U 0.098 U 0.098 U 1 U NA1,4-DICHLOROBENZENE 0.5 U
0.5 U0.5 U NA NA NA NA2,2-DICHLOROPROPANE 0.5 U
20 UNA NA NA NA NA2-BUTANONE 20 U
2 U2 U NA NA NA NA2-CHLOROTOLUENE 2 U

20 U20 U NA NA 5 U NA2-HEXANONE 20 U
2 U2 U NA NA NA NA4-CHLOROTOLUENE 2 U
2 U2 U NA NA NA NA4-ISOPROPYLTOLUENE 2 U
NANA NA NA 5 U NA4-METHYL-2-PENTANONE 20 U
NANA 5.1 UJ NA 8 UJ NAACETONE 20 U

0.5 U0.5 U 0.11 U 0.11 U 1 U NABENZENE 0.5 U
2 U0.5 U NA NA NA NABROMOBENZENE 0.5 U

0.5 UNA 0.13 U 0.13 U 1 U NABROMOCHLOROMETHANE NA
0.5 U0.5 U 0.085 U 0.085 U 1 U NABROMODICHLOROMETHANE 0.5 U
0.5 U0.5 U 0.28 U 0.28 U 1 U NABROMOFORM 0.5 U
0.5 U0.5 U 0.22 U 0.22 U 1 U NABROMOMETHANE 0.5 U
0.5 U0.5 U 0.16 U 0.16 U 3 NACARBON DISULFIDE 0.5 U
0.5 U0.5 U 0.13 U 0.13 U 1 U NACARBON TETRACHLORIDE 0.5 U
0.5 U0.5 U 0.094 U 0.094 U 1 U NACHLOROBENZENE 0.5 U
0.5 U0.5 U 0.23 U 0.23 U 1 U NACHLOROETHANE 0.5 U
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.096 UJ 0.096 UJ 1 U NACHLOROFORM 0.5 U
0.5 U0.5 U 0.14 U 0.14 U 1 U NACHLOROMETHANE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 1 U NACIS-1,2-DICHLOROETHENE 0.5 U
0.5 U0.5 U 0.085 U 0.085 U 1 U NACIS-1,3-DICHLOROPROPENE 0.5 U
0.5 U0.5 U 0.082 U 0.082 U 1 U NADIBROMOCHLOROMETHANE 0.5 U
0.5 U0.5 U NA NA NA NADIBROMOMETHANE 0.5 U
0.5 U0.5 U 0.13 U 0.13 U 1 U NAETHYLBENZENE 0.5 U
NANA 0.14 U 0.14 U NA NAFREON 113 NA

0.5 U0.5 U 0.17 U 0.17 U NA NAFREON 12 0.5 U
2 U2 U NA NA NA NAHEXACHLOROBUTADIENE 2 UJ
2 U2 U 0.068 U 0.068 U NA NAISOPROPYLBENZENE 2 U
NANA 0.074 U 0.074 U NA NAMETHYL TERTIARY BUTYLETHER NA
1 U1 U 0.2 U 0.2 U 1 UJ NAMETHYLENE CHLORIDE 1 U
2 U2 U NA NA NA NAN-BUTYLBENZENE 2 U
2 U2 U NA NA NA NAN-PROPYLBENZENE 2 U
2 U2 U NA NA NA NANAPHTHALENE 2 U
2 U2 U NA NA NA NASEC-BUTYLBENZENE 2 U

0.5 U0.5 U 0.095 U 0.095 U 1 U NASTYRENE 0.5 U
2 U2 U NA NA NA NATERT-BUTYLBENZENE 2 U

0.5 U0.5 U 0.11 U 0.11 U 1 U NATETRACHLOROETHENE 0.5 U
0.5 U0.5 U 0.098 U 0.098 U 1 U NATOLUENE 0.5 U
0.5 U0.5 U 0.14 U 0.14 U 1 U NATRANS-1,2-DICHLOROETHENE 0.5 U
0.5 U0.5 U 0.087 U 0.087 U 1 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
0.5 U0.5 U 0.12 U 0.12 U 1 U NATRICHLOROETHENE 0.5 U
0.5 U0.5 U 0.14 U 0.14 U NA NATRICHLOROFLUOROMETHANE 0.5 U
0.5 U0.5 U 0.22 U 0.22 U 1 U NAVINYL CHLORIDE 0.5 U
1 U0.5 U 0.22 U 0.22 U 1 U NAXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

NANA NA 0.36 U NA NA1,2,4-TRICHLOROBENZENE NA
NANA NA 0.32 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA 0.39 U NA NA2,4,5-TRICHLOROPHENOL NA
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.21 U NA NA2,4,6-TRICHLOROPHENOL NA
NANA NA 0.3 U NA NA2,4-DICHLOROPHENOL NA
NANA NA 0.27 U NA NA2,4-DIMETHYLPHENOL NA
NANA NA 2.3 U NA NA2,4-DINITROPHENOL NA
NANA NA 0.28 U NA NA2,4-DINITROTOLUENE NA
NANA NA 0.35 U NA NA2,6-DINITROTOLUENE NA
NANA NA 0.29 U NA NA2-CHLORONAPHTHALENE NA
NANA NA 0.32 U NA NA2-CHLOROPHENOL NA
NANA NA 0.24 U NA NA2-METHYLNAPHTHALENE NA
NANA NA 0.33 U NA NA2-METHYLPHENOL NA
NANA NA 0.34 U NA NA2-NITROANILINE NA
NANA NA 0.38 U NA NA2-NITROPHENOL NA
NANA NA 0.27 U NA NA3,3'-DICHLOROBENZIDINE NA
NANA NA 3.3 U NA NA3-NITROANILINE NA
NANA NA 2.2 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA NA 0.28 U NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA NA 0.49 U NA NA4-CHLORO-3-METHYLPHENOL NA
NANA NA 0.38 U NA NA4-CHLOROANILINE NA
NANA NA 0.28 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA NA 0.48 U NA NA4-METHYLPHENOL NA
NANA NA 4.1 U NA NA4-NITROANILINE NA
NANA NA 2 U NA NA4-NITROPHENOL NA
NANA NA 0.29 U NA NAACENAPHTHENE NA
NANA NA 0.24 U NA NAACENAPHTHYLENE NA
NANA NA 0.62 U NA NAANTHRACENE NA
NANA NA 0.6 U NA NABENZO(A)ANTHRACENE NA
NANA NA 0.66 U NA NABENZO(A)PYRENE NA
NANA NA 0.59 U NA NABENZO(B)FLUORANTHENE NA
NANA NA 0.82 U NA NABENZO(G,H,I)PERYLENE NA
NANA NA 0.83 U NA NABENZO(K)FLUORANTHENE NA
NANA NA 5.9 U NA NABENZOIC ACID NA
NANA NA 0.28 U NA NABIS(2-CHLOROETHOXY)METHANE NA
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.34 U NA NABIS(2-CHLOROETHYL)ETHER NA
NANA NA 1.9 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA 0.47 U NA NABUTYLBENZYLPHTHALATE NA
NANA NA 0.24 U NA NACARBAZOLE NA
NANA NA 0.79 U NA NACHRYSENE NA
NANA NA 0.37 U NA NADI-N-BUTYLPHTHALATE NA
NANA NA 0.63 U NA NADI-N-OCTYLPHTHALATE NA
NANA NA 0.76 U NA NADIBENZ(A,H)ANTHRACENE NA
NANA NA 0.33 U NA NADIBENZOFURAN NA
NANA NA 1.8 UJ NA NADIETHYLPHTHALATE NA
NANA NA 0.26 U NA NADIMETHYLPHTHALATE NA
NANA NA 0.66 U NA NAFLUORANTHENE NA
NANA NA 0.33 U NA NAFLUORENE NA
NANA NA 0.63 U NA NAHEXACHLOROBENZENE NA
NANA NA 0.3 U NA NAHEXACHLOROBUTADIENE NA
NANA NA 1.3 U NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA NA 0.29 U NA NAHEXACHLOROETHANE NA
NANA NA 0.69 U NA NAINDENO(1,2,3-CD)PYRENE NA
NANA NA 0.25 U NA NAISOPHORONE NA
NANA NA 0.5 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA 0.48 U NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA NA 0.37 U NA NANAPHTHALENE NA
NANA NA 0.57 U NA NANITROBENZENE NA
NANA NA 2.5 U NA NAPENTACHLOROPHENOL NA
NANA NA 0.49 U NA NAPHENANTHRENE NA
NANA NA 0.33 U NA NAPHENOL NA
NANA NA 0.74 U NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.036 U NA NADIESEL RANGE ORGANICS NA
NANA NA 0.054 U NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA 0.021 U NA NAGASOLINE RANGE ORGANICS NA
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01/26/2000

Sample Location ID

Sample Date

A216W01 A216W01

08/11/2003

A216W01

08/11/2003

A216W01

06/21/1999

A216W02

06/22/1999

A216W02

05/19/2000

Sample ID 253A216WB010 136A216WB014Z A216DB001 A216WB955 253A216WB002 253A216WB002A

10/05/1999

A216W02

253A216WB007

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

2 UJ1 U NA 0.23 UJ NA 1 U1,3,5-TRINITROBENZENE NA
2 UJ1 U NA 1.7 J NA 1 U1,3-DINITROBENZENE NA
2 UJ1 U NA 0.15 UJ NA 1 U2,4,6-TRINITROTOLUENE NA
2 UJ1 U NA 0.12 UJ NA 1 U2,4-DINITROTOLUENE NA
2 UJ1 U NA 0.3 J NA 1 U2,6-DINITROTOLUENE NA
2 UJ1 U NA 0.17 UJ NA 1 U2-AMINO-4,6-DINITROTOLUENE NA
2 UJ1 U NA 0.41 UJ NA 1 U2-NITROTOLUENE NA
2 UJ1 U NA 0.3 UJ NA 1 U3-NITROTOLUENE NA
2 UJ1 U NA 0.13 UJ NA 1 U4-AMINO-2,6-DINITROTOLUENE NA
2 UJ1 U NA 0.47 UJ NA 1 U4-NITROTOLUENE NA
2 UJ1 U NA 0.31 UJ NA 1 UHMX NA
2 UJ1 U NA 0.17 UJ NA 1 UNITROBENZENE NA
NANA NA 0.94 UJ NA NANITROGLYCERINE NA
NANA NA 0.87 UJ NA NAPETN NA

10 UJ1 UJ NA 1.9 U NA 1 UPICRIC ACID NA
2 UJ1 U NA 0.5 J NA 1 URDX NA
2 UJ1 U NA 0.26 UJ NA 1 UTETRYL NA

Anions (mg/L)

746667 NA NA NA 1,280CHLORIDE NA
NANA NA NA NA 0.05 UNITRATE (AS N) NA
21.5 NA NA NA NANITRATE+NITRITE AS NITROGEN NA

0.040.02 NA NA NA 0.36ORTHO-PHOSPHATE (AS P) NA
255245 NA NA NA 5 USULFATE NA

Total Dissolved Solids (mg/L)

1,9702,140 NA NA NA 2,730TDS NA
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA NA NA NA 50 UALUMINUM NA
NANA NA NA NA 0.305ANTIMONY NA
NANA NA NA NA 14.9ARSENIC NA
NANA NA NA NA 18.8BARIUM NA
NANA NA NA NA 0.3 UBERYLLIUM NA
NANA NA NA NA 2 UCADMIUM NA
NANA NA NA NA 84,000CALCIUM NA
NANA NA NA NA 3.3 JCHROMIUM NA
NANA NA NA NA 2 UCOBALT NA
NANA NA NA NA 8 UJCOPPER NA
NANA NA NA NA 9,880IRON NA
NANA NA NA NA 0.214LEAD NA
NANA NA NA NA 155,000MAGNESIUM NA
NANA NA NA NA 11,100MANGANESE NA
NANA NA NA NA 0.1 UMERCURY NA
NANA NA NA NA 1.5MOLYBDENUM NA
NANA NA NA NA 3.93 JNICKEL NA
NANA NA NA NA 35,200POTASSIUM NA
NANA NA NA NA 5 UJSELENIUM NA
NANA NA NA NA 9 USILVER NA
NANA NA NA NA 873,000SODIUM NA
NANA NA NA NA 0.02 JTHALLIUM NA
NANA NA NA NA 4 UVANADIUM NA
NANA NA NA NA 10.4ZINC NA

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA NA NA1,1,1,2-TETRACHLOROETHANE NA
0.5 UNA 0.5 U 0.12 U 0.12 UJ NA1,1,1-TRICHLOROETHANE 0.5 U
0.5 UNA 0.5 U 0.14 U 0.14 UJ NA1,1,2,2-TETRACHLOROETHANE 0.5 UJ
0.5 UNA 0.5 U 0.1 U 0.1 UJ NA1,1,2-TRICHLOROETHANE 0.5 U
0.5 UNA 0.5 U 0.091 UJ 0.091 UJ NA1,1-DICHLOROETHANE 0.5 U
0.5 UNA 0.5 U 0.12 U 0.12 UJ NA1,1-DICHLOROETHENE 0.5 U
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA NA NA1,1-DICHLOROPROPENE NA
2 UNA 2 U 0.33 U 0.33 UJ NA1,2,3-TRICHLOROBENZENE NA

0.5 UNA 0.5 U NA NA NA1,2,3-TRICHLOROPROPANE NA
2 UNA 2 U 0.22 U 0.22 UJ NA1,2,4-TRICHLOROBENZENE NA
2 UNA 2 U NA NA NA1,2,4-TRIMETHYLBENZENE NA
2 UNA 2 U 1 U 1 UJ NA1,2-DIBROMO-3-CHLOROPROPANE NA
2 UNA 2 U 0.073 U 0.073 UJ NA1,2-DIBROMOETHANE NA

0.5 UNA 0.5 U 0.088 U 0.088 UJ NA1,2-DICHLOROBENZENE NA
0.5 UNA 0.5 U 0.12 U 0.12 UJ NA1,2-DICHLOROETHANE 0.5 U
0.5 UNA 0.5 U 0.13 U 0.13 UJ NA1,2-DICHLOROPROPANE 0.5 U
2 UNA 2 U NA NA NA1,3,5-TRIMETHYLBENZENE NA

0.5 UNA 0.5 U 0.11 U 0.11 UJ NA1,3-DICHLOROBENZENE NA
0.5 UNA 0.5 U NA NA NA1,3-DICHLOROPROPANE NA
0.5 UNA 0.5 U 0.098 U 0.098 UJ NA1,4-DICHLOROBENZENE NA
0.5 UNA 0.5 U NA NA NA2,2-DICHLOROPROPANE NA
20 UNA NA NA NA NA2-BUTANONE 10 U
2 UNA 2 U NA NA NA2-CHLOROTOLUENE NA

20 UNA 20 U NA NA NA2-HEXANONE 10 U
2 UNA 2 U NA NA NA4-CHLOROTOLUENE NA
2 UNA 2 U NA NA NA4-ISOPROPYLTOLUENE NA
NANA NA NA NA NA4-METHYL-2-PENTANONE 10 U

20 UJNA NA 5 UJ 8.6 UJ NAACETONE 1.5 UJ
0.5 UNA 0.5 U 0.11 U 0.11 UJ NABENZENE 0.5 U
0.5 UNA 2 U NA NA NABROMOBENZENE NA
0.5 UNA 0.5 U 0.13 U 0.13 UJ NABROMOCHLOROMETHANE NA
0.5 UNA 0.5 U 0.085 U 0.085 UJ NABROMODICHLOROMETHANE 0.5 U
0.5 UNA 0.5 U 0.28 U 0.28 UJ NABROMOFORM 1 U
0.5 UNA 0.5 U 0.22 U 0.22 UJ NABROMOMETHANE 1 U
0.5 UNA 0.5 U 0.16 U 0.16 UJ NACARBON DISULFIDE 0.5 U
0.5 UNA 0.5 U 0.13 U 0.13 UJ NACARBON TETRACHLORIDE 0.5 U
0.5 UNA 0.5 U 0.094 U 0.094 UJ NACHLOROBENZENE 0.5 U
0.5 UNA 0.5 U 0.23 U 0.23 UJ NACHLOROETHANE 1 U
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U 0.096 UJ 0.096 UJ NACHLOROFORM 0.5 U
0.5 UNA 0.5 U 0.14 U 0.14 UJ NACHLOROMETHANE 1 U
0.5 UNA 0.3 J 0.12 U 0.25 J NACIS-1,2-DICHLOROETHENE 0.5 U
0.5 UNA 0.5 U 0.085 U 0.085 UJ NACIS-1,3-DICHLOROPROPENE 0.5 U
0.5 UNA 0.5 U 0.082 U 0.082 UJ NADIBROMOCHLOROMETHANE 0.5 U
0.5 UNA 0.5 U NA NA NADIBROMOMETHANE NA
0.5 UNA 0.5 U 0.13 U 0.13 UJ NAETHYLBENZENE 0.5 U
NANA NA 0.14 U 0.14 UJ NAFREON 113 NA

0.5 UNA 0.5 U 0.17 U 0.17 UJ NAFREON 12 NA
2 UNA 2 U NA NA NAHEXACHLOROBUTADIENE NA
2 UNA 2 U 0.068 U 0.068 UJ NAISOPROPYLBENZENE NA
NANA NA 0.074 U 0.074 UJ NAMETHYL TERTIARY BUTYLETHER NA
1 UNA 1 U 0.2 U 0.2 UJ NAMETHYLENE CHLORIDE 10 U
2 UNA 2 U NA NA NAN-BUTYLBENZENE NA
2 UNA 2 U NA NA NAN-PROPYLBENZENE NA
2 UNA 2 U NA NA NANAPHTHALENE NA
2 UNA 2 U NA NA NASEC-BUTYLBENZENE NA

0.5 UNA 0.5 U 0.095 U 0.095 UJ NASTYRENE 0.5 U
2 UNA 2 U NA NA NATERT-BUTYLBENZENE NA

0.5 UNA 0.5 U 0.11 U 0.11 UJ NATETRACHLOROETHENE 0.5 U
0.5 UNA 0.5 U 0.12 0.098 UJ NATOLUENE 0.5 U
0.5 UNA 0.5 U 0.14 U 0.14 UJ NATRANS-1,2-DICHLOROETHENE 0.5 U
0.5 UNA 0.5 U 0.087 U 0.087 UJ NATRANS-1,3-DICHLOROPROPENE 0.5 U
0.5 UNA 0.5 U 0.12 U 0.12 UJ NATRICHLOROETHENE 0.5 U
0.5 UNA 0.5 U 0.14 U 0.14 UJ NATRICHLOROFLUOROMETHANE NA
0.5 UNA 0.5 U 0.22 U 0.22 UJ NAVINYL CHLORIDE 0.5 U
0.5 UNA 0.5 U 0.5 0.22 UJ NAXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.36 U1,2,4-TRICHLOROBENZENE NA
NANA NA NA NA 0.32 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA NA NA 0.39 U2,4,5-TRICHLOROPHENOL NA
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.21 U2,4,6-TRICHLOROPHENOL NA
NANA NA NA NA 0.3 U2,4-DICHLOROPHENOL NA
NANA NA NA NA 0.27 U2,4-DIMETHYLPHENOL NA
NANA NA NA NA 2.3 U2,4-DINITROPHENOL NA
NANA NA NA NA 0.28 U2,4-DINITROTOLUENE NA
NANA NA NA NA 0.35 U2,6-DINITROTOLUENE NA
NANA NA NA NA 0.29 U2-CHLORONAPHTHALENE NA
NANA NA NA NA 0.32 U2-CHLOROPHENOL NA
NANA NA NA NA 0.24 U2-METHYLNAPHTHALENE NA
NANA NA NA NA 0.33 U2-METHYLPHENOL NA
NANA NA NA NA 0.34 U2-NITROANILINE NA
NANA NA NA NA 0.38 U2-NITROPHENOL NA
NANA NA NA NA 0.27 U3,3'-DICHLOROBENZIDINE NA
NANA NA NA NA 3.3 U3-NITROANILINE NA
NANA NA NA NA 2.2 U4,6-DINITRO-2-METHYLPHENOL NA
NANA NA NA NA 0.28 U4-BROMOPHENYL-PHENYLETHER NA
NANA NA NA NA 0.49 U4-CHLORO-3-METHYLPHENOL NA
NANA NA NA NA 0.38 U4-CHLOROANILINE NA
NANA NA NA NA 0.28 U4-CHLOROPHENYL-PHENYLETHER NA
NANA NA NA NA 0.48 U4-METHYLPHENOL NA
NANA NA NA NA 4.1 U4-NITROANILINE NA
NANA NA NA NA 2 U4-NITROPHENOL NA
NANA NA NA NA 0.29 UACENAPHTHENE NA
NANA NA NA NA 0.24 UACENAPHTHYLENE NA
NANA NA NA NA 0.62 UANTHRACENE NA
NANA NA NA NA 0.6 UBENZO(A)ANTHRACENE NA
NANA NA NA NA 0.66 UBENZO(A)PYRENE NA
NANA NA NA NA 0.59 UBENZO(B)FLUORANTHENE NA
NANA NA NA NA 0.82 UBENZO(G,H,I)PERYLENE NA
NANA NA NA NA 0.83 UBENZO(K)FLUORANTHENE NA
NANA NA NA NA 5.9 UBENZOIC ACID NA
NANA NA NA NA 0.28 UBIS(2-CHLOROETHOXY)METHANE NA
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.34 UBIS(2-CHLOROETHYL)ETHER NA
NANA NA NA NA 1.9 UBIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA NA NA 0.47 UBUTYLBENZYLPHTHALATE NA
NANA NA NA NA 0.24 UCARBAZOLE NA
NANA NA NA NA 0.79 UCHRYSENE NA
NANA NA NA NA 0.37 UDI-N-BUTYLPHTHALATE NA
NANA NA NA NA 0.63 UDI-N-OCTYLPHTHALATE NA
NANA NA NA NA 0.76 UDIBENZ(A,H)ANTHRACENE NA
NANA NA NA NA 0.33 UDIBENZOFURAN NA
NANA NA NA NA 0.29 UDIETHYLPHTHALATE NA
NANA NA NA NA 0.26 UDIMETHYLPHTHALATE NA
NANA NA NA NA 0.66 UFLUORANTHENE NA
NANA NA NA NA 0.33 UFLUORENE NA
NANA NA NA NA 0.63 UHEXACHLOROBENZENE NA
NANA NA NA NA 0.3 UHEXACHLOROBUTADIENE NA
NANA NA NA NA 1.3 UHEXACHLOROCYCLOPENTADIENE NA
NANA NA NA NA 0.29 UHEXACHLOROETHANE NA
NANA NA NA NA 0.69 UINDENO(1,2,3-CD)PYRENE NA
NANA NA NA NA 0.25 UISOPHORONE NA
NANA NA NA NA 0.5 UN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA NA NA 0.48 UN-NITROSODIPHENYLAMINE (1) NA
NANA NA NA NA 0.37 UNAPHTHALENE NA
NANA NA NA NA 0.57 UNITROBENZENE NA
NANA NA NA NA 2.5 UPENTACHLOROPHENOL NA
NANA NA NA NA 0.49 UPHENANTHRENE NA
NANA NA NA NA 0.33 UPHENOL NA
NANA NA NA NA 0.74 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA NA NA 0.1 YDIESEL RANGE ORGANICS 0.05 U
NANA NA NA NA 0.1 LMOTOR OIL RANGE ORGANICS 0.3 U

Gasoline Range (purgeables)
NANA NA NA 0.021 UJ NAGASOLINE RANGE ORGANICS 0.03 UJ
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

2 UJ5 U NA NA NA 0.23 U1,3,5-TRINITROBENZENE NA
2 UJ5 U 2 UJ NA NA 2.1 UJ1,3-DINITROBENZENE NA
2 U5 U NA NA NA 0.15 U2,4,6-TRINITROTOLUENE NA
2 U5 U NA NA NA 0.12 U2,4-DINITROTOLUENE NA
2 U5 U NA NA NA 0.24 U2,6-DINITROTOLUENE NA
2 U5 U NA NA NA 0.17 U2-AMINO-4,6-DINITROTOLUENE NA
2 U5 U NA NA NA 0.41 U2-NITROTOLUENE NA
2 U5 U NA NA NA 0.3 U3-NITROTOLUENE NA
2 U5 U NA NA NA 0.13 U4-AMINO-2,6-DINITROTOLUENE NA
2 U5 U NA NA NA 0.47 U4-NITROTOLUENE NA
2 U5 U NA NA NA 0.31 UHMX NA
2 UJ5 U NA NA NA 0.17 UNITROBENZENE NA
NANA NA NA NA 0.94 UJNITROGLYCERINE NA
NANA NA NA NA 0.87 UJPETN NA

130 U1 UJ 10 UJ NA NA 1.9 UPICRIC ACID NA
2 U5 U NA NA NA 0.19 URDX NA
2 U5 U NA NA NA 0.26 UTETRYL NA

Anions (mg/L)

2,6002,620 889 J NA NA NACHLORIDE 5,200
NANA NA NA NA NANITRATE (AS N) 0.5 U

0.2 UJ0.6 0.2 NA NA NANITRATE+NITRITE AS NITROGEN NA
1.30.53 1 UJ NA NA NAORTHO-PHOSPHATE (AS P) NA

3.4 J1.6 5.3 NA NA NASULFATE 5 U

Dissolved Gases (mg/L)

NANA NA NA NA NAETHANE 0.005 U
NANA NA NA NA NAETHENE 0.005 U
NANA NA NA NA NAMETHANE 8.2

Sulfide (mg/L)

NANA NA NA NA NASULFIDE 0.04 U
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10/07/1999

Sample Location ID

Sample Date

A216W02 A216W02

05/17/2000

A216W02

08/11/2003

A216W02

08/13/2003

A216W02

08/14/2003

A216W02

03/15/2000

Sample ID 253A216WB007A 253A216WB011 136A216WB015Z A216DB002 A216WB956A A216WB956B

06/26/2008

A216W02

A216WB012

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Dissolved Solids (mg/L)

5,7705,190 J 2,550 NA NA NATDS NA
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06/21/1999

Sample Location ID

Sample Date

A216W03 A216W03

09/27/1999

A216W03

09/28/1999

A216W03

01/24/2000

A216W03

01/25/2000

A216W03

06/22/1999

Sample ID 253A216WB003 253A216WB003A 253A216WB008 253A216WB008A 253A216WB012 253A216WB012A

05/17/2000

A216W03

136A216WB016Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 0.5 U NA 0.5 U NA1,1,1,2-TETRACHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,1,1-TRICHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,1,2,2-TETRACHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,1,2-TRICHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,1-DICHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,1-DICHLOROETHENE 0.5 U
NANA 0.5 U NA 0.5 U NA1,1-DICHLOROPROPENE 0.5 U
NANA 2 U NA 2 U NA1,2,3-TRICHLOROBENZENE 2 U
NANA 0.5 U NA 0.5 U NA1,2,3-TRICHLOROPROPANE 0.5 U
NA1 U 2 U NA 2 U NA1,2,4-TRICHLOROBENZENE 2 U
NANA 2 U NA 2 U NA1,2,4-TRIMETHYLBENZENE 2 U
NA1 U 2 U NA 2 U NA1,2-DIBROMO-3-CHLOROPROPANE 2 U
NA1 U 2 U NA 2 U NA1,2-DIBROMOETHANE 2 U
NA1 U 0.5 U NA 0.5 U NA1,2-DICHLOROBENZENE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,2-DICHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,2-DICHLOROPROPANE 0.5 U
NANA 2 U NA 2 U NA1,3,5-TRIMETHYLBENZENE 2 U
NA1 U 0.5 U NA 0.5 U NA1,3-DICHLOROBENZENE 0.5 U
NANA 0.5 U NA 0.5 U NA1,3-DICHLOROPROPANE 0.5 U
NA1 U 0.5 U NA 0.5 U NA1,4-DICHLOROBENZENE 0.5 U
NANA 0.5 U NA 0.5 U NA2,2-DICHLOROPROPANE 0.5 U
NANA 2 U NA 2 U NA2-CHLOROTOLUENE 2 U
NA5 U 20 U NA 20 U NA2-HEXANONE 20 U
NANA 2 U NA 2 U NA4-CHLOROTOLUENE 2 U
NANA 2 U NA 2 U NA4-ISOPROPYLTOLUENE 2 U
NA5 U NA NA NA NA4-METHYL-2-PENTANONE NA
NA44 UJ NA NA NA NAACETONE 20 UJ
NA1 U 0.5 U NA 0.5 U NABENZENE 0.5 U
NANA 0.5 U NA 0.5 U NABROMOBENZENE 2 U
NA1 U NA NA NA NABROMOCHLOROMETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NABROMODICHLOROMETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NABROMOFORM 0.5 U
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06/21/1999

Sample Location ID

Sample Date

A216W03 A216W03

09/27/1999

A216W03

09/28/1999

A216W03

01/24/2000

A216W03

01/25/2000

A216W03

06/22/1999

Sample ID 253A216WB003 253A216WB003A 253A216WB008 253A216WB008A 253A216WB012 253A216WB012A

05/17/2000

A216W03

136A216WB016Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA1 U 0.5 UJ NA 0.5 U NABROMOMETHANE 0.5 U
NA0.7 J 0.5 U NA 1.4 NACARBON DISULFIDE 2.1
NA1 U 0.5 U NA 0.5 U NACARBON TETRACHLORIDE 0.5 U
NA1 U 0.5 U NA 0.5 U NACHLOROBENZENE 0.5 U
NA1 U 0.5 U NA 0.5 U NACHLOROETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NACHLOROFORM 0.5 U
NA1 U 0.5 U NA 0.5 U NACHLOROMETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NACIS-1,2-DICHLOROETHENE 0.2 J
NA1 U 0.5 U NA 0.5 U NACIS-1,3-DICHLOROPROPENE 0.5 U
NA1 U 0.5 U NA 0.5 U NADIBROMOCHLOROMETHANE 0.5 U
NANA 0.5 U NA 0.5 U NADIBROMOMETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NAETHYLBENZENE 0.5 U
NANA 0.5 UJ NA 0.5 U NAFREON 12 0.5 U
NANA 2 U NA 2 U NAHEXACHLOROBUTADIENE 2 U
NANA 2 U NA 2 U NAISOPROPYLBENZENE 2 U
NA2 UJ 1 U NA 1 U NAMETHYLENE CHLORIDE 1 U
NANA 2 U NA 2 U NAN-BUTYLBENZENE 2 U
NANA 2 U NA 2 U NAN-PROPYLBENZENE 2 U
NANA 2 U NA 2 U NANAPHTHALENE 2 U
NANA 2 U NA 2 U NASEC-BUTYLBENZENE 2 U
NA1 U 0.5 U NA 0.5 U NASTYRENE 0.5 U
NANA 2 U NA 2 U NATERT-BUTYLBENZENE 2 U
NA1 U 0.5 U NA 0.5 U NATETRACHLOROETHENE 0.5 U
NA1 U 0.5 U NA 0.5 U NATOLUENE 0.2 J
NA1 U 0.5 U NA 0.5 U NATRANS-1,2-DICHLOROETHENE 0.5 U
NA1 U 0.5 U NA 0.5 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
NA1 U 0.5 U NA 0.5 U NATRICHLOROETHENE 0.5 U
NANA 0.5 U NA 0.5 U NATRICHLOROFLUOROMETHANE 0.5 U
NA1 U 0.5 U NA 0.5 U NAVINYL CHLORIDE 0.5 U
NA1 U 0.5 U NA 0.5 U NAXYLENE (TOTAL) 0.5 U

Explosives (µg/L)

1 UNA NA 5 UJ NA 1 UJ1,3,5-TRINITROBENZENE 2 UJ
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06/21/1999

Sample Location ID

Sample Date

A216W03 A216W03

09/27/1999

A216W03

09/28/1999

A216W03

01/24/2000

A216W03

01/25/2000

A216W03

06/22/1999

Sample ID 253A216WB003 253A216WB003A 253A216WB008 253A216WB008A 253A216WB012 253A216WB012A

05/17/2000

A216W03

136A216WB016Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

1 UNA NA 5 UJ NA 1 UJ1,3-DINITROBENZENE 2 UJ
1 UNA NA 5 UJ NA 1 UJ2,4,6-TRINITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ2,4-DINITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ2,6-DINITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ2-AMINO-4,6-DINITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ2-NITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ3-NITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ4-AMINO-2,6-DINITROTOLUENE 2 U
1 UNA NA 5 UJ NA 1 UJ4-NITROTOLUENE 2 U
1 UJNA NA 5 UJ NA 1 UJHMX 2 U
1 UNA NA 5 UJ NA 1 UJNITROBENZENE 2 U
1 UNA NA 1 UJ NA 1 UJPICRIC ACID 10 UJ
1 UNA NA 5 UJ NA 1 UJRDX 2 U
1 UNA NA 5 UJ NA 1 UJTETRYL 2 U

Anions (mg/L)

14,100NA NA 14,100 NA 7,290CHLORIDE 9,300 J
0.05 UNA NA NA NA NANITRATE (AS N) NA

NANA NA 0.2 U NA 0.3 UJNITRATE+NITRITE AS NITROGEN 0.01 J
0.5NA NA 3.12 NA 0.007 JORTHO-PHOSPHATE (AS P) 1.37

760 JNA NA 698 NA 467SULFATE 507

Total Dissolved Solids (mg/L)

24,800NA NA 25,000 NA 13,900TDS 20,300
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA 50 U NA NA NAALUMINUM NA
NANA 2.27 NA NA NAANTIMONY NA
NANA 53.5 NA NA NAARSENIC NA
NANA 91.1 NA NA NABARIUM NA
NANA 0.3 U NA NA NABERYLLIUM NA
NANA 2 U NA NA NACADMIUM NA
NANA 353,000 NA NA NACALCIUM NA
NANA 3 UJ NA NA NACHROMIUM NA
NANA 2 U NA NA NACOBALT NA
NANA 8 UJ NA NA NACOPPER NA
NANA 2,020 NA NA NAIRON NA
NANA 0.453 J NA NA NALEAD NA
NANA 978,000 NA NA NAMAGNESIUM NA
NANA 272 NA NA NAMANGANESE NA
NANA 0.1 U NA NA NAMERCURY NA
NANA 4.1 NA NA NAMOLYBDENUM NA
NANA 9.26 UJ NA NA NANICKEL NA
NANA 198,000 NA NA NAPOTASSIUM NA
NANA 5 UJ NA NA NASELENIUM NA
NANA 9 U NA NA NASILVER NA
NANA 7,140,000 NA NA NASODIUM NA
NANA 0.075 U NA NA NATHALLIUM NA
NANA 11 UJ NA NA NAVANADIUM NA
NANA 2 U NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.12 U0.12 U NA NA NA NA1,1,1-TRICHLOROETHANE 0.5 U
0.14 U0.14 U NA NA NA NA1,1,2,2-TETRACHLOROETHANE 0.5 UJ
0.1 U0.1 U NA NA NA NA1,1,2-TRICHLOROETHANE 0.5 U

0.091 U0.091 UJ NA NA NA NA1,1-DICHLOROETHANE 0.5 U
0.12 U0.12 U NA NA NA NA1,1-DICHLOROETHENE 0.5 U
0.33 U0.33 U NA NA NA NA1,2,3-TRICHLOROBENZENE NA
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.22 U0.22 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
1 U1 U NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA

0.073 U0.073 U NA NA NA NA1,2-DIBROMOETHANE NA
0.088 U0.088 U NA NA NA NA1,2-DICHLOROBENZENE NA
0.12 U0.12 U NA NA NA NA1,2-DICHLOROETHANE 0.5 U
0.13 U0.13 U NA NA NA NA1,2-DICHLOROPROPANE 0.5 U
0.11 U0.11 U NA NA NA NA1,3-DICHLOROBENZENE NA
0.098 U0.098 U NA NA NA NA1,4-DICHLOROBENZENE NA

NANA NA NA NA NA2-BUTANONE 10 U
NANA NA NA NA NA2-HEXANONE 10 U
NANA NA NA NA NA4-METHYL-2-PENTANONE 10 U
NA5.2 J NA NA NA NAACETONE 10 U

0.11 U0.11 U NA NA NA NABENZENE 0.5 U
0.13 U0.13 U NA NA NA NABROMOCHLOROMETHANE NA
0.085 U0.085 U NA NA NA NABROMODICHLOROMETHANE 0.5 U
0.28 U0.28 U NA NA NA NABROMOFORM 1 U
0.22 U0.22 U NA NA NA NABROMOMETHANE 1 U
0.320.16 U NA NA NA NACARBON DISULFIDE 0.5 U

0.13 U0.13 U NA NA NA NACARBON TETRACHLORIDE 0.5 U
0.094 U0.094 U NA NA NA NACHLOROBENZENE 0.5 U
0.23 U0.23 U NA NA NA NACHLOROETHANE 1 U
0.096 U0.096 UJ NA NA NA NACHLOROFORM 0.5 U
0.14 U0.14 U NA NA NA NACHLOROMETHANE 1 U
0.12 U0.6 NA NA NA NACIS-1,2-DICHLOROETHENE 0.1 J
0.085 U0.085 U NA NA NA NACIS-1,3-DICHLOROPROPENE 0.5 U
0.082 U0.082 U NA NA NA NADIBROMOCHLOROMETHANE 0.5 U
0.13 U0.16 NA NA NA NAETHYLBENZENE 0.5 U
0.14 U0.14 U NA NA NA NAFREON 113 NA
0.17 U0.17 U NA NA NA NAFREON 12 NA
0.068 U0.068 U NA NA NA NAISOPROPYLBENZENE NA
0.074 U0.074 U NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 U0.2 U NA NA NA NAMETHYLENE CHLORIDE 10 U
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.095 U0.095 U NA NA NA NASTYRENE 0.5 U
0.11 U0.11 U NA NA NA NATETRACHLOROETHENE 0.5 U
0.098 U0.098 U NA NA NA NATOLUENE 0.5 U
0.14 U0.14 U NA NA NA NATRANS-1,2-DICHLOROETHENE 0.5 U
0.087 U0.087 U NA NA NA NATRANS-1,3-DICHLOROPROPENE 0.5 U
0.12 U0.12 U NA NA NA NATRICHLOROETHENE 0.5 U
0.14 U0.14 U NA NA NA NATRICHLOROFLUOROMETHANE NA
0.22 U0.22 U NA NA NA NAVINYL CHLORIDE 0.5 U
0.22 U0.8 NA NA NA NAXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

NANA 0.36 U NA NA NA1,2,4-TRICHLOROBENZENE NA
NANA 0.32 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA 0.39 U NA NA NA2,4,5-TRICHLOROPHENOL NA
NANA 0.21 U NA NA NA2,4,6-TRICHLOROPHENOL NA
NANA 0.3 U NA NA NA2,4-DICHLOROPHENOL NA
NANA 0.27 U NA NA NA2,4-DIMETHYLPHENOL NA
NANA 2.3 U NA NA NA2,4-DINITROPHENOL NA
NANA 0.28 U NA NA NA2,4-DINITROTOLUENE NA
NANA 0.35 U NA NA NA2,6-DINITROTOLUENE NA
NANA 0.29 U NA NA NA2-CHLORONAPHTHALENE NA
NANA 0.32 U NA NA NA2-CHLOROPHENOL NA
NANA 0.24 U NA NA NA2-METHYLNAPHTHALENE NA
NANA 0.33 U NA NA NA2-METHYLPHENOL NA
NANA 0.34 U NA NA NA2-NITROANILINE NA
NANA 0.38 U NA NA NA2-NITROPHENOL NA
NANA 0.27 U NA NA NA3,3'-DICHLOROBENZIDINE NA
NANA 3.3 U NA NA NA3-NITROANILINE NA
NANA 2.2 U NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA 0.28 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA 0.49 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
NANA 0.38 U NA NA NA4-CHLOROANILINE NA
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.28 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA 0.48 U NA NA NA4-METHYLPHENOL NA
NANA 4.1 U NA NA NA4-NITROANILINE NA
NANA 2 U NA NA NA4-NITROPHENOL NA
NANA 0.29 U NA NA NAACENAPHTHENE NA
NANA 0.24 U NA NA NAACENAPHTHYLENE NA
NANA 0.62 U NA NA NAANTHRACENE NA
NANA 0.6 U NA NA NABENZO(A)ANTHRACENE NA
NANA 0.66 U NA NA NABENZO(A)PYRENE NA
NANA 0.59 U NA NA NABENZO(B)FLUORANTHENE NA
NANA 0.82 U NA NA NABENZO(G,H,I)PERYLENE NA
NANA 0.83 U NA NA NABENZO(K)FLUORANTHENE NA
NANA 5.9 U NA NA NABENZOIC ACID NA
NANA 0.28 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NANA 0.34 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
NANA 1.9 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA 0.47 U NA NA NABUTYLBENZYLPHTHALATE NA
NANA 0.24 U NA NA NACARBAZOLE NA
NANA 0.79 U NA NA NACHRYSENE NA
NANA 0.37 U NA NA NADI-N-BUTYLPHTHALATE NA
NANA 0.63 U NA NA NADI-N-OCTYLPHTHALATE NA
NANA 0.76 U NA NA NADIBENZ(A,H)ANTHRACENE NA
NANA 0.33 U NA NA NADIBENZOFURAN NA
NANA 0.29 U NA NA NADIETHYLPHTHALATE NA
NANA 0.26 U NA NA NADIMETHYLPHTHALATE NA
NANA 0.66 U NA NA NAFLUORANTHENE NA
NANA 0.33 U NA NA NAFLUORENE NA
NANA 0.63 U NA NA NAHEXACHLOROBENZENE NA
NANA 0.3 U NA NA NAHEXACHLOROBUTADIENE NA
NANA 1.3 U NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA 0.29 U NA NA NAHEXACHLOROETHANE NA
NANA 0.69 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.25 U NA NA NAISOPHORONE NA
NANA 0.5 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA 0.48 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA 0.37 U NA NA NANAPHTHALENE NA
NANA 0.57 U NA NA NANITROBENZENE NA
NANA 2.5 U NA NA NAPENTACHLOROPHENOL NA
NANA 0.49 U NA NA NAPHENANTHRENE NA
NANA 0.33 U NA NA NAPHENOL NA
NANA 0.74 U NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA 0.11 Y NA NA NADIESEL RANGE ORGANICS 0.036 UJ
NANA 0.1 L NA NA NAMOTOR OIL RANGE ORGANICS 0.1 UJ

Gasoline Range (purgeables)
0.021 UNA NA NA NA NAGASOLINE RANGE ORGANICS 0.031 UJ

Explosives (µg/L)

NANA NA 0.23 U NA NA1,3,5-TRINITROBENZENE NA
NANA NA 0.14 U NA NA1,3-DINITROBENZENE NA
NANA NA 0.15 U NA NA2,4,6-TRINITROTOLUENE NA
NANA NA 0.12 U NA NA2,4-DINITROTOLUENE NA
NANA NA 0.24 U NA NA2,6-DINITROTOLUENE NA
NANA NA 0.17 U NA NA2-AMINO-4,6-DINITROTOLUENE NA
NANA NA 0.41 U NA NA2-NITROTOLUENE NA
NANA NA 0.3 U NA NA3-NITROTOLUENE NA
NANA NA 0.13 U NA NA4-AMINO-2,6-DINITROTOLUENE NA
NANA NA 0.47 U NA NA4-NITROTOLUENE NA
NANA NA 0.31 U NA NAHMX NA
NANA NA 0.17 U NA NANITROBENZENE NA
NANA 0.94 UJ NA NA NANITROGLYCERINE NA
NANA 5 I NA 0.2 U 5 UXPERCHLORATE NA
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08/11/2003

Sample Location ID

Sample Date

A216W03 A216W03

08/15/2003

A216W03

08/19/2003

A216W03

04/01/2004

A216W03

04/01/2004

A216W03

08/14/2003

Sample ID A216DB003 A216WB957A A216WB957B A216WB957C A216WB962 A216WB962Z

06/24/2008

A216W03

A216WB013

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NANA 0.87 UJ NA NA NAPETN NA
NANA 1.9 U NA NA NAPICRIC ACID NA
NANA NA 0.19 U NA NARDX NA
NANA NA 0.26 U NA NATETRYL NA

Anions (mg/L)

NANA NA NA NA NACHLORIDE 6,000
NANA NA NA NA NANITRATE (AS N) 1 U
NANA NA NA NA NASULFATE 280

Dissolved Gases (mg/L)

NANA NA NA NA NAETHANE 0.005 U
NANA NA NA NA NAETHENE 0.005 U
NANA NA NA NA NAMETHANE 1.6

Sulfide (mg/L)

NANA NA NA NA NASULFIDE 9.9
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06/23/1999

Sample Location ID

Sample Date

A216W04 A216W04

10/05/1999

A216W04

10/06/1999

A216W04

03/15/2000

A216W04

05/17/2000

A216W04

06/24/1999

Sample ID 253A216WB004 253A216WB004A 253A216WB009 253A216WB009A 253A216WB013 136A216WB017Z

08/11/2003

A216W04

A216DB004

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 10 U NA 0.5 U 50 U1,1,1,2-TETRACHLOROETHANE NA
NA1 U 10 U NA 0.5 U 50 U1,1,1-TRICHLOROETHANE 0.12 U
NA1 U 10 U NA 0.5 U 50 U1,1,2,2-TETRACHLOROETHANE 0.14 U
NA1 U 10 U NA 0.5 U 50 U1,1,2-TRICHLOROETHANE 0.1 U
NA1 U 10 U NA 0.5 U 50 U1,1-DICHLOROETHANE 0.091 UJ
NA3 10 U NA 0.4 J 50 U1,1-DICHLOROETHENE 0.12 U
NANA 10 U NA 0.5 U 50 U1,1-DICHLOROPROPENE NA
NANA 40 U NA 2 U 200 U1,2,3-TRICHLOROBENZENE 0.33 U
NANA 10 U NA 0.5 U 50 U1,2,3-TRICHLOROPROPANE NA
NA1 UJ 40 U NA 2 U 200 U1,2,4-TRICHLOROBENZENE 0.22 U
NANA 40 U NA 2 U 200 U1,2,4-TRIMETHYLBENZENE NA
NA1 UJ 40 U NA 2 U 200 U1,2-DIBROMO-3-CHLOROPROPANE 1 U
NA1 U 40 U NA 2 U 200 U1,2-DIBROMOETHANE 0.073 U
NA1 UJ 10 U NA 0.5 U 50 U1,2-DICHLOROBENZENE 0.088 U
NA1 U 10 U NA 0.5 U 50 U1,2-DICHLOROETHANE 0.12 U
NA1 U 10 U NA 0.5 U 50 U1,2-DICHLOROPROPANE 0.13 U
NANA 40 U NA 2 U 200 U1,3,5-TRIMETHYLBENZENE NA
NA1 UJ 10 U NA 0.5 U 50 U1,3-DICHLOROBENZENE 0.11 U
NANA 10 U NA 0.5 U 50 U1,3-DICHLOROPROPANE NA
NA1 UJ 10 U NA 0.5 U 50 U1,4-DICHLOROBENZENE 0.098 U
NANA 10 U NA 0.5 U 50 U2,2-DICHLOROPROPANE NA
NA13 UJ 400 U NA 20 U NA2-BUTANONE NA
NANA 40 U NA 2 U 200 U2-CHLOROTOLUENE NA
NANA 400 U NA 20 U 2,000 U2-HEXANONE NA
NANA 40 U NA 2 U 200 U4-CHLOROTOLUENE NA
NANA 40 U NA 2 U 200 U4-ISOPROPYLTOLUENE NA
NA5 U 400 U NA NA NA4-METHYL-2-PENTANONE NA
NA96 J 400 U NA 54 UJ NAACETONE 4.9 UJ
NA1 UJ 10 U NA 0.4 J 50 UBENZENE 0.35
NANA 10 U NA 0.5 U 200 UBROMOBENZENE NA
NA1 U NA NA 0.5 U 50 UBROMOCHLOROMETHANE 0.13 U
NA1 U 10 U NA 0.5 U 50 UBROMODICHLOROMETHANE 0.085 U
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06/23/1999

Sample Location ID

Sample Date

A216W04 A216W04

10/05/1999

A216W04

10/06/1999

A216W04

03/15/2000

A216W04

05/17/2000

A216W04

06/24/1999

Sample ID 253A216WB004 253A216WB004A 253A216WB009 253A216WB009A 253A216WB013 136A216WB017Z

08/11/2003

A216W04

A216DB004

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA1 U 10 U NA 0.5 U 50 UBROMOFORM 0.28 U
NA1 U 10 U NA 0.5 U 50 UBROMOMETHANE 0.22 U
NA1 10 U NA 2.2 50 UCARBON DISULFIDE 0.16 U
NA1 U 10 U NA 0.5 U 50 UCARBON TETRACHLORIDE 0.13 U
NA1 UJ 10 U NA 0.5 U 50 UCHLOROBENZENE 0.094 U
NA1 U 10 U NA 0.5 U 50 UCHLOROETHANE 0.23 U
NA1 U 10 U NA 0.5 U 50 UCHLOROFORM 0.096 UJ
NA1 U 10 U NA 0.29 J 50 UCHLOROMETHANE 0.14 U
NA6,500 5,700 NA 1,800 1,600CIS-1,2-DICHLOROETHENE 4.8
NA1 U 10 U NA 0.5 U 50 UCIS-1,3-DICHLOROPROPENE 0.085 U
NA1 U 10 U NA 0.5 U 50 UDIBROMOCHLOROMETHANE 0.082 U
NANA 10 U NA 0.5 U 50 UDIBROMOMETHANE NA
NA1 UJ 10 U NA 0.5 U 50 UETHYLBENZENE 0.13 U
NANA NA NA NA NAFREON 113 0.14 U
NANA 10 U NA 0.5 U 50 UFREON 12 0.17 U
NANA 40 UJ NA 2 U 200 UHEXACHLOROBUTADIENE NA
NANA 40 U NA 2 U 200 UISOPROPYLBENZENE 0.068 U
NANA NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.074 U
NA1 UJ 20 U NA 1 U 100 UMETHYLENE CHLORIDE 0.2 U
NANA 40 U NA 2 U 200 UN-BUTYLBENZENE NA
NANA 40 U NA 2 U 200 UN-PROPYLBENZENE NA
NANA 40 U NA 2 U 200 UNAPHTHALENE NA
NANA 40 U NA 2 U 200 USEC-BUTYLBENZENE NA
NA1 UJ 10 U NA 0.5 U 50 USTYRENE 0.095 U
NANA 40 U NA 2 U 200 UTERT-BUTYLBENZENE NA
NA1 U 10 U NA 0.5 U 50 UTETRACHLOROETHENE 0.11 U
NA1 UJ 10 U NA 0.5 U 50 UTOLUENE 0.24
NA96 74 NA 21 30 JTRANS-1,2-DICHLOROETHENE 2.1
NA1 U 10 U NA 0.5 U 50 UTRANS-1,3-DICHLOROPROPENE 0.087 U
NA2 10 U NA 0.52 50 UTRICHLOROETHENE 0.12 U
NANA 10 U NA 0.5 U 50 UTRICHLOROFLUOROMETHANE 0.14 U
NA1,900 3,800 NA 1,700 2,100VINYL CHLORIDE 47
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06/23/1999

Sample Location ID

Sample Date

A216W04 A216W04

10/05/1999

A216W04

10/06/1999

A216W04

03/15/2000

A216W04

05/17/2000

A216W04

06/24/1999

Sample ID 253A216WB004 253A216WB004A 253A216WB009 253A216WB009A 253A216WB013 136A216WB017Z

08/11/2003

A216W04

A216DB004

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA1 UJ 10 U NA 0.5 U 50 UXYLENE (TOTAL) 0.22 U

Explosives (µg/L)

1 UNA NA 5 U 2 UJ 2 U1,3,5-TRINITROBENZENE NA
1.4 JNA NA 5 U 2 UJ 2 UJ1,3-DINITROBENZENE NA
1 UNA NA 5 U 2 UJ 2 U2,4,6-TRINITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U2,4-DINITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U2,6-DINITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U2-AMINO-4,6-DINITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U2-NITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U3-NITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U4-AMINO-2,6-DINITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 U4-NITROTOLUENE NA
1 UNA NA 5 U 2 UJ 2 UHMX NA

3.9 JNA NA 5 U 2 UJ 2 UNITROBENZENE NA
1 UNA NA 1 UJ 130 U 10 UJPICRIC ACID NA
21 JNA NA 5 U 2 UJ 2 URDX NA
1 UNA NA 5 U 2 UJ 2 UTETRYL NA

Anions (mg/L)

9,880NA NA 9,090 7,750 5,240 JCHLORIDE NA
0.05 UJNA NA NA NA NANITRATE (AS N) NA

NANA NA 0.02 J NA 0.2 UNITRATE+NITRITE AS NITROGEN NA
0.61 JNA NA 0.01 0.93 4.4 JORTHO-PHOSPHATE (AS P) NA

9.5NA NA 5.1 13 J 17.2SULFATE NA

Total Dissolved Solids (mg/L)

18,400NA NA 16,100 J 14,400 14,000TDS NA
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

83.5NA NA NA NAALUMINUM
1.97 JNA NA NA NAANTIMONY
49.6 JNA NA NA NAARSENIC
404NA NA NA NABARIUM

0.3 UNA NA NA NABERYLLIUM
2 UNA NA NA NACADMIUM

270,000NA NA NA NACALCIUM
3.4 JNA NA NA NACHROMIUM
4.3 JNA NA NA NACOBALT
8 UJNA NA NA NACOPPER

31,300NA NA NA NAIRON
1.28 JNA NA NA NALEAD

744,000NA NA NA NAMAGNESIUM
649NA NA NA NAMANGANESE

0.1 UNA NA NA NAMERCURY
28 JNA NA NA NAMOLYBDENUM

22.5 JNA NA NA NANICKEL
150,000NA NA NA NAPOTASSIUM

5 UJNA NA NA NASELENIUM
9 UNA NA NA NASILVER

4,850,000NA NA NA NASODIUM
0.075 UNA NA NA NATHALLIUM

4 UNA NA NA NAVANADIUM
12.8 JNA NA NA NAZINC

Volatile Organic Compounds (µg/L)

NA0.12 U NA NA NA1,1,1-TRICHLOROETHANE
NA0.14 U NA NA NA1,1,2,2-TETRACHLOROETHANE
NA0.1 U NA NA NA1,1,2-TRICHLOROETHANE
NA0.091 U NA NA NA1,1-DICHLOROETHANE
NA0.12 U NA NA NA1,1-DICHLOROETHENE
NA0.33 U NA NA NA1,2,3-TRICHLOROBENZENE
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.22 U NA NA NA1,2,4-TRICHLOROBENZENE
NA1 U NA NA NA1,2-DIBROMO-3-CHLOROPROPANE
NA0.073 U NA NA NA1,2-DIBROMOETHANE
NA0.088 U NA NA NA1,2-DICHLOROBENZENE
NA0.12 U NA NA NA1,2-DICHLOROETHANE
NA0.13 U NA NA NA1,2-DICHLOROPROPANE
NA0.11 U NA NA NA1,3-DICHLOROBENZENE
NA0.098 U NA NA NA1,4-DICHLOROBENZENE
NA23 J NA NA NA2-BUTANONE
NA100 UJ NA NA NAACETONE
NA0.24 NA NA NABENZENE
NA0.13 U NA NA NABROMOCHLOROMETHANE
NA0.085 U NA NA NABROMODICHLOROMETHANE
NA0.28 U NA NA NABROMOFORM
NA0.22 U NA NA NABROMOMETHANE
NA1.6 NA NA NACARBON DISULFIDE
NA0.13 U NA NA NACARBON TETRACHLORIDE
NA0.094 U NA NA NACHLOROBENZENE
NA0.23 U NA NA NACHLOROETHANE
NA0.096 U NA NA NACHLOROFORM
NA0.14 U NA NA NACHLOROMETHANE
NA12 NA NA NACIS-1,2-DICHLOROETHENE
NA0.085 U NA NA NACIS-1,3-DICHLOROPROPENE
NA0.082 U NA NA NADIBROMOCHLOROMETHANE
NA0.13 U NA NA NAETHYLBENZENE
NA0.14 U NA NA NAFREON 113
NA0.17 U NA NA NAFREON 12
NA0.068 U NA NA NAISOPROPYLBENZENE
NA0.074 U NA NA NAMETHYL TERTIARY BUTYLETHER
NA0.2 U NA NA NAMETHYLENE CHLORIDE
NA0.095 U NA NA NASTYRENE
NA0.11 U NA NA NATETRACHLOROETHENE
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.24 NA NA NATOLUENE
NA5.3 NA NA NATRANS-1,2-DICHLOROETHENE
NA0.087 U NA NA NATRANS-1,3-DICHLOROPROPENE
NA0.12 U NA NA NATRICHLOROETHENE
NA0.14 U NA NA NATRICHLOROFLUOROMETHANE
NA160 NA NA NAVINYL CHLORIDE
NA0.22 U NA NA NAXYLENE (TOTAL)

Semivolatile Organic Compounds (µg/L)

0.38 UNA NA NA NA1,2,4-TRICHLOROBENZENE
0.34 UNA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE)
0.41 UNA NA NA NA2,4,5-TRICHLOROPHENOL
0.22 UNA NA NA NA2,4,6-TRICHLOROPHENOL
0.32 UNA NA NA NA2,4-DICHLOROPHENOL
0.29 UNA NA NA NA2,4-DIMETHYLPHENOL
2.4 UNA NA NA NA2,4-DINITROPHENOL
0.3 UNA NA NA NA2,4-DINITROTOLUENE

0.38 UNA NA NA NA2,6-DINITROTOLUENE
0.31 UNA NA NA NA2-CHLORONAPHTHALENE
0.34 UNA NA NA NA2-CHLOROPHENOL
0.26 UNA NA NA NA2-METHYLNAPHTHALENE
0.35 UNA NA NA NA2-METHYLPHENOL
0.36 UNA NA NA NA2-NITROANILINE
0.4 UNA NA NA NA2-NITROPHENOL

0.29 UNA NA NA NA3,3'-DICHLOROBENZIDINE
3.5 UNA NA NA NA3-NITROANILINE
2.3 UNA NA NA NA4,6-DINITRO-2-METHYLPHENOL
0.3 UNA NA NA NA4-BROMOPHENYL-PHENYLETHER

0.53 UNA NA NA NA4-CHLORO-3-METHYLPHENOL
0.4 UNA NA NA NA4-CHLOROANILINE
0.3 UNA NA NA NA4-CHLOROPHENYL-PHENYLETHER

0.51 UNA NA NA NA4-METHYLPHENOL
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

4.3 UNA NA NA NA4-NITROANILINE
2.1 UNA NA NA NA4-NITROPHENOL
0.3 UNA NA NA NAACENAPHTHENE

0.26 UNA NA NA NAACENAPHTHYLENE
0.66 UNA NA NA NAANTHRACENE
0.63 UNA NA NA NABENZO(A)ANTHRACENE
0.7 UNA NA NA NABENZO(A)PYRENE

0.63 UNA NA NA NABENZO(B)FLUORANTHENE
0.87 UNA NA NA NABENZO(G,H,I)PERYLENE
0.88 UNA NA NA NABENZO(K)FLUORANTHENE
6.2 UNA NA NA NABENZOIC ACID
0.3 UNA NA NA NABIS(2-CHLOROETHOXY)METHANE

0.36 UNA NA NA NABIS(2-CHLOROETHYL)ETHER
2.1 UNA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE
0.5 UNA NA NA NABUTYLBENZYLPHTHALATE

0.26 UNA NA NA NACARBAZOLE
0.84 UNA NA NA NACHRYSENE
0.39 UNA NA NA NADI-N-BUTYLPHTHALATE
0.67 UNA NA NA NADI-N-OCTYLPHTHALATE
0.8 UNA NA NA NADIBENZ(A,H)ANTHRACENE

0.35 UNA NA NA NADIBENZOFURAN
0.31 UNA NA NA NADIETHYLPHTHALATE
0.28 UNA NA NA NADIMETHYLPHTHALATE
0.7 UNA NA NA NAFLUORANTHENE

0.35 UNA NA NA NAFLUORENE
0.67 UNA NA NA NAHEXACHLOROBENZENE
0.31 UNA NA NA NAHEXACHLOROBUTADIENE
1.3 UNA NA NA NAHEXACHLOROCYCLOPENTADIENE

0.31 UNA NA NA NAHEXACHLOROETHANE
0.73 UNA NA NA NAINDENO(1,2,3-CD)PYRENE
0.27 UNA NA NA NAISOPHORONE
0.53 UNA NA NA NAN-NITROSO-DI-N-PROPYLAMINE
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

0.52 UNA NA NA NAN-NITROSODIPHENYLAMINE (1)
0.39 UNA NA NA NANAPHTHALENE
0.61 UNA NA NA NANITROBENZENE
2.6 UNA NA NA NAPENTACHLOROPHENOL

0.52 UNA NA NA NAPHENANTHRENE
0.35 UNA NA NA NAPHENOL
0.78 UNA NA NA NAPYRENE

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.39 YNA NA NA NADIESEL RANGE ORGANICS
0.24 UJNA NA NA NAMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
NA0.021 U NA NA NAGASOLINE RANGE ORGANICS

Explosives (µg/L)

NANA 0.26 UJ NA NA1,3,5-TRINITROBENZENE
NANA 0.16 UJ NA NA1,3-DINITROBENZENE
NANA 0.17 UJ NA NA2,4,6-TRINITROTOLUENE
NANA 0.14 UJ NA NA2,4-DINITROTOLUENE
NANA 0.27 UJ NA NA2,6-DINITROTOLUENE
NANA 0.19 UJ NA NA2-AMINO-4,6-DINITROTOLUENE
NANA 0.46 UJ NA NA2-NITROTOLUENE
NANA 0.34 UJ NA NA3-NITROTOLUENE
NANA 0.15 UJ NA NA4-AMINO-2,6-DINITROTOLUENE
NANA 0.53 UJ NA NA4-NITROTOLUENE
NANA 0.35 UJ NA NAHMX
NANA 0.19 UJ NA NANITROBENZENE

0.94 UJNA NA NA NANITROGLYCERINE
5 INA NA 1 U 20 UXPERCHLORATE

0.87 UJNA NA NA NAPETN
1.9 UNA NA NA NAPICRIC ACID
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08/14/2003

Sample Location ID

Sample Date

A216W04 A216W04

08/19/2003

A216W04

04/01/2004

A216W04

04/01/2004

A216W04

08/15/2003

Sample ID A216WB958A A216WB958B A216WB958C A216WB963 A216WB963Z

TABLE G-10: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NANA 0.22 UJ NA NARDX
NANA 0.29 UJ NA NATETRYL

High melting explosive
Identification
Estimated value
Chromatographic pattern is in the lighter hydrocarbon end of the analyte's range in the standard.
Milligram per liter
Not applicable

RDX
TDS
U
Y
µg/L

Cyclotrimethylene trinitramine
Total dissolved solids
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

NA

HMX
ID
J
L
mg/L

Notes:
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09/22/1997

Sample Location ID

Sample Date

A075GB001 A075GB001

09/22/1997

A075GB002

09/22/1997

A075GB002

09/22/1997

A075GB003

09/22/1997

A075GB003

09/22/1997

Sample ID 136A075GP014 136A075GP014A 136A075GP015 136A075GP015A 136A075GP016 136A075GP016A

05/28/1998

A075GB006

136A075GP032

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA2 U 2 U NA 2 U NA1,1,1-TRICHLOROETHANE 2 U
NA2 U 2 U NA 2 U NA1,1,2,2-TETRACHLOROETHANE 2 U
NA2 U 2 U NA 2 U NA1,1,2-TRICHLOROETHANE 2 U
NA2 U 2 U NA 2 U NA1,1-DICHLOROETHANE 2 U
NA2 U 2 U NA 2 U NA1,1-DICHLOROETHENE 2 U
NA0.5 U 0.5 U NA 0.5 U NA1,2-DICHLOROETHANE 0.5 U
NANA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 2 U
NA2 U 2 U NA 2 U NA1,2-DICHLOROPROPANE 2 U
NA2 UJ 2 UJ NA 2 UJ NA2-BUTANONE 2 UJ
NA2 U 2 U NA 2 U NA2-HEXANONE 2 UJ
NA2 UJ 2 UJ NA 2 U NA4-METHYL-2-PENTANONE 2 UJ
NA21 J 10 UJ NA 4 UJ NAACETONE 8 UJ
NA0.5 U 0.5 U NA 0.5 U NABENZENE 0.5 U
NA2 U 2 U NA 2 U NABROMODICHLOROMETHANE 2 U
NA2 U 2 U NA 2 U NABROMOFORM 2 U
NA2 U 2 U NA 2 U NABROMOMETHANE 2 U
NA2 U 2 U NA 2 U NACARBON DISULFIDE 0.4 J
NA0.5 U 0.5 U NA 0.5 U NACARBON TETRACHLORIDE 0.5 U
NA2 U 2 U NA 2 U NACHLOROBENZENE 2 U
NA2 U 2 U NA 2 U NACHLOROETHANE 2 U
NA2 U 2 U NA 2 U NACHLOROFORM 2 U
NA2 U 2 U NA 2 U NACHLOROMETHANE 2 U
NA2 U 2 U NA 2 U NACIS-1,2-DICHLOROETHENE NA
NA0.5 U 0.5 U NA 0.5 U NACIS-1,3-DICHLOROPROPENE 0.5 U
NA2 U 2 U NA 2 U NADIBROMOCHLOROMETHANE 2 U
NA2 U 2 U NA 2 U NAETHYLBENZENE 2 U
NA2 U 2 U NA 2 UJ NAMETHYLENE CHLORIDE 2 U
NA2 U 2 U NA 2 U NASTYRENE 2 U
NA2 U 2 U NA 2 U NATETRACHLOROETHENE 2 U
NA0.3 J 0.7 J NA 2 U NATOLUENE 2 U
NA2 U 2 U NA 2 U NATRANS-1,2-DICHLOROETHENE NA
NA0.5 U 0.5 U NA 0.5 U NATRANS-1,3-DICHLOROPROPENE 0.5 U
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09/22/1997

Sample Location ID

Sample Date

A075GB001 A075GB001

09/22/1997

A075GB002

09/22/1997

A075GB002

09/22/1997

A075GB003

09/22/1997

A075GB003

09/22/1997

Sample ID 136A075GP014 136A075GP014A 136A075GP015 136A075GP015A 136A075GP016 136A075GP016A

05/28/1998

A075GB006

136A075GP032

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA2 U 2 U NA 2 U NATRICHLOROETHENE 2 U
NA0.5 U 0.5 U NA 0.5 U NAVINYL CHLORIDE 0.5 U
NA2 U 0.3 J NA 2 U NAXYLENE (TOTAL) 2 U

Semivolatile Organic Compounds (µg/L)

10 UNA NA 10 U NA 10 U1,2,4-TRICHLOROBENZENE NA
5 UNA NA 5 U NA 5 U1,2-DICHLOROBENZENE NA

0.8 JNA NA 0.3 J NA 5 U1,3-DICHLOROBENZENE NA
5 UNA NA 5 U NA 5 U1,4-DICHLOROBENZENE NA

10 UNA NA 10 U NA 10 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
25 UNA NA 25 U NA 25 U2,4,5-TRICHLOROPHENOL NA
10 UNA NA 10 U NA 10 U2,4,6-TRICHLOROPHENOL NA
0.5 JNA NA 0.3 J NA 10 U2,4-DICHLOROPHENOL NA
10 UNA NA 10 U NA 10 U2,4-DIMETHYLPHENOL NA
25 UJNA NA 25 UJ NA 25 UJ2,4-DINITROPHENOL NA
10 UNA NA 10 U NA 10 U2,4-DINITROTOLUENE NA
10 UNA NA 10 U NA 10 U2,6-DINITROTOLUENE NA
10 UNA NA 10 U NA 10 U2-CHLORONAPHTHALENE NA
10 UNA NA 10 U NA 10 U2-CHLOROPHENOL NA
10 UNA NA 10 U NA 10 U2-METHYLNAPHTHALENE NA
10 UNA NA 10 U NA 10 U2-METHYLPHENOL NA
25 UNA NA 25 U NA 25 U2-NITROANILINE NA
10 UNA NA 10 U NA 10 U2-NITROPHENOL NA
10 UNA NA 10 U NA 10 U3,3'-DICHLOROBENZIDINE NA
25 UNA NA 25 U NA 25 U3-NITROANILINE NA
25 UNA NA 25 U NA 25 U4,6-DINITRO-2-METHYLPHENOL NA
10 UNA NA 10 U NA 10 U4-BROMOPHENYL-PHENYLETHER NA
10 UNA NA 10 U NA 10 U4-CHLORO-3-METHYLPHENOL NA
10 UNA NA 10 U NA 10 U4-CHLOROANILINE NA
10 UNA NA 10 U NA 10 U4-CHLOROPHENYL-PHENYLETHER NA
10 UNA NA 10 U NA 10 U4-METHYLPHENOL NA
25 UNA NA 25 U NA 25 U4-NITROANILINE NA
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09/22/1997

Sample Location ID

Sample Date

A075GB001 A075GB001

09/22/1997

A075GB002

09/22/1997

A075GB002

09/22/1997

A075GB003

09/22/1997

A075GB003

09/22/1997

Sample ID 136A075GP014 136A075GP014A 136A075GP015 136A075GP015A 136A075GP016 136A075GP016A

05/28/1998

A075GB006

136A075GP032

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

25 UJNA NA 25 UJ NA 25 UJ4-NITROPHENOL NA
10 UNA NA 10 U NA 10 UACENAPHTHENE NA
10 UNA NA 10 U NA 10 UACENAPHTHYLENE NA
10 UNA NA 10 U NA 10 UANTHRACENE NA
10 UNA NA 10 U NA 10 UBENZO(A)ANTHRACENE NA
10 UNA NA 10 U NA 10 UBENZO(A)PYRENE NA
10 UNA NA 10 U NA 10 UBENZO(B)FLUORANTHENE NA
10 UNA NA 10 U NA 10 UBENZO(G,H,I)PERYLENE NA
10 UNA NA 10 U NA 10 UBENZO(K)FLUORANTHENE NA
10 UNA NA 10 U NA 10 UBIS(2-CHLOROETHOXY)METHANE NA
10 UNA NA 10 U NA 10 UBIS(2-CHLOROETHYL)ETHER NA
4 UJNA NA 4 UJ NA 4 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
10 UNA NA 10 UJ NA 10 UBUTYLBENZYLPHTHALATE NA
10 UNA NA 10 U NA 10 UCARBAZOLE NA
10 UNA NA 10 U NA 10 UCHRYSENE NA
10 UJNA NA 10 UJ NA 10 UJDI-N-BUTYLPHTHALATE NA
10 UNA NA 10 U NA 10 UDI-N-OCTYLPHTHALATE NA
10 UNA NA 10 U NA 10 UDIBENZ(A,H)ANTHRACENE NA
10 UNA NA 10 U NA 10 UDIBENZOFURAN NA
10 UJNA NA 10 UJ NA 10 UJDIETHYLPHTHALATE NA
10 UNA NA 10 U NA 10 UDIMETHYLPHTHALATE NA
10 UNA NA 10 U NA 10 UFLUORANTHENE NA
10 UNA NA 10 U NA 10 UFLUORENE NA
10 UNA NA 10 U NA 10 UHEXACHLOROBENZENE NA
10 UNA NA 10 U NA 10 UHEXACHLOROBUTADIENE NA
10 UJNA NA 10 UJ NA 10 UJHEXACHLOROCYCLOPENTADIENE NA
10 UNA NA 10 U NA 10 UHEXACHLOROETHANE NA
10 UNA NA 10 U NA 10 UINDENO(1,2,3-CD)PYRENE NA
10 UNA NA 10 U NA 10 UISOPHORONE NA
10 UNA NA 10 U NA 10 UN-NITROSO-DI-N-PROPYLAMINE NA
10 UNA NA 10 U NA 10 UN-NITROSODIPHENYLAMINE (1) NA
10 UNA NA 10 U NA 10 UNAPHTHALENE NA
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09/22/1997

Sample Location ID

Sample Date

A075GB001 A075GB001

09/22/1997

A075GB002

09/22/1997

A075GB002

09/22/1997

A075GB003

09/22/1997

A075GB003

09/22/1997

Sample ID 136A075GP014 136A075GP014A 136A075GP015 136A075GP015A 136A075GP016 136A075GP016A

05/28/1998

A075GB006

136A075GP032

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 UNA NA 10 U NA 10 UNITROBENZENE NA
0.4 JNA NA 25 U NA 25 UPENTACHLOROPHENOL NA
10 UNA NA 10 U NA 10 UPHENANTHRENE NA
10 UNA NA 10 U NA 10 UPHENOL NA
10 UNA NA 10 U NA 10 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.08 JYNA NA 0.2 Y NA 0.1 YDIESEL RANGE ORGANICS 0.28 UJ
0.1 UNA NA 0.1 U NA 0.1 UMOTOR OIL RANGE ORGANICS 0.1 U

Gasoline Range (purgeables)
NA0.05 U 0.05 U NA 0.05 U NAGASOLINE RANGE ORGANICS NA
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05/28/1998

Sample Location ID

Sample Date

A075GB008 A075GB009

09/27/1995

A190W01

01/09/1996

A190W01

03/27/1996

A190W01

07/16/1996

A190W01

05/28/1998

Sample ID 136A075GP041 136A075GP042 116Q1001 116Q2001 116Q3001 116Q4001

10/21/1998

A190W01

213WI003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U NA NA NA NA1,1,1-TRICHLOROETHANE NA
2 U2 U NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
2 U2 U NA NA NA NA1,1,2-TRICHLOROETHANE NA
2 U2 U NA NA NA NA1,1-DICHLOROETHANE NA
2 U2 U NA NA NA NA1,1-DICHLOROETHENE NA

0.5 U0.5 U NA NA NA NA1,2-DICHLOROETHANE NA
2 U2 U NA NA NA NA1,2-DICHLOROETHENE (TOTAL) NA
2 U2 U NA NA NA NA1,2-DICHLOROPROPANE NA
17 J2 UJ NA NA NA NA2-BUTANONE NA
2 UJ2 UJ NA NA NA NA2-HEXANONE NA
4 J2 U NA NA NA NA4-METHYL-2-PENTANONE NA
29 J6 UJ NA NA NA NAACETONE NA
0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UBENZENE 0.5 U
2 U2 U NA NA NA NABROMODICHLOROMETHANE NA
2 U2 U NA NA NA NABROMOFORM NA
2 U2 U NA NA NA NABROMOMETHANE NA

0.8 J2 U NA NA NA NACARBON DISULFIDE NA
0.5 U0.5 U NA NA NA NACARBON TETRACHLORIDE NA
2 U2 U NA NA NA NACHLOROBENZENE NA
2 U2 U NA NA NA NACHLOROETHANE NA
2 U2 U NA NA NA NACHLOROFORM NA
2 U2 U NA NA NA NACHLOROMETHANE NA

0.5 U0.5 U NA NA NA NACIS-1,3-DICHLOROPROPENE NA
2 U2 U NA NA NA NADIBROMOCHLOROMETHANE NA
2 U2 U 0.5 U 0.5 U 0.5 U 0.5 UETHYLBENZENE 0.5 U
2 U2 UJ NA NA NA NAMETHYLENE CHLORIDE NA
2 U2 U NA NA NA NASTYRENE NA
2 U2 U NA NA NA NATETRACHLOROETHENE NA
1 J2 U 0.5 U 0.5 U 0.5 U 0.5 UTOLUENE 0.5 U

0.5 U0.5 U NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
2 U2 U NA NA NA NATRICHLOROETHENE NA

0.5 U0.5 U NA NA NA NAVINYL CHLORIDE NA
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05/28/1998

Sample Location ID

Sample Date

A075GB008 A075GB009

09/27/1995

A190W01

01/09/1996

A190W01

03/27/1996

A190W01

07/16/1996

A190W01

05/28/1998

Sample ID 136A075GP041 136A075GP042 116Q1001 116Q2001 116Q3001 116Q4001

10/21/1998

A190W01

213WI003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 0.5 U 0.5 U 0.5 U 1.5 UXYLENE (TOTAL) 1.5 U

Semivolatile Organic Compounds (µg/L)

10 UNA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
5 UNA NA NA NA NA1,2-DICHLOROBENZENE NA
5 UNA NA NA NA NA1,3-DICHLOROBENZENE NA
5 UNA NA NA NA NA1,4-DICHLOROBENZENE NA

10 UNA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
25 UNA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
10 UNA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
10 UNA NA NA NA NA2,4-DICHLOROPHENOL NA
10 UNA NA NA NA NA2,4-DIMETHYLPHENOL NA
10 UJNA NA NA NA NA2,4-DINITROTOLUENE NA
10 UJNA NA NA NA NA2,6-DINITROTOLUENE NA
10 UNA NA NA NA NA2-CHLORONAPHTHALENE NA
10 UNA NA NA NA NA2-CHLOROPHENOL NA
10 UNA NA NA NA NA2-METHYLNAPHTHALENE NA
10 UNA NA NA NA NA2-METHYLPHENOL NA
25 UNA NA NA NA NA2-NITROANILINE NA
10 UJNA NA NA NA NA2-NITROPHENOL NA
10 UNA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
25 UNA NA NA NA NA3-NITROANILINE NA
25 UJNA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
10 UNA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
10 UNA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
10 UNA NA NA NA NA4-CHLOROANILINE NA
10 UNA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
10 UNA NA NA NA NA4-METHYLPHENOL NA
25 UNA NA NA NA NA4-NITROANILINE NA
25 UNA NA NA NA NA4-NITROPHENOL NA
10 UNA NA NA NA NAACENAPHTHENE NA
10 UNA NA NA NA NAACENAPHTHYLENE NA
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05/28/1998

Sample Location ID

Sample Date

A075GB008 A075GB009

09/27/1995

A190W01

01/09/1996

A190W01

03/27/1996

A190W01

07/16/1996

A190W01

05/28/1998

Sample ID 136A075GP041 136A075GP042 116Q1001 116Q2001 116Q3001 116Q4001

10/21/1998

A190W01

213WI003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 UNA NA NA NA NAANTHRACENE NA
10 UNA NA NA NA NABENZO(A)ANTHRACENE NA
10 UNA NA NA NA NABENZO(A)PYRENE NA
10 UNA NA NA NA NABENZO(B)FLUORANTHENE NA
10 UNA NA NA NA NABENZO(G,H,I)PERYLENE NA
10 UNA NA NA NA NABENZO(K)FLUORANTHENE NA
10 UNA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
10 UNA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
4 UJNA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
10 UNA NA NA NA NABUTYLBENZYLPHTHALATE NA
10 UJNA NA NA NA NACARBAZOLE NA
10 UNA NA NA NA NACHRYSENE NA
10 UNA NA NA NA NADI-N-BUTYLPHTHALATE NA
10 UNA NA NA NA NADI-N-OCTYLPHTHALATE NA
10 UNA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
10 UNA NA NA NA NADIBENZOFURAN NA
10 UNA NA NA NA NADIETHYLPHTHALATE NA
10 UNA NA NA NA NADIMETHYLPHTHALATE NA
10 UNA NA NA NA NAFLUORANTHENE NA
10 UNA NA NA NA NAFLUORENE NA
10 UNA NA NA NA NAHEXACHLOROBENZENE NA
10 UNA NA NA NA NAHEXACHLOROBUTADIENE NA
10 UJNA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
10 UNA NA NA NA NAHEXACHLOROETHANE NA
10 UNA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
10 UNA NA NA NA NAISOPHORONE NA
10 UNA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
10 UNA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
10 UNA NA NA NA NANAPHTHALENE NA
10 UNA NA NA NA NANITROBENZENE NA
25 UNA NA NA NA NAPENTACHLOROPHENOL NA
10 UNA NA NA NA NAPHENANTHRENE NA
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05/28/1998

Sample Location ID

Sample Date

A075GB008 A075GB009

09/27/1995

A190W01

01/09/1996

A190W01

03/27/1996

A190W01

07/16/1996

A190W01

05/28/1998

Sample ID 136A075GP041 136A075GP042 116Q1001 116Q2001 116Q3001 116Q4001

10/21/1998

A190W01

213WI003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 UNA NA NA NA NAPHENOL NA
10 UNA NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.83 Y0.86 Y 0.11 Y 0.18 Y 0.13 Y NADIESEL RANGE ORGANICS NA
0.1 U0.1 U 0.19 Y 0.16 Y 0.064 JY 0.3 YMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS NA
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10/22/1998

Sample Location ID

Sample Date

A190W01 A190W01

09/27/1995

A190W02

01/09/1996

A190W02

03/27/1996

A190W02

07/16/1996

A190W02

08/08/2003

Sample ID 213WI003A A190WB001 116Q1002 116Q2002 116Q3002 116Q4002

09/27/1995

A190W03

116Q1003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

50 UNA NA NA NA NAALUMINUM NA
2.44 UJNA NA NA NA NAANTIMONY NA

36.5NA NA NA NA NAARSENIC NA
65NA NA NA NA NABARIUM NA

0.3 UNA NA NA NA NABERYLLIUM NA
2 UNA NA NA NA NACADMIUM NA

198,000NA NA NA NA NACALCIUM NA
3 UNA NA NA NA NACHROMIUM NA
2 UNA NA NA NA NACOBALT NA
8 UNA NA NA NA NACOPPER NA

1,370NA NA NA NA NAIRON NA
0.496NA NA NA NA NALEAD NA

609,000NA NA NA NA NAMAGNESIUM NA
920NA NA NA NA NAMANGANESE NA

0.1 UNA NA NA NA NAMERCURY NA
7.1NA NA NA NA NAMOLYBDENUM NA
15.6NA NA NA NA NANICKEL NA

162,000NA NA NA NA NAPOTASSIUM NA
13 UJNA NA NA NA NASELENIUM NA
9 UNA NA NA NA NASILVER NA

4,340,000NA NA NA NA NASODIUM NA
0.06 UNA NA NA NA NATHALLIUM NA
9.2 JNA NA NA NA NAVANADIUM NA
7 JNA NA NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

0.12 UNA NA NA NA NA1,1,1-TRICHLOROETHANE NA
0.14 UNA NA NA NA NA1,1,2,2-TETRACHLOROETHANE NA
0.1 UNA NA NA NA NA1,1,2-TRICHLOROETHANE NA

0.091 UNA NA NA NA NA1,1-DICHLOROETHANE NA
0.12 UNA NA NA NA NA1,1-DICHLOROETHENE NA
0.33 UNA NA NA NA NA1,2,3-TRICHLOROBENZENE NA
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10/22/1998

Sample Location ID

Sample Date

A190W01 A190W01

09/27/1995

A190W02

01/09/1996

A190W02

03/27/1996

A190W02

07/16/1996

A190W02

08/08/2003

Sample ID 213WI003A A190WB001 116Q1002 116Q2002 116Q3002 116Q4002

09/27/1995

A190W03

116Q1003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.22 UNA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
1 UNA NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA

0.073 UNA NA NA NA NA1,2-DIBROMOETHANE NA
0.088 UNA NA NA NA NA1,2-DICHLOROBENZENE NA
0.12 UNA NA NA NA NA1,2-DICHLOROETHANE NA
0.13 UNA NA NA NA NA1,2-DICHLOROPROPANE NA
0.11 UJNA NA NA NA NA1,3-DICHLOROBENZENE NA
0.098 UNA NA NA NA NA1,4-DICHLOROBENZENE NA
11 UJNA NA NA NA NAACETONE NA
0.11 UNA 0.5 U 0.5 U 0.5 U 0.5 UBENZENE 0.5 U
0.13 UNA NA NA NA NABROMOCHLOROMETHANE NA
0.085 UNA NA NA NA NABROMODICHLOROMETHANE NA
0.28 UNA NA NA NA NABROMOFORM NA
0.22 UNA NA NA NA NABROMOMETHANE NA
0.16 UNA NA NA NA NACARBON DISULFIDE NA
0.13 UNA NA NA NA NACARBON TETRACHLORIDE NA
0.094 UNA NA NA NA NACHLOROBENZENE NA
0.23 UNA NA NA NA NACHLOROETHANE NA
0.096 UNA NA NA NA NACHLOROFORM NA
0.14 UNA NA NA NA NACHLOROMETHANE NA
0.12 UNA NA NA NA NACIS-1,2-DICHLOROETHENE NA
0.085 UNA NA NA NA NACIS-1,3-DICHLOROPROPENE NA
0.082 UNA NA NA NA NADIBROMOCHLOROMETHANE NA
0.13 UJNA 0.5 U 0.5 U 0.5 U 0.5 UETHYLBENZENE 0.5 U
0.14 UNA NA NA NA NAFREON 113 NA
0.17 UNA NA NA NA NAFREON 12 NA

0.068 UJNA NA NA NA NAISOPROPYLBENZENE NA
0.074 UNA NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 UNA NA NA NA NAMETHYLENE CHLORIDE NA

0.095 UJNA NA NA NA NASTYRENE NA
0.11 UNA NA NA NA NATETRACHLOROETHENE NA

0.098 UJNA 0.5 U 0.5 U 0.5 U 0.5 UTOLUENE 0.5 U
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10/22/1998

Sample Location ID

Sample Date

A190W01 A190W01

09/27/1995

A190W02

01/09/1996

A190W02

03/27/1996

A190W02

07/16/1996

A190W02

08/08/2003

Sample ID 213WI003A A190WB001 116Q1002 116Q2002 116Q3002 116Q4002

09/27/1995

A190W03

116Q1003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.14 UNA NA NA NA NATRANS-1,2-DICHLOROETHENE NA
0.087 UNA NA NA NA NATRANS-1,3-DICHLOROPROPENE NA
0.12 UNA NA NA NA NATRICHLOROETHENE NA
0.14 UJNA NA NA NA NATRICHLOROFLUOROMETHANE NA
0.22 UNA NA NA NA NAVINYL CHLORIDE NA
0.22 UJNA 0.5 U 0.5 U 0.5 U 1.5 UXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

0.36 UNA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.32 UNA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
0.39 UNA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.21 UNA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.3 UNA NA NA NA NA2,4-DICHLOROPHENOL NA

0.27 UNA NA NA NA NA2,4-DIMETHYLPHENOL NA
2.3 UNA NA NA NA NA2,4-DINITROPHENOL NA

0.28 UNA NA NA NA NA2,4-DINITROTOLUENE NA
0.35 UNA NA NA NA NA2,6-DINITROTOLUENE NA
0.29 UNA NA NA NA NA2-CHLORONAPHTHALENE NA
0.32 UNA NA NA NA NA2-CHLOROPHENOL NA
0.24 UNA NA NA NA NA2-METHYLNAPHTHALENE NA
0.33 UNA NA NA NA NA2-METHYLPHENOL NA
0.34 UNA NA NA NA NA2-NITROANILINE NA
0.38 UNA NA NA NA NA2-NITROPHENOL NA
0.27 UNA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
3.3 UNA NA NA NA NA3-NITROANILINE NA
2.2 UNA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA

0.28 UNA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.49 UNA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.38 UNA NA NA NA NA4-CHLOROANILINE NA
0.28 UNA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.48 UNA NA NA NA NA4-METHYLPHENOL NA
4.1 UNA NA NA NA NA4-NITROANILINE NA
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10/22/1998

Sample Location ID

Sample Date

A190W01 A190W01

09/27/1995

A190W02

01/09/1996

A190W02

03/27/1996

A190W02

07/16/1996

A190W02

08/08/2003

Sample ID 213WI003A A190WB001 116Q1002 116Q2002 116Q3002 116Q4002

09/27/1995

A190W03

116Q1003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

2 UNA NA NA NA NA4-NITROPHENOL NA
0.29 UNA NA NA NA NAACENAPHTHENE NA
0.24 UNA NA NA NA NAACENAPHTHYLENE NA
0.62 UNA NA NA NA NAANTHRACENE NA
0.6 UNA NA NA NA NABENZO(A)ANTHRACENE NA

0.66 UNA NA NA NA NABENZO(A)PYRENE NA
0.59 UNA NA NA NA NABENZO(B)FLUORANTHENE NA
0.82 UNA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.83 UNA NA NA NA NABENZO(K)FLUORANTHENE NA
5.9 UNA NA NA NA NABENZOIC ACID NA

0.28 UNA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.34 UNA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
1.9 UNA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA

0.47 UNA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.24 UNA NA NA NA NACARBAZOLE NA
0.79 UNA NA NA NA NACHRYSENE NA
0.37 UNA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.63 UNA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.76 UNA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.33 UNA NA NA NA NADIBENZOFURAN NA
0.29 UNA NA NA NA NADIETHYLPHTHALATE NA
0.26 UNA NA NA NA NADIMETHYLPHTHALATE NA
0.66 UNA NA NA NA NAFLUORANTHENE NA
0.33 UNA NA NA NA NAFLUORENE NA
0.63 UNA NA NA NA NAHEXACHLOROBENZENE NA
0.3 UNA NA NA NA NAHEXACHLOROBUTADIENE NA
1.3 UNA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA

0.29 UNA NA NA NA NAHEXACHLOROETHANE NA
0.69 UJNA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.25 UNA NA NA NA NAISOPHORONE NA
0.5 UNA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA

0.48 UNA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
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10/22/1998

Sample Location ID

Sample Date

A190W01 A190W01

09/27/1995

A190W02

01/09/1996

A190W02

03/27/1996

A190W02

07/16/1996

A190W02

08/08/2003

Sample ID 213WI003A A190WB001 116Q1002 116Q2002 116Q3002 116Q4002

09/27/1995

A190W03

116Q1003

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

0.37 UNA NA NA NA NANAPHTHALENE NA
0.57 UNA NA NA NA NANITROBENZENE NA
2.5 UNA NA NA NA NAPENTACHLOROPHENOL NA

0.49 UNA NA NA NA NAPHENANTHRENE NA
0.33 UNA NA NA NA NAPHENOL NA
0.74 UNA NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.2 Y0.22 Y 0.27 Y 0.16 Y 0.17 Y 0.1 UDIESEL RANGE ORGANICS 0.066 JY
NA0.1 U NA NA NA NAMARE ISLAND FUEL NA

0.09 J0.1 U 0.58 Y 0.14 Y 0.074 JY 0.18 YMOTOR OIL RANGE ORGANICS 0.47 Y
Gasoline Range (purgeables)

0.021 UNA 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS 0.05 U
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01/09/1996

Sample Location ID

Sample Date

A190W03 A190W03

07/16/1996

A190W03

10/21/1998

A190W03

12/01/1997

A190W04

10/21/1998

A190W04

03/27/1996

Sample ID 116Q2003 116Q3003 116Q4003 213WI001 019A225W01 213WI002

08/06/2003

A190W04

A190WB002

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA NA NA NAALUMINUM 55.2 J
NANA NA NA NA NAANTIMONY 0.21 UJ
NANA NA NA NA NAARSENIC 64.3
NANA NA NA NA NABARIUM 2,210
NANA NA NA NA NABERYLLIUM 0.3 U
NANA NA NA NA NACADMIUM 2 U
NANA NA NA NA NACALCIUM 529,000
NANA NA NA NA NACHROMIUM 15.1
NANA NA NA NA NACOBALT 2 U
NANA NA NA NA NACOPPER 8 U
NANA NA NA NA NAIRON 21,200
NANA NA NA NA NALEAD 0.136 J
NANA NA NA NA NAMAGNESIUM 391,000
NANA NA NA NA NAMANGANESE 3,160
NANA NA NA NA NAMERCURY 0.1 U
NANA NA NA NA NAMOLYBDENUM 7.24
NANA NA NA NA NANICKEL 21.2
NANA NA NA NA NAPOTASSIUM 17,000
NANA NA NA NA NASELENIUM 7.6 UJ
NANA NA NA NA NASILVER 9 U
NANA NA NA NA NASODIUM 2,830,000
NANA NA NA NA NATHALLIUM 0.03 U
NANA NA NA NA NAVANADIUM 4 U
NANA NA NA NA NAZINC 2.4 J

Volatile Organic Compounds (µg/L)

NANA NA NA NA NA1,1,1-TRICHLOROETHANE 0.12 U
NANA NA NA NA NA1,1,2,2-TETRACHLOROETHANE 0.14 U
NANA NA NA NA NA1,1,2-TRICHLOROETHANE 0.1 U
NANA NA NA NA NA1,1-DICHLOROETHANE 0.091 U
NANA NA NA NA NA1,1-DICHLOROETHENE 0.12 U
NANA NA NA NA NA1,2,3-TRICHLOROBENZENE 0.33 U
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01/09/1996

Sample Location ID

Sample Date

A190W03 A190W03

07/16/1996

A190W03

10/21/1998

A190W03

12/01/1997

A190W04

10/21/1998

A190W04

03/27/1996

Sample ID 116Q2003 116Q3003 116Q4003 213WI001 019A225W01 213WI002

08/06/2003

A190W04

A190WB002

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.22 U
NANA NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE 1 U
NANA NA NA NA NA1,2-DIBROMOETHANE 0.073 U
NANA NA NA NA NA1,2-DICHLOROBENZENE 0.088 U
NANA NA NA NA NA1,2-DICHLOROETHANE 0.12 U
NANA NA NA NA NA1,2-DICHLOROPROPANE 0.13 U
NANA NA NA NA NA1,3-DICHLOROBENZENE 0.11 U
NANA NA NA NA NA1,4-DICHLOROBENZENE 0.098 U
NANA NA NA NA NA2-HEXANONE 4 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UBENZENE 0.11 U
NANA NA NA NA NABROMOCHLOROMETHANE 0.13 U
NANA NA NA NA NABROMODICHLOROMETHANE 0.085 U
NANA NA NA NA NABROMOFORM 0.28 U
NANA NA NA NA NABROMOMETHANE 0.22 UJ
NANA NA NA NA NACARBON DISULFIDE 0.16 U
NANA NA NA NA NACARBON TETRACHLORIDE 0.13 U
NANA NA NA NA NACHLOROBENZENE 0.094 U
NANA NA NA NA NACHLOROETHANE 0.23 U
NANA NA NA NA NACHLOROFORM 0.096 U
NANA NA NA NA NACHLOROMETHANE 0.14 U
NANA NA NA NA NACIS-1,2-DICHLOROETHENE 0.12 U
NANA NA NA NA NACIS-1,3-DICHLOROPROPENE 0.085 U
NANA NA NA NA NADIBROMOCHLOROMETHANE 0.082 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UETHYLBENZENE 0.13 U
NANA NA NA NA NAFREON 113 0.14 U
NANA NA NA NA NAFREON 12 0.17 U
NANA NA NA NA NAISOPROPYLBENZENE 0.068 U
NANA NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.08
NANA NA NA NA NAMETHYLENE CHLORIDE 0.2 U
NANA NA NA NA NASTYRENE 0.095 U
NANA NA NA NA NATETRACHLOROETHENE 0.11 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UTOLUENE 0.098 U
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01/09/1996

Sample Location ID

Sample Date

A190W03 A190W03

07/16/1996

A190W03

10/21/1998

A190W03

12/01/1997

A190W04

10/21/1998

A190W04

03/27/1996

Sample ID 116Q2003 116Q3003 116Q4003 213WI001 019A225W01 213WI002

08/06/2003

A190W04

A190WB002

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA NA NATRANS-1,2-DICHLOROETHENE 0.14 U
NANA NA NA NA NATRANS-1,3-DICHLOROPROPENE 0.087 U
NANA NA NA NA NATRICHLOROETHENE 0.12 U
NANA NA NA NA NATRICHLOROFLUOROMETHANE 0.14 U
NANA NA NA NA NAVINYL CHLORIDE 0.22 U

0.5 U0.5 U 1.5 U 1.5 U 1 U 1.5 UXYLENE (TOTAL) 0.22 U

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA NA1,2,4-TRICHLOROBENZENE 0.36 U
NANA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) 0.32 U
NANA NA NA NA NA2,4,5-TRICHLOROPHENOL 0.39 U
NANA NA NA NA NA2,4,6-TRICHLOROPHENOL 0.21 U
NANA NA NA NA NA2,4-DICHLOROPHENOL 0.3 U
NANA NA NA NA NA2,4-DIMETHYLPHENOL 0.27 U
NANA NA NA NA NA2,4-DINITROPHENOL 2.3 U
NANA NA NA NA NA2,4-DINITROTOLUENE 0.28 U
NANA NA NA NA NA2,6-DINITROTOLUENE 0.35 U
NANA NA NA NA NA2-CHLORONAPHTHALENE 0.29 U
NANA NA NA NA NA2-CHLOROPHENOL 0.32 U
NANA NA NA NA NA2-METHYLNAPHTHALENE 0.24 U
NANA NA NA NA NA2-METHYLPHENOL 0.33 U
NANA NA NA NA NA2-NITROANILINE 0.34 U
NANA NA NA NA NA2-NITROPHENOL 0.38 U
NANA NA NA NA NA3,3'-DICHLOROBENZIDINE 0.27 U
NANA NA NA NA NA3-NITROANILINE 3.3 U
NANA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL 2.2 U
NANA NA NA NA NA4-BROMOPHENYL-PHENYLETHER 0.28 U
NANA NA NA NA NA4-CHLORO-3-METHYLPHENOL 0.49 U
NANA NA NA NA NA4-CHLOROANILINE 0.38 U
NANA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER 0.28 U
NANA NA NA NA NA4-METHYLPHENOL 0.48 U
NANA NA NA NA NA4-NITROANILINE 4.1 U
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01/09/1996

Sample Location ID

Sample Date

A190W03 A190W03

07/16/1996

A190W03

10/21/1998

A190W03

12/01/1997

A190W04

10/21/1998

A190W04

03/27/1996

Sample ID 116Q2003 116Q3003 116Q4003 213WI001 019A225W01 213WI002

08/06/2003

A190W04

A190WB002

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA NA4-NITROPHENOL 2 U
NANA NA NA NA NAACENAPHTHENE 0.29 U
NANA NA NA NA NAACENAPHTHYLENE 0.24 U
NANA NA NA NA NAANTHRACENE 0.62 U
NANA NA NA NA NABENZO(A)ANTHRACENE 0.6 U
NANA NA NA NA NABENZO(A)PYRENE 0.66 U
NANA NA NA NA NABENZO(B)FLUORANTHENE 0.59 U
NANA NA NA NA NABENZO(G,H,I)PERYLENE 0.82 U
NANA NA NA NA NABENZO(K)FLUORANTHENE 0.83 U
NANA NA NA NA NABENZOIC ACID 5.9 U
NANA NA NA NA NABIS(2-CHLOROETHOXY)METHANE 0.28 U
NANA NA NA NA NABIS(2-CHLOROETHYL)ETHER 0.34 U
NANA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE 1.9 U
NANA NA NA NA NABUTYLBENZYLPHTHALATE 0.47 U
NANA NA NA NA NACARBAZOLE 0.24 U
NANA NA NA NA NACHRYSENE 0.79 U
NANA NA NA NA NADI-N-BUTYLPHTHALATE 0.37 U
NANA NA NA NA NADI-N-OCTYLPHTHALATE 0.63 U
NANA NA NA NA NADIBENZ(A,H)ANTHRACENE 0.76 U
NANA NA NA NA NADIBENZOFURAN 0.33 U
NANA NA NA NA NADIETHYLPHTHALATE 0.29 U
NANA NA NA NA NADIMETHYLPHTHALATE 0.26 U
NANA NA NA NA NAFLUORANTHENE 0.66 U
NANA NA NA NA NAFLUORENE 0.33 U
NANA NA NA NA NAHEXACHLOROBENZENE 0.63 U
NANA NA NA NA NAHEXACHLOROBUTADIENE 0.3 U
NANA NA NA NA NAHEXACHLOROCYCLOPENTADIENE 1.3 U
NANA NA NA NA NAHEXACHLOROETHANE 0.29 U
NANA NA NA NA NAINDENO(1,2,3-CD)PYRENE 0.69 U
NANA NA NA NA NAISOPHORONE 0.25 U
NANA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE 0.5 U
NANA NA NA NA NAN-NITROSODIPHENYLAMINE (1) 0.48 U
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01/09/1996

Sample Location ID

Sample Date

A190W03 A190W03

07/16/1996

A190W03

10/21/1998

A190W03

12/01/1997

A190W04

10/21/1998

A190W04

03/27/1996

Sample ID 116Q2003 116Q3003 116Q4003 213WI001 019A225W01 213WI002

08/06/2003

A190W04

A190WB002

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA NANAPHTHALENE 0.37 U
NANA NA NA NA NANITROBENZENE 0.57 U
NANA NA NA NA NAPENTACHLOROPHENOL 2.5 U
NANA NA NA NA NAPHENANTHRENE 0.49 U
NANA NA NA NA NAPHENOL 0.33 U
NANA NA NA NA NAPYRENE 0.74 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.13 Y0.1 Y 0.1 U 0.1 U 0.1 U 0.1 UDIESEL RANGE ORGANICS 0.12 Y
NANA NA 0.1 U NA 0.1 UMARE ISLAND FUEL NA

0.1 U0.15 Y 0.081 JY 0.1 U NA 0.1 UMOTOR OIL RANGE ORGANICS 0.13 M
Gasoline Range (purgeables)

0.05 U0.05 U 0.05 U NA NA NAGASOLINE RANGE ORGANICS 0.021 U

Explosives (µg/L)

NANA NA NA NA NAPERCHLORATE 20 UI
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04/01/2004

Sample Location ID

Sample Date

A190W04 A190W04

08/11/2003

A248GB003

08/12/2003

A248GB003

08/14/2003

A248GB003

08/18/2003

A248GB003

04/01/2004

Sample ID A190WB003 A190WB003Z A248GP010A A248GP010B A248GP010C A248GP010E

04/30/1992

UST190-B-1

116B1

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA 3,960 NA NAALUMINUM NA
NANA NA 0.516 NA NAANTIMONY NA
NANA NA 20.3 NA NAARSENIC NA
NANA NA 212 NA NABARIUM NA
NANA NA 0.3 U NA NABERYLLIUM NA
NANA NA 2 U NA NACADMIUM NA
NANA NA 144,000 NA NACALCIUM NA
NANA NA 12.5 J NA NACHROMIUM NA
NANA NA 7.2 J NA NACOBALT NA
NANA NA 8 UJ NA NACOPPER NA
NANA NA 13,600 NA NAIRON NA
NANA NA 6.81 NA NALEAD NA
NANA NA 212,000 NA NAMAGNESIUM NA
NANA NA 7,770 NA NAMANGANESE NA
NANA NA 0.11 J NA NAMERCURY NA
NANA NA 8.09 NA NAMOLYBDENUM NA
NANA NA 20.3 J NA NANICKEL NA
NANA NA 51,900 NA NAPOTASSIUM NA
NANA NA 5 U NA NASELENIUM NA
NANA NA 9 U NA NASILVER NA
NANA NA 1,650,000 NA NASODIUM NA
NANA NA 0.083 J NA NATHALLIUM NA
NANA NA 13.8 NA NAVANADIUM NA
NANA NA 19.3 NA NAZINC NA

Volatile Organic Compounds (µg/L)

NANA 0.12 U NA NA NA1,1,1-TRICHLOROETHANE 1 U
NANA 0.14 U NA NA NA1,1,2,2-TETRACHLOROETHANE 1 U
NANA 0.1 U NA NA NA1,1,2-TRICHLOROETHANE 1 U
NANA 0.091 UJ NA NA NA1,1-DICHLOROETHANE 1 U
NANA 0.12 U NA NA NA1,1-DICHLOROETHENE 1 U
NANA 0.33 U NA NA NA1,2,3-TRICHLOROBENZENE NA
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04/01/2004

Sample Location ID

Sample Date

A190W04 A190W04

08/11/2003

A248GB003

08/12/2003

A248GB003

08/14/2003

A248GB003

08/18/2003

A248GB003

04/01/2004

Sample ID A190WB003 A190WB003Z A248GP010A A248GP010B A248GP010C A248GP010E

04/30/1992

UST190-B-1

116B1

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 0.22 U NA NA NA1,2,4-TRICHLOROBENZENE NA
NANA 1 U NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
NANA 0.073 U NA NA NA1,2-DIBROMOETHANE NA
NANA 0.088 U NA NA NA1,2-DICHLOROBENZENE 1 U
NANA 0.12 U NA NA NA1,2-DICHLOROETHANE 1 U
NANA NA NA NA NA1,2-DICHLOROETHENE (TOTAL) 2 U
NANA 0.13 U NA NA NA1,2-DICHLOROPROPANE 1 U
NANA 0.11 U NA NA NA1,3-DICHLOROBENZENE 1 U
NANA 0.098 U NA NA NA1,4-DICHLOROBENZENE 1 U
NANA NA NA NA NA2-CHLOROETHYLVINYL ETHER 2 U
NANA 5.7 UJ NA NA NAACETONE NA
NANA 0.11 U NA NA NABENZENE 1 U
NANA 0.13 U NA NA NABROMOCHLOROMETHANE NA
NANA 0.085 U NA NA NABROMODICHLOROMETHANE 1 U
NANA 0.28 U NA NA NABROMOFORM 2 U
NANA 0.22 U NA NA NABROMOMETHANE 2 U
NANA 0.16 U NA NA NACARBON DISULFIDE NA
NANA 0.13 U NA NA NACARBON TETRACHLORIDE 1 U
NANA 0.094 U NA NA NACHLOROBENZENE 1 U
NANA 0.23 U NA NA NACHLOROETHANE 2 U
NANA 0.096 UJ NA NA NACHLOROFORM 1 U
NANA 0.14 U NA NA NACHLOROMETHANE 2 U
NANA 0.38 NA NA NACIS-1,2-DICHLOROETHENE 1 U
NANA 0.085 U NA NA NACIS-1,3-DICHLOROPROPENE 1 U
NANA 0.082 U NA NA NADIBROMOCHLOROMETHANE 1 U
NANA 0.13 U NA NA NAETHYLBENZENE 1 U
NANA 0.14 U NA NA NAFREON 113 1 U
NANA 0.17 U NA NA NAFREON 12 NA
NANA 0.068 U NA NA NAISOPROPYLBENZENE NA
NANA 0.074 U NA NA NAMETHYL TERTIARY BUTYLETHER NA
NANA 0.2 U NA NA NAMETHYLENE CHLORIDE 20 U
NANA 0.095 U NA NA NASTYRENE NA
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04/01/2004

Sample Location ID

Sample Date

A190W04 A190W04

08/11/2003

A248GB003

08/12/2003

A248GB003

08/14/2003

A248GB003

08/18/2003

A248GB003

04/01/2004

Sample ID A190WB003 A190WB003Z A248GP010A A248GP010B A248GP010C A248GP010E

04/30/1992

UST190-B-1

116B1

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA 0.11 U NA NA NATETRACHLOROETHENE 1 U
NANA 0.098 U NA NA NATOLUENE 1 U
NANA 0.14 U NA NA NATRANS-1,2-DICHLOROETHENE 1 U
NANA 0.087 U NA NA NATRANS-1,3-DICHLOROPROPENE 1 U
NANA 0.12 U NA NA NATRICHLOROETHENE 1 U
NANA 0.14 U NA NA NATRICHLOROFLUOROMETHANE 1 U
NANA 0.22 U NA NA NAVINYL CHLORIDE 2 U
NANA 0.22 U NA NA NAXYLENE (TOTAL) 1 U

Semivolatile Organic Compounds (µg/L)

NANA NA NA 0.37 U NA1,2,4-TRICHLOROBENZENE NA
NANA NA NA 0.33 U NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA NA 0.4 U NA2,4,5-TRICHLOROPHENOL NA
NANA NA NA 0.22 U NA2,4,6-TRICHLOROPHENOL NA
NANA NA NA 0.31 U NA2,4-DICHLOROPHENOL NA
NANA NA NA 0.28 U NA2,4-DIMETHYLPHENOL NA
NANA NA NA 2.4 U NA2,4-DINITROPHENOL NA
NANA NA NA 0.29 U NA2,4-DINITROTOLUENE NA
NANA NA NA 0.37 U NA2,6-DINITROTOLUENE NA
NANA NA NA 0.31 U NA2-CHLORONAPHTHALENE NA
NANA NA NA 0.33 U NA2-CHLOROPHENOL NA
NANA NA NA 0.25 U NA2-METHYLNAPHTHALENE NA
NANA NA NA 0.35 U NA2-METHYLPHENOL NA
NANA NA NA 0.35 U NA2-NITROANILINE NA
NANA NA NA 0.39 U NA2-NITROPHENOL NA
NANA NA NA 0.29 U NA3,3'-DICHLOROBENZIDINE NA
NANA NA NA 3.4 U NA3-NITROANILINE NA
NANA NA NA 2.3 U NA4,6-DINITRO-2-METHYLPHENOL NA
NANA NA NA 0.29 U NA4-BROMOPHENYL-PHENYLETHER NA
NANA NA NA 0.52 U NA4-CHLORO-3-METHYLPHENOL NA
NANA NA NA 0.4 U NA4-CHLOROANILINE NA
NANA NA NA 0.29 U NA4-CHLOROPHENYL-PHENYLETHER NA
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04/01/2004

Sample Location ID

Sample Date

A190W04 A190W04

08/11/2003

A248GB003

08/12/2003

A248GB003

08/14/2003

A248GB003

08/18/2003

A248GB003

04/01/2004

Sample ID A190WB003 A190WB003Z A248GP010A A248GP010B A248GP010C A248GP010E

04/30/1992

UST190-B-1

116B1

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA 0.5 U NA4-METHYLPHENOL NA
NANA NA NA 4.2 U NA4-NITROANILINE NA
NANA NA NA 2.1 U NA4-NITROPHENOL NA
NANA NA NA 0.3 U NAACENAPHTHENE NA
NANA NA NA 0.25 U NAACENAPHTHYLENE NA
NANA NA NA 0.64 U NAANTHRACENE NA
NANA NA NA 0.62 U NABENZO(A)ANTHRACENE NA
NANA NA NA 0.68 U NABENZO(A)PYRENE NA
NANA NA NA 0.61 U NABENZO(B)FLUORANTHENE NA
NANA NA NA 0.85 U NABENZO(G,H,I)PERYLENE NA
NANA NA NA 0.87 U NABENZO(K)FLUORANTHENE NA
NANA NA NA 6.1 U NABENZOIC ACID NA
NANA NA NA 0.29 U NABIS(2-CHLOROETHOXY)METHANE NA
NANA NA NA 0.35 U NABIS(2-CHLOROETHYL)ETHER NA
NANA NA NA 2 U NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA NA 0.49 U NABUTYLBENZYLPHTHALATE NA
NANA NA NA 0.25 U NACARBAZOLE NA
NANA NA NA 0.82 U NACHRYSENE NA
NANA NA NA 0.38 U NADI-N-BUTYLPHTHALATE NA
NANA NA NA 0.66 U NADI-N-OCTYLPHTHALATE NA
NANA NA NA 0.79 U NADIBENZ(A,H)ANTHRACENE NA
NANA NA NA 0.34 U NADIBENZOFURAN NA
NANA NA NA 0.31 U NADIETHYLPHTHALATE NA
NANA NA NA 0.27 U NADIMETHYLPHTHALATE NA
NANA NA NA 0.68 U NAFLUORANTHENE NA
NANA NA NA 0.34 U NAFLUORENE NA
NANA NA NA 0.66 U NAHEXACHLOROBENZENE NA
NANA NA NA 0.31 U NAHEXACHLOROBUTADIENE NA
NANA NA NA 1.3 U NAHEXACHLOROCYCLOPENTADIENE NA
NANA NA NA 0.31 U NAHEXACHLOROETHANE NA
NANA NA NA 0.72 U NAINDENO(1,2,3-CD)PYRENE NA
NANA NA NA 0.26 U NAISOPHORONE NA
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04/01/2004

Sample Location ID

Sample Date

A190W04 A190W04

08/11/2003

A248GB003

08/12/2003

A248GB003

08/14/2003

A248GB003

08/18/2003

A248GB003

04/01/2004

Sample ID A190WB003 A190WB003Z A248GP010A A248GP010B A248GP010C A248GP010E

04/30/1992

UST190-B-1

116B1

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA 0.52 U NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA NA 0.5 U NAN-NITROSODIPHENYLAMINE (1) NA
NANA NA NA 0.39 U NANAPHTHALENE NA
NANA NA NA 0.6 U NANITROBENZENE NA
NANA NA NA 2.6 U NAPENTACHLOROPHENOL NA
NANA NA NA 0.51 U NAPHENANTHRENE NA
NANA NA NA 0.34 U NAPHENOL NA
NANA NA NA 0.77 U NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA NA NA NADIESEL RANGE ORGANICS 0.05 U

Explosives (µg/L)

NANA NA NA NA 0.39 U1,3,5-TRINITROBENZENE NA
NANA NA NA NA 0.24 U1,3-DINITROBENZENE NA
NANA NA NA NA 0.25 U2,4,6-TRINITROTOLUENE NA
NANA NA NA NA 0.2 U2,4-DINITROTOLUENE NA
NANA NA NA NA 0.4 U2,6-DINITROTOLUENE NA
NANA NA NA NA 0.29 U2-AMINO-4,6-DINITROTOLUENE NA
NANA NA NA NA 0.69 U2-NITROTOLUENE NA
NANA NA NA NA 0.5 U3-NITROTOLUENE NA
NANA NA NA NA 0.22 U4-AMINO-2,6-DINITROTOLUENE NA
NANA NA NA NA 0.79 U4-NITROTOLUENE NA
NANA NA NA NA 0.52 UHMX NA
NANA NA NA NA 0.29 UNITROBENZENE NA

10 UX1 U NA NA NA NAPERCHLORATE NA
NANA NA NA NA 0.32 URDX NA
NANA NA NA NA 0.44 UTETRYL NA
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05/05/1992

Sample Location ID

Sample Date

UST190-B-10 UST190-B-11

05/06/1992

UST190-B-12

05/06/1992

UST190-B-13

05/06/1992

UST190-B-14

05/06/1992

UST190-B-15

05/06/1992

Sample ID 116B10 116B11 116B12 116B13 116B14 116B15

05/06/1992

UST190-B-16

116B16

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

1 U1 U 1 U 1 U 1 U 1 U1,1,1-TRICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2,2-TETRACHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2-TRICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROETHANE 1 U
2 U1 J 2 U 2 U 2 U 2 U1,2-DICHLOROETHENE (TOTAL) 2 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROPROPANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,3-DICHLOROBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,4-DICHLOROBENZENE 1 U
2 U2 U 2 U 2 U 2 U 2 U2-CHLOROETHYLVINYL ETHER 2 U
1 U1 U 1 U 1 U 1 U 1 UBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 UBROMODICHLOROMETHANE 1 U
2 U2 U 2 U 2 U 2 U 2 UBROMOFORM 2 U
2 U2 U 2 U 2 U 2 U 2 UBROMOMETHANE 2 U
1 U1 U 1 U 1 U 1 U 1 UCARBON TETRACHLORIDE 1 U
1 U1 U 1 U 1 U 1 U 1 UCHLOROBENZENE 1 U
2 U2 U 2 U 2 U 2 U 2 UCHLOROETHANE 2 U
1 U1 U 1 U 1 U 1 U 1 UCHLOROFORM 1 U
2 U2 U 2 U 2 U 2 U 2 UCHLOROMETHANE 2 U
1 U1 1 U 1 U 1 U 1 UCIS-1,2-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UCIS-1,3-DICHLOROPROPENE 1 U
1 U1 U 1 U 1 U 1 U 1 UDIBROMOCHLOROMETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 UETHYLBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 UFREON 113 1 U

20 U20 U 20 U 20 U 20 U 20 UMETHYLENE CHLORIDE 20 U
1 U1 U 1 U 1 U 1 U 1 UTETRACHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTOLUENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRANS-1,2-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRANS-1,3-DICHLOROPROPENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRICHLOROETHENE 1 U
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05/05/1992

Sample Location ID

Sample Date

UST190-B-10 UST190-B-11

05/06/1992

UST190-B-12

05/06/1992

UST190-B-13

05/06/1992

UST190-B-14

05/06/1992

UST190-B-15

05/06/1992

Sample ID 116B10 116B11 116B12 116B13 116B14 116B15

05/06/1992

UST190-B-16

116B16

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

1 U1 U 1 U 1 U 1 U 1 UTRICHLOROFLUOROMETHANE 1 U
2 U2 U 2 U 1 U 2 U 2 UVINYL CHLORIDE 2 U
1 U1 U 1 U 1 U 1 U 1 UXYLENE (TOTAL) 1 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

1.60.8 0.17 0.05 U 2.5 1.7DIESEL RANGE ORGANICS 0.15
Gasoline Range (purgeables)

0.05 U0.05 U 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS 0.05 U
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05/06/1992

Sample Location ID

Sample Date

UST190-B-17 UST190-B-18

05/06/1992

UST190-B-19

05/04/1992

UST190-B-2

05/06/1992

UST190-B-20

05/04/1992

UST190-B-3

05/06/1992

Sample ID 116B17 116B18 116B19 116B2 116B20 116B3

05/05/1992

UST190-B-4

116B4

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

1 U1 U 1 U 1 U 1 U 1 U1,1,1-TRICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2,2-TETRACHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2-TRICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROETHANE 1 U
2 U2 U 2 U 17 2 U 2 U1,2-DICHLOROETHENE (TOTAL) 2 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROPROPANE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,3-DICHLOROBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 U1,4-DICHLOROBENZENE 1 U
2 U2 U 2 U 2 U 2 U 2 U2-CHLOROETHYLVINYL ETHER 2 U
1 U1 U 1 U 1 U 1 U 1 UBENZENE 1 U
1 U1 U 1 U 1 1 U 1 UBROMODICHLOROMETHANE 1 U
2 U2 U 2 U 2 U 2 U 2 UBROMOFORM 2 U
2 U2 U 2 U 2 U 2 U 2 UBROMOMETHANE 2 U
1 U1 U 1 U 1 U 1 U 1 UCARBON TETRACHLORIDE 1 U
1 U1 U 1 U 1 U 1 U 1 UCHLOROBENZENE 1 U
2 U2 U 2 U 2 U 2 U 2 UCHLOROETHANE 2 U
1 U1 U 1 U 22 1 U 1 UCHLOROFORM 1 U
2 U2 U 2 U 2 U 2 U 2 UCHLOROMETHANE 2 U
1 U1 U 1 U 17 1 U 1 UCIS-1,2-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UCIS-1,3-DICHLOROPROPENE 1 U
1 U1 U 1 U 1 U 1 U 1 UDIBROMOCHLOROMETHANE 1 U
1 U1 U 1 U 1 U 1 U 1 UETHYLBENZENE 1 U
1 U1 U 1 U 1 U 1 U 1 UFREON 113 1 U

20 U20 U 20 U 20 U 20 U 20 UMETHYLENE CHLORIDE 20 U
1 U1 U 1 U 1 U 1 U 1 UTETRACHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTOLUENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRANS-1,2-DICHLOROETHENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRANS-1,3-DICHLOROPROPENE 1 U
1 U1 U 1 U 1 U 1 U 1 UTRICHLOROETHENE 1 U
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05/06/1992

Sample Location ID

Sample Date

UST190-B-17 UST190-B-18

05/06/1992

UST190-B-19

05/04/1992

UST190-B-2

05/06/1992

UST190-B-20

05/04/1992

UST190-B-3

05/06/1992

Sample ID 116B17 116B18 116B19 116B2 116B20 116B3

05/05/1992

UST190-B-4

116B4

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

1 U1 U 1 U 1 U 1 U 1 UTRICHLOROFLUOROMETHANE 1 U
2 U2 U 2 U 2 U 2 U 2 UVINYL CHLORIDE 2 U
1 U1 U 1 U 1 U 1 U 1 UXYLENE (TOTAL) 1 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.05 U0.38 0.05 U 0.07 0.84 0.05 UDIESEL RANGE ORGANICS 0.05 U
Gasoline Range (purgeables)

0.05 U0.15 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS 0.05 U
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05/05/1992

Sample Location ID

Sample Date

UST190-B-5 UST190-B-6

05/01/1992

UST190-B-6

05/05/1992

UST190-B-7

05/05/1992

UST190-B-8

05/05/1992

UST190-B-9

05/01/1992

Sample ID 116B5 116B6 116BS6 116B7 116B8 116B9

02/08/2007

USTA225-1

A225GW001

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

1 U1 U 1 U 1 U 1 U 1 U1,1,1-TRICHLOROETHANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2,2-TETRACHLOROETHANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,1,2-TRICHLOROETHANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,1-DICHLOROETHENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROBENZENE NA
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROETHANE 0.5 U
2 U2 U NA 2 U 2 U 2 U1,2-DICHLOROETHENE (TOTAL) NA
1 U1 U 1 U 1 U 1 U 1 U1,2-DICHLOROPROPANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 U1,3-DICHLOROBENZENE NA
1 U1 U 1 U 1 U 1 U 1 U1,4-DICHLOROBENZENE NA
NANA NA NA NA NA2-BUTANONE 3.5 J
2 U2 U 2 U 2 U 2 U 2 U2-CHLOROETHYLVINYL ETHER NA
NANA NA NA NA NA2-HEXANONE 10 U
NANA NA NA NA NA4-METHYL-2-PENTANONE 10 U
NANA NA NA NA NAACETONE 18
1 U1 U 1 U 1 U 1 U 1 UBENZENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UBROMODICHLOROMETHANE 0.5 U
2 U2 U 2 U 2 U 2 U 2 UBROMOFORM 1 U
2 U2 U 2 U 2 U 2 U 2 UBROMOMETHANE 1 U
NANA NA NA NA NACARBON DISULFIDE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UCARBON TETRACHLORIDE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UCHLOROBENZENE 0.5 U
2 U2 U 2 U 2 U 2 U 2 UCHLOROETHANE 1 U
51 U 5 1 U 1 U 1 UCHLOROFORM 0.5 U

2 U2 U 2 U 2 U 2 U 2 UCHLOROMETHANE 1 U
NA1 U 1 U 1 U 1 U 1 UCIS-1,2-DICHLOROETHENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UCIS-1,3-DICHLOROPROPENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UDIBROMOCHLOROMETHANE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UETHYLBENZENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UFREON 113 NA

20 U20 U 20 U 20 U 20 U 20 UMETHYLENE CHLORIDE 10 U
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05/05/1992

Sample Location ID

Sample Date

UST190-B-5 UST190-B-6

05/01/1992

UST190-B-6

05/05/1992

UST190-B-7

05/05/1992

UST190-B-8

05/05/1992

UST190-B-9

05/01/1992

Sample ID 116B5 116B6 116BS6 116B7 116B8 116B9

02/08/2007

USTA225-1

A225GW001

TABLE G-11: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 4 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA NA NASTYRENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UTETRACHLOROETHENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UTOLUENE 0.5 U
NA1 U 1 U 1 U 1 U 1 UTRANS-1,2-DICHLOROETHENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UTRANS-1,3-DICHLOROPROPENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UTRICHLOROETHENE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UTRICHLOROFLUOROMETHANE NA
2 U2 U 2 U 2 U 2 U 2 UVINYL CHLORIDE 0.5 U
1 U1 U 1 U 1 U 1 U 1 UXYLENE (TOTAL) 0.5 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables) - Silica Gel

NANA NA NA NA NADIESEL RANGE ORGANICS 0.43 D
NANA NA NA NA NAMOTOR OIL RANGE ORGANICS 0.075 J

Diesel/Motor Oil Range (extractables)
0.680.21 J 0.68 0.23 0.05 U 0.5 JDIESEL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.05 U0.05 U 0.05 U 0.05 U 0.05 U 0.05 UGASOLINE RANGE ORGANICS 0.044 J

Chromatographic pattern resembles diesel
High melting explosive
Identification
Estimated value
Chromatographic pattern resembles motor oil
Milligram per liter

NA
RDX
U
Y
µg/L

Not applicable
Cyclotrimethylene trinitramine
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most
Microgram per liter

mg/L

D
HMX
ID
J
M

Notes:
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08/11/2003

Sample Location ID

Sample Date

A017GB010 A017GB012

09/29/1997

A071GB001

09/29/1997

A071GB002

09/30/1997

A071GB002

09/22/1997

A267GB004

08/05/2003

Sample ID A017GP031 A017GP036 136A071GP008 136A071GP009 136A071GP009A 136A267GP030

09/23/1997

A267GB004

136A267GP030A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.12 UJ0.12 U 2 U 2 U NA NA1,1,1-TRICHLOROETHANE 2 U
0.14 UJ0.14 U 2 U 2 U NA NA1,1,2,2-TETRACHLOROETHANE 2 U
0.1 UJ0.1 U 2 U 2 U NA NA1,1,2-TRICHLOROETHANE 2 U

0.091 UJ0.091 UJ 2 U 2 U NA NA1,1-DICHLOROETHANE 2 U
0.12 UJ0.12 U 2 U 2 U NA NA1,1-DICHLOROETHENE 2 U
0.33 UJ0.33 U NA NA NA NA1,2,3-TRICHLOROBENZENE NA
0.22 UJ0.22 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA

1 UJ1 U NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
0.073 UJ0.073 U NA NA NA NA1,2-DIBROMOETHANE NA
0.088 UJ0.088 U NA NA NA NA1,2-DICHLOROBENZENE NA
0.12 UJ0.12 U 0.5 U 0.5 U NA NA1,2-DICHLOROETHANE 0.5 U

NANA 2 U 2 U NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.13 UJ0.13 U 2 U 2 U NA NA1,2-DICHLOROPROPANE 2 U
0.11 UJ0.11 U NA NA NA NA1,3-DICHLOROBENZENE NA

0.098 UJ0.098 U NA NA NA NA1,4-DICHLOROBENZENE NA
NANA 2 U 0.3 UJ NA NA2-BUTANONE 2 UJ

4 UJNA 2 U 2 UJ NA NA2-HEXANONE 2 U
NANA 2 U 2 U NA NA4-METHYL-2-PENTANONE 2 U

8 UJ9.6 UJ 2 UJ 2 UJ NA NAACETONE 79 J
0.11 UJ0.36 0.5 U 0.5 U NA NABENZENE 0.5 U
0.13 UJ0.13 U NA NA NA NABROMOCHLOROMETHANE NA

0.085 UJ0.085 U 2 U 2 U NA NABROMODICHLOROMETHANE 2 U
0.28 UJ0.28 U 2 U 2 U NA NABROMOFORM 2 U
0.22 UJ0.22 U 2 U 2 U NA NABROMOMETHANE 2 U
0.56 J0.23 2 U 2 U NA NACARBON DISULFIDE 2 U

0.13 UJ0.13 U 0.5 U 0.5 U NA NACARBON TETRACHLORIDE 0.5 U
0.094 UJ0.094 U 2 U 2 U NA NACHLOROBENZENE 2 U
0.23 UJ0.23 U 2 U 2 U NA NACHLOROETHANE 2 U

2.8 J0.096 UJ 2 U 2 U NA NACHLOROFORM 2 U
0.14 UJ0.14 U 2 U 2 U NA NACHLOROMETHANE 2 U
0.12 UJ0.12 U NA NA NA NACIS-1,2-DICHLOROETHENE 8

0.085 UJ0.085 U 0.5 U 0.5 U NA NACIS-1,3-DICHLOROPROPENE 0.5 U
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08/11/2003

Sample Location ID

Sample Date

A017GB010 A017GB012

09/29/1997

A071GB001

09/29/1997

A071GB002

09/30/1997

A071GB002

09/22/1997

A267GB004

08/05/2003

Sample ID A017GP031 A017GP036 136A071GP008 136A071GP009 136A071GP009A 136A267GP030

09/23/1997

A267GB004

136A267GP030A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.082 UJ0.082 U 2 U 2 U NA NADIBROMOCHLOROMETHANE 2 U
0.13 UJ0.13 U 2 U 2 U NA NAETHYLBENZENE 0.2 J
0.14 UJ0.14 U NA NA NA NAFREON 113 NA
0.17 UJ0.17 U NA NA NA NAFREON 12 NA

0.068 UJ0.068 U NA NA NA NAISOPROPYLBENZENE NA
0.074 UJ0.23 NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.2 UJ0.2 U 2 U 2 U NA NAMETHYLENE CHLORIDE 2 UJ

0.095 UJ0.095 U 2 U 2 U NA NASTYRENE 2 U
0.11 UJ0.11 U 2 U 2 U NA NATETRACHLOROETHENE 6
0.34 UJ0.15 2 U 2 U NA NATOLUENE 0.5 J
0.14 UJ0.14 U NA NA NA NATRANS-1,2-DICHLOROETHENE 0.6 J

0.087 UJ0.087 U 0.5 U 0.5 U NA NATRANS-1,3-DICHLOROPROPENE 0.5 U
0.12 UJ0.12 U 2 U 2 U NA NATRICHLOROETHENE 2 J
0.14 UJ0.14 U NA NA NA NATRICHLOROFLUOROMETHANE NA
0.22 UJ0.22 U 0.5 U 0.5 U NA NAVINYL CHLORIDE 4

0.110.3 2 U 2 U NA NAXYLENE (TOTAL) 1 J

Semivolatile Organic Compounds (µg/L)

NANA 10 U NA 10 U 10 U1,2,4-TRICHLOROBENZENE NA
NANA 5 U NA 5 U 5 U1,2-DICHLOROBENZENE NA
NANA 5 U NA 5 U 5 U1,3-DICHLOROBENZENE NA
NANA 5 U NA 5 U 5 U1,4-DICHLOROBENZENE NA
NANA 10 U NA 10 U 10 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA 25 U NA 25 U 25 U2,4,5-TRICHLOROPHENOL NA
NANA 10 U NA 10 U 10 U2,4,6-TRICHLOROPHENOL NA
NANA 10 U NA 10 U 10 U2,4-DICHLOROPHENOL NA
NANA 10 U NA 10 U 10 U2,4-DIMETHYLPHENOL NA
NANA 25 UJ NA 25 UJ 25 UJ2,4-DINITROPHENOL NA
NANA 10 U NA 10 U 10 U2,4-DINITROTOLUENE NA
NANA 10 U NA 10 U 10 U2,6-DINITROTOLUENE NA
NANA 10 U NA 10 U 10 U2-CHLORONAPHTHALENE NA
NANA 10 U NA 10 U 10 U2-CHLOROPHENOL NA
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08/11/2003

Sample Location ID

Sample Date

A017GB010 A017GB012

09/29/1997

A071GB001

09/29/1997

A071GB002

09/30/1997

A071GB002

09/22/1997

A267GB004

08/05/2003

Sample ID A017GP031 A017GP036 136A071GP008 136A071GP009 136A071GP009A 136A267GP030

09/23/1997

A267GB004

136A267GP030A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 10 U NA 10 U 10 U2-METHYLNAPHTHALENE NA
NANA 10 U NA 10 U 10 U2-METHYLPHENOL NA
NANA 25 U NA 25 U 25 U2-NITROANILINE NA
NANA 10 U NA 10 U 10 U2-NITROPHENOL NA
NANA 10 U NA 10 U 10 U3,3'-DICHLOROBENZIDINE NA
NANA 25 U NA 25 U 25 U3-NITROANILINE NA
NANA 25 U NA 25 U 25 U4,6-DINITRO-2-METHYLPHENOL NA
NANA 10 U NA 10 U 10 U4-BROMOPHENYL-PHENYLETHER NA
NANA 10 U NA 10 U 10 U4-CHLORO-3-METHYLPHENOL NA
NANA 10 U NA 10 U 10 U4-CHLOROANILINE NA
NANA 10 U NA 10 U 10 U4-CHLOROPHENYL-PHENYLETHER NA
NANA 10 U NA 10 U 10 U4-METHYLPHENOL NA
NANA 25 U NA 25 U 25 U4-NITROANILINE NA
NANA 25 U NA 25 UJ 25 UJ4-NITROPHENOL NA
NANA 10 U NA 10 U 10 UACENAPHTHENE NA
NANA 10 U NA 10 U 10 UACENAPHTHYLENE NA
NANA 10 U NA 10 U 10 UANTHRACENE NA
NANA 10 U NA 10 U 10 UBENZO(A)ANTHRACENE NA
NANA 10 U NA 10 U 10 UBENZO(A)PYRENE NA
NANA 10 U NA 10 U 10 UBENZO(B)FLUORANTHENE NA
NANA 10 UJ NA 10 U 10 UBENZO(G,H,I)PERYLENE NA
NANA 10 U NA 10 U 10 UBENZO(K)FLUORANTHENE NA
NANA 10 U NA 10 U 10 UBIS(2-CHLOROETHOXY)METHANE NA
NANA 10 U NA 10 U 10 UBIS(2-CHLOROETHYL)ETHER NA
NANA 4 UJ NA 4 UJ 4 UJBIS(2-ETHYLHEXYL)PHTHALATE NA
NANA 10 U NA 10 U 10 UJBUTYLBENZYLPHTHALATE NA
NANA 10 U NA 10 U 10 UCARBAZOLE NA
NANA 10 U NA 10 U 10 UCHRYSENE NA
NANA 10 UJ NA 10 UJ 10 UJDI-N-BUTYLPHTHALATE NA
NANA 10 U NA 10 U 10 UDI-N-OCTYLPHTHALATE NA
NANA 10 U NA 10 U 10 UDIBENZ(A,H)ANTHRACENE NA
NANA 10 U NA 10 U 10 UDIBENZOFURAN NA
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08/11/2003

Sample Location ID

Sample Date

A017GB010 A017GB012

09/29/1997

A071GB001

09/29/1997

A071GB002

09/30/1997

A071GB002

09/22/1997

A267GB004

08/05/2003

Sample ID A017GP031 A017GP036 136A071GP008 136A071GP009 136A071GP009A 136A267GP030

09/23/1997

A267GB004

136A267GP030A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 10 UJ NA 10 U 11 UJDIETHYLPHTHALATE NA
NANA 10 U NA 10 U 10 UDIMETHYLPHTHALATE NA
NANA 10 U NA 10 U 10 UFLUORANTHENE NA
NANA 10 U NA 10 U 10 UFLUORENE NA
NANA 10 U NA 10 U 10 UHEXACHLOROBENZENE NA
NANA 10 U NA 10 U 10 UHEXACHLOROBUTADIENE NA
NANA 10 U NA 10 UJ 10 UJHEXACHLOROCYCLOPENTADIENE NA
NANA 10 U NA 10 U 10 UHEXACHLOROETHANE NA
NANA 10 U NA 10 U 10 UINDENO(1,2,3-CD)PYRENE NA
NANA 10 U NA 10 U 10 UISOPHORONE NA
NANA 10 U NA 10 U 10 UN-NITROSO-DI-N-PROPYLAMINE NA
NANA 10 U NA 10 U 10 UN-NITROSODIPHENYLAMINE (1) NA
NANA 10 U NA 10 U 10 UNAPHTHALENE NA
NANA 10 U NA 10 U 10 UNITROBENZENE NA
NANA 25 U NA 25 U 25 UPENTACHLOROPHENOL NA
NANA 10 U NA 10 U 10 UPHENANTHRENE NA
NANA 1 J NA 10 U 10 UPHENOL NA
NANA 10 U NA 10 U 10 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA 0.1 U NA 0.1 U NADIESEL RANGE ORGANICS NA
NANA 0.1 U NA 0.1 U NAMOTOR OIL RANGE ORGANICS 0.1 U

Gasoline Range (purgeables)
NANA 0.05 U 0.05 U NA NAGASOLINE RANGE ORGANICS 0.12 Y
NANA NA NA NA NAMETHYL TERTIARY BUTYLETHER 0.05 U

Explosives (µg/L)

NA1.4 U NA NA NA NA1,3,5-TRINITROBENZENE NA
NA1.8 NA NA NA NA1,3-DINITROBENZENE NA
NA0.86 U NA NA NA NA2,4,6-TRINITROTOLUENE NA
NA0.69 U NA NA NA NA2,4-DINITROTOLUENE NA
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08/11/2003

Sample Location ID

Sample Date

A017GB010 A017GB012

09/29/1997

A071GB001

09/29/1997

A071GB002

09/30/1997

A071GB002

09/22/1997

A267GB004

08/05/2003

Sample ID A017GP031 A017GP036 136A071GP008 136A071GP009 136A071GP009A 136A267GP030

09/23/1997

A267GB004

136A267GP030A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NA3.1 NA NA NA NA2,6-DINITROTOLUENE NA
NA0.98 U NA NA NA NA2-AMINO-4,6-DINITROTOLUENE NA
NA2.4 U NA NA NA NA2-NITROTOLUENE NA
NA1.8 U NA NA NA NA3-NITROTOLUENE NA
NA0.75 U NA NA NA NA4-AMINO-2,6-DINITROTOLUENE NA
NA2.7 U NA NA NA NA4-NITROTOLUENE NA
NA1.8 U NA NA NA NAHMX NA
NA0.98 U NA NA NA NANITROBENZENE NA
NA1.1 U NA NA NA NARDX NA
NA1.5 U NA NA NA NATETRYL NA
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06/01/1998

Sample Location ID

Sample Date

A267GB005 A267GB006

10/08/1998

A267GB009

10/02/1998

A267GB010

10/01/1998

A267GB011

02/04/1999

A267GB013

05/29/1998

Sample ID 136A267GP041 136A267GP034 136A267GP044 136A267GP045 136A267GP049 136A267GP055

02/04/1999

A267GB014

136A267GP056

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 2 U 10 U 2 U 2 U1,1,1-TRICHLOROETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 U1,1,2,2-TETRACHLOROETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 U1,1,2-TRICHLOROETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 U1,1-DICHLOROETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 U1,1-DICHLOROETHENE 2 U

0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 U1,2-DICHLOROETHANE 0.5 U
2 U2 U 0.9 J 12 2 U 2 U1,2-DICHLOROETHENE (TOTAL) 2 U
2 U2 U 2 U 10 U 2 U 2 U1,2-DICHLOROPROPANE 2 U
13 J6 UJ 31 12 UJ 2 U 2 UJ2-BUTANONE 2 U
2 UJ2 UJ 2 UJ 10 UJ 2 UJ 2 U2-HEXANONE 2 U
4 J1 J 2 U 10 U 2 U 0.6 J4-METHYL-2-PENTANONE 0.6 J

3 UJ8 UJ 4 UJ 10 UJ 2 UJ 3 UJACETONE 3 UJ
0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 UBENZENE 0.5 U
2 U2 U 2 U 10 U 2 U 2 UBROMODICHLOROMETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 UBROMOFORM 2 U
2 U2 U 2 U 10 U 2 U 2 UBROMOMETHANE 2 U

0.7 J2 U 2 U 10 U 2 U 2 UCARBON DISULFIDE 2 U
0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 UCARBON TETRACHLORIDE 0.5 U
2 U2 U 2 U 10 U 2 U 2 UCHLOROBENZENE 2 U
2 U2 U 2 U 10 U 2 U 2 UCHLOROETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 UCHLOROFORM 2 U
2 U2 U 2 U 10 U 2 U 2 UCHLOROMETHANE 2 U

0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 2 U 10 U 2 U 2 UDIBROMOCHLOROMETHANE 2 U
2 U2 U 2 U 10 U 2 U 2 UETHYLBENZENE 2 U
2 U2 U 2 U 10 U 2 UJ 2 UMETHYLENE CHLORIDE 2 U
2 U2 U 2 U 10 U 2 U 2 USTYRENE 2 U
2 U2 U 2 U 13 2 U 2 UTETRACHLOROETHENE 2 U

0.5 J0.8 J 2 U 10 UJ 0.4 J 0.7 JTOLUENE 2 U
0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U 4 7 J 2 U 2 UTRICHLOROETHENE 1 J

0.5 U0.5 U 0.5 U 10 U 0.5 U 0.5 UVINYL CHLORIDE 0.5 U
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06/01/1998

Sample Location ID

Sample Date

A267GB005 A267GB006

10/08/1998

A267GB009

10/02/1998

A267GB010

10/01/1998

A267GB011

02/04/1999

A267GB013

05/29/1998

Sample ID 136A267GP041 136A267GP034 136A267GP044 136A267GP045 136A267GP049 136A267GP055

02/04/1999

A267GB014

136A267GP056

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U 0.6 J 10 U 2 U 0.5 JXYLENE (TOTAL) 2 U

Semivolatile Organic Compounds (µg/L)

10 U10 U NA NA NA NA1,2,4-TRICHLOROBENZENE NA
5 U5 U NA NA NA NA1,2-DICHLOROBENZENE NA
5 U5 U NA NA NA NA1,3-DICHLOROBENZENE NA
5 U5 U NA NA NA NA1,4-DICHLOROBENZENE NA

10 U10 U NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
25 U25 U NA NA NA NA2,4,5-TRICHLOROPHENOL NA
10 U10 U NA NA NA NA2,4,6-TRICHLOROPHENOL NA
10 U10 U NA NA NA NA2,4-DICHLOROPHENOL NA
10 U10 U NA NA NA NA2,4-DIMETHYLPHENOL NA
NA25 UJ NA NA NA NA2,4-DINITROPHENOL NA

10 UJ10 U NA NA NA NA2,4-DINITROTOLUENE NA
10 UJ10 U NA NA NA NA2,6-DINITROTOLUENE NA
10 U10 U NA NA NA NA2-CHLORONAPHTHALENE NA
10 U10 U NA NA NA NA2-CHLOROPHENOL NA
10 U10 U NA NA NA NA2-METHYLNAPHTHALENE NA
10 U10 U NA NA NA NA2-METHYLPHENOL NA
25 U25 U NA NA NA NA2-NITROANILINE NA
10 UJ10 U NA NA NA NA2-NITROPHENOL NA
10 U10 UJ NA NA NA NA3,3'-DICHLOROBENZIDINE NA
25 U25 U NA NA NA NA3-NITROANILINE NA
25 UJ25 U NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
10 U10 U NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
10 U10 U NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
10 U10 U NA NA NA NA4-CHLOROANILINE NA
10 U10 U NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
10 U10 U NA NA NA NA4-METHYLPHENOL NA
25 U25 U NA NA NA NA4-NITROANILINE NA
25 U25 U NA NA NA NA4-NITROPHENOL NA
10 U10 U NA NA NA NAACENAPHTHENE NA
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06/01/1998

Sample Location ID

Sample Date

A267GB005 A267GB006

10/08/1998

A267GB009

10/02/1998

A267GB010

10/01/1998

A267GB011

02/04/1999

A267GB013

05/29/1998

Sample ID 136A267GP041 136A267GP034 136A267GP044 136A267GP045 136A267GP049 136A267GP055

02/04/1999

A267GB014

136A267GP056

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 U10 U NA NA NA NAACENAPHTHYLENE NA
10 U10 U NA NA NA NAANTHRACENE NA
10 U10 U NA NA NA NABENZO(A)ANTHRACENE NA
10 U10 U NA NA NA NABENZO(A)PYRENE NA
10 U10 U NA NA NA NABENZO(B)FLUORANTHENE NA
10 U10 U NA NA NA NABENZO(G,H,I)PERYLENE NA
10 U10 U NA NA NA NABENZO(K)FLUORANTHENE NA
10 U10 U NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
10 U10 U NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
4 UJ4 U NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
10 U10 U NA NA NA NABUTYLBENZYLPHTHALATE NA
10 UJ10 UJ NA NA NA NACARBAZOLE NA
10 U10 U NA NA NA NACHRYSENE NA
10 U10 U NA NA NA NADI-N-BUTYLPHTHALATE NA
10 U10 U NA NA NA NADI-N-OCTYLPHTHALATE NA
10 U10 U NA NA NA NADIBENZ(A,H)ANTHRACENE NA
10 U10 U NA NA NA NADIBENZOFURAN NA
10 U10 U NA NA NA NADIETHYLPHTHALATE NA
10 U10 U NA NA NA NADIMETHYLPHTHALATE NA
10 U10 U NA NA NA NAFLUORANTHENE NA
10 U10 U NA NA NA NAFLUORENE NA
10 U10 U NA NA NA NAHEXACHLOROBENZENE NA
10 U10 U NA NA NA NAHEXACHLOROBUTADIENE NA
10 UJ10 U NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA
10 U10 U NA NA NA NAHEXACHLOROETHANE NA
10 U10 U NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
10 U10 U NA NA NA NAISOPHORONE NA
10 U10 U NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
10 U10 U NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
10 U10 U NA NA NA NANAPHTHALENE NA
10 U10 U NA NA NA NANITROBENZENE NA
25 U25 U NA NA NA NAPENTACHLOROPHENOL NA
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06/01/1998

Sample Location ID

Sample Date

A267GB005 A267GB006

10/08/1998

A267GB009

10/02/1998

A267GB010

10/01/1998

A267GB011

02/04/1999

A267GB013

05/29/1998

Sample ID 136A267GP041 136A267GP034 136A267GP044 136A267GP045 136A267GP049 136A267GP055

02/04/1999

A267GB014

136A267GP056

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

10 U10 U NA NA NA NAPHENANTHRENE NA
10 U10 U NA NA NA NAPHENOL NA
10 U10 U NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.39 Y0.07 YJ NA NA NA NADIESEL RANGE ORGANICS NA
0.1 U0.1 U NA NA NA NAMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
0.05 U0.05 U NA NA NA NAGASOLINE RANGE ORGANICS NA
0.05 U0.05 U NA NA NA NAMETHYL TERTIARY BUTYLETHER NA

Explosives (µg/L)

NANA NA NA NA 10 U1,3,5-TRINITROBENZENE 10 U
NANA NA NA NA 10 U1,3-DINITROBENZENE 10 U
NANA NA NA NA 10 U2,4,6-TRINITROTOLUENE 10 U
NANA NA NA NA 10 U2,4-DINITROTOLUENE 10 U
NANA NA NA NA 10 U2,6-DINITROTOLUENE 10 U
NANA NA NA NA 10 U2-AMINO-4,6-DINITROTOLUENE 10 U
NANA NA NA NA 10 U2/4-NITROTOLUENE 10 U
NANA NA NA NA 10 U3-NITROTOLUENE 10 U
NANA NA NA NA 10 U4-AMINO-2,6-DINITROTOLUENE 10 U
NANA NA NA NA 10 UHMX 10 U
NANA NA NA NA 10 UNITROBENZENE 10 U
NANA NA NA NA 10 URDX 10 U
NANA NA NA NA 10 UTETRYL 10 U
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02/05/1999

Sample Location ID

Sample Date

A267GB015 A267GB016

12/02/1997

A267W02

06/01/1998

A267W02

02/16/1999

A267W02

06/04/1999

A267W02

02/05/1999

Sample ID 136A267GP057 136A267GP058 019A267W01 136A267WB001 136A267WB002 253A267WB005

09/27/1999

A267W02

253A267WB012

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA NA 10.8 U NAALUMINUM NA
NANA NA NA 4 U NAANTIMONY NA
NANA NA NA 4.2 J NAARSENIC NA
NANA NA NA 115 J NABARIUM NA
NANA NA NA 0.22 U NABERYLLIUM NA
NANA NA NA 0.42 U NACADMIUM NA
NANA NA NA 87,300 NACALCIUM NA
NANA NA NA 1.6 UJ NACHROMIUM NA
NANA NA NA 1.2 J NACOBALT NA
NANA NA NA 10.3 UJ NACOPPER NA
NANA NA NA 3.4 U NAIRON NA
NANA NA NA 1.6 UJ NALEAD NA
NANA NA NA 91,300 NAMAGNESIUM NA
NANA NA NA 13.9 J NAMANGANESE NA
NANA NA NA 0.19 J NAMERCURY NA
NANA NA NA 27.6 NAMOLYBDENUM NA
NANA NA NA 1.9 UJ NANICKEL NA
NANA NA NA 8,530 J NAPOTASSIUM NA
NANA NA NA 0.81 UJ NASILVER NA
NANA NA NA 769,000 NASODIUM NA
NANA NA NA 2.6 UJ NATHALLIUM NA
NANA NA NA 2.1 UJ NAVANADIUM NA
NANA NA NA 10.6 J NAZINC NA

Volatile Organic Compounds (µg/L)

NANA NA NA NA NA1,1,1,2-TETRACHLOROETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 U1,1,1-TRICHLOROETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 U1,1,2,2-TETRACHLOROETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 U1,1,2-TRICHLOROETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 U1,1-DICHLOROETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 U1,1-DICHLOROETHENE 0.5 U
NANA NA NA NA NA1,1-DICHLOROPROPENE 0.5 U
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02/05/1999

Sample Location ID

Sample Date

A267GB015 A267GB016

12/02/1997

A267W02

06/01/1998

A267W02

02/16/1999

A267W02

06/04/1999

A267W02

02/05/1999

Sample ID 136A267GP057 136A267GP058 019A267W01 136A267WB001 136A267WB002 253A267WB005

09/27/1999

A267W02

253A267WB012

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA NA NA1,2,3-TRICHLOROBENZENE 2 U
NANA NA NA NA NA1,2,3-TRICHLOROPROPANE 0.5 U
NANA NA NA NA 1 U1,2,4-TRICHLOROBENZENE 2 U
NANA NA NA NA NA1,2,4-TRIMETHYLBENZENE 2 U
NANA NA NA NA NA1,2-DIBROMO-3-CHLOROPROPANE 2 U
NANA NA NA NA 1 U1,2-DIBROMOETHANE 2 U
NANA NA NA NA 1 U1,2-DICHLOROBENZENE 0.5 U

0.5 U0.5 U NA 5 U 10 U 1 U1,2-DICHLOROETHANE 0.5 U
2 U2 U NA 60 91 NA1,2-DICHLOROETHENE (TOTAL) NA
2 U2 U NA 20 U 40 U 1 U1,2-DICHLOROPROPANE 0.5 U
NANA NA NA NA NA1,3,5-TRIMETHYLBENZENE 2 U
NANA NA NA NA 1 U1,3-DICHLOROBENZENE 0.5 U
NANA NA NA NA NA1,3-DICHLOROPROPANE 0.5 U
NANA NA NA NA 1 U1,4-DICHLOROBENZENE 0.5 U
NANA NA NA NA NA2,2-DICHLOROPROPANE 0.5 U
2 U2 U NA 20 UJ 40 U NA2-BUTANONE 20 U
NANA NA NA NA NA2-CHLOROTOLUENE 2 U
2 U2 U NA 20 UJ 40 U NA2-HEXANONE 20 U
NANA NA NA NA NA4-CHLOROTOLUENE 2 U
NANA NA NA NA NA4-ISOPROPYLTOLUENE 2 U
2 U2 U NA 20 U 40 U 5 U4-METHYL-2-PENTANONE 20 U
2 UJ7 UJ NA 20 UJ 47 UJ 10 UJACETONE 20 U
0.5 U0.5 U 0.5 UJ 5 U 10 U 1 UBENZENE 0.5 U
NANA NA NA NA NABROMOBENZENE 0.5 U
NANA NA NA NA 1 UBROMOCHLOROMETHANE NA
2 U2 U NA 20 U 40 U 1 UBROMODICHLOROMETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 UBROMOFORM 0.5 U
2 U2 U NA 20 U 40 U 1 UBROMOMETHANE 0.5 U
2 U2 U NA 20 U 40 U 1 UCARBON DISULFIDE 0.5 U

0.5 U0.5 U NA 5 U 10 U 1 UCARBON TETRACHLORIDE 0.5 U
2 U2 U NA 20 U 40 U 1 UCHLOROBENZENE 0.5 U
2 U2 U NA 20 U 40 U 1 UCHLOROETHANE 0.5 U
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02/05/1999

Sample Location ID

Sample Date

A267GB015 A267GB016

12/02/1997

A267W02

06/01/1998

A267W02

02/16/1999

A267W02

06/04/1999

A267W02

02/05/1999

Sample ID 136A267GP057 136A267GP058 019A267W01 136A267WB001 136A267WB002 253A267WB005

09/27/1999

A267W02

253A267WB012

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2 U2 U NA 20 U 40 U 1 UCHLOROFORM 0.5 U
2 UJ2 U NA 20 U 40 U 1 UCHLOROMETHANE 0.5 U
NANA NA NA NA 110 JCIS-1,2-DICHLOROETHENE 97 U

0.5 U0.5 U NA 5 U 10 U 1 UCIS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U NA 20 U 40 U 1 UDIBROMOCHLOROMETHANE 0.5 U
NANA NA NA NA NADIBROMOMETHANE 0.5 U
2 U2 U 0.5 UJ 20 U 40 U 1 UETHYLBENZENE 0.5 U
NANA NA NA NA NAFREON 12 0.5 UJ
NANA NA NA NA NAHEXACHLOROBUTADIENE 2 U
NANA NA NA NA NAISOPROPYLBENZENE 2 U
NANA 0.5 UJ NA NA NAMETHYL TERTIARY BUTYLETHER NA
2 U2 U NA 20 U 40 U 3 UJMETHYLENE CHLORIDE 1 U
NANA NA NA NA NAN-BUTYLBENZENE 2 U
NANA NA NA NA NAN-PROPYLBENZENE 2 U
NANA NA NA NA NANAPHTHALENE 2 U
NANA NA NA NA NASEC-BUTYLBENZENE 2 U
2 U2 U NA 20 U 40 U 1 USTYRENE 0.5 U
NANA NA NA NA NATERT-BUTYLBENZENE 2 U
2 U2 U NA 20 U 40 U 1 UTETRACHLOROETHENE 0.5 UJ

0.7 J0.6 J 0.5 UJ 20 U 40 U 1 UTOLUENE 0.5 U
NANA NA NA NA 4TRANS-1,2-DICHLOROETHENE 2.8

0.5 U0.5 U NA 5 U 10 U 1 UTRANS-1,3-DICHLOROPROPENE 0.5 U
2 U2 U NA 370 J 550 530TRICHLOROETHENE 540
NANA NA NA NA NATRICHLOROFLUOROMETHANE 0.5 U

0.5 U0.5 U NA 5 U 10 U 1 UVINYL CHLORIDE 0.5 U
2 U2 U 1 UJ 20 U 40 U 1 UXYLENE (TOTAL) 0.5 U

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.09 YJ NA 0.1 UJDIESEL RANGE ORGANICS NA
NANA 0.1 U 0.1 U NA 0.1 UJMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA 0.18 Y NA NAGASOLINE RANGE ORGANICS NA
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02/05/1999

Sample Location ID

Sample Date

A267GB015 A267GB016

12/02/1997

A267W02

06/01/1998

A267W02

02/16/1999

A267W02

06/04/1999

A267W02

02/05/1999

Sample ID 136A267GP057 136A267GP058 019A267W01 136A267WB001 136A267WB002 253A267WB005

09/27/1999

A267W02

253A267WB012

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Gasoline Range (purgeables)

NANA NA 0.05 U NA NAMETHYL TERTIARY BUTYLETHER NA

Explosives (µg/L)

10 U10 U NA NA 10 U 1 U1,3,5-TRINITROBENZENE NA
10 U10 U NA NA 10 U 1 U1,3-DINITROBENZENE NA
10 U10 U NA NA 10 U 1 U2,4,6-TRINITROTOLUENE NA
10 U10 U NA NA 10 U 1 U2,4-DINITROTOLUENE NA
10 U10 U NA NA 10 U 1 U2,6-DINITROTOLUENE NA
10 U10 U NA NA 10 U 1 U2-AMINO-4,6-DINITROTOLUENE NA
NANA NA NA NA 1 U2-NITROTOLUENE NA

10 U10 U NA NA 10 U NA2/4-NITROTOLUENE NA
10 U10 U NA NA 10 U 1 U3-NITROTOLUENE NA
10 U10 U NA NA 10 U 1 U4-AMINO-2,6-DINITROTOLUENE NA
NANA NA NA NA 1 U4-NITROTOLUENE NA

10 U10 U NA NA 10 U 1 UHMX NA
10 U10 U NA NA 10 U 1 UNITROBENZENE NA
10 U10 U NA NA 10 U 1 URDX NA
10 U10 U NA NA 10 U 1 UJTETRYL NA

Anions (mg/L)

NANA NA NA NA 1,050CHLORIDE NA
NANA 0.51 NA NA 0.08 JNITRATE (AS N) NA
NANA NA NA NA 0.17 UJORTHO-PHOSPHATE (AS P) NA
NANA 118 NA NA 142SULFATE NA

General Chemistry (mg/L)

NANA 49 NA NA NACARBON DIOXIDE NA
NANA 0.0428 J NA NA NAFERROUS IRON NA
NANA 0.012 NA NA NAMETHANE NA

Total Dissolved Solids (mg/L)

NANA NA NA 2,660 2,480TDS NA
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA NA 50 U NA NAALUMINUM NA
NANA NA 0.293 J NA NAANTIMONY NA
NANA NA 3.75 J NA NAARSENIC NA
NANA NA 120 NA NABARIUM NA
NANA NA 0.3 U NA NABERYLLIUM NA
NANA NA 2 U NA NACADMIUM NA
NANA NA 64,100 NA NACALCIUM NA
NANA NA 3 UJ NA NACHROMIUM NA
NANA NA 2 U NA NACOBALT NA
NANA NA 8 UJ NA NACOPPER NA
NANA NA 16.1 J NA NAIRON NA
NANA NA 0.144 J NA NALEAD NA
NANA NA 69,700 NA NAMAGNESIUM NA
NANA NA 6.2 NA NAMANGANESE NA
NANA NA 0.1 U NA NAMERCURY NA
NANA NA 29.5 J NA NAMOLYBDENUM NA
NANA NA 1.96 J NA NANICKEL NA
NANA NA 3,770 NA NAPOTASSIUM NA
NANA NA 0.3 UJ NA NASELENIUM NA
NANA NA 9 U NA NASILVER NA
NANA NA 626,000 NA NASODIUM NA
NANA NA 0.017 J NA NATHALLIUM NA
NANA NA 4 U NA NAVANADIUM NA
NANA NA 3.6 J NA NAZINC NA

Volatile Organic Compounds (µg/L)

2.5 UNA NA NA NA NA1,1,1,2-TETRACHLOROETHANE 0.5 U
2.5 UNA NA 0.23 U 10 U 1 U1,1,1-TRICHLOROETHANE 0.5 U
2.5 UNA NA 0.28 U 10 U 1 U1,1,2,2-TETRACHLOROETHANE 0.5 U
2.5 UNA NA 0.2 U 10 U 1 U1,1,2-TRICHLOROETHANE 0.5 U
2.5 UNA NA 0.19 U 10 U 1 U1,1-DICHLOROETHANE 0.5 U
2.5 UNA NA 0.24 U 10 U 1 U1,1-DICHLOROETHENE 0.5 U
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2.5 UNA NA NA NA NA1,1-DICHLOROPROPENE 0.5 U
10 UNA NA 0.66 U NA NA1,2,3-TRICHLOROBENZENE 2 U
2.5 UNA NA NA NA NA1,2,3-TRICHLOROPROPANE 0.5 U
10 UNA NA 0.44 U NA 1 U1,2,4-TRICHLOROBENZENE 2 U
10 UNA NA NA NA NA1,2,4-TRIMETHYLBENZENE 2 U
10 UNA NA 2 U NA NA1,2-DIBROMO-3-CHLOROPROPANE 2 U
10 UNA NA 0.15 U NA 1 U1,2-DIBROMOETHANE 2 U
2.5 UNA NA 0.18 U NA 1 U1,2-DICHLOROBENZENE 0.5 U
2.5 UNA NA 0.23 U 3 U 1 U1,2-DICHLOROETHANE 0.5 U
NANA NA NA 240 NA1,2-DICHLOROETHENE (TOTAL) NA

2.5 UNA NA 0.25 U 10 U 1 U1,2-DICHLOROPROPANE 0.5 U
10 UNA NA NA NA NA1,3,5-TRIMETHYLBENZENE 2 U
2.5 UNA NA 0.21 U NA 1 U1,3-DICHLOROBENZENE 0.5 U
2.5 UNA NA NA NA NA1,3-DICHLOROPROPANE 0.5 U
2.5 UNA NA 0.2 U NA 1 U1,4-DICHLOROBENZENE 0.5 U
2.5 UNA NA NA NA NA2,2-DICHLOROPROPANE 0.5 U
NANA NA NA 10 U NA2-BUTANONE 20 U

10 UNA NA NA NA NA2-CHLOROTOLUENE 2 U
100 UNA NA NA 10 U NA2-HEXANONE 20 U
10 UNA NA NA NA NA4-CHLOROTOLUENE 2 U
10 UNA NA NA NA NA4-ISOPROPYLTOLUENE 2 U
NANA NA NA 10 U 5 U4-METHYL-2-PENTANONE 20 U
NANA NA NA 10 U 29 UJACETONE 20 U

2.5 UNA NA 0.22 3 U 1 UBENZENE 0.5 U
2.5 UNA NA NA NA NABROMOBENZENE 0.5 U
NANA NA 0.26 U NA 1 UBROMOCHLOROMETHANE NA

2.5 UNA NA 0.17 U 10 U 1 UBROMODICHLOROMETHANE 0.5 U
2.5 UNA NA 0.56 U 10 U 1 UJBROMOFORM 0.5 U
2.5 UNA NA 0.44 U 10 U 1 UBROMOMETHANE 0.5 U
2.5 UNA NA 0.32 U 10 U 1 UCARBON DISULFIDE 0.5 U
2.5 UNA NA 0.26 U 3 U 1 UCARBON TETRACHLORIDE 0.5 U
2.5 UNA NA 0.19 U 10 U 1 UCHLOROBENZENE 0.5 U
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

2.5 UNA NA 0.46 U 10 U 1 UCHLOROETHANE 0.5 U
2.5 UNA NA 0.2 U 10 U 1 UCHLOROFORM 0.5 U
2.5 UNA NA 0.28 U 10 U 1 UCHLOROMETHANE 0.5 U

98NA NA 79 NA 400CIS-1,2-DICHLOROETHENE 470
2.5 UNA NA 0.17 U 3 U 1 UCIS-1,3-DICHLOROPROPENE 0.5 U
2.5 UNA NA 0.17 U 10 U 1 UJDIBROMOCHLOROMETHANE 0.5 U
2.5 UNA NA NA NA NADIBROMOMETHANE 0.5 U
2.5 UNA NA 0.26 U 10 U 1 UETHYLBENZENE 0.5 U
NANA NA 0.27 U NA NAFREON 113 NA

2.5 UNA NA 0.34 U NA NAFREON 12 0.5 UJ
10 UNA NA NA NA NAHEXACHLOROBUTADIENE 2 U
10 UNA NA 0.14 U NA NAISOPROPYLBENZENE 2 U
NANA NA 0.15 UJ NA NAMETHYL TERTIARY BUTYLETHER NA
5 UNA NA 0.7 UJ 10 U 1 UJMETHYLENE CHLORIDE 1 U

10 UNA NA NA NA NAN-BUTYLBENZENE 2 U
10 UNA NA NA NA NAN-PROPYLBENZENE 2 U
10 UNA NA NA NA NANAPHTHALENE 2 U
10 UNA NA NA NA NASEC-BUTYLBENZENE 2 U
2.5 UNA NA 0.19 U 10 U 1 USTYRENE 0.5 U
10 UNA NA NA NA NATERT-BUTYLBENZENE 2 U
2.5 UNA NA 0.22 U 190 390TETRACHLOROETHENE 180
2.5 UNA NA 0.2 U 10 U 1 UTOLUENE 0.5 U
4.7NA NA 4.9 NA 1TRANS-1,2-DICHLOROETHENE 2.8

2.5 UNA NA 0.18 U 3 U 1 UTRANS-1,3-DICHLOROPROPENE 0.5 U
630NA NA 360 21 45TRICHLOROETHENE 40

2.5 UNA NA 0.27 UJ NA NATRICHLOROFLUOROMETHANE 0.5 U
2.5 UNA NA 1.5 3 U 1 UVINYL CHLORIDE 0.5 U
2.5 UNA NA 0.44 U 10 U 1 UXYLENE (TOTAL) 0.5 U

Semivolatile Organic Compounds (µg/L)

NANA NA 0.36 U NA NA1,2,4-TRICHLOROBENZENE NA
NANA NA 0.32 U NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.39 U NA NA2,4,5-TRICHLOROPHENOL NA
NANA NA 0.21 U NA NA2,4,6-TRICHLOROPHENOL NA
NANA NA 0.3 U NA NA2,4-DICHLOROPHENOL NA
NANA NA 0.27 U NA NA2,4-DIMETHYLPHENOL NA
NANA NA 2.3 U NA NA2,4-DINITROPHENOL NA
NANA NA 0.28 U NA NA2,4-DINITROTOLUENE NA
NANA NA 0.35 U NA NA2,6-DINITROTOLUENE NA
NANA NA 0.29 U NA NA2-CHLORONAPHTHALENE NA
NANA NA 0.32 U NA NA2-CHLOROPHENOL NA
NANA NA 0.24 U NA NA2-METHYLNAPHTHALENE NA
NANA NA 0.33 U NA NA2-METHYLPHENOL NA
NANA NA 0.34 U NA NA2-NITROANILINE NA
NANA NA 0.38 U NA NA2-NITROPHENOL NA
NANA NA 0.27 U NA NA3,3'-DICHLOROBENZIDINE NA
NANA NA 3.3 U NA NA3-NITROANILINE NA
NANA NA 2.2 U NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA NA 0.28 U NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA NA 0.49 U NA NA4-CHLORO-3-METHYLPHENOL NA
NANA NA 0.38 U NA NA4-CHLOROANILINE NA
NANA NA 0.28 U NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA NA 0.48 U NA NA4-METHYLPHENOL NA
NANA NA 4.1 U NA NA4-NITROANILINE NA
NANA NA 2 U NA NA4-NITROPHENOL NA
NANA NA 0.29 U NA NAACENAPHTHENE NA
NANA NA 0.24 U NA NAACENAPHTHYLENE NA
NANA NA 0.62 U NA NAANTHRACENE NA
NANA NA 0.6 U NA NABENZO(A)ANTHRACENE NA
NANA NA 0.66 U NA NABENZO(A)PYRENE NA
NANA NA 0.59 U NA NABENZO(B)FLUORANTHENE NA
NANA NA 0.82 U NA NABENZO(G,H,I)PERYLENE NA
NANA NA 0.83 U NA NABENZO(K)FLUORANTHENE NA
NANA NA 5.9 U NA NABENZOIC ACID NA
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA 0.28 U NA NABIS(2-CHLOROETHOXY)METHANE NA
NANA NA 0.34 U NA NABIS(2-CHLOROETHYL)ETHER NA
NANA NA 1.9 U NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA 0.47 U NA NABUTYLBENZYLPHTHALATE NA
NANA NA 0.24 U NA NACARBAZOLE NA
NANA NA 0.79 U NA NACHRYSENE NA
NANA NA 0.37 U NA NADI-N-BUTYLPHTHALATE NA
NANA NA 0.63 U NA NADI-N-OCTYLPHTHALATE NA
NANA NA 0.76 U NA NADIBENZ(A,H)ANTHRACENE NA
NANA NA 0.33 U NA NADIBENZOFURAN NA
NANA NA 0.29 U NA NADIETHYLPHTHALATE NA
NANA NA 0.26 U NA NADIMETHYLPHTHALATE NA
NANA NA 0.66 U NA NAFLUORANTHENE NA
NANA NA 0.33 U NA NAFLUORENE NA
NANA NA 0.63 U NA NAHEXACHLOROBENZENE NA
NANA NA 0.3 U NA NAHEXACHLOROBUTADIENE NA
NANA NA 1.3 U NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA NA 0.29 U NA NAHEXACHLOROETHANE NA
NANA NA 0.69 U NA NAINDENO(1,2,3-CD)PYRENE NA
NANA NA 0.25 U NA NAISOPHORONE NA
NANA NA 0.5 U NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA 0.48 U NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA NA 0.37 U NA NANAPHTHALENE NA
NANA NA 0.57 U NA NANITROBENZENE NA
NANA NA 2.5 U NA NAPENTACHLOROPHENOL NA
NANA NA 0.49 U NA NAPHENANTHRENE NA
NANA NA 0.33 U NA NAPHENOL NA
NANA NA 0.74 U NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NA0.123 J NA 0.053 J NA 0.1 JDIESEL RANGE ORGANICS 0.095 J
NA0.09 J 0.07 J NA NA 0.1 UMOTOR OIL RANGE ORGANICS 0.04 J
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09/28/1999

Sample Location ID

Sample Date

A267W02 A267W02

01/25/2000

A267W02

07/31/2003

A267W02

04/12/1999

A267W03

06/03/1999

A267W03

01/24/2000

Sample ID 253A267WB012A 253A267WB013 253A267WB013A A267WB946 136A267WB011 253A267WB001

09/27/1999

A267W03

253A267WB006

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NA5 UJ 1 UJ NA 10 U 1 U1,3,5-TRINITROBENZENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U1,3-DINITROBENZENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U2,4,6-TRINITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U2,4-DINITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U2,6-DINITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U2-AMINO-4,6-DINITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA NA 1 U2-NITROTOLUENE 5 UJ
NANA NA NA 10 U NA2/4-NITROTOLUENE NA
NA5 UJ 1 UJ NA 10 U 1 U3-NITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 U4-AMINO-2,6-DINITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA NA 1 U4-NITROTOLUENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 UHMX 5 UJ
NA5 UJ 1 UJ NA 10 U 1 UNITROBENZENE 5 UJ
NA5 UJ 1 UJ NA 10 U 1 URDX 5 UJ
NA5 UJ 1 UJ NA 10 U 1 UJTETRYL 5 UJ

Anions (mg/L)

NA1,060 1,010 NA NA 145CHLORIDE 190
NANA NA NA NA 0.05 UJNITRATE (AS N) NA
NA0.2 U 0.1 UJ NA NA NANITRATE+NITRITE AS NITROGEN 0.2 U
NA0.23 0.07 NA NA 0.36 JORTHO-PHOSPHATE (AS P) 0.02 J
NA117 123 NA NA 124SULFATE 119

Total Dissolved Solids (mg/L)

NA3,010 2,460 NA 621 844TDS 956
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

50 UNA NA NA NA NAALUMINUM NA
0.111NA NA NA NA NAANTIMONY NA
1.99NA NA NA NA NAARSENIC NA
31.7NA NA NA NA NABARIUM NA
0.3 UNA NA NA NA NABERYLLIUM NA
2 UNA NA NA NA NACADMIUM NA

18,700NA NA NA NA NACALCIUM NA
3 UNA NA NA NA NACHROMIUM NA
2 UNA NA NA NA NACOBALT NA
8 UNA NA NA NA NACOPPER NA
276NA NA NA NA NAIRON NA

0.082NA NA NA NA NALEAD NA
13,000NA NA NA NA NAMAGNESIUM NA

540NA NA NA NA NAMANGANESE NA
0.1 UNA NA NA NA NAMERCURY NA
0.68NA NA NA NA NAMOLYBDENUM NA
2.19NA NA NA NA NANICKEL NA
977 JNA NA NA NA NAPOTASSIUM NA
0.4 UJNA NA NA NA NASELENIUM NA

9 UNA NA NA NA NASILVER NA
174,000NA NA NA NA NASODIUM NA
0.003 UNA NA NA NA NATHALLIUM NA

4 UNA NA NA NA NAVANADIUM NA
6.9 JNA NA NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

NA2.5 U NA NA NA 0.5 UJ1,1,1,2-TETRACHLOROETHANE NA
0.23 U2.5 U 0.5 UJ 2 U 1 U 0.5 UJ1,1,1-TRICHLOROETHANE NA
0.28 U2.5 U 0.5 U 2 U 1 U 0.5 UJ1,1,2,2-TETRACHLOROETHANE NA
0.2 U2.5 U 0.5 U 2 U 1 U 0.5 UJ1,1,2-TRICHLOROETHANE NA

0.19 U2.5 U 0.5 U 2 U 1 U 0.5 UJ1,1-DICHLOROETHANE NA
0.382.5 U 0.5 U 2 U 1 U 0.5 UJ1,1-DICHLOROETHENE NA
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA2.5 U NA NA NA 0.5 UJ1,1-DICHLOROPROPENE NA
0.66 U10 U NA NA NA 2 UJ1,2,3-TRICHLOROBENZENE NA

NA2.5 U NA NA NA 0.5 UJ1,2,3-TRICHLOROPROPANE NA
0.44 U10 U NA NA 1 U 2 UJ1,2,4-TRICHLOROBENZENE NA

NA10 U NA NA NA 2 UJ1,2,4-TRIMETHYLBENZENE NA
2 U10 U NA NA NA 2 UJ1,2-DIBROMO-3-CHLOROPROPANE NA

0.15 U10 U NA NA 1 U 2 UJ1,2-DIBROMOETHANE NA
0.18 U2.5 U NA NA 1 U 0.5 UJ1,2-DICHLOROBENZENE NA
0.23 U2.5 U 0.5 UJ 0.5 U 1 U 0.5 UJ1,2-DICHLOROETHANE NA

NANA NA 6 NA NA1,2-DICHLOROETHENE (TOTAL) NA
0.25 U2.5 U 0.5 U 2 U 1 U 0.5 UJ1,2-DICHLOROPROPANE NA

NA10 U NA NA NA 2 UJ1,3,5-TRIMETHYLBENZENE NA
0.21 U2.5 U NA NA 1 U 0.5 UJ1,3-DICHLOROBENZENE NA

NA2.5 U NA NA NA 0.5 UJ1,3-DICHLOROPROPANE NA
0.2 U2.5 U NA NA 1 U 0.5 UJ1,4-DICHLOROBENZENE NA
NA2.5 U NA NA NA 0.5 UJ2,2-DICHLOROPROPANE NA
NANA 10 U 2 U NA 20 UJ2-BUTANONE NA
NA10 U NA NA NA 2 UJ2-CHLOROTOLUENE NA
NA100 U 10 U 2 U NA 20 UJ2-HEXANONE NA
NA10 U NA NA NA 2 UJ4-CHLOROTOLUENE NA
NA10 U NA NA NA 2 UJ4-ISOPROPYLTOLUENE NA
NANA 10 U 2 U 5 U 20 UJ4-METHYL-2-PENTANONE NA
NANA 10 U 2 U 5 UJ 20 UJACETONE NA

0.21 U2.5 U 0.5 U 0.5 U 1 U 0.5 UJBENZENE NA
NA2.5 U NA NA NA 0.5 UJBROMOBENZENE NA

0.26 UNA NA NA 1 U NABROMOCHLOROMETHANE NA
0.17 U2.5 U 0.5 U 2 U 1 U 0.5 UJBROMODICHLOROMETHANE NA
0.56 U2.5 U 1 U 2 U 1 UJ 0.5 UJBROMOFORM NA
0.44 U2.5 U 1 U 2 U 1 U 0.5 UJBROMOMETHANE NA
0.32 U2.5 U 0.5 U 2 U 1 U 0.5 UJCARBON DISULFIDE NA
0.26 U2.5 U 0.5 UJ 0.5 U 1 U 0.5 UJCARBON TETRACHLORIDE NA
0.19 U2.5 U 0.5 U 2 U 1 U 0.5 UJCHLOROBENZENE NA
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.46 U2.5 U 1 U 2 U 1 U 0.5 UJCHLOROETHANE NA
0.2 U2.5 U 0.5 U 2 U 1 U 0.5 UJCHLOROFORM NA

0.28 U2.5 U 1 U 2 U 1 U 0.5 UJCHLOROMETHANE NA
380590 0.5 U NA 9 12 JCIS-1,2-DICHLOROETHENE NA

0.17 U2.5 U 0.5 U 0.5 U 1 U 0.5 UJCIS-1,3-DICHLOROPROPENE NA
0.17 U2.5 U 0.5 U 2 U 1 UJ 0.5 UJDIBROMOCHLOROMETHANE NA

NA2.5 U NA NA NA 0.5 UJDIBROMOMETHANE NA
0.26 U2.5 U 0.5 U 2 U 1 U 0.5 UJETHYLBENZENE NA
0.27 UNA NA NA NA NAFREON 113 NA
0.34 U2.5 U NA NA NA 0.5 UJFREON 12 NA

NA10 U NA NA NA 2 UJHEXACHLOROBUTADIENE NA
0.14 U10 U NA NA NA 2 UJISOPROPYLBENZENE NA
0.15 UJNA NA NA NA NAMETHYL TERTIARY BUTYLETHER NA
0.66 UJ5 U 10 U 2 U 2 UJ 1 UJMETHYLENE CHLORIDE NA

NA10 U NA NA NA 2 UJN-BUTYLBENZENE NA
NA10 U NA NA NA 2 UJN-PROPYLBENZENE NA
NA10 U NA NA NA 2 UJNAPHTHALENE NA
NA10 U NA NA NA 2 UJSEC-BUTYLBENZENE NA

0.19 U2.5 U 0.5 U 2 U 1 U 0.5 UJSTYRENE NA
NA10 U NA NA NA 2 UJTERT-BUTYLBENZENE NA
140480 0.4 J 13 18 39 JTETRACHLOROETHENE NA

0.2 U2.5 U 0.5 U 2 U 1 U 0.5 UJTOLUENE NA
2.42.5 U 0.5 U NA 1 U 0.5 UJTRANS-1,2-DICHLOROETHENE NA

0.18 U2.5 U 0.5 U 0.5 U 1 U 0.5 UJTRANS-1,3-DICHLOROPROPENE NA
2642 0.5 U 5 6 12 JTRICHLOROETHENE NA

0.27 UJ2.5 U NA NA NA 0.5 UJTRICHLOROFLUOROMETHANE NA
112.5 U 0.5 U 0.5 U 1 U 0.5 UJVINYL CHLORIDE NA

0.44 U2.5 U 0.5 U 2 U 1 U 0.5 UJXYLENE (TOTAL) NA

Semivolatile Organic Compounds (µg/L)

0.36 UNA NA NA NA NA1,2,4-TRICHLOROBENZENE NA
0.32 UNA NA NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

0.39 UNA NA NA NA NA2,4,5-TRICHLOROPHENOL NA
0.21 UNA NA NA NA NA2,4,6-TRICHLOROPHENOL NA
0.3 UNA NA NA NA NA2,4-DICHLOROPHENOL NA

0.27 UNA NA NA NA NA2,4-DIMETHYLPHENOL NA
2.3 UNA NA NA NA NA2,4-DINITROPHENOL NA

0.28 UNA NA NA NA NA2,4-DINITROTOLUENE NA
0.35 UNA NA NA NA NA2,6-DINITROTOLUENE NA
0.29 UNA NA NA NA NA2-CHLORONAPHTHALENE NA
0.32 UNA NA NA NA NA2-CHLOROPHENOL NA
0.24 UNA NA NA NA NA2-METHYLNAPHTHALENE NA
0.33 UNA NA NA NA NA2-METHYLPHENOL NA
0.34 UNA NA NA NA NA2-NITROANILINE NA
0.38 UNA NA NA NA NA2-NITROPHENOL NA
0.27 UNA NA NA NA NA3,3'-DICHLOROBENZIDINE NA
3.3 UNA NA NA NA NA3-NITROANILINE NA
2.2 UNA NA NA NA NA4,6-DINITRO-2-METHYLPHENOL NA

0.28 UNA NA NA NA NA4-BROMOPHENYL-PHENYLETHER NA
0.49 UNA NA NA NA NA4-CHLORO-3-METHYLPHENOL NA
0.38 UNA NA NA NA NA4-CHLOROANILINE NA
0.28 UNA NA NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
0.48 UNA NA NA NA NA4-METHYLPHENOL NA
4.1 UNA NA NA NA NA4-NITROANILINE NA
2 UNA NA NA NA NA4-NITROPHENOL NA

0.29 UNA NA NA NA NAACENAPHTHENE NA
0.24 UNA NA NA NA NAACENAPHTHYLENE NA
0.62 UNA NA NA NA NAANTHRACENE NA
0.6 UNA NA NA NA NABENZO(A)ANTHRACENE NA

0.66 UNA NA NA NA NABENZO(A)PYRENE NA
0.59 UNA NA NA NA NABENZO(B)FLUORANTHENE NA
0.82 UNA NA NA NA NABENZO(G,H,I)PERYLENE NA
0.83 UNA NA NA NA NABENZO(K)FLUORANTHENE NA
5.9 UNA NA NA NA NABENZOIC ACID NA
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

0.28 UNA NA NA NA NABIS(2-CHLOROETHOXY)METHANE NA
0.34 UNA NA NA NA NABIS(2-CHLOROETHYL)ETHER NA
1.9 UNA NA NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA

0.47 UNA NA NA NA NABUTYLBENZYLPHTHALATE NA
0.24 UNA NA NA NA NACARBAZOLE NA
0.79 UNA NA NA NA NACHRYSENE NA
0.37 UNA NA NA NA NADI-N-BUTYLPHTHALATE NA
0.63 UNA NA NA NA NADI-N-OCTYLPHTHALATE NA
0.76 UNA NA NA NA NADIBENZ(A,H)ANTHRACENE NA
0.33 UNA NA NA NA NADIBENZOFURAN NA
0.29 UNA NA NA NA NADIETHYLPHTHALATE NA
0.26 UNA NA NA NA NADIMETHYLPHTHALATE NA
0.66 UNA NA NA NA NAFLUORANTHENE NA
0.33 UNA NA NA NA NAFLUORENE NA
0.63 UNA NA NA NA NAHEXACHLOROBENZENE NA
0.3 UNA NA NA NA NAHEXACHLOROBUTADIENE NA
1.3 UNA NA NA NA NAHEXACHLOROCYCLOPENTADIENE NA

0.29 UNA NA NA NA NAHEXACHLOROETHANE NA
0.69 UNA NA NA NA NAINDENO(1,2,3-CD)PYRENE NA
0.25 UNA NA NA NA NAISOPHORONE NA
0.5 UNA NA NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA

0.48 UNA NA NA NA NAN-NITROSODIPHENYLAMINE (1) NA
0.37 UNA NA NA NA NANAPHTHALENE NA
0.57 UNA NA NA NA NANITROBENZENE NA
2.5 UNA NA NA NA NAPENTACHLOROPHENOL NA

0.49 UNA NA NA NA NAPHENANTHRENE NA
0.33 UNA NA NA NA NAPHENOL NA
0.74 UNA NA NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.079 D0.2 0.035 UJ NA 0.1 UJ NADIESEL RANGE ORGANICS 0.05 J
0.054 U0.08 J 0.066 UJ NA 0.1 U NAMOTOR OIL RANGE ORGANICS 0.06 J
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Gasoline Range (purgeables)

0.22 GNA 0.033 UJ NA NA NAGASOLINE RANGE ORGANICS NA

Explosives (µg/L)

NA1 UJ NA 10 U 1 U NA1,3,5-TRINITROBENZENE 5 UJ
NA1 UJ NA 10 U 1 U NA1,3-DINITROBENZENE 5 UJ
NA1 UJ NA 10 U 1 U NA2,4,6-TRINITROTOLUENE 5 UJ
NA1 UJ NA 10 U 1 U NA2,4-DINITROTOLUENE 5 UJ
NA1 UJ NA 10 U 1 U NA2,6-DINITROTOLUENE 5 UJ
NA1 UJ NA 10 U 1 U NA2-AMINO-4,6-DINITROTOLUENE 5 UJ
NA1 UJ NA NA 1 U NA2-NITROTOLUENE 5 UJ
NANA NA 10 U NA NA2/4-NITROTOLUENE NA
NA1 UJ NA 10 U 1 U NA3-NITROTOLUENE 5 UJ
NA1 UJ NA 10 U 1 U NA4-AMINO-2,6-DINITROTOLUENE 5 UJ
NA1 UJ NA NA 1 U NA4-NITROTOLUENE 5 UJ
NA1 UJ NA 10 U 1 U NAHMX 5 UJ
NA1 UJ NA 10 U 1 U NANITROBENZENE 5 UJ
NA1 UJ NA 10 U 1 U NARDX 5 UJ
NA1 UJ NA 10 U 1 UJ NATETRYL 5 UJ

Anions (mg/L)

NA60.7 390 NA 1,110 NACHLORIDE 820
NANA 1.1 NA 2.86 J NANITRATE (AS N) NA
NA1.4 NA NA NA NANITRATE+NITRITE AS NITROGEN 3.4
NA0.03 NA NA 0.26 J NAORTHO-PHOSPHATE (AS P) 0.06
NA90 180 NA 264 NASULFATE 240

Dissolved Gases (mg/L)

NANA 0.005 U NA NA NAETHANE NA
NANA 0.005 U NA NA NAETHENE NA
NANA 0.54 NA NA NAMETHANE NA

Sulfide (mg/L)

NANA 0.04 U NA NA NASULFIDE NA
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01/25/2000

Sample Location ID

Sample Date

A267W03 A267W03

06/24/2008

A267W03

04/12/1999

A267W04

06/03/1999

A267W04

09/27/1999

A267W04

07/31/2003

Sample ID 253A267WB014 A267WB947 A267WB016 136A267WB020 253A267WB002 253A267WB007

09/28/1999

A267W04

253A267WB007A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Dissolved Solids (mg/L)

NA778 NA 3,150 2,450 NATDS 2,340 J
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA 80.5 J NA NA NAALUMINUM NA
NANA 0.256 NA NA NAANTIMONY NA
NANA 1.74 NA NA NAARSENIC NA
NANA 97.9 NA NA NABARIUM NA
NANA 0.3 U NA NA NABERYLLIUM NA
NANA 2 U NA NA NACADMIUM NA
NANA 138,000 NA NA NACALCIUM NA
NANA 3 U NA NA NACHROMIUM NA
NANA 2 U NA NA NACOBALT NA
NANA 8 U NA NA NACOPPER NA
NANA 87.1 NA NA NAIRON NA
NANA 0.269 NA NA NALEAD NA
NANA 119,000 NA NA NAMAGNESIUM NA
NANA 221 NA NA NAMANGANESE NA
NANA 0.1 U NA NA NAMERCURY NA
NANA 1.33 NA NA NAMOLYBDENUM NA
NANA 3.87 NA NA NANICKEL NA
NANA 2,670 NA NA NAPOTASSIUM NA
NANA 1 UJ NA NA NASELENIUM NA
NANA 9 U NA NA NASILVER NA
NANA 216,000 NA NA NASODIUM NA
NANA 0.007 J NA NA NATHALLIUM NA
NANA 4.6 J NA NA NAVANADIUM NA
NANA 5.2 J NA NA NAZINC NA

Volatile Organic Compounds (µg/L)

NA0.5 U NA NA NA NA1,1,1,2-TETRACHLOROETHANE NA
NA0.5 U 0.12 U 0.5 UJ 2 U NA1,1,1-TRICHLOROETHANE 1 U
NA0.5 U 0.14 U 0.5 U 2 U NA1,1,2,2-TETRACHLOROETHANE 1 U
NA0.5 U 0.1 U 0.5 U 2 U NA1,1,2-TRICHLOROETHANE 1 U
NA0.5 U 0.091 U 0.5 U 2 U NA1,1-DICHLOROETHANE 1 U
NA0.5 U 0.12 U 0.5 U 2 U NA1,1-DICHLOROETHENE 1 U
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.5 U NA NA NA NA1,1-DICHLOROPROPENE NA
NA2 U 0.33 U NA NA NA1,2,3-TRICHLOROBENZENE NA
NA0.5 U NA NA NA NA1,2,3-TRICHLOROPROPANE NA
NA2 U 0.22 U NA NA NA1,2,4-TRICHLOROBENZENE 1 U
NA2 U NA NA NA NA1,2,4-TRIMETHYLBENZENE NA
NA2 U 1 U NA NA NA1,2-DIBROMO-3-CHLOROPROPANE NA
NA2 U 0.073 U NA NA NA1,2-DIBROMOETHANE 1 U
NA0.5 U 0.088 U NA NA NA1,2-DICHLOROBENZENE 1 U
NA0.5 U 0.12 U 0.5 UJ 0.5 U NA1,2-DICHLOROETHANE 1 U
NANA NA NA 1 J NA1,2-DICHLOROETHENE (TOTAL) NA
NA0.5 U 0.13 U 0.5 U 2 U NA1,2-DICHLOROPROPANE 1 U
NA2 U NA NA NA NA1,3,5-TRIMETHYLBENZENE NA
NA0.5 U 0.11 U NA NA NA1,3-DICHLOROBENZENE 1 U
NA0.5 U NA NA NA NA1,3-DICHLOROPROPANE NA
NA0.5 U 0.098 U NA NA NA1,4-DICHLOROBENZENE 1 U
NA0.5 U NA NA NA NA2,2-DICHLOROPROPANE NA
NANA NA 10 U 2 U NA2-BUTANONE 1 J
NA2 U NA NA NA NA2-CHLOROTOLUENE NA
NA20 U NA 10 U 2 U NA2-HEXANONE NA
NA2 U NA NA NA NA4-CHLOROTOLUENE NA
NA2 U NA NA NA NA4-ISOPROPYLTOLUENE NA
NANA NA 10 U 2 U NA4-METHYL-2-PENTANONE 5 U
NANA NA 1.6 UJ 2 U NAACETONE 7 UJ
NA0.5 U 0.11 U 0.5 U 0.5 U NABENZENE 1 U
NA0.5 U NA NA NA NABROMOBENZENE NA
NANA 0.13 U NA NA NABROMOCHLOROMETHANE 1 U
NA0.5 U 0.085 U 0.5 U 2 U NABROMODICHLOROMETHANE 1 U
NA0.5 U 0.28 U 1 U 2 U NABROMOFORM 1 U
NA0.5 U 0.22 U 1 U 2 U NABROMOMETHANE 1 U
NA0.5 U 0.16 U 0.5 U 2 U NACARBON DISULFIDE 1 U
NA0.5 U 0.13 U 0.5 UJ 0.5 U NACARBON TETRACHLORIDE 1 U
NA0.5 U 0.094 U 0.5 U 2 U NACHLOROBENZENE 1 U
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NA0.5 U 0.23 U 1 U 2 U NACHLOROETHANE 1 U
NA0.5 U 0.096 U 0.5 U 0.6 J NACHLOROFORM 0.8 J
NA0.5 U 0.14 U 1 U 2 U NACHLOROMETHANE 1 U
NA9.8 4.4 1.5 NA NACIS-1,2-DICHLOROETHENE 0.5 J
NA0.5 U 0.085 U 0.5 U 0.5 U NACIS-1,3-DICHLOROPROPENE 1 U
NA0.5 U 0.082 U 0.5 U 2 U NADIBROMOCHLOROMETHANE 1 U
NA0.5 U NA NA NA NADIBROMOMETHANE NA
NA0.5 U 0.13 U 0.5 U 2 U NAETHYLBENZENE 1 U
NANA 0.14 U NA NA NAFREON 113 NA
NA0.5 U 0.17 U NA NA NAFREON 12 NA
NA2 U NA NA NA NAHEXACHLOROBUTADIENE NA
NA2 U 0.068 U NA NA NAISOPROPYLBENZENE NA
NANA 0.074 UJ NA NA NAMETHYL TERTIARY BUTYLETHER NA
NA1 U 0.2 U 10 U 2 U NAMETHYLENE CHLORIDE 4 UJ
NA2 U NA NA NA NAN-BUTYLBENZENE NA
NA2 U NA NA NA NAN-PROPYLBENZENE NA
NA2 U NA NA NA NANAPHTHALENE NA
NA2 U NA NA NA NASEC-BUTYLBENZENE NA
NA0.5 U 0.095 U 0.5 U 2 U NASTYRENE 1 U
NA2 U NA NA NA NATERT-BUTYLBENZENE NA
NA24 14 6.2 2 J NATETRACHLOROETHENE 5
NA0.5 U 0.098 U 0.5 U 2 U NATOLUENE 1 U
NA0.5 U 0.31 0.5 U NA NATRANS-1,2-DICHLOROETHENE 1 U
NA0.5 U 0.087 U 0.5 U 0.5 U NATRANS-1,3-DICHLOROPROPENE 1 U
NA9 5.7 2.3 11 NATRICHLOROETHENE 22
NA0.5 U 0.14 UJ NA NA NATRICHLOROFLUOROMETHANE NA
NA0.5 U 0.22 U 0.5 U 0.5 U NAVINYL CHLORIDE 1 U
NA0.5 U 0.22 U 0.5 U 2 U NAXYLENE (TOTAL) 1 U

Semivolatile Organic Compounds (µg/L)

NANA 0.36 U NA NA NA1,2,4-TRICHLOROBENZENE NA
NANA 0.32 U NA NA NA2,2'-OXYBIS(1-CHLOROPROPANE) NA
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.39 U NA NA NA2,4,5-TRICHLOROPHENOL NA
NANA 0.21 U NA NA NA2,4,6-TRICHLOROPHENOL NA
NANA 0.3 U NA NA NA2,4-DICHLOROPHENOL NA
NANA 0.27 U NA NA NA2,4-DIMETHYLPHENOL NA
NANA 2.3 U NA NA NA2,4-DINITROPHENOL NA
NANA 0.28 U NA NA NA2,4-DINITROTOLUENE NA
NANA 0.35 U NA NA NA2,6-DINITROTOLUENE NA
NANA 0.29 U NA NA NA2-CHLORONAPHTHALENE NA
NANA 0.32 U NA NA NA2-CHLOROPHENOL NA
NANA 0.24 U NA NA NA2-METHYLNAPHTHALENE NA
NANA 0.33 U NA NA NA2-METHYLPHENOL NA
NANA 0.34 U NA NA NA2-NITROANILINE NA
NANA 0.38 U NA NA NA2-NITROPHENOL NA
NANA 0.27 U NA NA NA3,3'-DICHLOROBENZIDINE NA
NANA 3.3 U NA NA NA3-NITROANILINE NA
NANA 2.2 U NA NA NA4,6-DINITRO-2-METHYLPHENOL NA
NANA 0.28 U NA NA NA4-BROMOPHENYL-PHENYLETHER NA
NANA 0.49 U NA NA NA4-CHLORO-3-METHYLPHENOL NA
NANA 0.38 U NA NA NA4-CHLOROANILINE NA
NANA 0.28 U NA NA NA4-CHLOROPHENYL-PHENYLETHER NA
NANA 0.48 U NA NA NA4-METHYLPHENOL NA
NANA 4.1 U NA NA NA4-NITROANILINE NA
NANA 2 U NA NA NA4-NITROPHENOL NA
NANA 0.29 U NA NA NAACENAPHTHENE NA
NANA 0.24 U NA NA NAACENAPHTHYLENE NA
NANA 0.62 U NA NA NAANTHRACENE NA
NANA 0.6 U NA NA NABENZO(A)ANTHRACENE NA
NANA 0.66 U NA NA NABENZO(A)PYRENE NA
NANA 0.59 U NA NA NABENZO(B)FLUORANTHENE NA
NANA 0.82 U NA NA NABENZO(G,H,I)PERYLENE NA
NANA 0.83 U NA NA NABENZO(K)FLUORANTHENE NA
NANA 5.9 U NA NA NABENZOIC ACID NA
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA 0.28 U NA NA NABIS(2-CHLOROETHOXY)METHANE NA
NANA 0.34 U NA NA NABIS(2-CHLOROETHYL)ETHER NA
NANA 1.9 U NA NA NABIS(2-ETHYLHEXYL)PHTHALATE NA
NANA 0.47 U NA NA NABUTYLBENZYLPHTHALATE NA
NANA 0.24 U NA NA NACARBAZOLE NA
NANA 0.79 U NA NA NACHRYSENE NA
NANA 0.37 U NA NA NADI-N-BUTYLPHTHALATE NA
NANA 0.63 U NA NA NADI-N-OCTYLPHTHALATE NA
NANA 0.76 U NA NA NADIBENZ(A,H)ANTHRACENE NA
NANA 0.33 U NA NA NADIBENZOFURAN NA
NANA 0.29 U NA NA NADIETHYLPHTHALATE NA
NANA 0.26 U NA NA NADIMETHYLPHTHALATE NA
NANA 0.66 U NA NA NAFLUORANTHENE NA
NANA 0.33 U NA NA NAFLUORENE NA
NANA 0.63 U NA NA NAHEXACHLOROBENZENE NA
NANA 0.3 U NA NA NAHEXACHLOROBUTADIENE NA
NANA 1.3 U NA NA NAHEXACHLOROCYCLOPENTADIENE NA
NANA 0.29 U NA NA NAHEXACHLOROETHANE NA
NANA 0.69 U NA NA NAINDENO(1,2,3-CD)PYRENE NA
NANA 0.25 U NA NA NAISOPHORONE NA
NANA 0.5 U NA NA NAN-NITROSO-DI-N-PROPYLAMINE NA
NANA 0.48 U NA NA NAN-NITROSODIPHENYLAMINE (1) NA
NANA 0.37 U NA NA NANAPHTHALENE NA
NANA 0.57 U NA NA NANITROBENZENE NA
NANA 2.5 U NA NA NAPENTACHLOROPHENOL NA
NANA 0.49 U NA NA NAPHENANTHRENE NA
NANA 0.33 U NA NA NAPHENOL NA
NANA 0.74 U NA NA NAPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.19NA 0.054 J 0.034 UJ NA NADIESEL RANGE ORGANICS NA
0.13NA 0.1 M 0.06 UJ NA NAMOTOR OIL RANGE ORGANICS NA
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Gasoline Range (purgeables)

NANA NA 0.036 UJ NA NAGASOLINE RANGE ORGANICS NA

Explosives (µg/L)

1 UJNA NA NA NA 10 U1,3,5-TRINITROBENZENE NA
1 UJNA NA NA NA 10 U1,3-DINITROBENZENE NA
1 UJNA NA NA NA 10 U2,4,6-TRINITROTOLUENE NA
1 UJNA NA NA NA 10 U2,4-DINITROTOLUENE NA
1 UJNA NA NA NA 10 U2,6-DINITROTOLUENE NA
1 UJNA NA NA NA 10 U2-AMINO-4,6-DINITROTOLUENE NA
1 UJNA NA NA NA NA2-NITROTOLUENE NA
NANA NA NA NA 10 U2/4-NITROTOLUENE NA

1 UJNA NA NA NA 10 U3-NITROTOLUENE NA
1 UJNA NA NA NA 10 U4-AMINO-2,6-DINITROTOLUENE NA
1 UJNA NA NA NA NA4-NITROTOLUENE NA
1 UJNA NA NA NA 10 UHMX NA
1 UJNA NA NA NA 10 UNITROBENZENE NA
1 UJNA NA NA NA 10 URDX NA
1 UJNA NA NA NA 10 UTETRYL NA

Anions (mg/L)

63.2NA NA 260 NA NACHLORIDE NA
NANA NA 0.64 NA NANITRATE (AS N) NA
3.1NA NA NA NA NANITRATE+NITRITE AS NITROGEN NA
0.04NA NA NA NA NAORTHO-PHOSPHATE (AS P) NA
52.8NA NA 87 NA NASULFATE NA

Dissolved Gases (mg/L)

NANA NA 0.005 U NA NAETHANE NA
NANA NA 0.005 U NA NAETHENE NA
NANA NA 0.005 U NA NAMETHANE NA

Sulfide (mg/L)

NANA NA 0.04 U NA NASULFIDE NA
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01/24/2000

Sample Location ID

Sample Date

A267W04 A267W04

07/31/2003

A267W04

06/24/2008

A267W04

04/12/1999

A267W05

04/13/1999

A267W05

01/25/2000

Sample ID 253A267WB015 253A267WB015A A267WB948 A267WB017 136A267WB029 136A267WB029A

06/03/1999

A267W05

253A267WB003

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Dissolved Solids (mg/L)

502NA NA NA NA 1,430TDS NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA NA NA NA 50 UALUMINUM NA
NANA NA NA NA 0.126 UJANTIMONY NA
NANA NA NA NA 2.19ARSENIC NA
NANA NA NA NA 15.3BARIUM NA
NANA NA NA NA 0.3 UBERYLLIUM NA
NANA NA NA NA 2 UCADMIUM NA
NANA NA NA NA 46,600CALCIUM NA
NANA NA NA NA 3 UCHROMIUM NA
NANA NA NA NA 2 UCOBALT NA
NANA NA NA NA 8 UCOPPER NA
NANA NA NA NA 11.3 JIRON NA
NANA NA NA NA 0.018 JLEAD NA
NANA NA NA NA 32,200MAGNESIUM NA
NANA NA NA NA 0.7 JMANGANESE NA
NANA NA NA NA 0.1 UMERCURY NA
NANA NA NA NA 1.43MOLYBDENUM NA
NANA NA NA NA 0.94 JNICKEL NA
NANA NA NA NA 2,560POTASSIUM NA
NANA NA NA NA 1.6 UJSELENIUM NA
NANA NA NA NA 9 USILVER NA
NANA NA NA NA 300,000SODIUM NA
NANA NA NA NA 0.005 JTHALLIUM NA
NANA NA NA NA 4.4 JVANADIUM NA
NANA NA NA NA 2.4 JZINC NA

Volatile Organic Compounds (µg/L)

0.5 UJNA NA 0.5 U NA NA1,1,1,2-TETRACHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.12 U1,1,1-TRICHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.14 U1,1,2,2-TETRACHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.1 U1,1,2-TRICHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.091 U1,1-DICHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.12 U1,1-DICHLOROETHENE NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UJNA NA 0.5 U NA NA1,1-DICHLOROPROPENE NA
2 UJNA NA 2 U NA 0.33 U1,2,3-TRICHLOROBENZENE NA

0.5 UJNA NA 0.5 U NA NA1,2,3-TRICHLOROPROPANE NA
2 UJNA NA 2 U NA 0.22 U1,2,4-TRICHLOROBENZENE NA
2 UJNA NA 2 U NA NA1,2,4-TRIMETHYLBENZENE NA
2 UJNA NA 2 U NA 1 U1,2-DIBROMO-3-CHLOROPROPANE NA
2 UJNA NA 2 U NA 0.073 U1,2-DIBROMOETHANE NA

0.5 UJNA NA 0.5 U NA 0.088 U1,2-DICHLOROBENZENE NA
0.5 UJNA NA 0.5 U NA 0.12 U1,2-DICHLOROETHANE NA
0.5 UJNA NA 0.5 U NA 0.13 U1,2-DICHLOROPROPANE NA
2 UJNA NA 2 U NA NA1,3,5-TRIMETHYLBENZENE NA

0.5 UJNA NA 0.5 U NA 0.11 U1,3-DICHLOROBENZENE NA
0.5 UJNA NA 0.5 U NA NA1,3-DICHLOROPROPANE NA
0.5 UJNA NA 0.5 U NA 0.121,4-DICHLOROBENZENE NA
0.5 UJNA NA 0.5 U NA NA2,2-DICHLOROPROPANE NA
20 UJNA NA NA NA NA2-BUTANONE NA
2 UJNA NA 2 U NA NA2-CHLOROTOLUENE NA
20 UJNA NA 20 U NA 4 U2-HEXANONE NA
2 UJNA NA 2 U NA NA4-CHLOROTOLUENE NA
2 UJNA NA 2 U NA NA4-ISOPROPYLTOLUENE NA
20 UJNA NA NA NA NA4-METHYL-2-PENTANONE NA
20 UJNA NA NA NA NAACETONE NA
0.5 UJNA NA 0.5 U NA 0.11 UBENZENE NA
0.5 UJNA NA 0.5 U NA NABROMOBENZENE NA

NANA NA NA NA 0.13 UBROMOCHLOROMETHANE NA
0.5 UJNA NA 0.5 U NA 0.085 UBROMODICHLOROMETHANE NA
0.5 UJNA NA 0.5 U NA 0.28 UBROMOFORM NA
0.5 UJNA NA 0.5 U NA 0.22 UJBROMOMETHANE NA
0.5 UJNA NA 0.5 U NA 0.16 UCARBON DISULFIDE NA
0.5 UJNA NA 0.5 U NA 0.17CARBON TETRACHLORIDE NA
0.5 UJNA NA 0.5 U NA 0.094 UCHLOROBENZENE NA
0.5 UJNA NA 0.5 U NA 0.23 UCHLOROETHANE NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UJNA NA 0.5 U NA 0.27 UJCHLOROFORM NA
0.5 UJNA NA 0.5 U NA 0.14 UCHLOROMETHANE NA
0.5 UJNA NA 0.76 NA 0.15CIS-1,2-DICHLOROETHENE NA
0.5 UJNA NA 0.5 U NA 0.085 UCIS-1,3-DICHLOROPROPENE NA
0.5 UJNA NA 0.5 U NA 0.082 UDIBROMOCHLOROMETHANE NA
0.5 UJNA NA 0.5 U NA NADIBROMOMETHANE NA
0.5 UJNA NA 0.5 U NA 0.13 UETHYLBENZENE NA

NANA NA NA NA 0.14 UFREON 113 NA
0.5 UJNA NA 0.5 U NA 0.17 UFREON 12 NA
2 UJNA NA 2 U NA NAHEXACHLOROBUTADIENE NA
2 UJNA NA 2 U NA 0.068 UISOPROPYLBENZENE NA
NANA NA NA NA 0.074 UMETHYL TERTIARY BUTYLETHER NA

1 UJNA NA 1 U NA 0.2 UMETHYLENE CHLORIDE NA
2 UJNA NA 2 U NA NAN-BUTYLBENZENE NA
2 UJNA NA 2 U NA NAN-PROPYLBENZENE NA
2 UJNA NA 2 U NA NANAPHTHALENE NA
2 UJNA NA 2 U NA NASEC-BUTYLBENZENE NA

0.5 UJNA NA 0.5 U NA 0.095 USTYRENE NA
2 UJNA NA 2 U NA NATERT-BUTYLBENZENE NA
5.2 JNA NA 3.5 NA 3.2TETRACHLOROETHENE NA

0.5 UJNA NA 0.5 U NA 0.098 UTOLUENE NA
0.5 UJNA NA 0.5 U NA 0.14 UTRANS-1,2-DICHLOROETHENE NA
0.5 UJNA NA 0.5 U NA 0.087 UTRANS-1,3-DICHLOROPROPENE NA
24 JNA NA 17 NA 13 JTRICHLOROETHENE NA

0.5 UJNA NA 0.5 U NA 0.14 UTRICHLOROFLUOROMETHANE NA
0.5 UJNA NA 0.5 U NA 0.22 UVINYL CHLORIDE NA
0.5 UJNA NA 0.5 U NA 0.22 UXYLENE (TOTAL) NA

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.36 U1,2,4-TRICHLOROBENZENE NA
NANA NA NA NA 0.32 U2,2'-OXYBIS(1-CHLOROPROPANE) NA
NANA NA NA NA 0.39 U2,4,5-TRICHLOROPHENOL NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.21 U2,4,6-TRICHLOROPHENOL NA
NANA NA NA NA 0.3 U2,4-DICHLOROPHENOL NA
NANA NA NA NA 0.27 U2,4-DIMETHYLPHENOL NA
NANA NA NA NA 2.3 U2,4-DINITROPHENOL NA
NANA NA NA NA 0.28 U2,4-DINITROTOLUENE NA
NANA NA NA NA 0.35 U2,6-DINITROTOLUENE NA
NANA NA NA NA 0.29 U2-CHLORONAPHTHALENE NA
NANA NA NA NA 0.32 U2-CHLOROPHENOL NA
NANA NA NA NA 0.24 U2-METHYLNAPHTHALENE NA
NANA NA NA NA 0.33 U2-METHYLPHENOL NA
NANA NA NA NA 0.34 U2-NITROANILINE NA
NANA NA NA NA 0.38 U2-NITROPHENOL NA
NANA NA NA NA 0.27 U3,3'-DICHLOROBENZIDINE NA
NANA NA NA NA 3.3 U3-NITROANILINE NA
NANA NA NA NA 2.2 U4,6-DINITRO-2-METHYLPHENOL NA
NANA NA NA NA 0.28 U4-BROMOPHENYL-PHENYLETHER NA
NANA NA NA NA 0.49 U4-CHLORO-3-METHYLPHENOL NA
NANA NA NA NA 0.38 U4-CHLOROANILINE NA
NANA NA NA NA 0.28 U4-CHLOROPHENYL-PHENYLETHER NA
NANA NA NA NA 0.48 U4-METHYLPHENOL NA
NANA NA NA NA 4.1 U4-NITROANILINE NA
NANA NA NA NA 2 U4-NITROPHENOL NA
NANA NA NA NA 0.29 UACENAPHTHENE NA
NANA NA NA NA 0.24 UACENAPHTHYLENE NA
NANA NA NA NA 0.62 UANTHRACENE NA
NANA NA NA NA 0.6 UBENZO(A)ANTHRACENE NA
NANA NA NA NA 0.66 UBENZO(A)PYRENE NA
NANA NA NA NA 0.59 UBENZO(B)FLUORANTHENE NA
NANA NA NA NA 0.82 UBENZO(G,H,I)PERYLENE NA
NANA NA NA NA 0.83 UBENZO(K)FLUORANTHENE NA
NANA NA NA NA 5.9 UBENZOIC ACID NA
NANA NA NA NA 0.28 UBIS(2-CHLOROETHOXY)METHANE NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

NANA NA NA NA 0.34 UBIS(2-CHLOROETHYL)ETHER NA
NANA NA NA NA 1.9 UBIS(2-ETHYLHEXYL)PHTHALATE NA
NANA NA NA NA 0.47 UBUTYLBENZYLPHTHALATE NA
NANA NA NA NA 0.24 UCARBAZOLE NA
NANA NA NA NA 0.79 UCHRYSENE NA
NANA NA NA NA 0.37 UDI-N-BUTYLPHTHALATE NA
NANA NA NA NA 0.63 UDI-N-OCTYLPHTHALATE NA
NANA NA NA NA 0.76 UDIBENZ(A,H)ANTHRACENE NA
NANA NA NA NA 0.33 UDIBENZOFURAN NA
NANA NA NA NA 0.29 UDIETHYLPHTHALATE NA
NANA NA NA NA 0.26 UDIMETHYLPHTHALATE NA
NANA NA NA NA 0.66 UFLUORANTHENE NA
NANA NA NA NA 0.33 UFLUORENE NA
NANA NA NA NA 0.63 UHEXACHLOROBENZENE NA
NANA NA NA NA 0.3 UHEXACHLOROBUTADIENE NA
NANA NA NA NA 1.3 UHEXACHLOROCYCLOPENTADIENE NA
NANA NA NA NA 0.29 UHEXACHLOROETHANE NA
NANA NA NA NA 0.69 UINDENO(1,2,3-CD)PYRENE NA
NANA NA NA NA 0.25 UISOPHORONE NA
NANA NA NA NA 0.5 UN-NITROSO-DI-N-PROPYLAMINE NA
NANA NA NA NA 0.48 UN-NITROSODIPHENYLAMINE (1) NA
NANA NA NA NA 0.37 UNAPHTHALENE NA
NANA NA NA NA 0.57 UNITROBENZENE NA
NANA NA NA NA 2.5 UPENTACHLOROPHENOL NA
NANA NA NA NA 0.49 UPHENANTHRENE NA
NANA NA NA NA 0.33 UPHENOL NA
NANA NA NA NA 0.74 UPYRENE NA

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NA0.1 UJ 0.03 J NA 0.04 J 0.038 UDIESEL RANGE ORGANICS NA
NA0.1 UJ 0.05 J NA 0.06 J 0.07 MMOTOR OIL RANGE ORGANICS NA

Gasoline Range (purgeables)
NANA NA NA NA 0.024 GJGASOLINE RANGE ORGANICS NA
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06/04/1999

Sample Location ID

Sample Date

A267W05 A267W05

09/28/1999

A267W05

01/24/2000

A267W05

01/25/2000

A267W05

07/31/2003

A267W05

09/27/1999

Sample ID 253A267WB003A 253A267WB008 253A267WB008A 253A267WB016 253A267WB016A A267WB949

03/31/2004

A267W05

A267WB951

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Explosives (µg/L)

NA1 U 5 UJ NA 1 UJ 0.23 UJ1,3,5-TRINITROBENZENE NA
NA1 U 5 UJ NA 1 UJ 9.6 UJ1,3-DINITROBENZENE NA
NA1 U 5 UJ NA 1 UJ 0.15 UJ2,4,6-TRINITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.12 UJ2,4-DINITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.24 UJ2,6-DINITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.17 UJ2-AMINO-4,6-DINITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.41 UJ2-NITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.3 UJ3-NITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.13 UJ4-AMINO-2,6-DINITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.47 UJ4-NITROTOLUENE NA
NA1 U 5 UJ NA 1 UJ 0.31 UJHMX NA
NA1.3 5 UJ NA 1 UJ 0.17 UJNITROBENZENE NA
NANA NA NA NA 0.94 UJNITROGLYCERINE NA
NANA NA NA NA 2 UPERCHLORATE 0.24
NANA NA NA NA 0.87 UJPETN NA
NANA NA NA NA 1.9 UPICRIC ACID NA
NA1 U 5 UJ NA 1 UJ 0.19 UJRDX NA
NA1 UJ 5 UJ NA 1 UJ 0.26 UJTETRYL NA

Anions (mg/L)

NA415 493 NA 320 NACHLORIDE NA
NA1.77 J NA NA NA NANITRATE (AS N) NA
NANA 2.5 NA 3.7 NANITRATE+NITRITE AS NITROGEN NA
NA0.26 UJ 0.08 NA 0.07 NAORTHO-PHOSPHATE (AS P) NA
NA191 181 NA 242 NASULFATE NA

Total Dissolved Solids (mg/L)

NA1,270 1,500 J NA 1,160 NATDS NA
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03/31/2004

Sample Location ID

Sample Date

A267W05 A267W05

02/08/2007

USTA267-1

05/06/1997

USTA71M01

08/08/2003

USTA71M01

05/07/1997

USTA71M02

06/26/2008

Sample ID A267WB951Z A267WB018 A267GW001 0190A71W01 A071WB001 0190A71W03

08/08/2003

USTA71M02

A071WB002A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

NANA NA NA 54.8 J NAALUMINUM NA
NANA NA NA 0.268 NAANTIMONY NA
NANA NA NA 1.09 NAARSENIC NA
NANA NA NA 260 NABARIUM NA
NANA NA NA 0.3 U NABERYLLIUM NA
NANA NA NA 2 U NACADMIUM NA
NANA NA NA 108,000 NACALCIUM NA
NANA NA NA 3 U NACHROMIUM NA
NANA NA NA 2 U NACOBALT NA
NANA NA NA 8 U NACOPPER NA
NANA NA NA 42.4 NAIRON NA
NANA NA NA 0.085 NALEAD NA
NANA NA NA 99,500 NAMAGNESIUM NA
NANA NA NA 9.5 NAMANGANESE NA
NANA NA NA 0.1 U NAMERCURY NA
NANA NA NA 0.25 NAMOLYBDENUM NA
NANA NA NA 2.66 NANICKEL NA
NANA NA NA 1,270 J NAPOTASSIUM NA
NANA NA NA 5 NASELENIUM NA
NANA NA NA 9 U NASILVER NA
NANA NA NA 262,000 NASODIUM NA
NANA NA NA 0.003 J NATHALLIUM NA
NANA NA NA 4 U NAVANADIUM NA
NANA NA NA 3.7 J NAZINC NA

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA 0.12 U NA1,1,1-TRICHLOROETHANE 0.12 U
0.5 UJNA 0.5 U NA 0.14 U NA1,1,2,2-TETRACHLOROETHANE 0.14 U
0.5 UNA 0.5 U NA 0.1 U NA1,1,2-TRICHLOROETHANE 0.1 U
0.5 UNA 0.5 U NA 0.091 U NA1,1-DICHLOROETHANE 0.091 U
0.5 UNA 0.5 U NA 0.12 U NA1,1-DICHLOROETHENE 0.12 U
NANA NA NA 0.33 U NA1,2,3-TRICHLOROBENZENE 0.33 U
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03/31/2004

Sample Location ID

Sample Date

A267W05 A267W05

02/08/2007

USTA267-1

05/06/1997

USTA71M01

08/08/2003

USTA71M01

05/07/1997

USTA71M02

06/26/2008

Sample ID A267WB951Z A267WB018 A267GW001 0190A71W01 A071WB001 0190A71W03

08/08/2003

USTA71M02

A071WB002A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA 0.22 U NA1,2,4-TRICHLOROBENZENE 0.22 U
NANA NA NA 1 U NA1,2-DIBROMO-3-CHLOROPROPANE 1 U
NANA NA NA 0.073 U NA1,2-DIBROMOETHANE 0.073 U
NANA NA NA 0.088 U NA1,2-DICHLOROBENZENE 0.088 U

0.5 UNA 0.5 U NA 0.12 U NA1,2-DICHLOROETHANE 0.12 U
0.5 UNA 0.5 U NA 0.13 U NA1,2-DICHLOROPROPANE 0.13 U
NANA NA NA 0.11 UJ NA1,3-DICHLOROBENZENE 0.11 UJ
NANA NA NA 0.098 U NA1,4-DICHLOROBENZENE 0.098 U

10 UNA 10 U NA NA NA2-BUTANONE NA
10 UNA 10 U NA NA NA2-HEXANONE NA
10 UNA 10 U NA NA NA4-METHYL-2-PENTANONE NA

1.3 UJNA 1.1 J NA NA NAACETONE NA
0.5 UNA 0.5 U 0.5 U 0.11 U 0.5 UBENZENE 0.11 U
NANA NA NA 0.13 U NABROMOCHLOROMETHANE 0.13 U

0.5 UNA 0.5 U NA 0.085 U NABROMODICHLOROMETHANE 0.085 U
1 UNA 0.2 J NA 0.28 U NABROMOFORM 0.28 U
1 UNA 1 U NA 0.22 U NABROMOMETHANE 0.22 U

0.5 UNA 0.5 U NA 0.53 NACARBON DISULFIDE 0.16 U
0.5 UNA 0.5 U NA 0.13 U NACARBON TETRACHLORIDE 0.13 U
0.5 UNA 0.5 U NA 0.094 U NACHLOROBENZENE 0.094 U
1 UNA 1 U NA 0.23 U NACHLOROETHANE 0.23 U

0.5 UNA 0.5 U NA 0.096 U NACHLOROFORM 0.096 U
1 UNA 1 U NA 0.14 U NACHLOROMETHANE 0.14 U

0.5 UNA 0.5 U NA 0.12 U NACIS-1,2-DICHLOROETHENE 0.12 U
0.5 UNA 0.5 U NA 0.085 U NACIS-1,3-DICHLOROPROPENE 0.085 U
0.5 UNA 0.5 U NA 0.082 U NADIBROMOCHLOROMETHANE 0.082 U
0.5 UNA 0.5 U 0.5 U 0.13 UJ 0.5 UETHYLBENZENE 0.13 UJ
NANA NA NA 0.14 U NAFREON 113 0.14 U
NANA NA NA 0.17 U NAFREON 12 0.17 U
NANA NA NA 0.068 UJ NAISOPROPYLBENZENE 0.068 UJ
NANA NA 4.9 UJ 0.074 U 0.5 UMETHYL TERTIARY BUTYLETHER 0.074 U

10 UNA 10 U NA 0.2 U NAMETHYLENE CHLORIDE 0.2 U
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03/31/2004

Sample Location ID

Sample Date

A267W05 A267W05

02/08/2007

USTA267-1

05/06/1997

USTA71M01

08/08/2003

USTA71M01

05/07/1997

USTA71M02

06/26/2008

Sample ID A267WB951Z A267WB018 A267GW001 0190A71W01 A071WB001 0190A71W03

08/08/2003

USTA71M02

A071WB002A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 UNA 0.5 U NA 0.095 UJ NASTYRENE 0.095 UJ
3NA 0.3 J NA 0.11 U NATETRACHLOROETHENE 0.11 U

0.5 UNA 0.5 U 0.5 U 0.098 UJ 0.5 UTOLUENE 0.098 UJ
0.5 UNA 0.5 U NA 0.14 U NATRANS-1,2-DICHLOROETHENE 0.14 U
0.5 UNA 0.5 U NA 0.087 U NATRANS-1,3-DICHLOROPROPENE 0.087 U
5.6NA 0.5 U NA 0.12 U NATRICHLOROETHENE 0.12 U
NANA NA NA 0.14 UJ NATRICHLOROFLUOROMETHANE 0.14 UJ

0.5 UNA 0.5 U NA 0.22 U NAVINYL CHLORIDE 0.22 U
0.5 UNA 0.5 U 1 U 0.22 UJ 1 UXYLENE (TOTAL) 0.22 UJ

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables) - Silica Gel

NANA 0.05 U NA NA NADIESEL RANGE ORGANICS NA
NANA 0.3 U NA NA NAMOTOR OIL RANGE ORGANICS NA

Diesel/Motor Oil Range (extractables)
0.014 UJNA NA 0.1 U 0.036 U 0.1 UDIESEL RANGE ORGANICS NA

0.3 UNA NA 0.1 U 0.054 U 0.1 UMOTOR OIL RANGE ORGANICS NA
Gasoline Range (purgeables)

0.017 UJNA 0.015 J NA 0.021 U NAGASOLINE RANGE ORGANICS 0.021 U

Explosives (µg/L)

NA1 UX NA NA NA NAPERCHLORATE NA

Anions (mg/L)

100NA NA NA NA NACHLORIDE NA
1.7NA NA NA NA NANITRATE (AS N) NA
140NA NA NA NA NASULFATE NA

Dissolved Gases (mg/L)

0.005 UNA NA NA NA NAETHANE NA
0.005 UNA NA NA NA NAETHENE NA

 Page 42 of 46 



03/31/2004

Sample Location ID

Sample Date

A267W05 A267W05

02/08/2007

USTA267-1

05/06/1997

USTA71M01

08/08/2003

USTA71M01

05/07/1997

USTA71M02

06/26/2008

Sample ID A267WB951Z A267WB018 A267GW001 0190A71W01 A071WB001 0190A71W03

08/08/2003

USTA71M02

A071WB002A

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Dissolved Gases (mg/L)

0.005 UNA NA NA NA NAMETHANE NA

Sulfide (mg/L)

0.08NA NA NA NA NASULFIDE NA

Total Dissolved Solids (mg/L)

NANA NA 939 NA 1,030TDS NA
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08/18/2003

Sample Location ID

Sample Date

USTA71M02 USTA71M02

04/01/2004

USTA71M02

05/07/1997

USTA71M03

08/08/2003

USTA71M03

08/20/2003

USTA71M03

04/01/2004

Sample ID A071WB002BP A071WB004 A071WB004Z 0190A71W02 A071WB003A A071WB003B

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Filtered

NANA NA NA NA 76.8ALUMINUM
NANA NA NA NA 0.245ANTIMONY
NANA NA NA NA 1.21ARSENIC
NANA NA NA NA 109BARIUM
NANA NA NA NA 0.3 UBERYLLIUM
NANA NA NA NA 2 UCADMIUM
NANA NA NA NA 69,400CALCIUM
NANA NA NA NA 3 UJCHROMIUM
NANA NA NA NA 2 UCOBALT
NANA NA NA NA 8 UJCOPPER
NANA NA NA NA 51.8IRON
NANA NA NA NA 0.484LEAD
NANA NA NA NA 69,100MAGNESIUM
NANA NA NA NA 1,450MANGANESE
NANA NA NA NA 0.1 UMERCURY
NANA NA NA NA 1.45MOLYBDENUM
NANA NA NA NA 19 JNICKEL
NANA NA NA NA 3,170POTASSIUM
NANA NA NA NA 5 USELENIUM
NANA NA NA NA 9 USILVER
NANA NA NA NA 541,000SODIUM
NANA NA NA NA 0.016 JTHALLIUM
NANA NA NA NA 4 UVANADIUM
NANA NA NA NA 41.4ZINC

Volatile Organic Compounds (µg/L)

NANA NA NA 0.12 U NA1,1,1-TRICHLOROETHANE
NANA NA NA 0.14 U NA1,1,2,2-TETRACHLOROETHANE
NANA NA NA 0.1 U NA1,1,2-TRICHLOROETHANE
NANA NA NA 0.091 U NA1,1-DICHLOROETHANE
NANA NA NA 0.12 U NA1,1-DICHLOROETHENE
NANA NA NA 0.33 U NA1,2,3-TRICHLOROBENZENE
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08/18/2003

Sample Location ID

Sample Date

USTA71M02 USTA71M02

04/01/2004

USTA71M02

05/07/1997

USTA71M03

08/08/2003

USTA71M03

08/20/2003

USTA71M03

04/01/2004

Sample ID A071WB002BP A071WB004 A071WB004Z 0190A71W02 A071WB003A A071WB003B

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA 0.22 U NA1,2,4-TRICHLOROBENZENE
NANA NA NA 1 U NA1,2-DIBROMO-3-CHLOROPROPANE
NANA NA NA 0.073 U NA1,2-DIBROMOETHANE
NANA NA NA 0.088 U NA1,2-DICHLOROBENZENE
NANA NA NA 0.12 U NA1,2-DICHLOROETHANE
NANA NA NA 0.13 U NA1,2-DICHLOROPROPANE
NANA NA NA 0.11 UJ NA1,3-DICHLOROBENZENE
NANA NA NA 0.098 U NA1,4-DICHLOROBENZENE
NANA NA 0.5 U 0.11 U NABENZENE
NANA NA NA 0.13 U NABROMOCHLOROMETHANE
NANA NA NA 0.085 U NABROMODICHLOROMETHANE
NANA NA NA 0.28 U NABROMOFORM
NANA NA NA 0.22 U NABROMOMETHANE
NANA NA NA 0.16 U NACARBON DISULFIDE
NANA NA NA 0.13 U NACARBON TETRACHLORIDE
NANA NA NA 0.094 U NACHLOROBENZENE
NANA NA NA 0.23 U NACHLOROETHANE
NANA NA NA 0.096 U NACHLOROFORM
NANA NA NA 0.14 U NACHLOROMETHANE
NANA NA NA 0.12 U NACIS-1,2-DICHLOROETHENE
NANA NA NA 0.085 U NACIS-1,3-DICHLOROPROPENE
NANA NA NA 0.082 U NADIBROMOCHLOROMETHANE
NANA NA 0.5 U 0.13 UJ NAETHYLBENZENE
NANA NA NA 0.14 U NAFREON 113
NANA NA NA 0.17 U NAFREON 12
NANA NA NA 0.068 UJ NAISOPROPYLBENZENE
NANA NA 0.5 U 0.074 U NAMETHYL TERTIARY BUTYLETHER
NANA NA NA 0.2 U NAMETHYLENE CHLORIDE
NANA NA NA 0.095 UJ NASTYRENE
NANA NA NA 0.11 U NATETRACHLOROETHENE
NANA NA 0.5 U 0.098 UJ NATOLUENE
NANA NA NA 0.14 U NATRANS-1,2-DICHLOROETHENE
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08/18/2003

Sample Location ID

Sample Date

USTA71M02 USTA71M02

04/01/2004

USTA71M02

05/07/1997

USTA71M03

08/08/2003

USTA71M03

08/20/2003

USTA71M03

04/01/2004

Sample ID A071WB002BP A071WB004 A071WB004Z 0190A71W02 A071WB003A A071WB003B

TABLE G-12: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

NANA NA NA 0.087 U NATRANS-1,3-DICHLOROPROPENE
NANA NA NA 0.12 U NATRICHLOROETHENE
NANA NA NA 0.14 UJ NATRICHLOROFLUOROMETHANE
NANA NA NA 0.22 U NAVINYL CHLORIDE
NANA NA 1 U 0.22 UJ NAXYLENE (TOTAL)

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

NANA NA 0.1 U NA NADIESEL RANGE ORGANICS
NANA NA 0.1 U NA NAMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
NANA NA NA 0.021 U NAGASOLINE RANGE ORGANICS

Explosives (µg/L)

0.2 U20 UI 2 UX NA NA NAPERCHLORATE

Total Dissolved Solids (mg/L)

NANA NA 604 NA NATDS

Chromatographic pattern resembles diesel
Chromatographic pattern resembles gasoline
High melting explosive
Identification
Estimated value
Chromatographic pattern resembles motor oil

mg/L
NA
RDX
TDS
U
Y

Milligram per liter
Not applicable
Cyclotrimethylene trinitramine
Total dissolved solids
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

µg/L Microgram per liter

M

D
G
HMX
ID
J

Notes:
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05/26/1998

Sample Location ID

Sample Date

IR04GB328 IR04GB338

10/08/1998

IR04GB339

10/08/1998

Sample ID 136IR04GP093 136IR04GP162 136IR04GP167

TABLE G-13: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 6
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.1 Y0.35 Y 0.26 YDIESEL RANGE ORGANICS
0.1 U0.2 Y 0.1 YMOTOR OIL RANGE ORGANICS

Identification
Milligram per liter
Not detected
Chromatographic pattern resembles hydrocarbon fuel pattern and was quantitated using the standard it resembled most

ID
mg/L
U
Y

Notes:
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12/01/1997

Sample Location ID

Sample Date

USTA226M02 USTA914M04

03/30/2004

USTA914M04

03/30/2004

USTA914M04

08/01/2003

Sample ID 019A226W01 USTA914WB001 A914WB002 A914WB002Z

TABLE G-14: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 7
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Metals (µg/L)
Unfiltered

74.1 JNA NA NAALUMINUM
1.25 JNA NA NAANTIMONY

5.2NA NA NAARSENIC
270NA NA NABARIUM

0.3 UNA NA NABERYLLIUM
2 UNA NA NACADMIUM

192,000NA NA NACALCIUM
3 UNA NA NACHROMIUM
2 UNA NA NACOBALT
8 UNA NA NACOPPER
96.7NA NA NAIRON

0.371NA NA NALEAD
269,000NA NA NAMAGNESIUM

35.8NA NA NAMANGANESE
0.1 UNA NA NAMERCURY
0.37NA NA NAMOLYBDENUM

4.34 JNA NA NANICKEL
42,200NA NA NAPOTASSIUM
1.8 UJNA NA NASELENIUM

9 UNA NA NASILVER
1,160,000NA NA NASODIUM

0.042NA NA NATHALLIUM
4 UNA NA NAVANADIUM

22.3 UJNA NA NAZINC

Volatile Organic Compounds (µg/L)

0.12 UNA NA NA1,1,1-TRICHLOROETHANE
0.14 UNA NA NA1,1,2,2-TETRACHLOROETHANE
0.1 UNA NA NA1,1,2-TRICHLOROETHANE

0.091 UNA NA NA1,1-DICHLOROETHANE
0.12 UNA NA NA1,1-DICHLOROETHENE
0.33 UNA NA NA1,2,3-TRICHLOROBENZENE
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12/01/1997

Sample Location ID

Sample Date

USTA226M02 USTA914M04

03/30/2004

USTA914M04

03/30/2004

USTA914M04

08/01/2003

Sample ID 019A226W01 USTA914WB001 A914WB002 A914WB002Z

TABLE G-14: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.22 UNA NA NA1,2,4-TRICHLOROBENZENE
1 UNA NA NA1,2-DIBROMO-3-CHLOROPROPANE

0.073 UNA NA NA1,2-DIBROMOETHANE
0.088 UNA NA NA1,2-DICHLOROBENZENE
0.12 UNA NA NA1,2-DICHLOROETHANE
0.13 UNA NA NA1,2-DICHLOROPROPANE
0.11 UNA NA NA1,3-DICHLOROBENZENE
0.098 UNA NA NA1,4-DICHLOROBENZENE

4 UNA NA NA2-HEXANONE
0.11 U0.5 U NA NABENZENE
0.13 UNA NA NABROMOCHLOROMETHANE
0.085 UNA NA NABROMODICHLOROMETHANE
0.28 UNA NA NABROMOFORM
0.22 UJNA NA NABROMOMETHANE
0.16 UNA NA NACARBON DISULFIDE
0.13 UNA NA NACARBON TETRACHLORIDE
0.094 UNA NA NACHLOROBENZENE
0.23 UNA NA NACHLOROETHANE
0.096 UNA NA NACHLOROFORM
0.14 UNA NA NACHLOROMETHANE
0.12 UNA NA NACIS-1,2-DICHLOROETHENE
0.085 UNA NA NACIS-1,3-DICHLOROPROPENE
0.082 UNA NA NADIBROMOCHLOROMETHANE
0.13 U0.5 U NA NAETHYLBENZENE
0.14 UNA NA NAFREON 113
0.17 UNA NA NAFREON 12
0.068 UNA NA NAISOPROPYLBENZENE
0.074 UNA NA NAMETHYL TERTIARY BUTYLETHER
0.2 UNA NA NAMETHYLENE CHLORIDE

0.095 UNA NA NASTYRENE
0.11 UNA NA NATETRACHLOROETHENE
0.098 U0.5 U NA NATOLUENE
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12/01/1997

Sample Location ID

Sample Date

USTA226M02 USTA914M04

03/30/2004

USTA914M04

03/30/2004

USTA914M04

08/01/2003

Sample ID 019A226W01 USTA914WB001 A914WB002 A914WB002Z

TABLE G-14: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.14 UNA NA NATRANS-1,2-DICHLOROETHENE
0.087 UNA NA NATRANS-1,3-DICHLOROPROPENE
0.12 UNA NA NATRICHLOROETHENE
0.14 UNA NA NATRICHLOROFLUOROMETHANE
0.22 UNA NA NAVINYL CHLORIDE
0.22 U1 U NA NAXYLENE (TOTAL)

Semivolatile Organic Compounds (µg/L)

0.36 UNA NA NA1,2,4-TRICHLOROBENZENE
0.32 UNA NA NA2,2'-OXYBIS(1-CHLOROPROPANE)
0.39 UNA NA NA2,4,5-TRICHLOROPHENOL
0.21 UNA NA NA2,4,6-TRICHLOROPHENOL
0.3 UNA NA NA2,4-DICHLOROPHENOL

0.27 UNA NA NA2,4-DIMETHYLPHENOL
2.3 UNA NA NA2,4-DINITROPHENOL

0.28 UNA NA NA2,4-DINITROTOLUENE
0.35 UNA NA NA2,6-DINITROTOLUENE
0.29 UNA NA NA2-CHLORONAPHTHALENE
0.32 UNA NA NA2-CHLOROPHENOL
0.24 UNA NA NA2-METHYLNAPHTHALENE
0.33 UNA NA NA2-METHYLPHENOL
0.34 UNA NA NA2-NITROANILINE
0.38 UNA NA NA2-NITROPHENOL
0.27 UNA NA NA3,3'-DICHLOROBENZIDINE
3.3 UNA NA NA3-NITROANILINE
2.2 UNA NA NA4,6-DINITRO-2-METHYLPHENOL

0.28 UNA NA NA4-BROMOPHENYL-PHENYLETHER
0.49 UNA NA NA4-CHLORO-3-METHYLPHENOL
0.38 UNA NA NA4-CHLOROANILINE
0.28 UNA NA NA4-CHLOROPHENYL-PHENYLETHER
0.48 UNA NA NA4-METHYLPHENOL
4.1 UNA NA NA4-NITROANILINE
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12/01/1997

Sample Location ID

Sample Date

USTA226M02 USTA914M04

03/30/2004

USTA914M04

03/30/2004

USTA914M04

08/01/2003

Sample ID 019A226W01 USTA914WB001 A914WB002 A914WB002Z

TABLE G-14: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

2 UNA NA NA4-NITROPHENOL
0.29 UNA NA NAACENAPHTHENE
0.24 UNA NA NAACENAPHTHYLENE
0.62 UNA NA NAANTHRACENE
0.6 UNA NA NABENZO(A)ANTHRACENE

0.66 UNA NA NABENZO(A)PYRENE
0.59 UNA NA NABENZO(B)FLUORANTHENE
0.82 UNA NA NABENZO(G,H,I)PERYLENE
0.83 UNA NA NABENZO(K)FLUORANTHENE
5.9 UNA NA NABENZOIC ACID

0.28 UNA NA NABIS(2-CHLOROETHOXY)METHANE
0.34 UNA NA NABIS(2-CHLOROETHYL)ETHER
1.9 UNA NA NABIS(2-ETHYLHEXYL)PHTHALATE

0.47 UNA NA NABUTYLBENZYLPHTHALATE
0.24 UNA NA NACARBAZOLE
0.79 UNA NA NACHRYSENE
0.37 UNA NA NADI-N-BUTYLPHTHALATE
0.63 UNA NA NADI-N-OCTYLPHTHALATE
0.76 UNA NA NADIBENZ(A,H)ANTHRACENE
0.33 UNA NA NADIBENZOFURAN
0.29 UNA NA NADIETHYLPHTHALATE
0.26 UNA NA NADIMETHYLPHTHALATE
0.66 UNA NA NAFLUORANTHENE
0.33 UNA NA NAFLUORENE
0.63 UNA NA NAHEXACHLOROBENZENE
0.3 UNA NA NAHEXACHLOROBUTADIENE
1.3 UNA NA NAHEXACHLOROCYCLOPENTADIENE

0.29 UNA NA NAHEXACHLOROETHANE
0.69 UNA NA NAINDENO(1,2,3-CD)PYRENE
0.25 UNA NA NAISOPHORONE
0.5 UNA NA NAN-NITROSO-DI-N-PROPYLAMINE

0.48 UNA NA NAN-NITROSODIPHENYLAMINE (1)
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12/01/1997

Sample Location ID

Sample Date

USTA226M02 USTA914M04

03/30/2004

USTA914M04

03/30/2004

USTA914M04

08/01/2003

Sample ID 019A226W01 USTA914WB001 A914WB002 A914WB002Z

TABLE G-14: COMPLETE ANALYTICAL RESULTS FOR AQUEOUS SAMPLES, SUBAREA 7 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Semivolatile Organic Compounds (µg/L)

0.37 UNA NA NANAPHTHALENE
0.57 UNA NA NANITROBENZENE
2.5 UNA NA NAPENTACHLOROPHENOL

0.49 UNA NA NAPHENANTHRENE
0.33 UNA NA NAPHENOL
0.74 UNA NA NAPYRENE

Total Petroleum Hydrocarbons (mg/L)
Diesel/Motor Oil Range (extractables)

0.036 U0.1 U NA NADIESEL RANGE ORGANICS
0.054 UNA NA NAMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
0.022 GJNA NA NAGASOLINE RANGE ORGANICS

Explosives (µg/L)

4 UINA 0.25 2 UXPERCHLORATE

Chromatographic pattern resembles gasoline
Identification
Estimated value
Milligram per liter
Not applicable
Not detected

µg/L Microgram per liter
U

G
ID
J
mg/L
NA

Notes:
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07/29/2004

Sample Location ID

Sample Date

A216SG001 A216SG002

07/29/2004

Sample ID A216SP001 A216SP002

TABLE G-15: COMPLETE ANALYTICAL RESULTS FOR SOIL GAS SAMPLES, SUBAREA 3
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/m³)

0.73 U0.75 U1,1,2,2-TETRACHLOROETHANE
0.73 U0.75 U1,1,2-TRICHLOROETHANE
0.73 U0.75 U1,1-DICHLOROETHANE
0.73 U0.75 U1,1-DICHLOROETHENE
1.5 U1.5 U1,2,4-TRICHLOROBENZENE

864.11,2,4-TRIMETHYLBENZENE
0.73 U0.75 U1,2-DIBROMOETHANE
0.73 U0.75 U1,2-DICHLOROBENZENE
0.73 U0.75 U1,2-DICHLOROETHANE
0.73 U0.75 U1,2-DICHLOROPROPANE

231.21,3,5-TRIMETHYLBENZENE
143.31,3-BUTADIENE
2.20.75 U1,3-DICHLOROBENZENE

0.73 U0.75 U1,4-DICHLOROBENZENE
7.60.75 U1,4-DIOXANE
26142-BUTANONE
94.12-HEXANONE
301.84-ETHYLTOLUENE
3.51.74-METHYL-2-PENTANONE
280170ACETONE
1915BENZENE

0.73 U0.75 UBROMODICHLOROMETHANE
1.5 U1.5 UBROMOFORM

0.73 U0.75 UBROMOMETHANE
286.9CARBON DISULFIDE

0.73 U0.75 UCARBON TETRACHLORIDE
0.73 U0.75 UCHLOROBENZENE
0.73 U0.75 UCHLOROETHANE

7.10.75 UCHLOROFORM
0.860.75 UCHLOROMETHANE
506.2CIS-1,2-DICHLOROETHENE

0.73 U0.75 UCIS-1,3-DICHLOROPROPENE
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07/29/2004

Sample Location ID

Sample Date

A216SG001 A216SG002

07/29/2004

Sample ID A216SP001 A216SP002

TABLE G-15: COMPLETE ANALYTICAL RESULTS FOR SOIL GAS SAMPLES, SUBAREA 3 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/m³)

1516CYCLOHEXANE
0.73 U0.75 UDIBROMOCHLOROMETHANE

5764ETHANOL
8126ETHYLBENZENE

0.73 U2.1FREON 113
0.73 U0.75 UFREON 114

1.40.75 UFREON 12
2014HEPTANE

0.73 U0.75 UHEXACHLOROBUTADIENE
3.42.1ISOPROPYL ALCOHOL

0.73 U0.75 UMETHYL TERTIARY BUTYLETHER
4.90.75 UMETHYLENE CHLORIDE
8.71.8STYRENE
5.40.75 UTETRACHLOROETHENE
1.11.1TETRAHYDROFURAN
330200TOLUENE
9.30.75 UTRANS-1,2-DICHLOROETHENE

0.73 U0.75 UTRANS-1,3-DICHLOROPROPENE
8.20.75 UTRICHLOROETHENE
2.61TRICHLOROFLUOROMETHANE
121.5 UVINYL ACETATE
1.80.75 UVINYL CHLORIDE
450130XYLENE (TOTAL)

Identification
Not detected
Microgram per cubic meter

ID
U
µg/m³

Notes:
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07/30/2004

Sample Location ID

Sample Date

A267SG001 A267SG002

07/29/2004

Sample ID A267SP001 A267SP002

TABLE G-16: COMPLETE ANALYTICAL RESULTS FOR SOIL GAS SAMPLES, SUBAREA 5
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/m³)

15 U14 U1,1,2,2-TETRACHLOROETHANE
15 U14 U1,1,2-TRICHLOROETHANE
15 U14 U1,1-DICHLOROETHANE
15 U14 U1,1-DICHLOROETHENE
30 U28 U1,2,4-TRICHLOROBENZENE
16014 U1,2,4-TRIMETHYLBENZENE
15 U14 U1,2-DIBROMOETHANE
15 U14 U1,2-DICHLOROBENZENE
15 U14 U1,2-DICHLOROETHANE
15 U14 U1,2-DICHLOROPROPANE
4414 U1,3,5-TRIMETHYLBENZENE

15 U14 U1,3-BUTADIENE
15 U14 U1,3-DICHLOROBENZENE
15 U14 U1,4-DICHLOROBENZENE
15 U14 U1,4-DIOXANE
3414 U2-BUTANONE

15 U14 U2-HEXANONE
5814 U4-ETHYLTOLUENE

15 U14 U4-METHYL-2-PENTANONE
350180ACETONE
3114 UBENZENE

15 U14 UBROMODICHLOROMETHANE
30 U28 UBROMOFORM
15 U14 UBROMOMETHANE
15 U14 UCARBON DISULFIDE
15 U14 UCARBON TETRACHLORIDE
15 U14 UCHLOROBENZENE
15 U14 UCHLOROETHANE
15 U14 UCHLOROFORM
15 U14 UCHLOROMETHANE
15 U120CIS-1,2-DICHLOROETHENE
15 U14 UCIS-1,3-DICHLOROPROPENE
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07/30/2004

Sample Location ID

Sample Date

A267SG001 A267SG002

07/29/2004

Sample ID A267SP001 A267SP002

TABLE G-16: COMPLETE ANALYTICAL RESULTS FOR SOIL GAS SAMPLES, SUBAREA 5 (Continued)
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/m³)

15 U14 UCYCLOHEXANE
15 U14 UDIBROMOCHLOROMETHANE
150 U140 UETHANOL
13014 UETHYLBENZENE
15 U14 UFREON 113
15 U14 UFREON 114
15 U14 UFREON 12
3214 UHEPTANE

15 U14 UHEXACHLOROBUTADIENE
15 U14 UISOPROPYL ALCOHOL
15 U14 UMETHYL TERTIARY BUTYLETHER
15 U14 UMETHYLENE CHLORIDE
15 U14 USTYRENE
15 U6,300TETRACHLOROETHENE
15 U14 UTETRAHYDROFURAN
54078TOLUENE
15 U23TRANS-1,2-DICHLOROETHENE
15 U14 UTRANS-1,3-DICHLOROPROPENE
15 U260TRICHLOROETHENE
15 U14 UTRICHLOROFLUOROMETHANE
15 U28 UVINYL ACETATE
15 U14 UVINYL CHLORIDE
79028 UXYLENE (TOTAL)

Identification
Not detected
Microgram per cubic meter

ID
U
µg/m³

Notes:
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APPENDIX H 
STATISTICAL ANALYSIS OF SOIL AND GROUNDWATER DATA 

This appendix was slightly modified since it was published in the February 2005 draft remedial 
investigation report (Sullivan and Tetra Tech 2006) – a discussion was added to Section H3.0 to 
further explain the methodology for the test of proportions for cases where the size of the data set 
is insufficient to conduct one or more tests of location. 
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ACRONYMS AND ABBREVIATIONS 

BCa Bias-corrected accelerated 
bgs Below ground surface 

CDF Cumulative distribution function 

EDF Empirical distribution function 
EPA U.S. Environmental Protection Agency 
EPC Exposure point concentration 
ERA Ecological risk assessment 

GOF Goodness-of-fit 

H0 Null hypothesis 
HA Alternative hypothesis 
HHRA Human health risk assessment 

IA F1 Investigation Area F1 

KM Kaplan-Meier product limit estimator 

MLE Maximum likelihood estimate 
MVUE Minimum variance unbiased estimate (or estimator) 

Navy Department of the Navy 
ND Nondetect (synonym for censored) 

RA Risk Assessment 
RAGS Risk Assessment Guidance for Superfund 

UCL, 95UCL One-sided 95 percent upper confidence limit of the mean 

WRS  Wilcoxon rank sum 
WRS(G) Gehan-Wilcoxon
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GLOSSARY OF TERMS 

Cumulative Distribution Function (CDF)/Empirical Distribution Function (EDF).  The 
CDF of a set of numerical data is, for each real value of x, the fraction of observations that are 
less than or equal to x.  Stated more formally, the CDF gives the probability that a random 
variable X is less than or equal to x, for every value or x.  This function is expressed in 
mathematical notation as F(x)= Prob(X< x) for -∞ < x < ∞.  For continuous random variables, 
the CDF is the integral of its probability density function, and a plot of the CDF resembles an 
uneven set of stairs.  The width of the stairs is the spacing between adjacent data; the height of 
the stairs depends on how many data have exactly the same value.  When the CDF is derived 
from the observed measurements, it is commonly referred to as the EDF. 

Exposure Point Concentration (EPC).  An estimate of the average concentration of a chemical 
within a specified area (the exposure unit); also referred to as the concentration term.  A one-sided 
95 percent upper confidence limit of the mean (95UCL) is used as the EPC in risk assessments 
because of the inherent uncertainty in estimating the true, but unknown, average concentration at a 
site. 

Left Censored.  Censoring occurs when data are reported only as being less than a fixed value 
(usually a detection or reporting limit for environmental data).  Data are said to be left censored 
if they are reported as “less than” the censoring limit.  Censored data are also commonly referred 
to as “nondetect” or “ND” data.  Censoring can occur at a single reporting limit or at multiple 
reporting (or detection) limits. 

Quantile.  Quantiles are a set of “cut points” that divide rank-ordered data into groups of equal 
numbers of observations.  An individual quantile defines a cut point below which a certain 
number or percentage of the data are found (for example, 90 percent of the measurements in a set 
lie below the 90th quantile). 

Standard Deviation.  A measure of the spread or dispersion of a set of data.  The sample 
standard deviation is an estimator of the population standard deviation based on a random sample 
from the population. 

Type I Error.  The probability that a given null hypothesis (H0) will be incorrectly rejected 
when it is true.  The Type I error is represented by the symbol alpha (α). 

Upper confidence limit of the mean (UCL).  The one-sided upper confidence limit of the 
mean.  This limit is an upper bound for a random interval and indicates that there is a fixed 
probability that the true population mean is no larger than this value.  Following current U.S. 
Environmental Protection Agency guidance, a 95UCL may be estimated by a 95, 97.5, or 99 
percent UCL of the sample mean, depending on sample size, skewness, and the frequency of 
detected results. 
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H1.0  INTRODUCTION 

This appendix summarizes the methods used to calculate descriptive statistics and exposure 
point concentrations (EPC) for chemicals in soil and groundwater and conduct background 
screening for metals in soil and groundwater in support of the ecological risk assessment (ERA) 
and human health risk assessment (HHRA) for Investigation Area F1 (IA F1), Former Mare 
Island Naval Shipyard, California. 

Details of the ERA and HHRA are provided in Appendix J and the statistical results for the EPC 
calculations and background screens appear in Appendix I.  Calculations were performed 
separately for surface and subsurface soil for individual subareas (exposure units) of IA F1.  
Surface soil was defined as 0 to 2.25 feet below ground surface (bgs) for both the ERA and 
HHRA.  Subsurface soil was defined as 0 to 6 feet bgs for the ERA and 0 to 10 feet bgs for the 
HHRA. 

The approach and calculations described in this appendix follow U.S. Environmental Protection 
Agency (EPA) (EPA 2002a, 2002b, 2006, 2009) and Department of the Navy (Navy) (Navy 
2002, 2004) guidance.   

Section H 2.0 describes the approach used for calculating descriptive statistics and EPCs and 
Section H 3.0 describes the approach for conducting background screening for metals. The 
Glossary of Terms before this introduction defines terms that are presented in bold text when 
they are first mentioned in the appendix.  References are provided in Section H4.0, and figures 
and tables are provided immediately after the references.  

H2.0  CALCULATION OF DESCRIPTIVE STATISTICS AND EXPOSURE POINT 
CONCENTRATIONS 

Initial selection of the methods for calculating descriptive statistics and EPCs was based on the 
relative sample size, detection frequency, and determination of the best-fit model for describing 
the underlying distribution of analytical results for each chemical, as shown on Figure H-1.  
Calculations were performed only for chemicals with at least one detected result.  The EPC 
defaulted to the maximum detected concentration for chemicals with less than six detected 
results and in cases where the EPC exceeded the maximum detected concentration.  Censored 
results that exceeded the maximum detected concentration for each chemical were excluded from 
all analyses, but are reported in the summary tables.  As discussed in Helsel (2005a), these high 
censored results provide no useful information for calculating the one-sided 95 percent upper 
confidence limit of the mean (95UCL), so their exclusion has no effect on estimates provided 
using the censored methods currently recommended in EPA guidance (EPA 2009). 

The approach used for calculating EPCs for chemicals with and without censored results 
followed EPA (2002b) and recommendations provided in EPA’s ProUCL 4.00.04 Technical 
Guide (EPA 2009).  The revised algorithms in ProUCL 4 were developed through extensive 
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research conducted on optimal methods for calculating the 95UCL for data with censored results 
(EPA 2006). 

Section H2.1 provides details of the approach used for detected results only, and Section H2.2 
describes the approach used for chemicals with both detected and censored results.  Details of the 
approach used for distribution testing are provided in Section H2.3.  

H2.1  CALCULATIONS FOR SAMPLES WITH DETECTED RESULTS ONLY 

Summary statistics and EPCs for chemicals with detected results only were calculated following 
EPA (2002b, 2006, 2009).  Recommendations in ProUCL 4 are based on the results of 
simulation experiments conducted to determine the relative coverage probabilities (that is, the 
likelihood the true mean is bounded by the 95UCL) for various mathematical models used to 
calculate the UCL (EPA 1997, 2002c; Singh and Nocerino 2002).  In this approach, each method 
is applied to a series of synthetic data sets drawn from different known theoretical distributions.  
Both the skewness of the underlying distributions for the parent data sets and the size of the 
samples drawn from each data set are manipulated as part of the experimental design.  An 
optimal method for calculating a 95UCL is selected based on the overall performance of each 
analytical method over the range of conditions evaluated.  ProUCL implements a series of 
decision rules to select an optimal method based on three sample properties:  (1) best-fit 
distribution, (2) relative degree of skewness, and (3) relative sample size. 

The ProUCL approach depends heavily on estimating the underlying distribution of a sample.  
An important update first incorporated in ProUCL 3 was the inclusion of models to calculate 
95UCLs based on the gamma distribution.  EPA (1997) reported that UCLs calculated for data 
following a lognormal distribution using Land’s method (EPA 1992; Gilbert 1987; Land 1975) 
are often inappropriately high for use in risk assessments.  Other investigators have also studied 
alternative methods for calculating the 95UCL when data are skewed (Chen 1995; Schultz and 
Griffin 1999).  EPA (2002a, 2009) suggests that the 95UCL calculations based on a gamma 
model are more appropriate for skewed distributions that can be fit to either a gamma or a 
lognormal model.  Details of the approach used for testing the underlying distribution of 
analytical results for each chemical are provided in Section H2.3. 

The optimal method for estimating an EPC was selected based on the recommendations provided 
in EPA (2006, 2009), as shown on Figure H-1.  Tables H-1, H-2, and H-3 provide detailed 
decision rules for selecting a method for calculating an appropriate 95UCL to represent the EPC.  
A 95UCL was calculated based on one of the parametric or nonparametric methods listed below 
after a chemical-by-chemical evaluation of the sample size, underlying distribution, and degree of 
skewness (all methods from EPA [2009]). 

Parametric Methods Nonparametric Methods 
Student’s t 95UCL Nonparametric Chebyshev 95UCL 
Approximate gamma 95UCL Bootstrap t 95UCL 
Adjusted gamma 95UCL Hall’s bootstrap 95UCL 
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Land’s H-Statistic 95UCL 
Minimum variance unbiased estimate (MVUE) Chebyshev 95UCL 

UCLs can be estimated by a one-sided 95, 97.5, or 99 percent UCL for EPCs calculated using the 
MVUE and nonparametric Chebyshev methods, depending on the sample size and skewness, of 
the data (EPA 2009).  EPCs calculated using the Student’s t statistic or bootstrap approaches were 
always based on a 95UCL.  The maximum detected concentration was used as the EPC for 
chemicals with fewer than six results, or where the 95UCL exceeded the maximum detected 
concentration.  It should be noted that release 4.00.04 of ProUCL recommends against use of the 
MVUE Chebyshev method, and the updated decision rules list the nonparametric Chebyshev 
method as an alternative.   

The following equations were used to calculate the mean, standard deviations, and 95UCL for 
the methods listed above.  All terms in the equations below are defined on first use only.  When 
the definition of a term is equation-specific, separate definitions are provided under each 
equation. 

Equation 1 – Arithmetic Mean 

 

x = 1
n

xii=1

n∑  

where 

 

x   = Sample arithmetic mean 
n  = Sample size 
xi  = ith measurement in the sample 

Equation 2 – Sample Standard Deviation 

 

s =
1

n −1
xi − x ( )

i=1

n∑
2
 

where 

s = Sample standard deviation 

Equation 3 – MVUE for the Lognormal Mean 



 

µ = e(y )[ ]ψn

sy
2

2

 

 
 

 

 
  

where 



 

µ  = MVUE for the lognormal mean 
e = Euler’s constant 

 

y  = Mean of the natural logarithms of the sample data 

 

sy
2 = Variance of the natural logarithms of the sample data 
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ψ n t( ) = Infinite series, calculated as follows: 

⋅⋅⋅+
+++

−
+

++
−

+
+

−
+

−
+=

)5)(3)(1(!4
)1(

)3)(1(!3
)1(

)1(!2
)1()1(1)( 4

47

3

35

2

23

nnnn
tn

nnn
tn

nn
tn

n
tntnψ  

where  t =
sy

2

2
 

Equation 4 – MVUE for the Standard Deviation of the Lognormal Mean 



 

s(µ ) = e 2y ( ) ψn 2sy
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where 



 

s(µ )  = MVUE for the standard deviation of the lognormal mean  

Equation 5 – UCL Calculated Using Student’s t Statistic Method 

 

UCL1−α = x + t1−α,n−1
s
n

 

where 

UCL1-α = 1-α UCL calculated using Student’s t statistic 
α = Type I error rate 
t1-α,n-1 = 1-α quantile of Student’s t distribution with n-1 degrees of freedom 

Equation 6 – UCL Calculated Using Land’s H-Statistic Method 

UCL1−α = e y + 0.5sy
2 +

syH1−α

n −1
 
 
 

 
 
  

where 

UCL1-α = 1-α UCL calculated using Land’s H-statistic 
sy = Standard deviation of the natural logarithms of the sample data 
H = Land’s H-statistic obtained from published tables (Land 1975) 

Equation 7 – UCL Calculated Using Nonparametric Chebyshev Method 

UCL1−α = x +
1
α

−1
s
n

 
 
 

 
 
  

where 

UCL1-α = 1-α UCL calculated using the nonparametric Chebyshev method 
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Equation 8 – UCL Calculated Using MVUE Chebyshev Method 

 

UCL1−α = y + 1
α

−1
 
 
 

 
 
 s2 ˆ µ ( ) 

where 

UCL1-α = 1-α UCL calculated using the MVUE Chebyshev method 

Equation 9 – UCL Calculated Using Approximate Gamma Method 

 

UCL1−α =
2n ˆ k *x 

χ
2n ˆ k *
2 α( )

 

where 

UCL1-α = 1-α UCL calculated using the approximate gamma method 

 

ˆ k *  = Bias-corrected maximum likelihood estimate (MLE) of the shape 
parameter for a gamma distribution, calculated as 

 

ˆ k * =
(n − 3) ˆ k 

n
+

2
n

 

where  

 

ˆ k   = MLE of the shape parameter 

 

χ
2n ˆ k *
2  = Quantile of the Chi-square distribution with 2n

 

ˆ k *  degrees of freedom 

Equation 10 – UCL Calculated Using Adjusted Gamma Method 

 

UCL1−α =
2n ˆ k *x 

χ
2n ˆ k *
2 β( )

, where 

UCL1-α = 1-α UCL calculated using the adjusted gamma method 
β = Adjusted value of α, the Type I error rate, from the table provided in Grice 

and Bain (1980) and reproduced in EPA (2009) 

H2.2  CALCULATIONS FOR SAMPLES WITH DETECTED AND CENSORED RESULTS 

A number of proposals have appeared in the guidance and scientific literature for calculating a 
95UCL of the mean when data are left censored (Helsel and Cohn 1988; Schultz and Griffin 
1999; Helsel 1990, 2005a, 2005b; Ginevan and Splitstone 2002; EPA 2002b).  EPA (2006) 
provides results of extensive Monte Carlo experiments conducted to identify the optimal model 
for calculating a 95UCL based on the relative sample size, underlying distribution (degree of 
skewness), and frequency of censored results.  The recommendations provided in EPA (2006) 
have been incorporated in the ProUCL 4 software package (EPA 2009).   
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Recommendations in EPA (2006, 2009) were followed for calculating UCLs for all chemicals 
with one or more censored results.  The decision rules followed for selecting individual methods 
are provided in Tables H-1, H-2, and H-3.  The algorithms and numerical models used for these 
calculations are described in EPA (2006, 2009) and Helsel (2005a).   

All of the recommended censored 95UCL methods in EPA (2006, 2009) are based on the 
nonparametric Kaplan-Meier (KM) product limit estimator.  The KM approach employs a 
well-studied method that has been used in the field of causal analysis for more than 50 years 
(Kaplan and Meier 1958).  The KM model is still widely used today in medical research for 
calculating survivorship in clinical studies and is a principal tool for conducting failure analysis in 
many industrial fields (Meeker and Escobar 1998).  Helsel (2005a, 2005b) proposed using a 
modification of the KM estimator for treating samples with left-censored data.  Helsel’s proposed 
approach, termed the “flipped KM model,” uses a simple technique (subtraction of each 
measurement from a constant that is greater than the largest measurement) to convert left-censored 
data to right-censored data before the KM model is run.  The KM model is incorporated in most 
commercial statistical software packages that have platforms for calculating survival curves or for 
conducting failure analysis because it is a well-studied and proven technique for working with 
censored data.  Flipping the data is required for the analysis using software designed for right-
censored data but is unnecessary for calculations performed using ProUCL 4. 

The KM estimator is an empirical, nonparametric procedure that can be applied to data with 
multiple censoring limits (reporting or detection limits in environmental applications).  Details of 
the underlying mathematics of the KM model are available from a number of sources 
(Kaplan and Meier 1958; Meeker and Escobar 1998; Klein and Moeschberger 2003; Lee and 
Wang 2003; Helsel 2005a; EPA 2009).  KM results are typically presented graphically in the 
form of a survival curve (or conversely, as a failure curve).  Survival curves generated using the 
KM model follow a staircase pattern, as shown below in the example output from a popular 
commercial software package (JMP from SAS Institute). 
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All of the recommended censored 95UCL methods in EPA (2009) use the KM approach to 
calculate the sample mean.  The 95UCL of the mean is then calculated using one of the 
following four methods:  (1) Student’s t cutoff, (2) nonparametric Chebyshev method, 
(3) percentile bootstrap, or (4) bias-corrected accelerated (BCa) bootstrap.  Additional details for 
each of these methods are provided in EPA (2006, 2009).   

H2.3  DISTRIBUTION TESTING 

Both graphical methods and statistical goodness-of-fit (GOF) tests were used to assign a 
best-fit distribution for each chemical.  Graphical methods included preparation of quantile 
probability plots, outlier box plots, and frequency histograms for four potential fits:  normal, 
lognormal, gamma, and nonparametric.   

Distribution testing was conducted only for chemicals with at least 10 detected results.  
Statistical GOF tests were conducted using the detected data only, although graphical 
presentations of the combined detected and censored results were also evaluated as an 
additional aid for assigning a best-fit distribution.   

Formal tests were conducted using two well-established GOF tests:  the Shapiro-Wilk W test 
(for normal and lognormal distributions), and the Cramer von Mises W2 test (for gamma 
distributions).  Figure H-2 provides examples of the graphical plots and presents the GOF test 
results used to evaluate the distribution of each data set.  The statistical GOF tests are 
described below.   

The Shapiro-Wilk W test is one of the most powerful GOF tests for evaluating whether a set of 
measurements follows a normal or lognormal distribution.  The test relies on computing a 
correlation between the quantiles of the standard normal distribution and the ordered values of 
the observed data.  When the Shapiro-Wilk W statistic is close to 1.0, the observed data will 
follow an essentially straight line when they are displayed using a normal probability plot.  The 
following null (H0) and alternative (HA) hypotheses were tested using the Shapiro-Wilk W test: 

H0: The data follow a normal distribution. 

HA: The data do not follow a normal distribution. 

Tests are conducted sequentially on data in original and natural-log transformed units.  A Type I 
error rate (α) of 0.05 (equivalent to 5 percent) was used to interpret the significance of each test.  
A Type I error rate of 0.05 means there is a 5 percent chance the H0 will be rejected when it is 
true (that is, the data are normally distributed), leading to the false conclusion that the underlying 
distribution is not normal.  When the test is conducted using log-transformed data, failure to 
reject the H0 leads to the conclusion the data follow a lognormal distribution.  (Rejection of H0 
indicates the data are not lognormally distributed.) 
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The Cramer von Mises W2 test belongs to the quadratic class of empirical distribution function 
(EDF) statistics and is based on evaluating the squared difference between the EDF and the 
proposed cumulative distribution function (CDF).  The test statistic evaluated for the Cramer 
von Mises test is the W2.  When the probability of calculating a W2 greater than is shown for the 
observed data is less than some nominal probability (that is, 0.05), then the H0 that the data follow 
a gamma distribution is rejected.  If the test fails to reject H0, then it is concluded the data follow a 
gamma distribution.  

Final selection of the best-fit distribution was made using the results of the statistical GOF 
tests, as well as through examination of probability plots, outlier box plots, and frequency 
histograms.  Best professional judgment was required to make the final determination because 
the power of the GOF tests is strongly affected by sample size, as well as the presence of 
outliers and censored results.  Additional decision criteria were applied in cases where GOF 
testing indicated a chemical followed more than one distribution.  A normal distribution was 
selected by default in cases where the data could be fit to either a normal, lognormal, or 
gamma distribution.  If the data were not normal and could be fit to either a lognormal or a 
gamma distribution, then the best-fit distribution was selected based on further examination of 
the quantile probability plots for each distribution.  In this case, two criteria were evaluated in 
selecting the best-fit distribution:  the number of measurements that depart from the linear fit 
of the observed data to the theoretical quantiles, and the magnitude of departure of each 
measurement from the linear fit.  The distribution with the fewest number and smallest 
magnitude of departure from the fitted line in the quantile probability plots was selected as the 
best-fit distribution.  The default in EPA (2009) is to preferentially select results based on the 
gamma distribution when the data follow both a gamma and a lognormal distribution.   

H3.0  BACKGROUND SCREENING FOR METALS 

This section describes the methods used for comparing metal concentrations with background 
concentrations established for Mare Island artificial fill and groundwater (Tetra Tech EM Inc. 
2002). 

Two-population statistical tests were used to compare metal concentrations for individual 
subareas of IA F1.  All methods followed Navy and EPA statistical guidance appropriate for 
evaluating background concentrations of chemicals (Navy 1998, 2002, 2004; EPA 2002a, 2009).  
Anomalous high censored results (that is, censored results that exceed the maximum detected 
datum) were excluded in all background comparisons.  Results of the statistical comparison of 
metal concentrations in IA F1 soil and groundwater are provided in the ERA (Appendix J) and 
HHRA (Appendix I).  Details of the background screening approach are summarized on Figure 
H-3 and are described below. 

As shown on Figure H-3, a weight-of-evidence approach employing one or more two-population 
statistical tests is used to draw final conclusions in the background screens.  Initially, tests of 
location are used to compare both measures of central tendency and upper quantiles for the site 
and background distributions.  These tests rely on frame-shift statistics that determine whether 
the center mass or right-hand tail (upper quantiles) of the site distribution has shifted higher 
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relative to the background distribution.  In cases where detected results were insufficient to 
conduct tests of location, two supplemental lines of evidence were used to draw final background 
conclusions:  (1) results from the test of proportions (EPA 2000, 2002a; Navy 2002, 2004), and 
(2) qualitative evaluation of graphical exhibits (quantile probability plots, outlier box plots, and 
frequency histograms) and quantile tables.   

Standard tests for central tendency include parametric comparisons of the mean (Student’s t test) 
and nonparametric comparisons of the median (Wilcoxon rank sum [WRS] test or 
Gehan-Wilcoxon [WRS(G)] test) concentrations (EPA 2002a, 2009; Navy 2002, 2004).  Because 
the underlying assumptions for the standard parametric t-test (normality, equal variances) are 
often not met or difficult to verify with environmental data sets, nonparametric tests offer a 
number of important advantages, including the ability to correctly handle varying proportions of 
censored results.  Nonparametric tests of central tendency are only slightly less powerful than 
parametric tests when assumptions of the parametric tests are met and were used exclusively for 
conducting background comparisons at IA F1. 

One-sided statistical tests were used in all two-population comparisons and employed a Type I 
error rate of 0.05 (5 percent).  Additional details for tests of location and the test of proportion 
are provided below. 

Central tendency comparisons:  Testing was performed using either the nonparametric WRS or 
the WRS(G) test (Navy 1998, 2002, 2004) for metals with at least 60 percent detected data and at 
least eight results in both the site and background data sets.   

The following H0 and HA hypotheses were tested: 

H0: The median metal concentration for the site is less than or equal to  
the median concentration in the background population. 

HA: The median metal concentration for the site is greater than  
the median concentration in the background population. 

The WRS test was used for samples with a single detection limit, and the WRS(G) test was used 
for samples with multiple detection limits, as described in Navy (2002, 2004).  All censored 
results were set to a concentration slightly below the minimum detected concentration (that is, 
censored results were tied at the lowest rank) for the WRS test.  The reporting limit was 
substituted for all censored data analyzed using the WRS(G) test.  The WRS[G] test makes 
specific adjustments in the calculation of the rank scores to account for data with multiple 
detection limits.   

Comparisons of upper quantiles:  The Quantile test (Johnson and others 1987; EPA 1994, 
2000, 2002b, 2009; Navy 1998, 2002, 2004) was conducted for all metals with at least eight 
results in both the site and background data sets.   
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The Quantile test is a nonparametric two-population test developed for comparing the right-hand 
tails or upper quantiles of two distributions.  The Quantile test can be used when some 
proportion of high-value measurements (rather than the entire distribution) of one population has 
shifted relative to a second population.  The Quantile test is not as powerful as the WRS test 
when the distribution of site concentrations is shifted in its entirety to the right of the background 
distribution.  However, the Quantile test is more powerful than the WRS test for detecting cases 
where only a small number of high-value measurements are present in the upper quantile of the 
site distribution.  For this reason, EPA and Navy guidance recommend the Quantile test be used 
in conjunction with the WRS test (EPA 1994, 2002c, 2009; Navy 2002, 2004).  When applied 
together, these tests have more power to detect true differences between two population 
distributions. 

The Quantile test is easy to apply and consists of looking at the largest r measurements in the 
pooled (and ordered) site and background data sets and counting the number of r measurements 
from the site.  If k or more of the r measurements are site measurements, the Quantile test 
declares the upper range of concentrations at the site is elevated relative to the background 
population. The Ho addressed by the quantile test is that ε < 0 and ∆/σ < 0, where ε is the 
proportion of site measurements that have shifted to the right and ∆/σ is the magnitude (in units 
of standard deviation, σ) of the shift.   

It should be noted the guidance for conducting the Quantile test seems to present several 
alternatives for the treatment of nondetect or censored values when k and r are tabulated.  For 
example, EPA (1994) states “if measurements less than the limit of detection are present in 
either data set, assume their value is less than the rth largest measured value in the combined 
data set of N measurements.”  This statement effectively ignores censored measurements and 
allows conduct of the test as long as at least r detected measurements are present in the 
combined site and background data set.  The Navy’s background guidance (Navy 2002, 2004) 
states the “test may be inconclusive if less-than values are present among the largest r data 
values,” and provides an additional note stating, “ignore any less-than values when 
determining the largest detected r measurements.”  However, version 4 of EPA’s ProUCL 
software package (EPA 2009) now includes a platform for conducting the Quantile test and 
takes a more conservative position with regard to handling nondetects.  That is, ProUCL 4 
takes the position that the presence of nondetects among the largest r detected measurements 
compromises the validity of the test and warns that the test cannot be conducted under these 
circumstances.  The procedure for treating nondetects from ProUCL 4 was used for conducting 
site versus background comparisons for IA F1.  Therefore, in cases where one or more 
censored results are present in the r largest measurements, a flag is added to indicate that the 
quantile test cannot be conducted.  This decision was made because ProUCL has been released 
as a tool for use with several EPA statistical guidance documents, and there was interest in 
providing test results for the Quantile test that could be reproduced independently by the 
regulatory agencies and other reviewers. 

EPA and Navy guidance provide critical values for the Quantile test (EPA 1994, 2000; Navy 
2002, 2004).  The critical probabilities were derived using Monte Carlo simulation for cases 
where the sample sizes for the site or background populations exceeded the range of values 
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provided in these tables (that is, either the site or background sample size exceeded 100) or the 
paired values for the site and background population did not exactly match the tabulated values.  
The stochastic model developed for calculating critical values of the Quantile test was validated 
by successfully reproducing the published critical values for site and background population 
sizes in the range of 5 to 100. 

Test of Proportions:  Detection frequencies in the site and background data sets were 
compared using the test of proportions following Navy (2002, 2004).  The test of proportions 
used a contingency table approach, and the significance of the test was determined using the 
Fisher exact test.  (Note that Navy [2002, 2004] describe an approach for conducting the test of 
proportions using a normal approximation to the binomial distribution, which can also be used 
if software is not available for implementing the Fisher exact test.)  Details on the Fisher exact 
test can be found in standard textbooks on statistics, such as Zar (1996).  

The following H0 and HA hypotheses were tested using the test of proportions: 

H0: The proportion of detected results greater than C at the site is less than or equal to 
the proportion of results greater than C in the background population. 

HA: The proportion of detected results greater than C at the site is greater than the 
proportion of results greater than C in the background population. 

In the H0 and HA statements above, C is defined as a concentration greater than the maximum 
censored datum in the background data set. 

Independent conclusions are reported for both tests of central tendency and upper quantiles, so 
rejection of H0 for either test results in a conclusion that the site population exceeds background.  
However, in cases where detected data are insufficient to conduct one or more tests of location, 
supplemental qualitative evaluation and professional judgment are used in a weight-of-evidence 
process to ultimately determine whether treating an analyte as a chemical of potential concern is 
justified.  In these cases, a qualitative evaluation of the detection frequencies and range of 
detected results is conducted through examination of outlier box plots and quantile probability 
plots, as well as examination of the results for the test of proportions (where appropriate), and 
comparison of detected concentrations to the 95th percentile Mare Island ambient fill 
concentration (Tetra Tech 2002).  Cases where the statistical results are considered equivocal and 
professional judgment is used to draw a final conclusion are clearly identified in the results 
tables presented in the ERA (Appendix J) and HHRA (Appendix I).  
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TABLE H-1:  EPA RECOMMENDATIONS FOR CALCULATING A UCL FOR GAMMA DISTRIBUTIONS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, 
California 

Part A – All Results Detected (EPA 2009) 

k̂  Sample Size Recommended Method 

k̂  ≥ 0.50  All n UCL95, Approximate Gamma 

0.10 ≤ k̂  < 0.50 All n UCL95, Adjusted Gamma 

k̂  < 0.10  

n < 15 UCL95, Hall’s Bootstrap (or Bootstrap t ) 

n ≥ 15 
UCL95, Adjusted Gamma (or Approximate 

Gamma) 

Part B – Detected and Censored Results (EPA 2006, 2009) 

k̂  
Detection Frequency 

(percent) 
Recommended Method 

 

ˆ k  > 2 

DF > 80 UCL95, KM (BCa bootstrap) 

60 < DF < 80 UCL95, KM (percentile bootstrap) 

DF < 60 UCL95, KM (Student’s t cutoff) 

1 < 

 

ˆ k  < 2 

DF > 90 UCL95, KM (Chebyshev) 

75 < DF < 90 UCL95, KM (BCa bootstrap) 

60 < DF < 75 UCL95, KM (percentile bootstrap) 

DF < 60 UCL95, KM (Student’s t cutoff) 

 

ˆ k  < 1 

DF > 70 UCL95, KM (Chebyshev)  

50 < DF < 70 UCL95, KM (BCa bootstrap) 

DF < 50 UCL95, KM (Student’s t cutoff) 

Notes: 

k̂  Bias-corrected maximum likelihood estimator for the shape parameter of a gamma distribution 

BCa Bias-corrected accelerated 
EPA U.S. Environmental Protection Agency 
DF Detection frequency  

KM Kaplan-Meier product limit 
n Sample size 
UCL  One-sided upper confidence limit of the mean 

References: 

EPA.  2006.  “On the Computation of a 95% Upper Confidence Limit of the Unknown Population Mean Based Upon Data Sets with 
Below Detection Limit Observations.”  Prepared by Singh, A., Maichle, R., and S.E. Lee.  EPA/600/R-06/022.  March. 

EPA.  2009.  “ProUCL Version 4.00.004 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  
February. 
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TABLE H-2:  EPA RECOMMENDATIONS FOR CALCULATING A UCL FOR LOGNORMAL 

DISTRIBUTIONS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, 
California 

Part A – All Results Detected (EPA 2009) 

 

ˆ σ  Sample Size Recommended Method 

 

ˆ σ  < 0.50 All n UCL95, Student’s t 

0.50 ≤ 

 

ˆ σ  < 1 All n UCL95, Land’s (H-Statistic) 

1 ≤ 

 

ˆ σ  < 1.5 
n < 25 UCL95, Chebyshev (nonparametric) 

n ≥ 25 UCL95, Land’s (H-Statistic) 

1.5 ≤ 

 

ˆ σ  < 2 

n < 20 UCL99, Chebyshev (nonparametric) 

20 ≤ n < 50 UCL95, Chebyshev (nonparametric) 

n ≥ 50 UCL95, Land’s (H-Statistic) 

2 ≤ 

 

ˆ σ  < 2.5 

n < 20 UCL99, Chebyshev (nonparametric) 

20 ≤ n < 50 UCL97.5, Chebyshev (nonparametric) 

50 ≤ n < 70 UCL95, Chebyshev (nonparametric) 

n ≥ 70 UCL95, Land’s (H-Statistic) 

2.5 ≤ 

 

ˆ σ  < 3 

n < 30 UCL99, Chebyshev (nonparametric) 

30 ≤ n < 70 UCL97.5, Chebyshev (nonparametric) 

70 ≤ n < 100 UCL95, Chebyshev (nonparametric) 

n ≥ 100 UCL95, Land’s (H-Statistic) 

3 ≤ 

 

ˆ σ  < 3.5 

n < 15 UCL95, Hall’s Bootstrap   
[or UCL99, Chebyshev (nonparametric)] 

15 ≤ n < 50 UCL99, Chebyshev (nonparametric) 

50 ≤ n < 100 UCL97.5, Chebyshev (nonparametric) 

100 ≤ n < 150 UCL95, Chebyshev (nonparametric) 

n ≥ 150 UCL95, Land’s (H-Statistic) 

 

ˆ σ  > 3.5 All n Use nonparametric methods 

Part B – Detected and Censored Results (EPA 2006, 2009) 

 

ˆ σ  
Detection Frequency 

(percent) and Sample Size Recommended Method 

 

ˆ σ  < 1.0 

DF > 80, n < 70 UCL95, KM (Chebyshev) 

DF > 80, n > 70 UCL95, KM (BCa bootstrap) 

60 < DF < 80, All n UCL95, KM (BCa bootstrap) 

DF < 60, All n UCL95, KM (percentile bootstrap) 

1 < 

 

ˆ σ  < 1.5 

DF > 50, n < 40 UCL97.5, KM (Chebyshev) 

DF > 50, n > 40 UCL95, KM (Chebyshev) 

DF < 50, All n UCL95, KM (BCa bootstrap) 

1.5 < 

 

ˆ σ  < 2 
DF < 50, n < 40 UCL99, KM (Chebyshev) 

DF < 50, n > 40 UCL97.5, KM (Chebyshev) 



TABLE H-2:  EPA RECOMMENDATIONS FOR CALCULATING A UCL FOR LOGNORMAL 

DISTRIBUTIONS (CONTINUED) 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, 
California 

Appendix H, IA F1 RI Report Page 2 of 2 

Part B – Detected and Censored Results (EPA 2006, 2009) (Continued) 

 

ˆ σ  
Detection frequency 

(percent) and Sample Size Recommended Method 

1.5 < 

 

ˆ σ  < 2 
DF > 50, n < 40 UCL97.5, KM (Chebyshev) 

DF > 50, n > 40 UCL95, KM (Chebyshev) 

 

ˆ σ  > 2 All DF, n < 60 UCL99, KM (Chebyshev) 

All DF, n > 60 UCL97.5, KM (Chebyshev) 

Notes: 

 

ˆ σ   Standard deviation of the natural logarithms of the data 
BCa Bias-corrected accelerated 
EPA U.S. Environmental Protection Agency 

DF Detection frequency  
KM Kaplan-Meier product limit  
n Sample size 

UCL  One-sided upper confidence limit of the mean 

References: 

EPA.  2006.  “On the Computation of a 95% Upper Confidence Limit of the Unknown Population Mean Based Upon Data Sets with 
Below Detection Limit Observations.”  Prepared by Singh, A., Maichle, R., and S.E. Lee.  EPA/600/R-06/022.  March. 

EPA.  2009.  “ProUCL Version 4.00.004 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  
February. 
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TABLE H-3:  EPA RECOMMENDATIONS FOR CALCULATING A UCL FOR NONPARAMETRIC 

DISTRIBUTIONS 
Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, 
California 

Part A – All Results Detected (EPA 2009) 

 

ˆ σ  n Recommended Method 

 

ˆ σ  ≤ 0.50 All n UCL95, Student’s t 

0.50 < 

 

ˆ σ  ≤ 1.0  All n UCL95, Chebyshev (nonparametric) 

1.0 < 

 

ˆ σ  ≤ 2.0  
n < 50 UCL99, Chebyshev (nonparametric) 

n ≥ 50 UCL97.5, Chebyshev (nonparametric) 

2.0 < 

 

ˆ σ  ≤ 3.0  
n < 10 Hall’s Bootstrap (or UCL99, Chebyshev [nonparametric]) 

n ≥ 10 UCL99, Chebyshev (nonparametric) 

3.0 < 

 

ˆ σ  ≤ 3.5  
n < 30 Hall’s Bootstrap (or UCL99, Chebyshev [nonparametric]) 

n ≥ 30 UCL99, Chebyshev (nonparametric) 

 

ˆ σ  > 3.5 
n < 100 Hall’s Bootstrap (or UCL99, Chebyshev [nonparametric]) 

n ≥ 100 UCL99, Chebyshev (nonparametric) 

Part B – Detected and Censored Results (EPA 2006, 2009) 

Follow recommendations for lognormal distributions in Table H-2 (Part B), with the following exception: 

For 

 

ˆ σ  < 0.50 use UCL95, KM (Student’s t cutoff) 

Notes:  

 

ˆ σ   Standard deviation of the natural logarithms of the data 
EPA U.S. Environmental Protection Agency 

n Sample size 
UCL One-sided upper confidence limit of the mean 

References: 

EPA.  2006.  “On the Computation of a 95% Upper Confidence Limit of the Unknown Population Mean Based Upon Data Sets with 
Below Detection Limit Observations.”  Prepared by Singh, A., Maichle, R., and S.E. Lee.  EPA/600/R-06/022.  March. 

EPA.  2009.  “ProUCL Version 4.00.004 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  
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I1.0 INTRODUCTION 

This appendix presents the methods and the results of the baseline human health risk assessment 
(HHRA) conducted as part of the remedial investigation (RI) for the following seven subareas at 
Investigation Area (IA) F1 at Mare Island Naval Shipyard (Mare Island) in Vallejo, California: 

• Subarea 1 (including Buildings A215, A220, A221, A222, A223, and A253) 

• Subarea 2 (including Buildings A69, A80, A130, A197, A224, A258, A271, and 
former Buildings A187 and A265) 

• Subarea 3 (including Buildings A31, A54, A76, A142, A260, A280, and former 
Building A216) 

• Subarea 4 (including Buildings A75, A131, A159, A225, A248, A278, and former 
Building A190) 

• Subarea 5 (including Buildings ARS-4, A15, A16, A17, A20, A42, A49, A65, 
A71, A72, A103, A108, A144, A145, A246, A266, A267, A276, A288, and 
former Buildings A53, A62, A73, A198, and A913) 

• Subarea 6 (wetlands) 

• Subarea 7 (include Buildings ARS-7, A1, A2, A3, A4, A5, A6, A8, A136, A154, 
A226, and A228). 

The subarea divisions were based on (1) geographic proximity of buildings to one another and 
(2) distribution and types of potential contaminants at each building.  Figure 1-4 of the main RI 
report provides an aerial photograph of the site.  Figure 1-3 of the main RI report shows the 
location of each subarea evaluated in the IA F1 HHRA. 

The HHRA was prepared in accordance with guidance issued by the Department of the Navy 
(Navy), U.S. Environmental Protection Agency (EPA), and California Department of Toxic 
Substances Control (DTSC).  Section 1.2 of the main RI text provides background information 
on the history of the shipyard and other operations conducted at Mare Island, the physical 
characteristics of the island, the nature and results of large-scale environmental investigations, 
and the conceptual framework used to implement and document the RI.  This information was 
used to conduct this HHRA. 

I1.1 OBJECTIVES 

An HHRA is prepared to evaluate potential health risks associated with a site under future land 
use conditions.  The specific objectives of this HHRA for IA F1 are as follows: 

• Estimate the magnitude of potential human health risks associated with 
hypothetical future site conditions at each subarea. 
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• Identify the environmental media and contaminants that pose the primary risk to 
human health.  

• Provide the basis to support risk management decisions about the need for further 
action at IA F1. 

I1.2 SCOPE 

The proposed future reuse is documented in the “Mare Island Specific Plan Amendment and 
Restatement” (City of Vallejo 2008).  The planned reuses for Subareas 1 through 7 are detailed in 
Section 1.2.6 of the main report and is summarized below: 

• Subareas 1 through 4 and the northern portion of Subarea 5 are proposed for mixed 
industrial reuse within Reuse Area 10A.  Reuse Area 10A will host major heavy and light 
industrial development that utilizes the existing buildings and waterfront access while 
also allowing for new buildings of compatible size and function. 

• The southern portion of Subarea 5 and the entirety of Subarea 7 are proposed for reuse as 
a regional park within Reuse Area 12, which will serve the City of Vallejo and 
surrounding communities.  The regional park in Reuse Area 12 is intended to provide 
walking, cycling, and equestrian trails; habitat conservation; and other passive 
recreational uses. 

• Subarea 6, consisting of tidal wetland, is proposed for reuse as a conservation area within 
Reuse Area 10A, and is intended to be a protected tidal wetland. 

Based on the above proposed future land reuses, the purpose of this HHRA is to evaluate the 
effects of chemicals in soil, sediment, and groundwater for a future commercial/industrial 
worker, a construction worker (also considered protective of a utility/maintenance worker), and 
recreational users who may visit the wetlands area.  Residential exposures are not expected under 
future site conditions.  However, a residential exposure scenario was evaluated for Subareas 1-5 
and 7 for comparative purposes and to evaluate potential future unrestricted land use because no 
formal deed notice or other administrative control is yet in place to prohibit future residential 
land use.  Subarea 6 was not evaluated for residential exposures because it is a tidal wetland that 
will be subject to a conservation easement, and thus it is not likely to be developed. 

I2.0 SITE DESCRIPTION AND BACKGROUND 

IA F1 is a portion of Mare Island, which is located in Solano County, California.  Mare Island 
proper is bordered by Highway 37 to the north, Carquinez Strait to the south, and San Pablo Bay 
to the west.  The Napa River (Mare Island Strait) separates Mare Island from the mainland and 
the City of Vallejo to the east.  Mare Island operated as a Navy facility for 142 years until 
officially closing on April 1, 1996. 
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As noted in Section 1.2.2.4 of the main RI text, the original eastern shoreline along the presently 
designated IA F1 was tidal wetland before 1900.  By 1932, the ground elevation of most of the 
area had been raised using imported fill material (made of dredge spoils or upland fill).  A 
portion of IA F1 is paved, and various buildings, scattered vegetation, and exposed soil cover the 
remainder of the site.  Historically, IA F1 was the ordnance production manufacturing area of 
Mare Island.  Additional details on historical munitions operations are provided in 
Section 1.2.2.5 of the RI report.  Sections 2.0 through 8.0 of the RI report describe each subarea.   

I3.0 RISK ASSESSMENT GUIDELINES 

The methods used to conduct the HHRA are based on the risk assessment framework developed 
by EPA and DTSC.  The framework is documented in Risk Assessment Guidance for Superfund 
(RAGS), Volume I:  Human Health Evaluation Manual (Part A) (EPA 1989) and “Supplemental 
Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and 
Permitted Facilities” (DTSC 1992).  The EPA and DTSC framework consists of the following 
six basic steps: 

1. Conceptual Site Model (CSM):  This step involves evaluating potential exposure 
pathways in which human populations might be exposed to chemicals of potential 
concern (COPC) under current or future site conditions.   

2. Data Evaluation and Selection of COPCs:  This step consists of evaluating the 
analytical data for usability in the HHRA, grouping analytical data by site and by 
medium, and selecting COPCs in site media. 

3. Exposure Assessment:  This step quantifies exposure to the identified COPCs for 
exposure pathways that are potentially complete.  Exposure point concentrations 
(EPC) are estimated from measured or modeled concentrations, and pathway-specific 
intakes (doses) are estimated using hypothetical human receptors for evaluation in the 
subsequent risk calculations.   

4. Toxicity Assessment:  This step consists of compiling toxicity values that 
characterize potential adverse health effects from exposure to COPCs.  

5. Risk Characterization:  This step combines the results of the previous steps to 
quantitatively characterize potential risks to human health associated with exposure to 
COPCs at the area evaluated.  Both potential cancer risks and noncancer hazard 
indices (HI), a measure of the potential for adverse health effects other than cancer, 
are evaluated.   

6. Uncertainty Analysis:  This step analyzes the major uncertainties associated with the 
risks calculated. 

The remainder of this appendix presents the methods for and results of each of these steps of the 
HHRA.  The data, assumptions, and calculations associated with each of these steps are provided 
in this HHRA in RAGS Part D tabular format (EPA 2001). 
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I3.1 NAVY’S RISK ASSESSMENT GUIDANCE 

This section summarizes the Navy’s three-tiered risk assessment guidance (Section I3.1.1), the 
requirement to conduct dual tracking (Section I3.1.2), and the Navy’s approach to estimating 
risks and hazards from chemicals found at concentrations within background or ambient levels 
(Section I3.1.3).   

I3.1.1 Three-Tiered Risk Assessment Guidance 

This HHRA is consistent with the Navy policy for conducting HHRAs related to the 
Environmental Restoration Program (Navy 2001).  This policy involves a three-tiered approach 
to conducting HHRAs: 

• Tier 1 – Screening Assessment.  This step involves a screening risk assessment 
to identify COPCs by comparing the maximum detected concentration of each 
chemical in each medium to an appropriate “risk-based criterion.”  This 
comparison is known as Tier 1A.  Based on this screening, sites may be 
eliminated from further evaluation if concentrations of all detected chemicals are 
less than the risk-based criteria.  In addition, sites with chemicals detected above 
risk-based criteria may be retained in a Tier 1B evaluation.  Tier 1B further 
evaluates the chemicals by refining the conservative assumptions for the risk-
based criteria and calculating a risk estimate.  Chemicals with detected 
concentrations exceeding risk-based criteria from the Tier 1B evaluation are 
retained as COPCs and evaluated in Tier 2. 

• Tier 2 – Baseline HHRA.  This step is more rigorous than Tier 1 and involves 
the quantification of adverse health effects on hypothetical human receptors.  This 
tier is conducted at the RI phase and is site-specific.  The result of the Tier 2 
baseline HHRA is a characterization of site risks to determine whether those risks 
are acceptable or unacceptable. 

• Tier 3 – Evaluation of Remedial Alternatives.  This step involves evaluation of 
remedial alternatives which may be conducted during the feasibility study.  The 
decision to evaluate remedial alternatives in Tier 3 usually is based on a 
determination of unacceptable risks at the end of the Tier 2 step.  

Tiers 1A and 2 of the Navy policy are applied in this HHRA.  Specifically, the IA F1 HHRA 
incorporates the Tier 1A assessment into the COPC selection step, which is presented in 
Section I5.0.  Chemicals retained as COPCs are then evaluated quantitatively in the remaining 
components of the HHRA (exposure assessment, toxicity assessment, and risk characterization), 
which together are equivalent to the Navy Tier 2 assessment.   

I3.1.2 Dual-Tracking HHRA 

DTSC requires the preferential use of its carcinogenic toxicity values when conducting risk 
assessments in California.  DTSC’s toxicity values were developed by, and are available from, 
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the DTSC’s Office of Environmental Health Hazard Assessment (OEHHA).  However, federal 
guidance indicates that EPA’s Superfund guidance (including the December 5, 2003, guidance 
on selecting toxicity factors developed by the Office of Solid Waste and Emergency Response 
[OSWER] [EPA 2003]) should be followed when conducting risk assessments at federal 
facilities.  Therefore, to satisfy the requirements of both DTSC and EPA, Navy risk assessment 
guidance (Navy 2003) uses a “dual-tracking” approach to conduct risk assessments.  That is, risk 
assessments are conducted following two parallel tracks:  one that develops potential cancer risk 
estimates and noncancer hazard estimates using EPA’s recommended hierarchy of toxicity 
values, and one that develops these estimates giving preference to DTSC carcinogenic toxicity 
values.  For the DTSC track, the EPA-recommended hierarchy is followed for COPCs without 
DTSC toxicity values to avoid data gaps. 

This HHRA was conducted following the dual-tracking approach (Navy 2003).  Section I9.0 of 
this appendix summarizes potential cancer risk and noncancer hazard estimates derived by 
following this approach. 

I3.1.3 Incremental, Total, and Ambient Risk and Hazard Estimates 

EPA and DTSC risk assessment guidance requires evaluation of potential cancer risks and 
noncancer hazards that may result from exposure to all COPCs identified for a particular site.  
However, DTSC guidance on the COPC selection process differs from the Navy approach (Navy 
2001), which is based on EPA RAGS Part A (EPA 1989) and EPA RAGS Part D (EPA 2001).  
RAGS Part D recommends use of a risk-based screening concentration (such as a risk-based 
regional screening level [RSL]) against which to compare maxima from each subarea to help 
select COPCs.  This also is recommended in the Navy’s tiered risk assessment guidance 
(Navy 2001).  Both state and federal approaches (DTSC 1992, Navy 2004) recommend 
screening metals against ambient concentrations in order to select COPCs.  However, 
DTSC (1992) recommends that no toxicity-based or RSL screen be used to select COPCs for risk 
evaluation.  To satisfy state (DTSC) and federal (Navy and EPA) requirements, the following 
three sets of risk estimates were prepared: 

1. Incremental risk. 
2. Total risk. 
3. Ambient risk. 

Previous HHRAs completed for Mare Island have included incremental, total, site, and ambient 
risk estimates.  The original definitions for these estimates, developed specifically for Mare 
Island in consultation with EPA and DTSC (Tetra Tech EM Inc. [Tetra Tech] 2001), were 
slightly modified for this HHRA to satisfy Navy (2004) requirements.  Following these 
modifications, estimating site risk became redundant; therefore, site risk estimates were excluded 
from HHRAs.  For this HHRA, total risk represents the risks from potential exposure to all 
detected analytes present above ambient concentrations.  That is, total risk includes risks 
associated with all detected organic compounds, plus inorganic compounds occurring naturally 
in the environment, but detected at levels that exceed natural background levels at Mare Island.   
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Incremental risk represents risks from potential exposures to the subset of chemicals detected at 
concentrations above ambient concentrations, with maximum detected concentrations above 
conservative residential risk-based screening concentrations (that is, above EPA’s RSLs 
[EPA 2010a]).  Analytes across IA F1 at maximum detected concentrations above residential 
RSLs are more likely to contribute significantly to human health risks and hazards than detected 
analytes at concentrations below RSLs. 

The ambient risk estimate represents the risk from exposure to metals at concentrations found 
within the background fill concentration range (statistically shown to be attributed to fill upon 
which the area had been constructed) at Mare Island.  That is, ambient risk represents risks 
associated with ambient concentrations of metals that were excluded from the total and 
incremental risk estimates.  

The three risk estimates, or risk scenarios, primarily differ in the chemicals selected for 
evaluation.  In addition, the toxicity assessment differs for some risk scenarios after application 
of the Navy (2003) dual-tracking approach discussed in Section I3.1.2.  The distinctions in 
COPC selection methodology and dual-tracking practices for each risk scenario are as follows: 

• Incremental risk.  Under this risk scenario, a chemical in soil or groundwater 
is selected as a COPC if site concentrations are greater than ambient 
concentrations in Mare Island fill using two-population statistical tests, and the 
maximum concentration exceeds the more conservative value of the residential 
soil RSL (EPA 2010a), “Cal-modified” 2004 EPA Region 9 residential soil 
preliminary remediation goal (PRG) or DTSC’s OEHHA residential soil 
California Human Health Screening Level (CHHSL) (DTSC 2009b).  Two sets of 
risk estimates are developed−one using the EPA toxicity value hierarchy and the 
second using the DTSC toxicity value hierarchy (Navy 2003).  Results of the 
incremental risk evaluation are provided in Attachment I1 and are discussed 
throughout the main text of this appendix. 

• Total risk.  Under this risk scenario, all chemicals detected in soil are carried 
through the risk evaluation except for chemicals found at concentrations 
statistically indistinguishable from their ambient fill concentrations.  Inorganic 
chemicals in groundwater are retained as COPCs if detected at concentrations 
statistically greater than ambient concentrations; all detected organic chemicals in 
groundwater are retained as COPCs.  Risk estimates are developed using only 
DTSC toxicity values.  Results of the total risk evaluation are provided in 
Attachment I2. 

• Ambient risk.  Under this risk scenario, chemicals in soil and groundwater found 
within ambient concentrations are carried through the risk evaluation.  Risk 
estimates are developed using only federal toxicity values.  Results of the ambient 
risk evaluation are provided in Attachment I3. 
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I4.0 CONCEPTUAL SITE MODEL 

The RI report contains background information on the exposure setting and land use at IA F1, 
including site history, geology, hydrogeology, and climate.  Section 1.2.5 of the RI describes the 
CSM used to frame future human health exposure possibilities.  Although this information was 
used to prepare this HHRA, it is not repeated in this appendix. 

I4.1 CURRENT AND FUTURE LAND USE 

The current land use for IA F1 is primarily inactive and vacant land.  Current 
commercial/industrial workers at the site include maintenance workers from the Navy, the City 
of Vallejo, and Island Energy who periodically visit to check the pump station and electrical 
substations and towers.  Navy subcontractors also visit infrequently to perform remedial, 
construction, and removal activities associated with preparing IA F1 for closure, transition, and 
property transfer.  The site is entirely fenced in, and access to the site must be arranged through 
the Navy. 

IA F1 is proposed for mixed industrial reuse, a regional park, and a conservation area, but is also 
designated as an area possibly containing ordnance (City of Vallejo 1994, 2008).  For the 
purposes of this report, the proposed reuse for IA F1 is defined as a mixture of 
commercial/industrial and open space reuse.  Potential human receptors include children and 
adults who may use the area for recreational purposes, construction workers who could be 
present during development of the site, and commercial/industrial workers who could be present 
at the site.  Because current exposures are limited and potentially less conservative than future 
long-term exposures, the focus of the HHRA is on potential future uses of the site rather than 
current exposures.   

The anticipated future land uses include mixed industrial for Subareas 1 through 4 and the 
northern portion of Subarea 5, a regional park for the southern portion of Subarea 5 and the 
entirety of Subarea 7, and a conservation area for Subarea 6.   

The relationship between the subareas discussed in the RI (Section 1.2.5) and the subareas 
evaluated in the HHRA are described in Table I-1.   

I4.2 IDENTIFYING RECEPTORS AND EXPOSURE PATHWAYS 

Receptors and exposure pathways at IA F1 are identified (consistent with the CSM discussed in 
Section 1.2.5 of the main RI text) on the basis of several factors, including site configuration, 
land use, and activity patterns.  The following sections discuss the receptors identified and the 
exposure pathways evaluated in this risk assessment.  
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I4.2.1 Receptors 

Presently, IA F1 is surrounded by a chain-link fence, and access is via a locked gate.  As 
indicated in Section 1.2.5 of the main RI text, the planned future use for IA F1 is predominantly 
for mixed industrial development.  Given this future reuse, the most likely future receptors would 
be commercial/industrial workers and construction workers.  However, to evaluate possible 
recreational use in the areas to remain as open space, recreational users are also evaluated in this 
HHRA.   

Also, in the unlikely event IA F1 is developed for residential use, potential health effects are 
quantified for a hypothetical child/adult resident in Subareas 1-5 and 7.  The residential land-use 
scenario generally represents the greatest potential for exposure to site contaminants.   

I4.2.2 Exposure Pathways 

CSMs depicting the exposure pathways identified for IA F1 are presented on Figures I-1 and I-2.  
Several routes of exposure quantitatively evaluated in this HHRA for the recreational user and 
the construction worker receptor are identical, and include incidental ingestion of soil, dermal 
contact with soil, and inhalation of particulates and vapors from soil.  Exposure pathways 
evaluated for the commercial/industrial worker and resident are identical to those identified for 
the construction worker, but also include inhalation of chemical vapors from subsurface soil 
vapor and groundwater while indoors (for example, in an office or warehouse or residential 
home).  The exposure routes for the construction worker also include inhalation of vapors from 
groundwater in a construction trench.  The following exposure pathways are quantified for all 
four receptors: 

• Incidental ingestion of soil or sediment 

• Dermal contact with soil or sediment 

• Inhalation of chemical vapors in ambient (outdoor) air from soil or sediment 

• Inhalation of chemicals adsorbed to windblown soils or sediment. 

No groundwater ingestion is evaluated for either current or future receptors based on the lack of 
potability of shallow saline groundwater at IA F1 documented in Section 1.2.4.5 of the main RI 
text.  The only complete groundwater-related exposure would be for volatile chemicals migrating 
upward through overlying vadose zone soils.  Based on expected land use (that is, the potential 
for working in a building or warehouse), in addition to the previously listed pathways, potential 
exposure to chemicals migrating from soil vapor and groundwater into indoor air is evaluated for 
the commercial/industrial worker and future residents.  Potential exposure from migration of 
volatile groundwater contaminants into a construction trench is also evaluated for the 
construction worker via inhalation.  Dermal contact with groundwater in a construction trench 
was not considered a complete exposure pathway for a future construction worker.  Institutional 
controls are expected to be implemented in the future in IA F1 because of historical munitions 
operations.  As such, any digging or intrusive activities within IA F1 will be required to undergo 
review in the future and before field work is conducted.  These reviews will include requirements 
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for appropriate health and safety plans.  Furthermore, current construction practices implement 
dewatering methods in areas where work will occur below the ground surface and proximate to 
the groundwater table.  Thus, dermal contact with groundwater in a construction trench in the 
future was not considered a complete pathway and was excluded from the HHRA.  

Exposure to surface water at IA F1 was not considered a complete exposure pathway to future 
receptors and was not evaluated in this HHRA.  Swimming and wading was not considered a 
complete exposure pathway because the surface water within the tidal wetland area of IA F1 
(Subarea 6) fluctuates daily and depends on the semidiurnal tide level (two high tides and two 
low tides per day) at any given time.  Water has been observed at Subarea 6 just a few inches 
above the sediment surface and has not been observed to be greater than the height of the 
pickleweed vegetation.  Thus, recreational exposure to surface water at IA F1 is inconsistent and 
a recreational user would likely be exposed to just a few inches of water.  In addition, this tidal 
wetland area will be subject to a conservation easement in the future (see Figure 1-2 of the main 
RI report), which will likely prevent recreators or other future receptors from walking through 
the wetland area. 

To initiate the RAGS Part D standardized reporting process (EPA 2001), a modified version of 
the “Selection of Exposure Pathways” standard Table 1 was completed for the subareas 
evaluated in the HHRA.  This table mirrors the graphical CSMs (Figures I-1 and I-2) and is 
provided in Table I1-1.1 of Attachment I1. 

I5.0 DATA EVALUATION AND IDENTIFICATION OF CHEMICALS OF POTENTIAL 
CONCERN 

This section discusses the process used to evaluate, reduce, and group the analytical data for the 
IA F1 subareas, and describes the methods used to identify COPCs for quantitative evaluation in 
the HHRA. 

I5.1 DATA EVALUATION 

This section provides a brief summary of the methods used to evaluate and validate the data used 
to conduct the HHRA for IA F1.  A more detailed discussion is provided in Section 1.3 of the 
main RI text.  

As part of the data evaluation process, all analytical data were reviewed to verify that the data 
met EPA data quality criteria for use in a risk assessment (EPA 1992).  Samples collected during 
the RI were validated in accordance with EPA data validation guidelines (EPA 2008, 2010b).  To 
summarize the data validation process, all analytical data were subject to a cursory review, and 
10 percent of the data were fully validated.  The cursory review evaluated key quality assurance 
and quality control (QA/QC) information such as holding times, calibration requirements, and 
spiking accuracy.  The full validation evaluated additional QA/QC criteria and used the raw data 
to check calculations and analyte identifications.  The overall objective of data validation was to 
verify that the analytical data met EPA guidelines for adequacy based on precision, accuracy, 
representativeness, comparability, and completeness (PARCC) parameters.  At each stage of the 
validation, qualifiers were assigned to the results according to EPA guidelines (EPA 2008, 
2010b) and associated analytical methods. 
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The results of the data validation process are documented in a quality control summary report 
(QCSR) presented in Appendix C of the main RI report.  The QCSR includes a discussion of 
PARCC parameters, an evaluation of how well data met PARCC parameter goals established in 
the quality assurance project plan, and a summary of how meeting these PARCC goals helps 
achieve data quality objectives for the RI.  All data without qualifiers and all data qualified as 
estimated (J) were used in the HHRA.  Data qualified as nondetect (U) were incorporated into 
the HHRA by using a proxy concentration as described in Appendix H.  Consistent with EPA 
guidance, data qualified as rejected (R) are considered unusable for risk assessment purposes 
(EPA 1989, 1992); no data qualified as rejected were used in the HHRA for IA F1.  

I5.2 DATA GROUPING 

The validated analytical data were then grouped by sample medium (soil, groundwater, and soil 
gas) according to the subareas identified for evaluation in the exposure assessment 
(Appendix H).  The soil analytical data for each subarea (that is, Subareas 1 through 7) were 
further divided into the following two subsets, corresponding to the following depth intervals:   

1. Surface soils and sediment, represented by soil or sediment samples collected 
from 0 to 2 feet below ground surface (bgs).  Samples were included if they had 
both a top depth less than or equal to 2.0 and a bottom depth less than or equal to 
2.5.  The approach for risk assessments at Mare Island was developed presuming 
that a person could easily dig a hole up to 2.0 feet bgs.  This data set was used to 
evaluate potential exposures associated with the future developed and 
undeveloped configurations. 

2. Subsurface soils, represented by soil samples collected from 0 to 10 feet bgs, 
where 10 feet represents the bottom of the sample depth interval.  This data set 
was used to evaluate potential exposures associated with a future redevelopment 
scenario.  This scenario accounted for the possibility of future regrading or 
excavation activities, which would redistribute subsurface soils to the surface.   

Groundwater samples were grouped based on available data for Subareas 1-5 and 7.  Soil gas 
data are available only for Subareas 3 and 5 based on previous assessments that indicated volatile 
chemicals in groundwater at these subareas were of potential concern.  Soil, groundwater, and 
soil gas sampling locations are shown on Figures 1-6A and 1-6B of the RI report.  Section 1.3.7 
of the main RI describes the phased approach used to determine the sampling locations. 

Tables I1-2.1 through I1-2.21 of Attachment I1 list all analytes detected in one or more soil and 
sediment samples for each of the subareas for the 0- to 2-foot and 0- to 10-foot soil depth 
intervals, groundwater, and soil gas.  The tables include the following information about each 
detected chemical:  minimum and maximum concentrations, location of maximum concentration, 
detection frequency, range of quantitation limits, residential screening level for soil, and 
identification of COPC. 

Tables I1-3.1 through I1-3.19 provide the data for soil, sediment, and groundwater at IA F1, 
including the following information for each chemical: 
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 An indication of whether the concentrations across the site are normally, 
lognormally, gamma, or nonparametrically distributed 

 Frequency of detection (number of detections compared with number of samples 
collected) 

 The minimum and maximum reported detection limits (values below detection 
limits are referred to in the table as censored data) 

 The minimum and maximum detected concentrations 

 Number of high censored results 

 The arithmetic mean and 95th percentile upper confidence limit on the arithmetic 
mean (95UCL).  

Analytes for which all results were reported as nondetect (U-qualified) are not listed in the 
tables.  Surface (0 to 2 feet bgs) and subsurface (0 to 10 feet bgs) sampling locations are shown 
on Figures 1-6A and 1-6B of the main RI.  Air samples were not collected as part of the site 
characterization of IA F1.  As discussed in Section I6.1.3, however, outdoor air concentrations of 
volatile and particulate chemicals were modeled based on soil concentrations.  Indoor air 
concentrations of volatile chemicals were modeled from groundwater and soil gas, as detailed in 
Attachment I4.  Outdoor air concentrations within a construction trench were modeled from 
groundwater, as detailed in Attachment I5. 

I5.3 IDENTIFYING CHEMICALS OF POTENTIAL CONCERN 

COPCs are chemicals carried through the quantitative exposure assessment and risk 
characterization portions of the HHRA.  COPCs represent the chemicals assumed to account for 
most of the estimated health risks for a site.  Data for soil, sediment, groundwater, and soil gas 
for Subareas 1 through 7 were used to identify COPCs.  COPCs were identified separately for 
soil/sediment, groundwater, and soil gas for each subarea. 

Detected chemicals selected for evaluation in this HHRA are COPCs.  The following sections 
describe the COPC selection process for soil and sediment (Section I5.3.1), groundwater 
(Section I5.3.2), and soil gas (Section I5.3.3).  COPCs for soil, sediment, groundwater, and soil 
gas for all evaluated subareas are summarized in Tables I1-2.1 through I1-2.21 of Attachment I1.  
COPCs for each subarea are listed in Table I-2.   

I5.3.1 Soil and Sediment 

COPCs represent those site-related chemicals assumed to account for the majority of any 
estimated health effects at a site.  Consistent with guidance provided by EPA (1989, 2001) and 
the Navy (2000, 2001), the following criteria were used to identify COPCs in soil and sediment 
for all seven subareas at IA F1: 

 If an inorganic chemical is considered an essential human nutrient (that is, 
calcium, magnesium, potassium, or sodium), it was excluded as a COPC. 
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• If the maximum detected concentration of a chemical in soil or sediment exceeded 
the more conservative value of the residential soil RSL (EPA 2010a), “Cal-
modified” 2004 EPA Region 9 residential soil PRG or DTSC’s OEHHA 
residential soil CHHSL (DTSC 2009b), it was retained as a COPC.  Residential 
soil RSLs, PRGs, and CHHSLs account for chemical exposures associated with 
incidental ingestion, dermal contact, and outdoor inhalation of soil and sediment 
particulates and vapors.   

• If the concentration of an inorganic chemical was determined statistically below 
its ambient level documented at Mare Island (Tetra Tech 2002), it was excluded 
as a COPC in soil from the incremental and total risk evaluations.  However, these 
excluded inorganic chemicals were considered in the ambient risk evaluation. 

A more detailed discussion of the RSLs and the methods used to conduct the ambient analysis 
are provided in the following text.  

I5.3.1.1 Risk-based Concentrations 

RSLs are risk-based concentrations that correspond to a cancer risk of 1E-06 or a hazard 
quotient (HQ) of 1, based on standardized equations that combine standard exposure 
assumptions and EPA toxicity values.  Exposure pathways incorporated into the RSLs for soil 
are incidental ingestion, dermal contact, and inhalation of airborne particles and volatile 
organic compounds (VOC) released from soil to ambient (outdoor) air.  RSLs are currently 
available for a resident and an industrial/commercial worker (EPA 2010a).  Select past EPA 
PRGs were modified to be consistent with DTSC guidance, and were known as “Cal-modified” 
PRGs (DTSC 2009b).  The main difference in EPA and DTSC methodology is EPA’s lack of 
route-to-route extrapolation of toxicity values, which results in RSLs at higher concentrations 
than the comparable PRG and/or EPA’s exclusion of RSLs for some compounds previously 
listed in the EPA RSL tables.  The Navy has accepted the use of Cal-modified values, when 
available, for screening purposes only (Navy 2009).  The residential RSL is more conservative 
(that is, lower) than the commercial/industrial RSL because residential exposure is expected to 
be greater (more prolonged) than the shorter exposure times of occupational receptors.  The 
risk estimates developed using risk-based concentrations represent the risk for all exposure 
pathways evaluated within the RSL framework. 

I5.3.1.2 Ambient Analysis 

Site soil and sediment concentrations were compared with IA F1 (Tetra Tech 2002) ambient 
concentrations of inorganic chemicals following Navy guidance (Navy 1998, 1999, 2000).  The 
null hypothesis (Ho) (site concentrations are less than or equal to ambient concentrations) was 
tested in two ways, depending on the percentage of nondetects for each chemical, as follows: 

• For data sets where nondetected concentrations composed less than 40 percent of 
the data, the Wilcoxon Rank Sum (WRS) test was used to compare the site data 
set with the ambient data set.  For example, the WRS test was performed when an 
element was detected in more than 60 percent of the samples.   
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– If the WRS test showed a shift in the median, indicating that site 
concentrations exceeded ambient concentrations, the chemical was retained 
for screening with the RSLs.   

– If the WRS test did not show a shift in the median (that is, site concentrations 
were not elevated with respect to ambient concentrations), the quantile test 
was performed to test for differences from ambient levels.  If the quantile test 
resulted in rejecting Ho, the chemical was identified as “exceeding ambient” 
and retained for toxicological screening.  If the quantile test failed to detect 
hot spots, the chemical was dropped from further consideration.   

• For data sets in which nondetected concentrations composed more than 40 percent 
of the data, both the test of proportions (implemented using the Fisher exact test) 
and the quantile test were performed.  If either test rejected Ho, the chemical was 
retained.  If neither test rejected Ho, the chemical was dropped from further 
consideration.  

For a data set including six or fewer data points, no statistical analysis was conducted, and the 
maximum detected concentration was used as the EPC in the HHRA. 

Inorganic chemicals that exceeded IA F1 ambient concentrations, based on either a shift in the 
median or an indication of hot spots, were considered to represent potential site releases and 
were evaluated in the HHRA.  Those chemicals that did not exceed ambient concentrations were 
dropped from further consideration.  Inorganic chemicals for which no ambient concentrations 
were available were treated as though they exceeded ambient and were retained by default.  All 
detected organic chemicals were considered to represent potential site releases and were 
considered in the HHRA.  Tables I1-2.22 through I1-2.34 of Attachment I1 present the results of 
the ambient analysis for soil and sediment. 

I5.3.2 Groundwater 

As discussed in Section 1.2.4.5 of the main RI text, groundwater at IA F1 is not potable due to 
high salinity and slow production rates.  As a result, no direct (ingestion or dermal) exposure 
pathways are complete.  However, VOCs in groundwater can volatilize and migrate upwards into 
enclosures (for example, buildings) and into construction trenches.  Therefore, inhalation of 
VOCs that volatilize from groundwater to outdoor and indoor air represents an indirect exposure 
pathway.  Indoor air exposures are considered more significant than outdoor air exposures 
because vapors become more concentrated indoors.  Dermal contact with groundwater within a 
construction trench is not anticipated for the construction worker because dewatering practices 
would be implemented as a result of the shallow groundwater conditions at the site.  Dewatering 
would reduce the potential for groundwater pooling at the base of the trench and, thus, direct 
exposure to groundwater in a trench is not a complete pathway.   

Inorganic chemicals that exceeded IA F1 ambient concentrations, based on either a shift in the 
median or an indication of differences from ambient levels, were considered to represent 
potential site releases and were evaluated in the HHRA.  Those chemicals that did not exceed 
ambient concentrations were dropped from further consideration.  Inorganic chemicals for which 
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no ambient concentrations were available were treated as though they exceeded ambient 
concentrations and were retained by default.  All detected organic chemicals were considered to 
represent potential site releases and were included in the HHRA.  

The COPCs in groundwater for each subarea, identified using the selection process described 
previously, are presented in Tables I1-2.14 through I1-2.19 in Attachment I1. 

I5.3.3 Soil Gas 

Soil gas samples were collected in Subareas 3 and 5 only, at locations where VOC concentrations 
detected in soil and groundwater were most elevated and had estimated a potential risk.  Samples 
were collected in vadose zone soil from two locations southeast of Building A216 in Subarea 3 
from 3.0 to 3.5 feet bgs (Figure 4-1 of the main RI report) and two locations east of Building 
A267 in Subarea 5 from 7.0 to 7.5 feet bgs (Figure 6-1 of the main RI report).  All soil gas 
samples were considered in the HHRA.  The maximum detected concentration between the two 
locations was used as the EPC in the HHRA for each subarea.  The COPCs in soil gas for 
Subareas 3 and 5 are presented in Tables I1-2.20 through I1-2.21 in Attachment I1. 

I6.0 EXPOSURE ASSESSMENT 

An exposure assessment identifies potential human receptors who could be exposed to site-
related chemicals, as well as the routes, magnitude, frequency, and duration of the potential 
exposures.  The principal objective of this evaluation is to identify reasonable maximum 
exposures (RME).  As defined by EPA (1989), the RME is the maximum exposure reasonably 
expected at a site.  The potential human receptors and complete exposure pathways for the 
identified receptors were presented in Section I4.0, Conceptual Site Model.  The remainder of 
this section describes the process used to estimate EPCs and quantify chemical intake for 
pathway-specific exposures for each receptor. 

I6.1 EXPOSURE POINTS AND EXPOSURE POINT CONCENTRATIONS 

Potential exposure points are identified based on anticipated future population activity patterns 
and the relationship of those activities to the presence of contaminated media.  A location is 
identified as an exposure point if a human might ingest or have dermal contact with 
contaminated soil or inhale contaminated air in the future.  The spatial distribution of COPC 
concentrations (for example, VOCs) at IA F1 was evaluated to identify possible areas of 
localized contamination.   

I6.1.1 Soil and Sediment 

EPCs were calculated following EPA guidance (EPA 2002, 2009b) for a surface soil (0 to 2 feet 
bgs) data set and a combined surface/subsurface soils (0 to 10 feet bgs) data set.  The underlying 
assumption in the assessment of the combined surface/subsurface soils data set is that subsurface 
soil may be brought to the surface during redevelopment activities (for example, removal of 
current structures, excavation of soil for construction of new facilities, and regrading).   
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As noted in Section I1.2, IA F1 is proposed for commercial/industrial reuse, a regional park, and 
open space (City of Vallejo 1994, 2008).  If the site remains undeveloped or undergoes minimal 
disturbance, future site conditions will mirror current site conditions (that is, the soil will not be 
excavated and redistributed across the site).  Under this future condition (minimal disturbance 
scenario), a commercial/industrial worker or residential user may be present on IA F1 and may 
be exposed to chemicals in the soil from 0 to 2 feet bgs.  However, if IA F1 is developed (that is, 
intrusive development scenario), construction workers could be exposed during redevelopment.  
In addition, commercial/industrial workers and residential or recreational users would become 
potentially exposed future receptors.  Exposure for the future redeveloped case thus includes 
exposure to any COPCs detected between 0 and 10 feet bgs.  Future site conditions were 
evaluated as described in the following paragraphs.  

Under a future minimal disturbance scenario, a commercial/industrial worker, residential receptor, 
and a recreational user (Subarea 6 only) receptor were evaluated using the 0- to 2-foot bgs 
sediment/soil data set.  Under a future intrusive developed scenario, a construction worker, 
commercial/industrial worker, and residential receptor were evaluated using the 0- to 10-foot bgs 
soil data set.  

For this HHRA, both the 0- to 2-foot and the 0- to 10-foot bgs depth intervals were evaluated for 
the commercial/industrial worker and residential receptors.  Only the 0- to 2-foot bgs depth 
interval was evaluated for the recreational user at Subarea 6, who is assumed to minimally 
disturb surface sediment/soils.  Only the 0- to 10-foot bgs depth interval was evaluated for the 
construction worker, who is assumed exposed to soil only during such intrusive activities as 
excavation, with mixing of all soil depths as the most reasonable exposure.   

Detailed summary statistics for all detected analytes in soil and sediment are presented in 
Tables I1-2.1 through I1-2.13 in Attachment I1.  EPCs in soil and sediment and the basis for 
their calculations are presented in Tables I1-3.1 through I1-3.13.  Each table identifies the type of 
statistical distribution that was associated with each EPC, following EPA (2002, 2009b) 
guidance.  95UCL concentrations were calculated using distribution-dependent formulae, 
following Gilbert (1987) and EPA (2002, 2009b), as described in detail in Appendix H.  In cases 
where the 95UCL exceeded the maximum detected concentration, the maximum detected 
concentration was used as the soil EPC. 

I6.1.2 Groundwater 

Detailed summary statistics for all detected analytes in groundwater are presented in 
Tables I1-2.14 through I1-2.19 in Attachment I1.  EPCs in groundwater and the basis for their 
calculations are presented in Tables I1-3.14 through I1-3.19 in Attachment I1.  Like soil and 
sediment above, 95UCL concentrations were calculated using distribution-dependent formulae, 
following Gilbert (1987) and EPA (2002, 2009a), as described in detail in Appendix H.  In cases 
where the 95UCL exceeded the maximum detected concentration, the maximum detected 
concentration in groundwater for each subarea was used as the groundwater EPC. 
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I6.1.3 Outdoor Air – Particulate and Volatile Chemicals Released from Soil 

Chemicals can be transferred to outdoor air by three mechanisms:  (1) wind erosion and release of 
airborne particulates from soil, (2) volatilization from soil, and (3) volatilization from groundwater 
(Section I6.1.4).  In the absence of direct measurements of chemical concentrations in air, models 
were used to estimate EPCs in outdoor air as a result of these soil transfer mechanisms. 

EPCs of volatile compounds released from soil to outdoor air and chemicals in airborne 
particulates were estimated using the soil EPCs as the source term along with an EPA 
methodology on the derivation of RSLs (EPA 2010a).  To derive these outdoor air EPCs, the 
soil EPC was multiplied by the reciprocal of a chemical-specific volatilization factor (VF), 
which is a chemical-specific value that relates chemical concentrations in soil to airborne 
concentrations that may be inhaled.  The chemical-specific volatilization factors used for IA F1 
are presented in Table I-3. 

To derive EPCs for airborne particulates, EPA uses a model that calculates a particulate emission 
factor (PEF) relative to the contaminant concentration in soil and the concentration of respirable 
particulates in the air due to fugitive dust (erosion from wind) emissions from contaminated 
soils.  The PEF is a non-chemical-specific value that relates chemical concentrations in soil to 
airborne concentrations that may be inhaled.  The PEF model is based on a study by Cowherd and 
others (1985) involving a rapid assessment procedure applicable to a typical hazardous site 
where surface contamination provides a relatively continuous and constant potential for emission 
over an extended period.   

EPCs for nonvolatile COPCs released from surface and subsurface soil to outdoor air as 
particulates were estimated using soil EPCs as the source term and the methodology provided 
by EPA in its memorandum describing the derivation of RSLs (EPA 2010a).  To derive the 
EPCs for particulates released to outdoor air, the soil EPC was multiplied by the reciprocal of 
the PEF.  The EPA (2010a) default PEF of 1.36E+09 cubic meters per kilogram (m3/kg) was 
used to evaluate particulate inhalation exposures for all receptors except the future construction 
worker, who was evaluated using a PEF of 1.00E+6 m3/kg (DTSC 2011a).  The default PEF is 
based on the assumption that vegetation covers 50 percent of the site.  This assumption may 
overestimate COPC concentrations in outdoor air for the IA F1 where the percentage of 
vegetative cover or pavement exceeds 50 percent at the site and thus accordingly reduces the 
potential for particulate emissions from soil. 

I6.1.4 Outdoor Air – Volatile Chemicals Released from Groundwater to 
Construction Trench Air 

Possible future construction at the site may involve construction of trenches and, therefore, 
construction workers at the site may be exposed to airborne vapors in a trench.  A model was 
developed to simulate migration of chemicals in groundwater through the soil into a trench to 
estimate the vapor concentrations in the trench.  The IA F1 HHRA adopted the EPA (2010a) 
definition of volatility (Henry’s law constant greater than 1E-05 atmosphere-cubic meter per 
mole and molecular weight less than 200 grams per mole).  Only detected contaminants that met 
those two criteria were considered VOCs and available for intake via an inhalation pathway. 
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Models were used to estimate EPCs in construction trench air that may be inhaled by 
construction workers from volatile COPCs in groundwater.  A model was developed to simulate 
migration of chemicals in groundwater through the soil into a trench to estimate the vapor 
concentrations in the trench.  The model consists of two parts: (1) calculation of volatile 
emission rates from groundwater into a trench, using the VLEACH model (Ravi and Johnson 
1996), and (2) calculation of vapor concentrations in the trench air using the calculated emission 
rates and a simple air dispersion (box) model.  A full description of the model used to estimate 
volatilization into a construction trench is provided in Attachment I5.  Trench air concentrations 
derived from the model (EPCs) for VOCs migrating from groundwater in Subareas 1 through 5 
are summarized in Tables I1-3.20 through I1-3.24 of Attachment I1.  Groundwater data is not 
available for Subarea 6 and no volatile chemicals were detected in groundwater at Subarea 7; 
thus, no trench air concentrations were modeled for those subareas.   

I6.1.5 Indoor Air – Subsurface Vapor Intrusion  

Samples collected from the water-bearing zone closest to the land surface were considered 
appropriate for evaluation of vapor intrusion.  Most monitoring wells at Mare Island are all in the 
same (assumed to be connected) water-bearing zone, and the layer of groundwater from which 
organic vapors emanate is within about 6 to 7 feet of the land surface, depending on seasonal 
conditions.  Available groundwater data from monitoring wells within Subareas 1 through 5 were 
used in the HHRA.   

No wells are located in Subarea 6.  Although groundwater in upland subareas is assumed to 
move toward Subarea 6, exposure to groundwater at Subarea 6 is not considered a complete 
human health exposure pathway (Figures I-1 and I-2, and Table I1-1.1 of Attachment I1) because 
no current or future groundwater-to-air exposures are expected in the subarea.  Groundwater data 
available for Subarea 7 indicated no volatile chemicals are present in the groundwater; thus, no 
complete groundwater-to-air exposures were evaluated for Subarea 7. 

As indicated in Section 1.2.4.5 of the main RI text, groundwater at IA F1 is considered 
nonpotable.  As a result, no direct (ingestion or dermal) exposure pathways are complete for the 
commercial/industrial worker and resident.  However, VOCs in groundwater and subsurface soil 
(as soil gas) can migrate upwards into enclosed spaces (for example, buildings).  The maximum 
detected concentrations in groundwater were used to estimate indoor air concentrations for 
Subareas 1 through 5, and in soil gas at Subareas 3 and 5, and were assumed to represent future 
site conditions.  Methods used to estimate indoor air vapor concentrations are consistent with 
DTSC guidance and protocols (DTSC 2011b) and presented in Attachment I4.  Indoor air 
concentrations derived from the model (EPCs) for VOCs migrating into indoor air from 
groundwater in Subareas 1 through 5, and from soil gas in Subareas 3 and 5, are summarized in 
Tables I1-3.25 through I1-3.31 of Attachment I1. 

I6.2 CHEMICAL INTAKE ESTIMATES 

Estimates of exposure are based on the EPCs (as described in Section I6.1) and scenario-specific 
assumptions and intake parameters.  Consistent with EPA (1995) guidance, exposure estimates 
(intakes)—expressed in terms of milligrams of chemical per kilogram body weight per day 
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(mg/kg-day)—were calculated for a RME scenario for each receptor and exposure pathway.  The 
RME represents the highest exposure reasonably expected and is calculated using the EPC and 
the RME exposure parameters. 

EPA-derived exposure algorithms were used to estimate the chemical intakes for each route of 
exposure (that is, oral, dermal, and inhalation).  The generic equations for calculating chemical 
intake are provided below (EPA 1989, 2009a): 

ATBW
EDEFCRCdermalororalI

×
×××

=)(  (I-1) 

AT
EDEFETCinhalationI ×××

=)(  (I-2) 

where 
I = Intake:  the amount of chemical at the exchange boundary (from oral or 

dermal exposure, in mg/kg-day; from inhalation exposure, in milligrams per 
cubic meter [mg/m3]) 

C = Chemical concentration for the exposure medium:  the EPC (for example, 
milligrams per kilogram [mg/kg] for soil) 

CR = Contact rate:  the amount of contaminated medium contacted orally or 
dermally per unit of time or event; may be the ingestion rate or dermal contact 
rate (for example, milligrams per day [mg/day] for the ingestion rate of soil).  
The contact rate is not applicable for inhalation exposures. 

ET = Exposure time:  number of hours during which the exposure occurs (hours per 
day); the exposure time is applicable only for inhalation exposures. 

EF = Exposure frequency:  how often the exposure occurs (days per year) 
ED = Exposure duration:  the number of years during which a receptor comes in 

contact with the contaminated medium (years) 
BW = Body weight:  the average body weight of the receptor over the exposure 

period (kilograms); only applicable for oral and dermal exposures 
AT = Averaging time:  the period over which exposure is averaged (days for oral 

and dermal exposures; hours for inhalation exposures).  For carcinogens, the 
averaging time is 25,550 days (oral and dermal exposures) and 613,200 hours 
(inhalation exposures) on the basis of a lifetime exposure of 70 years, which 
represents the average life expectancy.  For noncarcinogens, the averaging time 
is equal to the exposure duration expressed in days (ED × 365 days/year) for 
oral and dermal exposures, and in hours (ED × 365 days/year × 24 hours/day) 
for inhalation exposures.   

Pathway-specific variations of the generic equation above were used to calculate intakes of 
COPCs.  The exposure parameters common to all equations are discussed in Section I6.2.1, and 
pathway-specific equations and exposure parameters are discussed in Section I6.2.2. 
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I6.2.1 General Exposure Assumptions 

The exposure parameter values used in the intake equations are based on a series of reported and 
assumed factors related to current and potential land use patterns at IA F1.  Exposure parameters 
also account for a number of physiological factors, such as daily breathing rate and surface area 
of exposed skin.  Exposure parameters common to all intake equations are the exposure time, 
exposure frequency, exposure duration, body weight, and averaging time.  Each of these 
parameters is discussed in detail in the following text and are presented in Tables I1-4.1 and 
I1-4.2 of Attachment I1.   

I6.2.1.1 Exposure Time, Frequency, and Duration 

The three parameters (exposure time, exposure frequency, and exposure duration) together 
define the total extent of exposure of a receptor.  The exposure time is the number of hours per 
day (or hours per event) when a receptor is present at a specific exposure point; it is used only to 
describe the inhalation pathway.  An exposure time of 8 hours per day was assumed for the 
commercial/industrial worker (EPA 1991a, DTSC 1992) and the construction worker (EPA 
1991a, DTSC 1992) for evaluation of exposures to COPCs in soils released to outdoor air from 
wind erosion or volatilization.  The exposure times for the child and adult resident were assumed 
to be 24 hours per day (EPA 1991a, DTSC 1992).  An exposure time of 2 hours per day was 
assumed for the future adult and child recreational user (site-specific).  It was assumed the 
construction worker would spend 1 hour per day in a construction trench.   

The exposure frequency is the number of days per year (or events per year) when exposure 
occurs.  An exposure frequency of 250 days per year was assumed for commercial/industrial and 
construction workers (EPA 1991a, DTSC 1992), corresponding to the number of workdays in a 
year.  An exposure frequency of 350 days per year was assumed for both the child and adult 
resident and recreational users (EPA 1991a, DTSC 1992), based on the assumption of year-round 
exposure.  It was assumed the construction worker would spend a limited time in a construction 
trench, and an exposure frequency of 90 days per year was used.   

The exposure duration is the total number of years when exposure occurs.  The exposure 
duration was 25 years for the commercial/industrial worker (EPA 1991a, DTSC 1992); 1 year 
for the construction worker (EPA 2002, DTSC 2000); and 30 years for the resident and 
recreational users, which is equivalent to 24 years for the adult and 6 years for the child 
(EPA 1991a, DTSC 1992). 

I6.2.1.2 Body Weight 

Consistent with EPA and DTSC guidance (EPA 1991a, DTSC 1992), a default body weight of 
70 kilograms was used for all adult receptors, and 15 kilograms was used for the child receptor. 
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I6.2.1.3 Averaging Time 

The averaging time for addressing adverse noncancer health effects is equal to the exposure 
duration (in years) times 365 days per year, as recommended by EPA (1989).  The averaging 
time for cancer risk estimation is the number of days in a 70-year lifetime or 25,550 days, as 
recommended by EPA (1989).  For the inhalation route, the averaging time is converted from 
days to hours. 

I6.2.2 Pathway-Specific Exposure Factors 

This section summarizes the exposure factors unique to each of the exposure pathways 
quantified in this HHRA, and these factors are summarized in RAGS Part D standard “Values 
Used for Daily Intake” tables (Tables I1-4.1 and I1-4.2 of Attachment I1).   

I6.2.2.1 Exposure Parameters and Equation for Inhalation of Volatile Emissions and 
Particulates Released from Soil 

Individuals may be exposed to COPCs in air by inhaling chemicals in vapor phase or sorbed to 
particulates.  Exposure time, exposure frequency, and exposure duration are used to estimate 
chemical intake from the inhalation exposure route.  The assumptions for these parameters are 
discussed above in Section I6.2.1.  Chemical-specific VFs and site- and scenario-specific PEFs, 
described in Sections I6.1, were used to estimate EPCs in outdoor air.  In addition, maximum soil 
concentrations were used to estimate indoor air concentrations.  The protocols followed for this 
pathway are described in Attachment I4. 

I6.2.2.2 Exposure Parameters and Equation for Incidental Ingestion of Soil 

Individuals may be exposed to COPCs in soil by inadvertently ingesting contaminated soil.  The 
intake (applied dose) is estimated as the amount of chemical at the exchange boundary 
(gastrointestinal tract).  The exposure parameters specific to the ingestion of soil pathway are the 
soil ingestion rate and the fraction of the ingested soil assumed contaminated.   

Default soil ingestion rates were used for the workers:  100 mg/day for the future 
commercial/industrial worker and 330 mg/day for the construction worker (EPA 1991a, 2002).  
Estimated soil ingestion rates were 200 mg/day for the child and 100 mg/day for the adult 
resident and recreational receptors.  Different ingestion rates were necessitated, given children’s 
mouthing habits, which are assumed to result in greater incidental soil intakes during the 
preschool years (EPA 1991a, 2010a).  All factors are presented in Table I1-4.1 of Attachment I1.   

The term “fraction ingested” is used to account for the fraction of soil contacted that is assumed 
contaminated.  All soil contacted is conservatively assumed contaminated for this HHRA (that is, 
the fraction ingested was set equal to 1).  However, the recreational user was assumed to ingest 
50 percent of that assumed for a residential receptor (fraction ingested was set equal to 0.5). 



 

Appendix I, Final RI Report, IA F1 I-21 
Former Mare Island Naval Shipyard 

I6.2.2.3 Exposure Parameters and Equation for Dermal Contact with Soil 

Individuals may be exposed to COPCs in soil by direct contact with the skin.  The intake for the 
dermal pathway is estimated as an absorbed dose, which is the amount of chemical that crosses 
the skin, enters the body, and passes into the bloodstream.  (The absorbed dose contrasts with an 
applied dose, which is used to estimate intake for all other exposure routes.)  The exposure 
parameters specific to the assessment of the dermal pathway are the skin surface area (the 
amount of skin in contact with soil), the amount of soil adhering to the skin (adherence factor), 
and the chemical-specific dermal absorption factor (ABS) (that is, the fraction of chemical in 
contact with the skin that actually crosses the skin barrier).  ABS factors are taken from EPA 
(2010a) and are summarized in Table I-3.   

Receptor-specific values for the dermal adherence factor were provided by DTSC (2000):  
0.2 milligram per square centimeter (mg/cm2) for the commercial/industrial worker, 0.8 mg/cm2 for 
the construction worker, 0.2 mg/cm2 for the child resident, 3.3 mg/cm2 for the child recreator (who 
is assumed to be in contact with wet sediment in Subarea 6), and 0.07 mg/cm2 for adult residents 
and adult recreational users.  Table I1-4.1 of Attachment I1 summarizes dermal parameter values 
for soil. 

The following default values for body surface area were used:  5,700 square centimeters (cm2) 
for commercial/industrial and construction workers (DTSC 2000), 2,900 cm2 for child residents 
and recreational users, and 5,700 cm2 for adult residents and recreational users (DTSC 2000, 
EPA 2004). 

I7.0 TOXICITY ASSESSMENT 

The toxicity assessment identifies the reference doses (RfD), reference concentrations (RfC), 
slope factors (SF), and inhalation unit risks (IUR) used to evaluate adverse noncancer health 
effects and cancer risks.  Based on the methodology for the HHRA, two sets of risks were 
calculated:  one set using federal (EPA) toxicity criteria, and the other set using the DTSC toxicity 
criteria.  The hierarchy of sources used to obtain EPA and State of California toxicity criteria are 
described below.  The RfDs and SFs are discussed in Sections I7.1 and I7.2.  Special 
considerations on route-to-route extrapolations, selection of chemical surrogates, chromium, lead, 
total polychlorinated biphenyls (PCB), and dioxin are discussed in Sections I7.3 through I7.8. 

The first set of risk estimates were calculated using the federal toxicity criteria hierarchy.  
Sources used to obtain federal toxicity criteria are listed below, and follow the hierarchy outlined 
in EPA (2003). 

1. EPA’s Integrated Risk Information System (IRIS).  IRIS is an online database that 
contains EPA-approved RfDs, RfC, SFs, and IURs (EPA 2011).  The toxicity 
criteria provided in IRIS have undergone review and are recognized as agency-
wide consensus information. 
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2. EPA’s Provisional Peer-Reviewed Toxicity Values (PPRTV) Database.  EPA’s 
PPRTVs are EPA-approved RfDs, RfCs, SFs, and IURs that have undergone 
review and are recognized as consensus information.  The PPRTVs are obtained 
from EPA (2010a). 

3. Other EPA toxicity values, including, but not limited to: 

a. EPA’s Health Effects Assessment Summary Tables (HEAST) (EPA 1997). 

b. EPA’s National Center for Environmental Assessment (NCEA) papers 
(chemical-specific references).  NCEA values are obtained from EPA (2010a). 

c. California Environmental Protection Agency’s (Cal/EPA) OEHHA on-line 
database, which contains approved toxicity criteria (OEHHA 2011).  These 
toxicity criteria have undergone review and are recognized toxicity values for 
evaluations in California.   

4. For noncancer effects from inhalation route exposures, OEHHA chronic reference 
exposure levels (REL) (OEHHA 2008).  

The second set of risk estimates were calculated using a similar toxicity criteria hierarchy, except 
that State of California toxicity criteria, when available, were used preferentially over federal 
criteria for assessing cancer effects.  State criteria were also used preferentially over federal 
criteria for assessing noncancer effects if state criteria were based directly on inhalation studies.  
Sources used to obtain toxicity criteria for the state toxicity criteria hierarchy are listed below, in 
descending order. 

1. Carcinogenic toxicity criteria OEHHA 2011:  OEHHA online database ( ).  If an 
OEHHA toxicity criterion for cancer effects is not available, the toxicity criterion 
is the same as the value used for the federal toxicity criteria hierarchy. 

Noncarcinogenic toxicity criteri

a. The EPA (

a (inhalation exposure only): 

2011) IRIS RfC is used if the EPA IRIS RfC was based on an 
inhalation study (and not extrapolated from an oral study). 

b. The OEHHA chronic REL (OEHHA 2008) is used if the EPA IRIS inhalation 
RfC was extrapolated from an oral study, or if an IRIS RfC is unavailable.  If an 
OEHHA chronic REL is not available, the toxicity criterion used to evaluate 
noncancer inhalation exposure is the same as the value used for the federal 
toxicity criteria hierarchy. 

2. EPA’s PPRTVs (as cited in EPA 2010a). 

3. Other EPA and non-EPA sources of toxicity criteria, including, but not limited to:  

a. EPA’s HEAST (EPA 1997). 

b. EPA’s NCEA chemical-specific studies (as cited in EPA 2010a). 

The federal and State of California toxicity criteria used for this HHRA are presented in standard 
RAGS Part D format “Toxicity Data” tables in Attachment I1 (see Tables I1-5.1 through I1-6.4), 
and are discussed in the following sections.  Toxicity profiles for COPCs are not included in this 
HHRA. 
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I7.1 REFERENCE DOSES AND REFERENCE CONCENTRATIONS 

The potential for adverse noncancer health effects to result from exposure to chemicals was 
characterized by comparing an exposure estimate (intake) with an RfD for oral and dermal 
exposures and with an RfC for inhalation exposures.  EPA (1989) defines an RfD as an estimate 
(with uncertainty that spans perhaps an order of magnitude or more) of a daily exposure level for 
the human population, including sensitive subpopulations, that is likely to occur without an 
appreciable risk of harmful effects.  The RfDs are expressed as mg/kg-day and are specific to the 
chemical, exposure route (for example, ingestion or inhalation), and exposure duration (chronic 
or subchronic).  Consistent with EPA (1989) and DTSC (1992) guidance, oral RfDs were used to 
assess dermal exposure in the absence of route-specific dermal RfDs, as detailed in Section I7.3.  
RfCs are concentrations in air expressed in units of mg/m3, and are used to assess inhalation 
exposures (EPA 2010a).   

Chronic RfDs and RfCs are developed for evaluating exposures that occur over periods of more 
than 7 years, and subchronic RfDs and RfCs are for exposures of less than 7 years.  Although the 
potential exposures considered in this risk assessment are for periods of from 1 to 30 years, chronic 
RfDs and RfCs were used to evaluate both chronic and subchronic exposures.  Few subchronic 
RfDs and RfCs were available, and the use of only one set of criteria based on chronic exposures 
simplifies the analysis.  Using chronic RfDs and RfCs results in conservative estimates of potential 
hazards and does not affect the interpretation or conclusions of the assessment.   

Developments of RfDs and RfCs are based on review of relevant human and animal studies for 
each chemical, and selection of the study (or studies) pertinent to deriving the specific RfD or 
RfC.  RfDs and RfCs are often derived from a measured or estimated no observed adverse effect 
level (NOAEL).  The NOAEL corresponds to the dose, in mg/kg-day, that can be administered 
without inducing observable adverse effects.  If a NOAEL cannot be established, the lowest 
observed adverse effect level (LOAEL) is used.  The LOAEL corresponds to the lowest daily 
dose administered that induces an observable adverse effect.  The toxic effect characterized by 
the LOAEL is referred to as the “critical effect.”   

Most NOAELs are based on data from experimental studies in animals.  Both the experimental 
parameters and the extrapolation of animal data to humans are potential sources of uncertainty; 
therefore, the NOAEL or LOAEL is divided by an uncertainty factor in deriving an RfD to 
ensure that the RfD will be protective of human health.  The uncertainty factors usually occur in 
multiples of 10, and each factor represents a specific area of uncertainty inherent in the 
extrapolation from available data.  Uncertainty factors account for the following: 

• Extrapolation of data from animals to humans (interspecies extrapolation) 

• Variation in human sensitivity to the toxic effects of a chemical (intraspecies 
differences) 

• Derivation of a chronic RfD based on a subchronic rather than a chronic study 

• Derivation of an RfD based on a LOAEL rather than a NOAEL.   
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Modifying factors between 0 and 10 may also be applied to accommodate other factors or 
additional uncertainty associated with the data.  The modifying factor is 1 for most chemicals.  
RfDs and RfCs are summarized in Tables I1-5.1 through I1-5.4 of Attachment I1 for the COPCs 
identified for this HHRA.   

I7.2 SLOPE FACTORS AND INHALATION UNIT RISKS 

The toxicity information considered in the assessment of potential cancer risks includes a 
weight-of-evidence classification, a SF for evaluation of oral exposures, and an IUR for 
evaluation of inhalation exposures.  The weight-of-evidence classification qualitatively describes 
the likelihood that a chemical is a human carcinogen and is based on an evaluation of the 
available data from human and animal studies.  Since publication of its 1996 cancer guidelines, 
“Proposed Guidelines for Carcinogen Risk Assessment” (EPA 1996), EPA has evaluated 
chemicals using a weight-of-evidence narrative and one of the following descriptors for 
classifying potential carcinogenicity to humans:  “known/likely,” “cannot be determined,” and 
“not likely.”  EPA had evaluated chemicals before publication of its 1996 guidelines in 
accordance with the 1996 guidelines (EPA 1996).  These chemicals had been classified using an 
alphanumeric system that assigned the chemical to one of five groups:  Group A, a known 
human carcinogen; Groups B1 and B2, a probable human carcinogen; and Group C, a possible 
human carcinogen.  Chemicals that could not be classified as human carcinogens because of lack 
of data were categorized in Group D, and chemicals showing no evidence of carcinogenicity in 
humans were categorized in Group E.   

SFs and IURs are upper-bound estimates, approximating 95UCL on the increased cancer risk 
from lifetime exposure to a chemical (EPA 1989).  The SFs and IURs used to estimate cancer 
risks were obtained from the sources identified in Section I7.2. 

Similar to RfDs and RfCs, SFs and IURs are specific to the chemical and route of exposure.  SFs 
are used to assess oral exposures, and IURs are used to assess inhalation exposures.   

As with RfDs, oral SFs were used to estimate cancer risks for exposures via the dermal route if a 
dermal SF was not available, as detailed in Section I7.3.  The SFs and IURs used in this 
assessment are presented in Tables I1-6.1 through I1-6.4 of Attachment I1. 

I7.3 ROUTE-TO-ROUTE EXTRAPOLATION 

Toxicity values are not available for the dermal exposure route; therefore, route-to-route 
extrapolations of oral toxicity values were used to evaluate dermal exposures for inorganic and 
organic COPCs.  The oral absorption efficiency was assumed as 100 percent for all COPCs; that 
is, oral toxicity values were not adjusted for absorption efficiency to evaluate dermal exposures 
(see Tables I1-5.1 through I1-6.4 of Attachment I1).   

I7.4 CHEMICAL SURROGATES 

Because of a lack of toxicity values for some COPCs, the following chemical surrogates were 
used to avoid data gaps in the HHRA. 
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COPC Lacking Toxicity Information Chemical Surrogate Used in HHRA 
1,3-Dichlorobenzene 1,4-Dichlorobenzene 
1-Methylphenanthrene, Phenanthrene Anthracene 
2,3,5-Trimethylnaphthalene,  

2,6-Dimethylnaphthalene 
2-Methylnaphthalene 

2-Amino-4,6-dinitrotoluene 2,4-Dinitrotoluene 
4-Ethyltoluene Toluene 
Acenaphthylene Acenaphthene 
alpha- and gamma-Chlordane Chlordane 
Aroclor-1260 Aroclor-1254 
Benzo(e)pyrene, Benzo(g,h,i)perylene, 

Perylene 
Pyrene 

Butyltin, Monobutyltin Dibutyltin 
Carbazole Chyrsene 
Chromium Chromium, trivalent 
Dibenzothiophene Fluorene 
Dioxin TEQ 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 
Endosulfan I Endosulfan 
Endrin aldehyde, Endrin ketone Endrin 
Ethanol Methanol 
Heptane n-Hexane 
Mercury Mercury, inorganic salts (soils);  

mercury, elemental (groundwater) 
Nickel Nickel, soluble salts 
Picric acid 2,4-Dinitrophenol 
Tetrahydrofuran 1,2-Epoxybutane 
Thallium Thallium, soluble salts 
Total PCBs Aroclor-1254 
Vanadium Vanadium and compounds 

I7.5 CHROMIUM 

Chromium was identified as a COPC in surface soil, subsurface soil, and groundwater at IA F1.  
Analytical data for soil at IA F1, as reported in the RI, show no detection of hexavalent 
chromium.  Therefore, toxicity criteria for trivalent chromium were used to evaluate chromium 
in soil at IA F1.   

I7.6 LEAD 

Although toxicity criteria (oral and inhalation slope factors) are available for lead from OEHHA 
(2011), risks from exposure to lead were characterized using blood lead modeling-based 
screening concentrations, rather than exposure route-specific toxicity criteria for lead.  Health 
effects from exposure to lead, particularly in children, may occur at such low blood lead levels 
that use of threshold-based toxicity criteria to evaluate potential risks from exposure to lead is 
not preferred.  Rather, exposure to lead is evaluated by using a biomarker (blood lead levels); 
blood lead modeling, which accounts for multiple sources of exposure to lead, is used to predict 
blood lead levels.  OEHHA has established a goal of an estimated blood level of 1 microgram 
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per deciliter (µg/dL) for its CHHSLs for residential and industrial exposures.  The Navy has 
established a modified CHHSL for Mare Island so the soils do not increase the blood lead levels 
more than 1 µg/dL above background for the residential or industrial receptors.  Therefore, the 
residential screening value for lead will be the sum of the ambient concentration of lead at Mare 
Island (25.6 mg/kg) plus the residential soil CHHSL (80 mg/kg) (DTSC 2009a), to equal a 
modified OEHHA residential CHHSL of 105.6 mg/kg.  Likewise, for the industrial worker, the 
sum of the ambient concentration of lead in soil plus the industrial soil CHHSL (320 mg/kg) 
(DTSC 2009a) would equal a modified OEHHA industrial CHHSL of 345.6 mg/kg.  Risks from 
exposure to lead are characterized in Section I8.3. 

I7.7 DIOXIN-LIKE POLYCHLORINATED BIPHENYLS 

Dioxin-like PCB congeners are those that are similar in toxicity to 2,3,7,8-TCDD.  For dioxin-like 
PCBs, an EPC based on a toxicity equivalency quotient (TEQ) was calculated.  The TEQ-based 
EPC for dioxin-like EPCs was calculated by multiplying concentrations for individual dioxin-like 
PCB congeners by respective toxicity equivalence factors (TEF) and summing the TEF-adjusted 
concentrations.  This sum of dioxin-like PCB congeners is represented as “PCB TEQ” in the 
HHRA.  The toxicity criteria for 2,3,7,8-TCDD, the specific dioxin congener on which the TEFs 
for dioxin are based, was used to evaluate cancer effects of PCB TEQ in the HHRA.  Noncancer 
toxicity criteria are not available for PCB TEQ.  

I7.8 NON-DIOXIN-LIKE POLYCHLORINATED BIPHENYLS 

Non-dioxin-like PCB congeners are those that are similar in toxicity to PCBs, rather than 
2,3,7,8-TCDD.  For non-dioxin-like PCB congeners, calculation of the EPC involved summing 
concentrations for non-dioxin-like PCB congeners at each sample location.  This sum of 
non-dioxin-like PCB congeners is represented as “Total PCBs” in the HHRA.  The toxicity 
criterion for Aroclor-1254 was used to evaluate cancer and noncancer effects of Total PCBs in the 
HHRA. 

I8.0 RISK CHARACTERIZATION 

The final step in the HHRA is the characterization of the potential risks associated with exposure 
to detected chemicals.  Cancer risks and noncancer health hazards are characterized separately.  
The general methodology for estimating cancer risks and HIs is presented in Sections I8.1 and 
I8.2.  The results of risk characterization of lead are presented in Section I8.3.  As discussed in 
Section I7.0, two independent sets of risks were calculated for each subarea:  the first set is based 
on federal toxicity criteria, and the second set is based on State of California toxicity criteria.  
The methodology described below for calculating cancer risks and noncancer HIs applies to both 
sets of risk calculations. 
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I8.1 CHARACTERIZATION OF CANCER RISKS 

Risks associated with exposure to chemicals classified as carcinogens are estimated as the 
incremental probability that an individual will develop cancer over a lifetime as a direct result of 
an exposure (EPA 1989).  The estimated risk is expressed as a unitless probability.   

Three steps are used in estimating cancer risks for chemicals classified as carcinogens.  First, the 
chemical intake is multiplied by the chemical-specific SF (oral and dermal exposure) or the 
chemical-specific IUR (inhalation exposure) to derive a cancer risk estimate for a single 
chemical and pathway.  The calculation is based on the following relationship: 

Chemical-Specific Cancer Risk (oral or dermal) = Intake (mg/kg-day) ×  SF (mg/kg-day)-1 (I-3) 

Chemical-Specific Cancer Risk (inhalation) = Intake (mg/m3) × 10 3 (micrograms per 
milligram [µg/mg] × IUR (micrograms per cubic meter [µg/m3])-1 (I-4) 

Second, the individual chemical cancer risks are assumed additive to estimate the cancer risk 
associated with exposure to multiple carcinogens for a single exposure pathway, as follows: 

 Pathway-Specific Cancer Risk = Σ Chemical-Specific Cancer Risk (I-5) 

Third, pathway-specific risks are summed to estimate the overall cancer risk for each receptor.  
Cancer risks estimated for the future commercial/industrial worker, future construction worker, 
future recreational user, and future resident are presented in Section I9.0.  The estimated cancer 
risk for the future recreational user is based on the sum of risks estimated for the child and adult 
recreational user.  Likewise, the estimated cancer risk for the future resident is based on the sum 
of the risks estimated for the child and adult resident.   

EPA guidance on exposure levels considered protective of human health is presented to help 
interpret results of the risk assessment.  In the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), EPA defined general remedial action goals for sites on the National 
Priorities List (Title 40 of the Code of Federal Regulations Section 300.430).  The goals include 
a range for residual cancer risk, which is “an excess upper-bound lifetime cancer risk to an 
individual of between 10-4 and 10-6,” or 1 in 10,000 to 1 in 1,000,000.  The goals set out in the 
NCP are applied following a decision to remediate a site.  A subsequent EPA directive provides 
additional guidance on the role of the HHRA in supporting risk management decisions, and in 
particular, evaluating whether a response action is necessary (EPA 1991b).  Specifically, the 
guidance states, “Where cumulative carcinogenic risk to an individual based on reasonable 
maximum exposure for both current and future land use is less than 10-4, and the noncancer HQ 
is less than 1, action generally is not warranted unless there are adverse environmental impacts.”  
EPA Region 9 has stated, however, that action may be taken to address risks between 10-4 and 
10-6.  In addition, Cal/EPA has stated that it considers 1E-06 as the point of departure for risk 
management decisions.  For this reason, the range between 1E-04 and 1E-06 is referred to as the 
“risk management range” in this HHRA. 
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I8.2 CHARACTERIZATION OF NONCANCER HAZARDS 

The potential for exposure that may result in adverse health effects other than cancer is evaluated 
by comparing the intake with a RfD (oral and dermal exposure) and with a RfC (inhalation 
exposure) for chemicals not classified as carcinogens and for carcinogens known to cause 
adverse health effects other than cancer.  When calculated for a single chemical, the comparison 
yields a ratio termed the HQ: 

 HQ (oral or dermal) =  Intake (mg/kg-day) (I-6) 
       RfD (mg/kg-day) 

 HQ (inhalation) =  Intake (mg/m3) (I-7) 
 RfC (mg/m3) 

The HQs for all chemicals are summed to evaluate the potential for adverse health effects other 
than cancer from concurrent exposure to multiple chemicals, yielding a HI as follows: 

HI = Σ HQ (I-8) 

Pathway-specific HIs are then summed to estimate a total HI for each receptor.  A HI of less 
than 1 indicates that adverse noncancer health effects are not expected.  If the total HI exceeds 1, 
further evaluation in the form of a segregation of the HI via a target organ analysis is performed 
to assess whether the noncancer HIs are a concern (EPA 1989).  Target organ HIs greater than 1 
may indicate a potential adverse effect.   

Estimated HIs for the future commercial/industrial worker, construction worker, recreational user, 
and resident are presented in Section I9.0.  The total noncancer HI for the future resident and 
recreational user is based on the total HI estimated for the child resident and child recreational 
user because the intake for children of soil, groundwater, and air per unit body mass is higher; 
thus, noncancer HIs for a child resident or recreational user are always higher than noncancer HIs 
for an adult resident or a recreational user. 

I8.3 HEALTH EFFECTS ASSOCIATED WITH EXPOSURE TO LEAD 

As discussed in Section I7.6, lead was identified as a COPC in surface soil and sediment, 
subsurface soil, and groundwater.  The HHRA evaluated the potential for health effects from 
exposure to lead in soil by comparing EPCs with the summed concentration of the ambient 
concentration of lead at Mare Island (25.6 mg/kg) and the OEHHA CHHSLs (DTSC 2009a) for 
residential (80 mg/kg) and industrial (320 mg/kg) exposure scenarios.  For quick reference, the 
modified OEHHA CHHSL and IA F1 EPCs (by subarea) for lead are presented in the following 
table. 
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Subarea 

Modified OEHHA CHHSL EPC for Lead 

Residential Industrial 
Surface Soil  
(0-2 feet bgs) 

Subsurface Soil  
(0-10 feet bgs) 

1 105.6 345.6 86 68 
2 105.6 345.6 78 38 
3 105.6 345.6 134 67 
4 105.6 345.6 623 336 
5 105.6 345.6 328 205 
6 105.6 345.6 68 -- 
7 105.6 345.6 28 29 

Notes:  All values shown are in milligrams per kilogram. 
Bold font indicates value is above the modified OEHHA residential CHHSL. 
Shading and bold font indicates value is above both the modified OEHHA industrial and residential CHHSLs. 

bgs Below ground surface 
CHHSL California Human Health Screening Level 
EPC Exposure point concentration 
OEHHA Office of Environmental Health Hazard Assessment 

As noted in Section 1.2.4.5 of the main RI, the Navy received a letter from the San Francisco 
Bay Regional Water Quality Control Board (Water Board) in May 2010 concurring that shallow 
groundwater at IA F1 and neighboring Installation Restoration 04 meet the exception criteria for 
beneficial use; therefore, shallow groundwater at IA F1 is considered not suitable for municipal 
or domestic water supply (Water Board 2010).  Thus, maximum contaminant levels for drinking 
water are not considered relevant for comparison criteria because groundwater in IA F1 is 
considered to be nonpotable.  However, to be conservative, health effects from exposure to lead 
in groundwater were evaluated by comparing the EPC for lead in groundwater with the EPA and 
State of California regulatory action level for lead in groundwater of 0.015 milligrams per liter 
(mg/L).  Lead was not detected in groundwater above the action level in any subarea. 

I9.0 RESULTS OF THE HUMAN HEALTH RISK ASSESSMENT 

This section summarizes the results of the HHRA conducted for IA F1.  The HHRA included 
statistical analysis of soil data sets, selection of COPCs, exposure assessment, and risk 
characterization.  Based on expected uses of IA F1, commercial/industrial and construction 
workers and residents were evaluated for Subareas 1-5 and 7; these subareas were designated for 
potential mixed industrial redevelopment.  Although residences are not expected within these 
subareas, potential effects also were quantified for both child and adult resident receptors.  For 
Subarea 6, wetland area, only a recreational receptor was evaluated.  This section summarizes 
the incremental results for cancer risks and noncancer adverse health effects to 
commercial/industrial workers, construction workers, and residents within Subareas 1-5 and 7, 
and a recreational receptor in Subarea 6.   

Two sets of risks estimates were calculated for the incremental and total risk evaluations—one 
set using federal toxicity criteria, and the other set using the State of California toxicity criteria 
preferentially over federal toxicity criteria.  An ambient risk evaluation was conducted using 
only the federal toxicity criteria hierarchy.  In accordance with EPA guidance, risk and hazard 
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estimates in the HHRA should be presented to only one significant figure (EPA 1989).  
However, tables in Attachments I1, I2, and I3 show chemical-specific risk results to two 
significant figures for each subarea to aid review of the risk calculations.  Likewise, risks are 
discussed in this section using two significant figures, so the discussion can be easily matched 
with the calculations presented in Attachments I1, I2, and I3.  However, the summed, 
multi-pathway risks based on all exposure media are presented to one significant figure 
(EPA 1989). 

As discussed in Section I8.1, the estimated cancer risk for the future recreational and residential 
scenarios is based on the sum of the risks estimated for child and adult recreational users and 
adult and child residents.  The total noncancer HI for the future recreational user and future 
resident is based on the total HI estimated for the child receptor (Section I8.2).   

The discussion of risks results below is limited to results of the incremental risk evaluation.  
Incremental risks results based on both federal and State of California toxicity criteria are 
discussed.  For this HHRA, a COPC is termed a “chemical risk driver” when the COPC-specific 
incremental risk exceeds 1E-06 or the COPC-specific incremental HI exceeds 1.  COPCs 
identified as chemical risk drivers are shown in boldface in the discussion of risk results. 

I9.1 SUBAREA 1 

Incremental cancer risks and noncancer HIs for Subarea 1 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.1.1 through I1-9.2.9).  A 
detailed summary of incremental risks for Subarea 1 using federal and State of California 
toxicity criteria is provided in Tables I-4 and I-5.  The incremental chemical risk drivers for 
Subarea 1 are summarized in Table I-6.  A detailed summary of total risks and risk drivers based 
on the total results for Subarea 1 is provided in Tables I2-1 and I2-2 in Attachment I2.  The total 
and ambient risk estimates are also provided in the table below for comparison with the 
discussion of the incremental risk results.  The inorganic chemicals included in the ambient risk 
evaluation were excluded from the incremental and total risk evaluations as they were 
determined to be statistically similar to ambient. 

Receptors for Subarea 1 were evaluated for exposure to surface soil (future commercial/industrial 
worker and future resident), subsurface soil (future commercial/industrial worker, future 
construction worker, and future resident) and to groundwater (future commercial/industrial worker, 
future construction worker, and future resident).   

Subarea 1 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 1 × 10-6 2 × 10-6 7 × 10-6 0.02 0.02 0.09 0.2 
Hypothetical Resident 2 × 10-6 5 × 10-6 6 × 10-6 2 × 10-5 0.2 0.2 1 (<1) 2 (<1) 
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Subarea 1 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 4 × 10-6 4 × 10-6 7 × 10-6 0.08 0.08 0.1 0.2 
Construction Worker 8 × 10-7 1 × 10-6 1 × 10-6 1 × 10-6 0.9 0.9 11 (11) 5 (5) 
Hypothetical Resident 6 × 10-6 1 × 10-5 1 × 10-5 3 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Incremental risks from exposure to surface and subsurface soil and groundwater, calculated 
using federal and State of California toxicity criteria, are discussed below. 

I9.1.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 5.7E-07, which is less than the point of departure 
of 1E-06 for carcinogens.  The noncancer HI from exposure to surface soil is 0.019, which is less 
than the threshold of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 9.4E-07, which is less than the point of departure 
of 1E-06 for carcinogens.  The noncancer HI from exposure to surface soil does not differ 
between the federal and State of California toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from subsurface soil 
to outdoor air. 

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.3E-06, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of this risk is associated with 
incidental ingestion of and dermal contact with benzo(a)pyrene (1.6E-06).  The noncancer HI 
from exposure to subsurface soil is 0.082, which is less than the threshold of 1 for 
noncarcinogens. 
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State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 3.3E-06, which is within the risk management 
range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State of California toxicity 
criteria do not differ from the risk drivers identified using federal toxicity criteria. 

The noncancer HI from exposure to subsurface soil does not differ between the federal and State 
of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future commercial/industrial worker is limited to intrusion of 
vapor from groundwater into indoor air.   

Federal Toxicity Criteria 

The total cancer risk from exposure to vapor intrusion from groundwater is 1.8E-08, which is 
less than the point of departure of 1E-06 for carcinogens.  The noncancer HI for exposure to 
vapor intrusion from groundwater is 0.00013, which is less than the threshold HI of 1 for 
noncarcinogens.  

State of California Toxicity Criteria 

The total cancer risk from exposure to vapor intrusion from groundwater is 2.1E-07, which is 
less than the point of departure of 1E-06 for carcinogens.  The noncancer HI from exposure to 
vapor intrusion from groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations.   

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and exposure to vapor intrusion from groundwater is 6E-07, which is less than the 
point of departure of 1E-06 for carcinogens.  The cumulative cancer risk from 
commercial/industrial worker exposure to subsurface soil from direct contact and groundwater 
from vapor intrusion is 2E-06, which is within the lower end of the risk management range of 
1E-06 to 1E-04.  Most of the risk is related to incidental ingestion of and dermal contact with 
benzo(a)pyrene. 

The cumulative noncancer HI for the commercial/industrial worker exposure to surface soil and 
groundwater is 0.02, and exposure to subsurface soil and groundwater is 0.08.  Both of these 
results are less than the threshold of 1 for noncarcinogens.   
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State of California Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from direct 
contact and vapor intrusion from groundwater is 1E-06, which is equal to the point of departure 
1E-06 for carcinogens.  The cumulative cancer risk from commercial/industrial worker exposure to 
subsurface soil from direct contact and groundwater from vapor intrusion is 4E-06, which is within 
the lower end of the risk management range.  Risk drivers identified using State of California 
toxicity criteria do not differ from the risk drivers identified using federal toxicity criteria. 

The cumulative noncancer HI for commercial/industrial worker exposure to subsurface soil and 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

I9.1.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor air.  

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 8.0E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil is 0.86, 
which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.0E-06, which is equal to the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil does not 
differ between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to inhalation of volatile 
chemicals in groundwater in a construction trench.   

Federal Toxicity Criteria 

The cancer risk from exposure to groundwater is 4.2E-10, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to groundwater is 
0.000075, which is less than the threshold of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to groundwater is 5.0E-09, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to groundwater does not 
differ between the federal and State of California toxicity criteria risk evaluations. 
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Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 8E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.  The cumulative 
noncancer HI for construction worker exposure to subsurface soil and groundwater is 0.9, which 
is less than the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 1E-06, 
which is equal to the point of departure of 1E-06 for carcinogens.  The cumulative noncancer HI 
for construction worker exposure to subsurface soil and groundwater does not differ between the 
federal and State of California toxicity criteria risk evaluations. 

I9.1.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
1.5E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06.  Most 
of the risk is associated with the incidental ingestion of and dermal contact with benzo(a)pyrene 
(1.5E-06) in surface soil. 

The noncancer HI for the future residential scenario is based on the total HI (0.20) estimated for 
the child resident, which is less than the threshold HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 2.4E-06, which is within the risk management 
range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not 
differ from the risk drivers identified using federal toxicity criteria. 

The noncancer HI from exposure to surface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations. 
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Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
5.9E-06, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with incidental ingestion of and dermal contact with benzo(a)pyrene (4.1E-06) in 
subsurface soil. 

The noncancer HI for the future residential scenario is based on the total HI (1.1) estimated for 
the child resident, which is greater than the threshold HI of 1 for noncarcinogens.  However, the 
highest target organ segregated HI (0.7) was less than the threshold of 1.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 8.6E-06, which is within the risk 
management range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity 
criteria do not differ from the risk drivers identified using federal toxicity criteria. 

The noncancer HI from exposure to subsurface soil does not differ between the federal and State 
of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future resident is limited to vapor intrusion of volatile chemicals 
in groundwater.  Incremental risks from exposure to vapor intrusion from groundwater, 
calculated using federal and State of California toxicity criteria, are discussed below.  

Federal Toxicity Criteria 

The cancer risk from exposure to vapor intrusion of volatile chemicals in groundwater is 2.2E-
07, which is less than the risk management range of 1E-04 to 1E-06.  The total residential 
noncancer HI for exposure to vapor intrusion of volatile chemicals in groundwater is 0.0013 and 
is less than the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to vapor intrusion of volatile chemicals in groundwater is 2.6E-
06, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is associated 
with indoor air inhalation of vinyl chloride (2.5E-06) in groundwater. 

The noncancer HI from exposure to vapor intrusion of volatile chemicals in groundwater does 
not differ between the federal and State of California toxicity criteria risk evaluations. 
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Summary 

Federal Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion from groundwater is 2E-06, which 
is within the risk management range of 1E-04 to 1E-06 for carcinogens.  The cumulative cancer 
risk from residential exposure to subsurface soil from direct contact and vapor intrusion from 
groundwater to indoor air is 6E-06, which is within the risk management range of 1E-04 to 1E-06 
for carcinogens.  Most of the risk results from ingestion of benzo(a)pyrene in soil. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater is 0.2.  
The cumulative noncancer HI for residential exposure to subsurface soil and groundwater is 1.  
Both of these results are less than or equal to the threshold HI of 1 for noncarcinogens.  The 
highest target organ segregated HIs were less than the threshold of 1.  Thus, no noncancer risk 
drivers were identified. 

State of California Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion of volatile chemicals in 
groundwater is 5E-06, which is within the risk management range of 1E-04 to 1E-06 for 
carcinogens.  The cumulative cancer risk from residential exposure to subsurface soil from direct 
contact and vapor intrusion of volatile chemicals in groundwater is 1E-05, which is within the 
risk management range.  Most of the risk results from ingestion of benzo(a)pyrene in soil and 
inhalation of vinyl chloride in groundwater. 

The cumulative noncancer HI for residential exposure to subsurface soil and vapor intrusion of 
volatile chemicals in groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations. 

I9.1.4 Lead Evaluation 

Lead was identified as a COPC in surface and subsurface soil and groundwater at Subarea 1.  The 
EPC for incremental lead is 86 mg/kg in surface soil and is 68 mg/kg in subsurface soil 
(Attachment I1, Tables I1-3.1 and I1-3.2).  Both of the EPCs for lead in surface and subsurface soil 
at Subarea 1 are below the modified OEHHA residential and industrial CHHSLs (105.6 and 345.6 
mg/kg).  The EPC for incremental lead in groundwater is 0.00028 mg/L (Attachment I1, 
Table I1-3.14), which is less than the conservative EPA and State of California regulatory action 
level of 0.015 mg/L.  Thus, lead was not identified as a risk driver for any receptor at Subarea 1.  A 
summary of the risk evaluation for lead is presented in Table I-7.  
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I9.2 SUBAREA 2 

Incremental cancer risks and noncancer HIs for Subarea 2 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.3.1 through I1-9.4.9).  A 
detailed summary of incremental risks for Subarea 2 using federal and State of California 
toxicity criteria is provided in Tables I-8 and I-9.  The incremental chemical risk drivers for 
Subarea 2 are summarized in Table I-10.  A detailed summary of total risks and risk drivers for 
Subarea 2 is provided in Table I2-3 and I2-4 of Attachment I2.  The total and ambient risk 
estimates are also provided in the table below for comparison with the discussion of incremental 
risk results.  The inorganic chemicals included in the ambient risk evaluation were excluded 
from the incremental and total risk evaluations as they were determined to be statistically similar 
to ambient. 

Receptors for Subarea 2 were evaluated for exposure to surface soil (future 
commercial/industrial worker and future resident) subsurface soil (future commercial/ worker, 
future construction worker, and future resident) and to groundwater (future commercial/industrial 
worker, future construction worker, and future resident).   

Subarea 2 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 9 × 10-7 1 × 10-6 9 × 10-6 0.04 0.04 0.06 0.2 
Hypothetical Resident 2 × 10-6 3 × 10-6 4 × 10-6 3 × 10-5 0.5 0.5 0.6 2 (<1) 

Subarea 2 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-7 9 × 10-7 2 × 10-6 9 × 10-6 0.04 0.04 0.07 0.2 
Construction Worker 4 × 10-7 5 × 10-7 6 × 10-7 1 × 10-6 0.6 0.6 11 (10) 5 (5) 
Hypothetical Resident 2 × 10-6 3 × 10-6 6 × 10-6 3 × 10-5 0.5 0.5 0.7 2 (<1) 

Incremental risks from exposure to surface and subsurface soil and groundwater, calculated 
using federal and State of California toxicity criteria, are discussed below. 

I9.2.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.   
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Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 6.2E-07, which is less than the risk management 
range of 1E-04 to 1E-06.  The noncancer HI from exposure to surface soil is 0.036, which is less 
than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 8.6E-07, which is less than the risk management 
range of 1E-04 to 1E-06.  The noncancer HI from exposure to surface soil does not differ 
between the federal and State of California toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from subsurface soil 
to outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 5.7E-07, which is less than the risk 
management range of 1E-04 to 1E-06.  The noncancer HI from exposure to subsurface soil is 
0.039, which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 7.7E-07, which is less than the risk 
management range of 1E-04 to 1E-06.  The noncancer HI from exposure to subsurface soil does 
not differ between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future commercial/industrial worker is limited to vapor 
intrusion from groundwater.   

Federal Toxicity Criteria 

The total cancer risk from exposure to vapor intrusion of volatile chemicals in groundwater is 
8.6E-09, which is less than the point of departure of 1E-06 for carcinogens.  The noncancer HI 
for exposure to vapor intrusion of volatile chemicals in groundwater is 0.000070, which is less 
than the threshold HI of 1 for noncarcinogens.  

State of California Toxicity Criteria 

The total cancer risk from exposure to vapor intrusion of volatile chemicals in groundwater is 
8.5E-08, which is less than the point of departure of 1E-06 for carcinogens.  The noncancer HI 
from exposure to vapor intrusion of volatile chemicals in groundwater does not differ between 
the federal and State of California toxicity criteria risk evaluations.   
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Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 6E-07.  The cumulative 
cancer risk from commercial/industrial worker exposure to subsurface soil from direct contact 
and vapor intrusion of volatile chemicals in groundwater is 6E-07.  Both cancer risk estimates 
are below the risk management range of 1E-04 to 1E-06 for carcinogens 

The cumulative noncancer HI for commercial/industrial worker exposure to surface soil and 
groundwater is 0.04.  The cumulative noncancer HI for commercial/industrial worker exposure 
to subsurface soil and groundwater is 0.04.  Both noncancer estimates area less than the 
threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 9E-07.  The cumulative 
cancer risk from commercial/industrial worker exposure to subsurface soil from direct contact 
and vapor intrusion of volatile chemicals in groundwater is 9E-07.  Both cancer risk estimates 
are less than the point of departure of 1E-06 for carcinogens.   

The cumulative noncancer HI for commercial/industrial worker exposure to subsurface soil and 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

I9.2.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor 
air.     

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 4.4E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil is 0.57, 
which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 4.7E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil does not 
differ between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to inhalation of volatile 
chemicals in groundwater in a construction trench.    
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Federal Toxicity Criteria 

The cancer risk from exposure to volatile chemicals in groundwater is 2.1E-10, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from exposure to 
groundwater is 0.000042, which is less than the threshold of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to volatile chemicals in groundwater is 2.0E-09, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from exposure to 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 4E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.  The cumulative 
noncancer HI for construction worker exposure to surface soil and groundwater is 0.6, which is 
less than the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 5E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.  The cumulative 
noncancer HI for construction worker exposure to subsurface soil and groundwater does not 
differ between the federal and State of California toxicity criteria risk evaluations. 

I9.2.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air. 

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
1.6E-06, which is within the risk management range of 1E-04 to 1E-06.  No chemical-specific 
cancer risk exceeded 1E-06; thus no risk drivers were identified using the federal toxicity 
criteria. 

The noncancer HI for the future residential scenario is based on the HI estimated for the child 
resident (0.47), which is less than the threshold HI of 1 for noncarcinogens. 
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State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 2.2E-06, which is within the lower end of the 
risk management range of 1E-04 to 1E-06.  Most of the risk is associated with the incidental 
ingestion of and dermal contact with benzo(a)pyrene (1.7E-06) in surface soil. 

The noncancer HI from exposure to surface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
1.5E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06.  No 
chemical-specific cancer risk exceeded 1E-06; thus no risk drivers were identified using the 
federal toxicity criteria. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (0.50), which is less than the threshold HI of 1 for noncarcinogens.    

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.0E-06, which is within the risk 
management range of 1E-04 to 1E-06.  Most of the risk is associated with the incidental 
ingestion of and dermal contact with benzo(a)pyrene (1.5E-06) in subsurface soil. 

The noncancer HI from exposure to subsurface soil does not differ between the federal and State 
of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future resident is limited to vapor intrusion from groundwater.   

Federal Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 1.1E-07, which is less 
than the point of departure of 1E-06 for carcinogens.  The total residential noncancer HI for 
exposure to vapor intrusion from groundwater is 0.00073.  This value is less than the threshold 
HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 1.1E-06, which is 
essentially equal to the point of departure of 1E-06 for carcinogens.  No chemical-specific cancer 
risk exceeded 1E-06; thus no risk drivers were identified using the State of California toxicity 
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criteria.  The noncancer HI from exposure to vapor intrusion from groundwater does not differ 
between the federal and State of California toxicity criteria risk evaluations. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion of volatile chemicals in 
groundwater is 2E-06, which is within the lower end of the risk management range of 1E-04 
to 1E-06 for carcinogens.  The cumulative cancer risk from residential exposure to subsurface 
soil from direct contact and vapor intrusion of volatile chemicals in groundwater to indoor air is 
2E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06 for 
carcinogens.  No chemical-specific cancer risk exceeded 1E-06; thus no risk drivers were 
identified based on the federal toxicity criteria hierarchy. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater is 0.5, 
which is less than the threshold HI of 1 for noncarcinogens.  The cumulative noncancer HI for 
residential exposure to subsurface soil and groundwater is 0.5, which is less than the threshold 
HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion of volatile chemicals in 
groundwater is 3E-06, which is within the lower end of the risk management range of 1E-04 
to 1E-06 for carcinogens.  The cumulative cancer risk from residential exposure to subsurface 
soil from direct contact and vapor intrusion of volatile chemicals in groundwater to indoor air is 
3E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06 for 
carcinogens.  Most of the cancer risk is associated with the incidental ingestion of and dermal 
contact with benzo(a)pyrene in surface and subsurface soil. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater and 
exposure to subsurface soil and groundwater do not differ between the federal and State of 
California toxicity criteria risk evaluations. 

I9.2.4 Lead Evaluation 

Lead was identified as a COPC in surface and subsurface soil and groundwater at Subarea 2.  The 
EPC for incremental lead is 78 mg/kg in surface soil and is 38 mg/kg in subsurface soil 
(Attachment I1, Tables I1-3.3 and I1-3.4).  Both of the EPCs for lead in surface and subsurface soil 
at Subarea 2 are below the modified OEHHA residential and industrial CHHSLs (105.6 and 345.6 
mg/kg).  The EPC for incremental lead in groundwater is 0.00015 mg/L (Attachment I1, 
Table I1-3.15), which is less than the conservative EPA and State of California regulatory action 
level of 0.015 mg/L.  Thus, lead was not identified as a risk driver for any receptor at Subarea 2.  A 
summary of the risk evaluation for lead is presented in Table I-7. 
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I9.3 SUBAREA 3 

Incremental cancer risks and noncancer HIs for Subarea 3 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.5.1 through I1-9.6.9).  A 
detailed summary of incremental risks for Subarea 3 using federal and State of California 
toxicity criteria is provided in Tables I-11 and I-12.  The incremental chemical risk drivers for 
Subarea 3 are summarized in Table I-13.  A detailed summary of total risks for Subarea 3 is 
provided in Table I2-5 and I2-6 of Attachment I2.  The total and ambient risk estimates are also 
provided in the table below for comparison with the discussion of incremental risk results.  The 
inorganic chemicals included in the ambient risk evaluation were excluded from the incremental 
and total risk evaluations as they were determined to be statistically similar to ambient. 

Receptors for Subarea 3 were evaluated for exposure to surface soil (future commercial/industrial 
worker and future resident) subsurface soil (future commercial/worker, future construction 
worker, and future resident), groundwater (future commercial/worker, future construction worker, 
and future resident), and soil gas (future commercial/worker and future resident).   

Subarea 3 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 3  10-8 8  10-8 3  10-7 9  10-6 0.05 0.05 0.08 0.2 
Hypothetical Resident 3  10-7 9  10-7 2  10-6 3  10-5 0.7 0.7 0.8 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 7  10-6 1  10-4 1  10-4 9  10-6 0.1 0.1 0.1 0.2 
Hypothetical Resident 9  10-5 2  10-3 2  10-3 3  10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Subarea 3 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 3  10-6 3  10-5 3  10-5 8  10-6 0.06 0.06 0.09 0.2 
Construction Worker 7  10-7 4  10-6 5  10-6 1  10-6 0.7 0.7 10 (10) 5 (4) 
Hypothetical Resident 1  10-5 1  10-4 1  10-4 3  10-5 0.7 0.7 0.9 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 1  10-5 2  10-4 2  10-4 8  10-6 0.1 0.1 0.1 0.2 
Construction Worker 7  10-7 4  10-6 5  10-6 1  10-6 0.7 0.7 10 (10) 5 (4) 
Hypothetical Resident 1  10-4 2  10-3 2  10-3 3  10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Incremental risks from exposure to surface and subsurface soil, groundwater, and soil gas, 
calculated using federal and State of California toxicity criteria, are discussed below. 
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I9.3.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 8.3E-09, within is less than the risk management 
range of 1E-04 to 1E-06.  The noncancer HI from exposure to surface soil is 0.050, which is less 
than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations.  The noncancer HI from exposure to surface soil does 
not differ between the federal and State of California toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of volatile and particulate chemicals released from 
subsurface soil to outdoor air.  

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.5E-06, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is from inhalation of 
vinyl chloride (1.4E-06) in outdoor air.  The noncancer HI from exposure to subsurface soil is 
0.061, which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.6E-05, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is from inhalation of 
vinyl chloride (2.6E-05) in outdoor air.  The noncancer HI from exposure to subsurface soil 
does not differ between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater by the future commercial/industrial worker is limited to vapor intrusion 
from groundwater. 

Federal Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater is 7.2E-06, which is 
within the risk management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is from 
inhalation of vinyl chloride (7.2E-06) in indoor air. 
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The noncancer HI for exposure to intrusion of vapor from groundwater is 0.047, which is less 
than the threshold HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater is 1.3E-04, which 
exceeds the risk management range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified 
using State of California toxicity criteria do not differ from the risk drivers identified using 
federal toxicity criteria.  The noncancer HI from exposure to intrusion of vapor from 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

Soil Gas – Vapor Intrusion 

Exposure to soil gas by the future commercial/industrial worker is limited to vapor intrusion 
from subsurface soil vapors. 

Federal Toxicity Criteria 

The total cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil 
gas is 1.9E-08, which is less than the point of departure of 1E-06 for carcinogens.  The 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.00093, which is less than the threshold HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The total cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil 
gas is 7.2E-08, which is less than the point of departure of 1E-06 for carcinogens.  The 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.00039, which is less than the threshold HI of 1 for noncarcinogens.   

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of groundwater is 7E-06, which is within the risk management 
range of 1E-04 to 1E-06 for carcinogens.  The cumulative cancer risk from commercial/industrial 
worker exposure to subsurface soil from direct contact and vapor intrusion from groundwater is 
1E-05.  Most of the cancer risk in subsurface soil was from inhalation of vinyl chloride in 
outdoor air.   

The cumulative cancer risk from exposure to surface soil and vapor intrusion of soil gas is 
3E-08, and from exposure to subsurface soil and vapor intrusion of soil gas is 3E-06, which are 
less than or within the risk management range of 1E-04 to 1E-06 for carcinogens.  Most of the 
cancer risk in subsurface soil was from inhalation of vinyl chloride in outdoor air. 

The cumulative noncancer HI is 0.1 for commercial/industrial worker exposure to both surface 
soil and groundwater, and from subsurface soil and groundwater.  The cumulative noncancer HI 
for commercial/industrial worker exposure to surface soil and soil gas is 0.05 and from 
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subsurface soil and soil gas is 0.06.  All estimates of noncancer risk for soil and groundwater 
vapor intrusion and soil and soil gas vapor intrusion are less than the threshold HI of 1 for 
noncarcinogens. 

State of California Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion from groundwater is 1E-04, which is equal to the top of the 
risk management range of 1E-04 to 1E-06 for carcinogens.  The cumulative cancer risk from 
commercial/industrial worker exposure to subsurface soil from direct contact and vapor intrusion 
from groundwater is 2E-04, which exceeds the risk management range.  Most of the cancer risk 
in subsurface soil was from inhalation of vinyl chloride in outdoor and indoor air. 

The cumulative cancer risk from exposure to surface soil and soil gas is 8E-08, and from 
exposure to subsurface soil and soil gas is 3E-05, which are less than or within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of the cancer risk in subsurface soil 
was from inhalation of vinyl chloride in outdoor air. 

The cumulative noncancer HI for commercial/industrial worker exposure to surface soil and 
groundwater and exposure to subsurface soil and groundwater does not differ between the 
federal and State of California toxicity criteria risk evaluations. 

I9.3.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor 
air.   

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 5.7E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil is 0.66, 
which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.4E-06, which is greater than the point of 
departure of 1E-06 for carcinogens.  However, no chemical-specific cancer risk estimates 
exceeded 1E-06, thus no cancer risk drivers were identified for construction worker exposure to 
subsurface soil.  The noncancer HI from exposure to subsurface soil does not differ between the 
federal and State of California toxicity criteria risk evaluations. 

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to inhalation of volatile 
chemicals in groundwater in a construction trench.   
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Federal Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater is 1.7E-07, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from inhalation of 
volatile chemicals in groundwater is 0.028, which is less than the threshold of 1 for 
noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater is 3.1E-06, which is within 
the risk management range of 1E-04 to 1E-06 for carcinogens.  The majority of the risk is from 
inhalation of vinyl chloride (1.2E-06) in trench air.  The noncancer HI from inhalation of 
volatile chemicals in groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 7E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.  The cumulative 
noncancer HI for construction worker exposure to surface soil and inhalation of volatile 
chemicals in groundwater is 0.7, which does not exceed the threshold HI of 1 for 
noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 4E-06, 
which is within the risk management range of 1E-04 to 1E-06 for carcinogens.  The majority of 
the risk is from inhalation of vinyl chloride in trench air from groundwater. 

The cumulative noncancer HI for construction worker exposure to subsurface soil and inhalation 
of volatile chemicals in groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations. 

I9.3.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
4.2E-08, which is less than the point of departure of 1E-06.   
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The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (0.65), which is less than the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk and noncancer HI from exposure to surface soil does not differ between the 
federal and State of California toxicity criteria risk evaluations.   

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
1.2E-05, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with ingestion and inhalation of vinyl chloride (1.2E-05) in subsurface soil. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (0.71), which is less than the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.3E-04, which exceeds the risk management 
range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not 
differ from the risk drivers identified using federal toxicity criteria. 

The noncancer HI from exposure to subsurface soil does not differ between the federal and State 
of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future resident is limited to vapor intrusion from groundwater.   

Federal Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 9.1E-05, which is within 
the risk management range of 1E-04 to 1E-06.  Most of the risk is associated with inhalation of 
vinyl chloride (9.1E-05) in indoor air. 

The total residential noncancer HI for exposure to groundwater is 0.49, which is less than the 
threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 1.6E-03, which is greater 
than the risk management range of 1E-04 to 1E-06.  Most of the risk is associated with inhalation 
of vinyl chloride (1.6E-03) in indoor air. 
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The noncancer HI from exposure to vapor intrusion from groundwater does not differ between 
the federal and State of California toxicity criteria risk evaluations. 

Soil Gas – Vapor Intrusion 

Exposure to soil gas for the future resident is limited to vapor intrusion from subsurface soil 
vapors.   

Federal Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas 
is 2.4E-07, which is less than the risk management range of 1E-04 to 1E-06.  The total residential 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.0097, which is less than the threshold HI of 1 for noncarcinogens.  

State of California Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas 
is 9.1E-07, which is less than the risk management range of 1E-04 to 1E-06.  The total residential 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.0041, which is less than the threshold HI of 1 for noncarcinogens. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion from groundwater is 9E-05, 
which is within the risk management range of 1E-04 to 1E-06 for carcinogens.  The cumulative 
cancer risk from residential exposure to subsurface soil from direct contact and vapor intrusion 
from groundwater to indoor air is 1E-04, which is equal to the top of the risk management range 
of 1E-04 to 1E-06 for carcinogens.  Most of the risk is associated with ingestion and inhalation 
of vinyl chloride in subsurface soil and from vapor intrusion of groundwater. 

The cumulative cancer risk from exposure to surface soil and from vapor intrusion of soil gas is 
3E-07, and from exposure to subsurface soil and soil gas is 1E-05, which are less than or within 
the risk management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is associated 
with ingestion and inhalation of vinyl chloride in subsurface soil. 

The cumulative noncancer HI is 1 for residential exposure to surface soil and from vapor 
intrusion of groundwater and from exposure to subsurface soil and from vapor intrusion of 
groundwater.  The cumulative noncancer HI is 0.7 for residential worker exposure to surface soil 
and from vapor intrusion of soil gas and from subsurface soil and from vapor intrusion of soil 
gas.  All estimates of noncancer risk for soil and groundwater vapor intrusion and soil and soil 
gas vapor intrusion are less than the threshold HI of 1 for noncarcinogens. 
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State of California Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risks are 2E-03 for both 
residential exposure to surface soil from direct contact and vapor intrusion from groundwater and 
from subsurface soil and vapor intrusion of groundwater; these risk estimates are above the risk 
management range of 1E-04 to 1E-06 for carcinogens.  The cumulative cancer risk for residential 
exposure to surface soil from direct contact and vapor intrusion of soil gas is 9E-07, which is 
below the risk management range.  The cumulative cancer risk for residential exposure to 
subsurface soil and vapor intrusion of soil gas is 1E-04, which is equal to the top of the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State of 
California toxicity criteria do not differ from the risk drivers identified using federal toxicity 
criteria. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater and 
exposure to subsurface soil and groundwater do not differ between the federal and State of 
California toxicity criteria risk evaluations. 

I9.3.4 Lead Evaluation 

Lead was identified as a COPC in surface and subsurface soil and groundwater at Subarea 3.  The 
EPC for incremental lead is 134 mg/kg in surface soil and is 67 mg/kg in subsurface soil 
(Attachment I1, Tables I1-3.5 and I1-3.6).  Both of the EPCs for lead in surface and subsurface soil 
at Subarea 3 are below the modified OEHHA industrial CHHSL (345.6 mg/kg).  The modified 
OEHHA residential CHHSL (105.6 mg/kg) is exceeded by the EPC for lead in surface soil, but not 
by the EPC for lead in subsurface soil.  The EPC for incremental lead in groundwater is 0.000068 
mg/L (Attachment I1, Table I1-3.16), which is less than the conservative EPA and State of 
California regulatory action level of 0.015 mg/L.  Therefore, lead was identified as a risk driver 
for surface soil at Subarea 3 for a hypothetical future adult and child resident.  A summary of the 
risk evaluation for lead is presented in Table I-7. 

I9.4 SUBAREA 4 

Incremental cancer risks and noncancer HIs for Subarea 4 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.7.1 through I1-9.8.9).  A 
detailed summary of incremental risks for Subarea 4 using federal and State of California 
toxicity criteria is provided in Tables I-14 and I-15.  The incremental chemical risk drivers for 
Subarea 4 are summarized in Table I-16.  A detailed summary of total risks for Subarea 4 is 
provided in Table I2-7 and I2-8 of Attachment I2.  The total and ambient risk estimates are also 
provided in the table below for comparison with the discussion of incremental risk results.  The 
inorganic chemicals included in the ambient risk evaluation were excluded from the incremental 
and total risk evaluations as they were determined to be statistically similar to ambient. 

Receptors for Subarea 4 were evaluated for exposure to surface soil (future commercial/industrial 
worker and future resident) subsurface soil (future commercial/worker, future construction worker, 
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and future resident), and groundwater (future commercial/worker, future construction worker, and 
future resident).   

Subarea 4 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 6 × 10-6 7 × 10-6 7 × 10-6 1 × 10-5 0.2 0.2 0.2 0.2 
Hypothetical Resident 2 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (1) 2 (1) 2 (1) 2 (<1) 

Subarea 4 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 5 × 10-6 5 × 10-6 6 × 10-6 1 × 10-5 0.2 0.2 0.2 0.2 
Construction Worker 1 × 10-6 1 × 10-6 1 × 10-6 2 × 10-6 1 (<1) 1 (<1) 10 (10) 5 (4) 
Hypothetical Resident 2 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (<1) 2 (<1) 2 (1) 2 (<1) 

Incremental risks from exposure to surface and subsurface soil and groundwater, calculated 
using federal and State of California toxicity criteria, are discussed below. 

I9.4.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.  

Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 6.3E-06, within the risk management range of 
1E-04 to 1E-06.  Most of the risk is associated with incidental ingestion of and dermal contact 
with dioxin TEQ (5.3E-06) in surface soil.  The noncancer HI from exposure to surface soil is 
0.15, which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 6.6E-06, within the risk management range of 
1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not differ 
from the risk drivers identified using federal toxicity criteria.  The noncancer HI from exposure 
to surface soil does not differ between the federal and State of California toxicity criteria risk 
evaluations. 
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Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from subsurface soil 
to outdoor air.  

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 5.3E-06, which is within the lower end of the 
risk management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is associated with 
incidental ingestion of and dermal contact with dioxin TEQ (4.2E-06) in subsurface soil.  The 
noncancer HI from exposure to subsurface soil is 0.16, which is less than the threshold of 1 for 
noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 5.5E-06, which is within the lower end of the 
risk management range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State of 
California toxicity criteria do not differ from the risk drivers identified using federal toxicity 
criteria.  The noncancer HI from exposure to subsurface soil does not differ between the federal 
and State of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future commercial/industrial worker is limited to vapor intrusion 
from groundwater.   

Federal Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater is 6.2E-13, which is 
less than the point of departure of 1E-06 for carcinogens.  The noncancer HI for exposure to 
intrusion of vapor from groundwater is 0.000000039, which is less than the threshold HI of 1 for 
noncarcinogens.  

State of California Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater does not differ 
between the federal and State of California toxicity criteria risk evaluations.  The noncancer HI 
from exposure to intrusion of vapor from groundwater is 0.000000038, which is less than the 
threshold HI of 1 for noncarcinogens.  

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 6E-06.  The cumulative 
cancer risk from commercial/industrial worker exposure to subsurface soil from direct contact 
and vapor intrusion from groundwater is 5E-06.  Both estimates of cancer risk are within the 
lower end of the risk management range of 1E-04 to 1E-06 for carcinogens.  Most of the cancer 
risk in surface soil and subsurface soil is from ingestion of and dermal contact with dioxin TEQ. 
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The cumulative noncancer HI for commercial/industrial worker exposure to surface soil and 
groundwater is 0.2.  The cumulative noncancer HI for commercial/industrial worker exposure to 
subsurface soil and groundwater is 0.2.  Both estimates of noncancer risk are less than the 
threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 7E-06.  The cumulative 
cancer risk from commercial/industrial worker exposure to subsurface soil from direct contact 
and vapor intrusion from groundwater is 5E-06.  Both estimates of cancer risk are within the 
lower end of the risk management range.  Risk drivers identified using State of California 
toxicity criteria do not differ from the risk drivers identified using federal toxicity criteria. 

The cumulative noncancer HI for commercial/industrial worker exposure to subsurface soil and 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

I9.4.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor air.     

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.1E-06, which is less than the point of 
departure of 1E-06 for carcinogens.  No chemical-specific cancer risk exceeded 1E-06; thus no 
risk drivers were identified using the federal toxicity criteria.  The noncancer HI from exposure 
to subsurface soil is 0.96, which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk and noncancer HI from exposure to subsurface soil do not differ between the 
federal and State of California toxicity criteria risk evaluations.   

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to inhalation of volatile 
chemicals in groundwater in a construction trench.   

Federal Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater is 4.5E-15, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from inhalation of 
volatile chemicals in groundwater is 0.0000000017, which is less than the threshold of 1 for 
noncarcinogens. 



 

Appendix I, Final RI Report, IA F1 I-54 
Former Mare Island Naval Shipyard 

State of California Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater does not differ between the 
federal and State of California toxicity criteria risk evaluations.  The noncancer HI inhalation of 
volatile chemicals in groundwater is 0.0000000015, which is less than the threshold of 1 for 
noncarcinogens. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 1E-06, 
which is equal to the point of departure of 1E-06 for carcinogens.  The cumulative noncancer HI 
for construction worker exposure to subsurface soil and inhalation of volatile chemicals in 
groundwater is 1, which is equal to the threshold HI of 1 for noncarcinogens.  However, the 
maximum segregated HI (0.4) is less than the threshold of 1.   

State of California Toxicity Criteria 

The cumulative cancer risk and noncancer HI for construction worker exposure to subsurface 
soil and groundwater does not differ between the federal and State of California toxicity criteria 
risk evaluations. 

I9.4.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
2.2E-05, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with incidental ingestion of and dermal contact with benzo(a)pyrene (1.3E-06) and 
dioxin TEQ (1.9E-05) in surface soil. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (1.6), which is greater than the threshold HI of 1 for noncarcinogens.  Most of the 
risk is associated with incidental ingestion of dioxin TEQ (1.1) in surface soil.  The highest 
target organ segregated HI for exposure to surface soil (1.2) is associated with developmental 
effects.  

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 2.3E-05, which is within the risk management 
range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not 
differ from the risk drivers identified using federal toxicity criteria.  The noncancer HI from 
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exposure to subsurface soil does not differ between the federal and State of California toxicity 
criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
1.9E-05, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with incidental ingestion of and dermal contact with dioxin TEQ (1.5E-05) and 
inhalation of naphthalene (1.8E-06) in subsurface soil. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the child 
resident (1.7), which is greater than the threshold HI of 1 for noncarcinogens.  Most of the risk is 
associated with incidental ingestion of dioxin TEQ (0.95) in surface soil.  The highest target organ 
segregated HI for exposure to subsurface soil (0.95), which is less than the threshold of 1. 

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.9E-05, which is within the risk 
management range of 1E-04 to 1E-06.  Most of the risk is associated with incidental ingestion of 
and dermal contact with dioxin TEQ (1.5E-05) and benzo(a)pyrene (1.6E-06), and inhalation of 
naphthalene (1.8E-06) in subsurface soil. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the child 
resident (1.7), which is greater than the threshold HI of 1 for noncarcinogens.  Most of the risk is 
associated with incidental ingestion of dioxin TEQ (0.95) in surface soil.  The highest target organ 
segregated HI for exposure to subsurface soil (0.95), which is less than the threshold of 1. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future resident is limited to vapor intrusion from groundwater.   

Federal Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 7.9E-12, which is less 
than the point of departure of 1E-06 for carcinogens.  The total residential noncancer HI for 
exposure to groundwater is 0.00000041, which is less than the threshold HI of 1 for 
noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater does not differ between the 
federal and State of California toxicity criteria risk evaluations.  The total residential noncancer 
HI for exposure to groundwater is 0.00000040, which is less than the threshold HI of 1 for 
noncarcinogens.  
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Summary 

Federal Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk from residential 
exposure to surface soil from direct contact and vapor intrusion of volatile chemicals in 
groundwater is 2E-05.  The cumulative cancer risk from residential exposure to subsurface soil 
from direct contact and vapor intrusion of volatile chemicals in groundwater to indoor air is 2E-
05.  Both estimates of cancer risk are within the risk management range of 1E-04 to 1E-06 for 
carcinogens.  Most of the cancer risk is associated with benzo(a)pyrene and dioxin TEQ in 
surface soil, and dioxin TEQ and naphthalene in subsurface soil. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater is 2.  The 
highest target organ segregated HI for exposure to surface soil and groundwater is 1, which is 
equal to the threshold HI of 1 for noncarcinogens.  The cumulative noncancer HI for residential 
exposure to subsurface soil and groundwater is also 2.  The highest target organ segregated HI 
for exposure to subsurface soil and groundwater is 0.95, which less than the threshold HI of 1.   

State of California Toxicity Criteria 

The cumulative cancer risk for residential exposure to surface soil and groundwater and exposure 
to subsurface soil and groundwater do not differ between the federal and State of California 
toxicity criteria risk evaluations.  Risk drivers identified for surface soil and groundwater using 
State of California toxicity criteria do not differ from the risk drivers identified using federal 
toxicity criteria.  However, in addition to the risk drivers identified above for subsurface soil 
using federal toxicity criteria, benzo(a)pyrene was also identified as a risk driver in subsurface 
soil using State of California toxicity criteria. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater and 
exposure to subsurface soil and groundwater do not differ between the federal and State of 
California toxicity criteria risk evaluations. 

I9.4.4 Lead Evaluation 

Lead was identified as a COPC in surface and subsurface soil and groundwater at Subarea 4.  
The EPC for incremental lead in surface soil of 623 mg/kg (see Attachment I1, Table I1-3.7) 
exceeds both the modified OEHHA residential and industrial CHHSLs (105.6 and 345.6 mg/kg).  
The EPC for incremental lead in subsurface soil of 336 mg/kg (see Attachment I1, Table I1-3.8) 
exceeds the modified OEHHA residential CHHSL, but does not exceed the modified OEHHA 
industrial CHHSL.   

The EPC for incremental lead in groundwater is 0.00050 mg/L (Attachment I1, Table I1-3.17), 
which is less than the conservative EPA and State of California regulatory action level of 0.015 
mg/L.  Therefore, lead was identified as a risk driver for surface and subsurface soil at Subarea 4 
for a future hypothetical adult and child resident and a risk driver in surface soil for a future 
commercial/industrial worker.  A summary of the risk evaluation for lead is presented in 
Table I-7. 
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I9.5 SUBAREA 5 

Incremental cancer risks and noncancer HIs for Subarea 5 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.9.1 through I1-9.10.9).  A 
detailed summary of incremental risks for Subarea 5 using federal and State of California 
toxicity criteria is provided in Tables I-17 and I-18.  The incremental chemical risk drivers for 
Subarea 5 are summarized in Table I-19.  A detailed summary of total risks for Subarea 5 is 
provided in Table I2-9 and I2-10 of Attachment I2.  The total and ambient risk estimates are also 
provided in the table below for comparison with the discussion of incremental risk results.  The 
inorganic chemicals included in the ambient risk evaluation were excluded from the incremental 
and total risk evaluations as they were determined to be statistically similar to ambient. 

Receptors for Subarea 5 were evaluated for exposure to surface soil (future commercial/industrial 
worker and future resident) and subsurface soil (future commercial/worker, future construction 
worker, and future resident).  Subarea 5 is currently planned to be part of a regional park system, 
and although a recreation receptor was not evaluated, the resident is a more restrictive receptor 
and is used as a surrogate for the recreational receptor, though the estimated risks for a recreator 
would be less than 50 percent of the risk for the resident (see Section I10.2.1).   

Subarea 5 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 1 × 10-6 2 × 10-6 3 × 10-6 6 × 10-6 0.08 0.08 0.1 0.1 
Hypothetical Resident 4 × 10-6 6 × 10-6 9 × 10-6 2 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 2 × 10-6 3 × 10-6 4 × 10-6 6 × 10-6 0.09 0.09 0.1 0.1 
Hypothetical Resident 1 × 10-5 2 × 10-5 2 × 10-5 2 × 10-5 1 (<1) 1 (<1) 1 (<1) 2 (<1) 

Subarea 5 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Risk Estimates with Soil Gas Vapor Intrusion 
Industrial Worker 8 × 10-7 1 × 10-6 2 × 10-6 1 × 10-5 0.1 0.1 0.2 0.1 
Construction Worker 5 × 10-7 6 × 10-7 7 × 10-7 2 × 10-6 12 (11) 12 (11) 21 (11) 2 (1) 
Hypothetical Resident 4 × 10-6 5 × 10-6 7 × 10-6 4 × 10-5 2 (<1) 2 (<1) 2 (<1) 1 (<1) 

Risk Estimates with Groundwater Vapor Intrusion 
Industrial Worker 1 × 10-6 2 × 10-6 3 × 10-6 1 × 10-5 0.1 0.1 0.2 0.1 
Construction Worker 5 × 10-7 6 × 10-7 7 × 10-7 2 × 10-6 12 (11) 12 (11) 21 (10) 2 (1) 
Hypothetical Resident 1 × 10-5 2 × 10-5 2 × 10-5 4 × 10-5 2 (<1) 2 (<1) 2 (<1) 1 (<1) 
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Incremental risks from exposure to surface and subsurface soil, groundwater, and soil gas, 
calculated using federal and State of California toxicity criteria, are discussed below. 

I9.5.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 9.9E-07, which is less than the point of departure 
of 1E-06 for carcinogens.  The noncancer HI from exposure to surface soil is 0.081, which is less 
than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 1.6E-06, which is within the lower end of the 
risk management range of 1E-04 to 1E-06.  Most of the risk is associated with incidental 
ingestion of and dermal contact with benzo(a)pyrene (1.3E-06) in surface soil.  The noncancer 
HI from exposure to surface soil does not differ between the federal and State of California 
toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from subsurface soil 
to outdoor air.  

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 6.8E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil is 0.13, 
which is less than the threshold of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.1E-06, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  No individual chemical exceeded the 
1E-06 point of departure.  The noncancer HI from exposure to subsurface soil does not differ 
between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future commercial/industrial worker is limited to vapor intrusion 
from groundwater.   
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Federal Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater is 6.6E-07, which is 
less than the point of departure of 1E-06 for carcinogens.  The noncancer HI for exposure to 
intrusion of vapor from groundwater is 0.0072, which is less than the threshold HI of 1 for 
noncarcinogens.  

State of California Toxicity Criteria 

The total cancer risk from exposure to intrusion of vapor from groundwater is 1.0E-06, which is 
equal the point of departure of 1E-06 for carcinogens.  The noncancer HI from exposure to 
intrusion of vapor from groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations.   

Soil Gas – Vapor Intrusion 

Exposure to soil gas by the future commercial/industrial worker is limited to vapor intrusion 
from subsurface soil vapors.  

Federal Toxicity Criteria 

The total cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil 
gas is 1.4E-07, which is less than the point of departure of 1E-06 for carcinogens.  The 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.0022, which is less than the threshold HI of 1 for noncarcinogens.  

State of California Toxicity Criteria 

The total cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil 
gas is 1.5E-07, which is equal the point of departure of 1E-06 for carcinogens.  The noncancer 
HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 0.0021, 
which is less than the threshold HI of 1 for noncarcinogens. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 2E-06, and from 
exposure to subsurface soil from direct contact and vapor intrusion from groundwater is 1E-06; 
both of which are equal to or within the risk management range of 1E-04 to 1E-06 for 
carcinogens.  No chemical-specific cancer risk results exceeded 1E-06, thus, no cancer risk 
drivers were identified for the future commercial/industrial worker. 

The cumulative cancer risk from exposure to surface soil and soil gas is 1E-06, and from 
exposure to subsurface soil and soil gas is 8E-07, which are equal to or less than the risk 
management range of 1E-04 to 1E-06 for carcinogens.   

The cumulative noncancer HI for commercial/industrial worker exposure to surface soil and 
groundwater is 0.09 and from exposure to subsurface soil and groundwater is 0.1.  The 
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cumulative noncancer HI for commercial/industrial worker exposure to surface soil and soil gas 
is 0.08, and from subsurface soil and soil gas is 0.1.  All estimates of noncancer risk are less than 
the threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cumulative cancer risk from commercial/industrial worker exposure to surface soil from 
direct contact and vapor intrusion of volatile chemicals in groundwater is 3E-06, and from 
exposure to subsurface soil from direct contact and vapor intrusion from groundwater is 2E-06.  
Both estimates of cancer risk are within the lower end of the risk management range of 1E-04 
to 1E-06 for carcinogens.  Most of the risk associated with surface soil is from exposure to 
benzo(a)pyrene.  No chemical-specific cancer risks exceeded 1E-06 in subsurface soil; thus no 
cancer risk drivers were identified for subsurface soil.    

The cumulative cancer risk from exposure to surface soil and soil gas is 2E-06, and from 
exposure to subsurface soil and soil gas is 1E-06; both estimates are within or equal to the risk 
management range of 1E-04 to 1E-06 for carcinogens.  No chemical-specific cancer risk results 
exceeded 1E-06; thus, no cancer risk drivers were identified for the future commercial/industrial 
worker. 

The cumulative noncancer HI for commercial/industrial worker exposure to subsurface soil and 
groundwater does not differ between the federal and State of California toxicity criteria risk 
evaluations. 

I9.5.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 4.7E-07, which is less than the point of 
departure of 1E-06 for carcinogens.   

The noncancer HI from exposure to subsurface soil is 12, which is greater than the threshold of 1 
for noncarcinogens.  The target organ segregated HI is 11, which is greater than the threshold.  
The majority of the risk is based on inhalation of manganese particulates in outdoor air.  The risk 
results for the construction worker are likely overestimating the potential risk.  The long-term 
risk estimate (250 days per year for 25 years) for the commercial/industrial worker indicates 
cancer risk at the low end of the risk management range and a noncancer hazard below the 
threshold of 1.  A construction worker is assumed to be on site for only 250 days for 1 year.  
Furthermore, a construction worker is assumed to ingest three times the amount of soil per day 
than a commercial/industrial worker and has a PEF that is three magnitudes of order greater than 
a commercial/industrial worker.  A construction worker is thus is assumed to inhale significantly 
more particulates during the work day.  Manganese was not historically used at the site and may 
be naturally present.  Manganese is found in basalt and chert formations, and chert was 
documented at Subarea 5 where one of the higher detections of manganese was detected.  In 
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addition, the RfC for manganese is based on studies from manganese ore workers.  The studies 
noted that it was small particles (2.5 microns) that were able to enter the lungs; this size of 
particulates is not expected to be predominant at a construction site.  The larger particles would 
otherwise be caught in mucus membranes and would enter the body via ingestion, which is the 
least toxic route of exposure for manganese.  As such, use of the RfC for manganese at IA F1 is 
conservative.  Based on the above factors, it is recommended that manganese not be carried 
forward as a chemical of concern for the construction worker at Subarea 5. 

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 5.3E-07, which is less than the point of 
departure of 1E-06 for carcinogens.  The noncancer HI from exposure to subsurface soil does not 
differ between the federal and State of California toxicity criteria risk evaluations. 

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to inhalation of volatile 
chemicals in groundwater in a construction trench.   

Federal Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater is 1.8E-08, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from inhalation of 
volatile chemicals in groundwater is 0.0049, which is less than the threshold of 1 for 
noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals in groundwater is 2.6E-08, which is less 
than the point of departure of 1E-06 for carcinogens.  The noncancer HI from inhalation of 
volatile chemicals in groundwater does not differ between the federal and State of California 
toxicity criteria risk evaluations. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 5E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.   

The cumulative noncancer HI for construction worker exposure to surface soil and inhalation of 
volatile chemicals in groundwater is 22, which is greater than the threshold HI of 1 for 
noncarcinogens.  The target organ segregated HI is 11, which also exceeds the threshold HI of 1.  
Most of the noncancer hazard is from inhalation of particulates of manganese.  However, as 
noted above, manganese is not recommended to be carried forward as a noncancer risk driver to 
the future construction worker. 
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State of California Toxicity Criteria 

The cumulative cancer risk from construction worker exposure to subsurface soil from direct 
contact and inhalation of volatile chemicals in groundwater in a construction trench is 6E-07, 
which does not exceed the point of departure of 1E-06 for carcinogens.  The cumulative 
noncancer HI for construction worker exposure to subsurface soil and groundwater does not 
differ between the federal and State of California toxicity criteria risk evaluations. 

I9.5.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
2.6E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06.  Most of 
the risk is associated with incidental ingestion of and dermal contact with benzo(a)pyrene 
(2.0E-06) in surface soil. 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (1.0), which is equal to the threshold of 1 for noncarcinogens.  No individual 
chemical exceeded the threshold of 1.  The highest target organ segregated HI for exposure to 
subsurface soil is 0.45, which is less than the threshold HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 4.2E-06, which is within the risk management 
range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not 
differ from the risk drivers identified using federal toxicity criteria.  The noncancer HI from 
exposure to surface soil does not differ between the federal and State of California toxicity 
criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
1.7E-06, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with incidental ingestion of and dermal contact with benzo(a)pyrene (1.4E-06) in 
subsurface soil. 
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The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (1.6), which is greater than the threshold HI of 1 for noncarcinogens.  The highest 
target organ segregated HI for exposure to subsurface soil is 0.87, which is less than the 
threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.9E-06, which is within the risk 
management range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity 
criteria do not differ from the risk drivers identified using federal toxicity criteria.  The 
noncancer HI from exposure to subsurface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations. 

Groundwater – Vapor Intrusion 

Exposure to groundwater for the future resident is limited to vapor intrusion from groundwater.   

Federal Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 8.3E-06, which within the 
risk management range of 1E-04 to 1E-06.  Most of the risk is associated with inhalation of 
tetrachloroethene (PCE) (6.1E-06) and trichloroethene (TCE) (1.9E-06) from groundwater. 

The total residential noncancer HI for exposure to groundwater is 0.075, which is less than the 
threshold HI of 1 for noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to vapor intrusion from groundwater is 1.3E-05, which is within 
the risk management range of 1E-04 to 1E-06.  In addition to the risk drivers identified for 
exposure to vapor intrusion from groundwater using federal toxicity criteria, exposure to vinyl 
chloride (4.7E-06) from vapor intrusion of groundwater was also identified using State of 
California toxicity criteria. 

The noncancer HI from exposure to vapor intrusion from groundwater does not differ between 
the federal and State of California toxicity criteria risk evaluations. 

Soil Gas – Vapor Intrusion 

Exposure to soil gas for the future resident is limited to vapor intrusion from subsurface soil 
vapors. 

Federal Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas 
is 1.8E-06, which less than the risk management range of 1E-04 to 1E-06.  Most of the risk is 
from inhalation of PCE (1.8E-06) from vapor intrusion of soil gas.  The total residential 
noncancer HI from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas is 
0.023, which is less than the threshold HI of 1 for noncarcinogens.   
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State of California Toxicity Criteria 

The cancer risk from inhalation of volatile chemicals indoor air from vapor intrusion of soil gas 
is 1.9E-06, which is within the risk management range of 1E-04 to 1E-06.  Risk drivers 
identified using State of California toxicity criteria do not differ from the risk drivers identified 
using federal toxicity criteria.  The total residential noncancer HI from inhalation of volatile 
chemicals indoor air from vapor intrusion of soil gas is 0.022, which is less than the threshold HI 
of 1 for noncarcinogens. 

Summary 

Federal Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for the child and adult residents.  The cumulative cancer risk is 1E-05 for both 
residential exposure to surface soil and vapor intrusion from groundwater, and from exposure to 
subsurface soil and vapor intrusion of groundwater to indoor air.  Both estimates of cancer risk 
are within the risk management range of 1E-04 to 1E-06 for carcinogens.   Most of the risk is 
associated with incidental ingestion of and dermal contact with benzo(a)pyrene in surface and 
subsurface soil, as well as inhalation of PCE and TCE from vapor intrusion of groundwater. 

The cumulative cancer risk is 4E-06 from exposure to surface soil and vapor intrusion of soil gas 
and from exposure to subsurface soil and soil gas.  Both cancer risk estimates are within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is associated with 
incidental ingestion of and dermal contact with benzo(a)pyrene in surface and subsurface soil, as 
well as inhalation of PCE from vapor intrusion of soil gas. 

The cumulative noncancer HI for residential exposure to surface soil and groundwater is 1, 
which is equal to the threshold HI of 1 for noncarcinogens.  The cumulative noncancer HI for 
residential exposure to subsurface soil and groundwater is 2.  The highest target organ segregated 
HI for exposure to surface soil and groundwater is 0.5, and for exposure to subsurface soil and 
groundwater is 0.9; both estimates are less than the threshold HI of 1 for noncarcinogens.  Thus, 
no noncancer risk drivers were identified.  

State of California Toxicity Criteria 

The cumulative cancer risk for the future residential exposure scenario is based on the sum of 
the risks estimated for the child and adult residents.  The cumulative cancer risk from 
residential exposure to surface soil from direct contact and vapor intrusion of volatile chemicals 
in groundwater is 2E-05.  The cumulative cancer risk from residential exposure to subsurface 
soil from direct contact and vapor intrusion of volatile chemicals in groundwater to indoor air is 
2E-05.  Both estimates of cancer risk are within the risk management range of 1E-04 to 1E-06 
for carcinogens.  In addition to the risk drivers identified above for exposure to soil and 
groundwater (as vapor intrusion) using federal toxicity criteria, exposure to vinyl chloride from 
vapor intrusion of groundwater was also identified using State of California toxicity criteria. 

The cumulative cancer risk from exposure to surface soil and soil gas is 6E-06 and from 
exposure to subsurface soil and soil gas is 5E-06; both estimates are within the risk management 
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range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State of California 
toxicity criteria do not differ from the risk drivers identified using federal toxicity criteria.   

The cumulative noncancer HI for residential exposure to surface soil and groundwater and 
exposure to subsurface soil and groundwater do not differ between the federal and State of 
California toxicity criteria risk evaluations. 

I9.5.4 Lead Evaluation 

Lead was identified as a COPC in surface and subsurface soil and groundwater at Subarea 5.  
The EPCs for incremental lead in surface soil (328 mg/kg) and subsurface soil (205 mg/kg) (see 
Attachment I1, Tables I1-3.9 and I1-3.10) exceed the modified OEHHA residential CHHSL 
(105.6 mg/kg), but do not exceed the modified OEHHA industrial CHHSL (345.6 mg/kg).   

The EPC for incremental lead in groundwater is 0.000085 mg/L (Attachment I1, Table I1-3.18), 
which is less than the conservative EPA and State of California regulatory action level of 0.015 
mg/L.  Therefore, lead was identified as a risk driver for surface and subsurface soil at Subarea 5 
for a future hypothetical adult and child resident.  A summary of the risk evaluation for lead is 
presented in Table I-7. 

I9.6 SUBAREA 6 

Incremental cancer risks and noncancer HIs for Subarea 6 are summarized for the future 
recreational user scenario in the following text.  Detailed calculations for the risks and HIs are 
presented in the format required by RAGS Part D (see Attachment I1, Tables I1-7.11.1 through 
I1-9.12.3).  A detailed summary of incremental risks for Subarea 6 using federal and State of 
California toxicity criteria is provided in Tables I-20 and I-21.  The incremental chemical risk 
drivers for Subarea 6 are summarized in Table I-22.  A detailed summary of total risks for 
Subarea 6 is provided in Table I2-11 and I2-12 of Attachment I2.  The total and ambient risk 
estimates are also provided in the table below for comparison with the discussion of incremental 
risk results.  The inorganic chemicals included in the ambient risk evaluation were excluded 
from the incremental and total risk evaluations as they were determined to be statistically similar 
to ambient.  

The planned use of Subarea 6, currently a tidal wetland, is expected to be open space.  Thus, only 
a recreational user was evaluated for Subarea 6 for exposure to surface soil.   

Subarea 6 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Recreational User 1 × 10-5 1 × 10-5 2 × 10-5 1 × 10-4 0.5 0.5 0.7 4 (3) 

Incremental risks from exposure to surface soil and sediment, calculated using federal and State 
of California toxicity criteria, are discussed below. 
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I9.6.1 Future Adult/Child Recreational User 

Surface soil and sediment exposure (0 to 2 feet bgs) for the future recreational user is based on 
incidental ingestion, dermal contact, and inhalation of particulate chemicals released from 
surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future recreational user exposure scenario is based on the sum 
of the risks estimated for child and adult recreational users.  The cancer risk from exposure to 
surface soil is 1.0E-05, which is within the risk management range of 1E-04 to 1E-06.  Most of 
the risk is associated with incidental ingestion of and dermal contact with benzo(a)pyrene 
(8.0E-06) and dibenzo(a,h)anthracene (2.3E-06) in surface soil. 

The noncancer HI for the future recreational user scenario is based on the total HI estimated for 
the child recreational user (0.51), which is less than the threshold HI of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 1.4E-05, which is within the lower end of the 
risk management range of 1E-04 to 1E-06.  Risk drivers identified using State of California 
toxicity criteria do not differ from the risk drivers identified using federal toxicity criteria.  The 
noncancer HI for the future recreational user scenario is based on the total HI estimated for the 
child recreational user (0.51), which is less than the threshold HI of 1 for noncarcinogens. 

I9.6.2 Lead Evaluation 

Lead was identified as a COPC in surface sediment at Subarea 6.  The EPC for incremental lead 
in surface sediment is 95 mg/kg (see Attachment I1, Table I1-3.11).  The EPC for lead in surface 
sediment does not exceed the modified OEHHA residential or industrial CHHSLs (105.6 and 
345.6 mg/kg).  Thus, lead was not identified as a risk driver at Subarea 6.  A summary of the risk 
evaluation for lead is presented in Table I-7. 

I9.7 SUBAREA 7 

Incremental cancer risks and noncancer HIs for Subarea 7 are summarized for each exposure 
scenario in the following text.  Detailed calculations for the risks and HIs are presented in the 
format required by RAGS Part D (see Attachment I1, Tables I1-7.13.1 through I1-9.14.9).  A 
detailed summary of incremental risks for Subarea 7 using federal and State of California 
toxicity criteria is provided in Tables I-23 and I-24.  The incremental chemical risk drivers for 
Subarea 7 are summarized in Table I-25.  A detailed summary of total risks for Subarea 7 is 
provided in Table I2-13 and I2-14 of Attachment I2.  The total and ambient risk estimates are 
also provided in the table below for comparison with the discussion of incremental risk results.  
The inorganic chemicals included in the ambient risk evaluation were excluded from the 
incremental and total risk evaluations as they were determined to be statistically similar to 
ambient. 
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Receptors for Subarea 7 were evaluated for exposure to surface soil (future commercial/industrial 
worker and future resident), subsurface soil (future commercial/industrial worker, future 
construction worker, and future resident), and vapor intrusion of volatile chemicals in 
groundwater to indoor air.  Exposure to groundwater for the future commercial/industrial worker 
and future resident is limited to intrusion of vapor from groundwater; however, no volatile 
chemicals were detected in groundwater at Subarea 7 and the pathway was not evaluated at 
Subarea 7.  Subarea 7 is currently planned to be part of a regional park system, and although a 
recreation receptor was not evaluated, the resident is a more restrictive receptor and is used as a 
surrogate for the recreational receptor, though the estimated risks for a recreator would be less 
than 50 percent of the risk for the resident (see Section I10.2.1).   

Subarea 7 – Minimal Disturbance (0 to 2 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 3 × 10-6 3 × 10-6 1 × 10-5 0.1 0.1 0.1 0.2 
Hypothetical Resident 5 × 10-6 7 × 10-6 8 × 10-6 5 × 10-5 1 (1) 1 (1) 1 (1) 2 (<1) 

Subarea 7 – Intrusive Development (0 to 10 feet bgs interval) 

Scenario 

Cancer Risk Hazard Index 
Incremental Total Ambient Incremental Total Ambient 

Federal State State Federal Federal State State Federal 

Industrial Worker 2 × 10-6 3 × 10-6 3 × 10-6 1 × 10-5 0.09 0.09 0.09 0.2 
Construction Worker 1 × 10-6 1 × 10-6 5 × 10-7 2 × 10-6 1 (<1) 1 (<1) 1 (<1) 13 (12) 
Hypothetical Resident 5 × 10-6 7 × 10-6 8 × 10-6 4 × 10-5 1 (1) 1 (1) 1 (1) 2 (<1) 

Incremental risks from exposure to surface and subsurface soil, calculated using federal and State 
of California toxicity criteria, are discussed below. 

I9.7.1 Future Commercial/Industrial Worker 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from surface soil to 
outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to surface soil is 1.9E-06, which is within the risk management 
range of 1E-04 to 1E-06 for carcinogens.  Most of the risk is associated with incidental ingestion 
of and dermal contact with benzo(a)pyrene (1.4E-06).  The noncancer HI from exposure to 
surface soil is 0.096, which is less than the threshold of 1 for noncarcinogens.   
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State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 2.8E-06, which is within the risk management 
range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State of California 
toxicity criteria do not differ from the risk drivers identified using federal toxicity criteria.  The 
noncancer HI from exposure to surface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future commercial/industrial worker is based on incidental 
ingestion, dermal contact, and inhalation of particulate chemicals released from subsurface soil 
to outdoor air.   

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.9E-06, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Most of this risk is associated with 
incidental ingestion of and dermal contact with benzo(a)pyrene (1.4E-06).  The noncancer HI 
from exposure to subsurface soil is 0.086, which is less than the threshold of 1 for 
noncarcinogens.   

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 2.8E-06, which is within the risk 
management range of 1E-04 to 1E-06 for carcinogens.  Risk drivers identified using State 
of California toxicity criteria do not differ from the risk drivers identified using federal 
toxicity criteria.  The noncancer HI from exposure to subsurface soil does not differ between the 
federal and State of California toxicity criteria risk evaluations. 

I9.7.2 Future Construction Worker 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future construction worker is based on incidental ingestion, 
dermal contact, and inhalation of particulate chemicals released from subsurface soil to outdoor air. 

Federal Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.0E-06, which is equal to the point of 
departure of 1E-06 for carcinogens.  However, no chemical-specific cancer risk estimates 
exceeded 1E-06; thus, no cancer risk drivers were identified for construction worker exposure to 
subsurface soil.   

The noncancer HI from exposure to subsurface soil is 1.3, which is greater than the threshold of 
1 for noncarcinogens.  The highest target organ segregated HI is 1, which is equal to the 
noncancer threshold.  No chemical-specific HI exceeds the threshold of 1; thus, no noncancer 
risk drivers were identified. 
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State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 1.2E-06, which is within the risk 
management range of 1E-04 to 1E-06.  However, no chemical-specific cancer risk estimates 
exceeded 1E-06; thus, no cancer risk drivers were identified for construction worker exposure to 
subsurface soil.   

The noncancer HI from exposure to subsurface soil does not differ between the federal and State 
of California toxicity criteria risk evaluations. 

Groundwater – Construction Trench 

Exposure to groundwater for the future construction worker is limited to groundwater in a 
construction trench.  Because no volatile chemicals were detected in the groundwater at 
Subarea 7, exposure to groundwater by a future construction worker was determined to be 
incomplete.  

I9.7.3 Future Adult/Child Resident 

Minimal Disturbance – Surface Soil (0 to 2 feet bgs) 

Surface soil exposure for the future resident is based on incidental ingestion, dermal contact, and 
inhalation of particulate chemicals released from surface soil to outdoor air.   

Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to surface soil is 
4.8E-06, which is within the lower end of the risk management range of 1E-04 to 1E-06.  Most 
of the risk is associated with incidental ingestion of and dermal contact with benzo(a)pyrene 
(3.6E-06). 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (1.3), which is greater than the threshold HI of 1 for noncarcinogens.  Most of the 
risk is associated with incidental ingestion of cobalt (1.2).  The highest target organ segregated 
HI is 1.2, based on effects to blood, and is greater than the threshold of 1 for noncarcinogens. 

State of California Toxicity Criteria 

The cancer risk from exposure to surface soil is 7.1E-06, which is within the risk management 
range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity criteria do not 
differ from the risk drivers identified using federal toxicity criteria.  The noncancer HI from 
exposure to surface soil does not differ between the federal and State of California toxicity 
criteria risk evaluations. 

Intrusive Development – Subsurface Soil (0 to 10 feet bgs) 

Subsurface soil exposure for the future resident is based on incidental ingestion, dermal contact, 
and inhalation of particulate chemicals released from subsurface soil to outdoor air.   
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Federal Toxicity Criteria 

The estimated cancer risk for the future residential exposure scenario is based on the sum of the 
risks estimated for child and adult residents.  The cancer risk from exposure to subsurface soil is 
4.8E-06, which is within the risk management range of 1E-04 to 1E-06.  Most of the risk is 
associated with incidental ingestion of and dermal contact with benzo(a)pyrene (3.6E-06). 

The noncancer HI for the future residential scenario is based on the total HI estimated for the 
child resident (1.1), which is greater than the threshold HI of 1 for noncarcinogens.  Most of the 
risk is associated with incidental ingestion of cobalt (1.1).  The highest target organ segregated 
HI is 1 and is associated with blood effects.  

State of California Toxicity Criteria 

The cancer risk from exposure to subsurface soil is 7.1E-06, which is within the risk 
management range of 1E-04 to 1E-06.  Risk drivers identified using State of California toxicity 
criteria do not differ from the risk drivers identified using federal toxicity criteria.  The 
noncancer HI from exposure to subsurface soil does not differ between the federal and State of 
California toxicity criteria risk evaluations. 

I9.7.4 Lead Evaluation 

Lead was identified as a COPC in only groundwater at Subarea 7, as it was determined that lead 
was statistically similar to ambient (Attachment I1, Tables I1-2.33 and I1-2.34).  The EPC for 
incremental lead in groundwater is 0.00037 mg/L (Attachment I1, Table I1-3.19), which is less 
than the conservative EPA and State of California regulatory action level of 0.015 mg/L.  Thus, 
lead was not identified as a risk driver at Subarea 7.  A summary of the risk evaluation for lead is 
presented in Table I-7. 

I10.0  UNCERTAINTY EVALUATION 

Some uncertainties are inherent in the estimates of potential cancer risk and noncancer health 
hazard presented in this document.  The uncertainties fall into two categories:  uncertainties 
associated with the general risk assessment methodologies and uncertainties uniquely 
associated with this HHRA.  The following subsections present information related to these 
uncertainties.   

I10.1 DATA EVALUATION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

To identify COPCs for the HHRA, the adequacy of site characterization data was reviewed, and 
a structured selection process was employed.  The uncertainties associated with these two 
components of COPC selection are discussed in the following sections. 
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I10.1.1 Site Characterization Data 

The risk assessment is based on analytical data presented in the RI.  The total number of samples 
collected during these investigations was quite large; however, not all samples were analyzed for 
the full suite of compounds.  If records of area history did not suggest that chemicals of a 
particular class were likely to have been used or released at a site, the number of samples 
analyzed for that class of compounds was limited.   

The extent of sampling performed in each subarea at IA F1 varied.  Notably, sample sizes in 
Subareas 3 and 6 were smaller than other subareas.  The few sediment samples collected from 
Subarea 6 may not be appropriate for HHRA purposes because they were collected at locations 
that are under water at various times, depending on tidal variance.  Standard exposure 
assumptions may not apply equally to submerged samples in Subarea 6 as with those in other 
upland terrestrial subareas.  The uncertainty in this case includes a bias toward conservatism, 
such that risks could be overestimated. 

In addition, selection of the data set for the identification of the lead hot spots in Subarea 5 was 
biased conservatively to ensure protection of hypothetical future residents.  Most of these soil 
samples were collected in and around the concrete drain along the southern wall of 
Building A17, a building that had been used in part as a paint shop.  While paint wastes may 
have been disposed of through pipes extending outside the building’s southern wall into this 
concrete drain, the true source is unknown.  In any event, exposures to soil contained within a 
drain are not the same as exposure to bare soil in an occupational or residential setting.  Future 
exposure to soils within a drain may be limited, unless the drain is removed and the soils are 
subsequently redistributed in the same hotspot areas during site redevelopment.  These factors 
should be considered when evaluating the potential health effects estimated for hotspot 
exposures.  The uncertainty in this case includes a bias toward conservatism, such that potential 
blood-lead concentrations (and risk of intelligence deficits) could be overestimated.  

I10.1.2 Methods Used to Identify Chemicals of Potential Concern 

The primary uncertainty associated with the COPC selection process is the possibility that a 
chemical may be inappropriately identified as a COPC for evaluation in the risk assessment (that 
is, a detected chemical may be inappropriately excluded or included as a COPC).  For the 
HHRA, chemicals were excluded as COPCs using the following criteria: 

• Metals detected at concentrations below respective ambient limits (for both 
incremental and total risk evaluations) 

• Essential nutrients detected at concentrations typical of respective 
U.S. background levels (for both incremental and total risk evaluations) 

• Chemicals in soils with maximum detected concentrations below their respective 
residential RSLs for soil (for incremental risk evaluation only). 
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The first two criteria are not likely to result in the inadvertent exclusion of chemicals as COPCs; 
however, use of RSLs as COPC selection criteria may adversely affect results of the HHRA.  As 
indicated previously in Section I5.3 (Identifying Chemicals of Potential Concern), cancer-based 
RSLs are estimated based on respective cancer risks of 1E-06, and the noncancer-based RSLs are 
based on respective HIs of 1.  It is possible that chemicals detected just below the cancer or 
noncancer RSL were excluded as COPCs.  The selection of COPCs was based on the maximum 
detected concentration in any subarea, and therefore, the likelihood of exclusion of a risk driver is 
negligible.  However, new toxicological information could become available that changes the 
values of RSLs used in this HHRA, and therefore in turn could change the number of chemicals 
selected as COPCs. 

I10.2 EXPOSURE ASSESSMENT 

Uncertainties were identified in association with four areas of the exposure assessment process:  
(1) selection of exposure scenarios, (2) selection of exposure pathways, (3) estimation of EPCs, 
and (4) selection of exposure variables used to estimate chemical intake.  Uncertainties in each of 
these areas are discussed below in Sections I10.2.1 through I10.2.4.  

I10.2.1 Exposure Scenarios 

Exposure scenarios were identified based on observed and assumed land use and activity that may 
occur there.  To the degree that actual land use and activity patterns are not those assumed, 
uncertainties are introduced.  For example, future land use may be open space reuse (City of 
Vallejo 2008), as shown on Figure 1-2 of the main RI text.  Exposure estimates developed under 
the future redeveloped land use scenarios (commercial/industrial) may conservatively overestimate 
risks.  In addition, even under current conditions, actual exposures are not likely to approach those 
assumed in the future commercial/industrial worker scenario, given that only infrequent servicing 
of the transformer stations and site investigation/remediation activities are underway. 

In addition, the future reuses of Subareas 5 and 7 include portions of a regional park, and so 
recreational users may be present in the future.  Based on a future recreational scenario, it is 
assumed that a recreator would be exposed only to surface soil (minimal disturbance scenario, 0 to 
2 feet bgs), as there is no complete exposure pathway to groundwater and no surface water is 
present at IA F1.  This HHRA did not estimate risk for a future adult and child recreational user in 
Subareas 5 and 7; however, the HHRA evaluated the potential risk to a future adult and child 
residential user, which is considered a conservative, unrestricted use exposure scenario.  The 
cancer risks to an adult and child resident from exposure to surface soil are 2.6E-06 (Subarea 5) 
and 4.8E-06 (Subarea 7), both of which are within the lower end of the EPA’s risk management 
range of 1E-04 to 1E-06 for carcinogens.  The noncancer risks to an adult and child resident from 
exposure to surface soil are 1.0 (Subarea 5) and 1.3 (Subarea 7), both of which are equal to or 
above the noncancer threshold of 1.  The highest segregated HI for Subarea 5 was 0.5 and is less 
than the threshold of 1.  The highest segregated HI for Subarea 7 was 1.2, which is mostly driven 
by ingestion of cobalt.  The cancer risk and noncancer hazard estimates for the future residential 
user were largely related to the incidental ingestion of soil exposure pathway.  The anticipated 
ingestion rate for the future adult and child recreational user at IA F1 is assumed to be only 50 
percent of the ingestion rate assumed for the adult and child residential user.  Furthermore, the 
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recreator is only assumed to be on site for only 1/12 the amount of time (2 hours per day) that a 
resident is expected to be on site (24 hours per day).  Thus, the cancer risk and noncancer hazard 
estimates for a future recreational user are expected to be more than 50 percent lower than the 
estimates for the residential user. 

I10.2.2 Selecting Exposure Pathways 

The exposure pathways quantified in this risk assessment were identified based on the area 
conceptual model, relevant site characterization data, and contaminant fate and transport 
considerations.  To the extent that these factors may not accurately predict the migration of 
contaminants within and from the area, uncertainty is introduced into the exposure assessment. 

I10.2.3 Estimating Exposure Point Concentrations 

In general, the uncertainties associated with site characterization and the estimation of a 
representative EPC increase with smaller data sets.  Estimation of EPCs is affected by 
sampling strategy, treatment of nondetectable concentrations and high detection limits, 
assumptions regarding contaminant degradation over time, and accuracy of modeled estimates 
of chemical concentrations in air.  The site had few potential chemical sources, so the number 
of samples analyzed for particular classes of compounds (VOCs, semivolatile organic 
compounds [SVOC], and pesticides) was relatively small.  For small data sets, the 95UCL 
(used as the EPC) often exceeds the maximum detected concentration at a site because the 
standard deviation associated with small data sets is high.  Consequently, the maximum 
detected concentration (or the concentration of a single detected value) was often used as the 
RME concentration for calculating intakes to the receptors.  The number of COPCs for which 
this was the case is shown in Tables I1-3.1 through I1-3.19 of Attachment I1.  Where the 
maximum concentration was used as the EPC, risks are most likely overestimated. 

The sample collection strategy was designed as a purposive investigation, whereby samples were 
collected in areas of suspected or known contamination.  The primary objective of this sampling 
effort was to define the nature and extent of contamination.  The EPCs based on these 
nonrandom soil samples are likely to overestimate the concentrations at the exposure point, as 
well as the actual dose to the receptor. 

As described in Appendix H, a statistical proxy value was substituted for all laboratory analytical 
results reported as not detected.  Future COPC concentrations (and by association, the EPCs) 
were assumed to remain the same as those that were measured during site characterization 
activities.  This assumption ignores the effects of various fate and transport mechanisms that will 
alter the composition and distribution of chemicals present in the various media.  In general, the 
assumption of steady-state conditions results in overestimated COPC concentrations and 
exposure doses because contaminant concentrations generally tend to decrease over time as a 
result of fate and transport processes. 

In the absence of direct measurements, mathematical models were applied to estimate 
contaminant concentrations in air.  While models cannot predict true EPCs at different times and 



 

Appendix I, Final RI Report, IA F1 I-74 
Former Mare Island Naval Shipyard 

locations or in different media, they provide a conservative estimate of the EPC under certain 
assumed conditions.  To model concentrations of volatile compounds in outdoor air, a VF was 
applied to data for concentrations of the same compounds in soil.  The model did not account for 
attenuation of emissions by paved surfaces or building foundations that may be present under 
future land use at the site.  Similarly, for the indoor air assessment, because future building 
characteristics cannot be definitively known, conservative DTSC and EPA defaults were used 
(Attachment I4). 

I10.2.4 Selecting Exposure Variables 

The exposure variables used to estimate chemical intake are standard upperbound estimates.  In 
reality, however, activity patterns and physiological responses of individuals may vary 
considerably.  It is possible that the exposure variables used in this evaluation do not represent 
actual future exposure conditions. 

I10.2.5 Use of Soil Gas Data for Characterizing Risks for Vapor Intrusion 

Soil gas samples were collected in July 2004 after the 2003 additional sampling investigation at IA 
F1 to assess the presence of VOCs in soil gas in Subareas 3 and 5, where elevated VOC 
contamination were identified in previous soil and groundwater investigations (see Figures 1-6A 
and 1-6B of the main RI report).  The soil gas samples were collected to support the HHRA, as soil 
gas data can reduce the uncertainty involved with estimating VOC partitioning from the soluble 
phase (groundwater) to the air phase (soil gas), and soil gas measurements quantify VOC 
attenuation through the vadose zone.  

The samples were collected from 3 feet bgs (Subarea 3 samples) and 7 feet bgs (Subarea 5 
samples) in 1-liter Summa canisters and from approximately 1 foot above the groundwater table 
based on measured groundwater depths from nearby wells.  A leak test was conducted to indicate 
whether leakage occurred during sampling by applying Dust-Off (100 percent 1,1-difluoroethane 
[1,1-DFA]) to a cotton ball and then placing the cotton ball directly on top of the bentonite seal 
around each soil gas sampling probe during sample collection.  The Summa canisters were 
analyzed by a laboratory and the results of the sampling indicated detections of the tracer gas 1,1-
DFA.   

An evaluation was conducted in Attachment P-1 to the responses to comments on the draft final RI 
report (Appendix P) to estimate leakage of ambient air.  Based on the evaluation, use of the 
maximum detected 1,1-DFA concentration of 60,000 µg/m3 yields a leakage rate of 0.2 percent, 
indicating that leakage of ambient air was not significant, and that reported concentrations of 
VOCs in the soil gas samples can be applied without assumed bias or correction.  It is also 
possible that isopropanol (also known as 2-propanol) was used as a tracer gas at some locations 
during the soil gas sampling in the same manner as 1,1-DFA.  The percent leakage calculated 
using isopropanol also indicates very little leakage (rate of less than 0.00001 percent) of ambient 
air into the samples. 
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While the soil gas evaluation in Attachment P-1 shows insignificant leakage of ambient air into the 
sample, a parallel evaluation was conducted for Subareas 3 and 5 by evaluating the effects from 
inhalation of indoor air from vapor intrusion of groundwater.  This approach is consistent with 
DTSC (2011b) guidance for evaluation of subsurface vapor intrusion into indoor air, which 
recommends that risks from vapor intrusion be quantified using both soil gas and groundwater 
data to see which poses the greater health threat.  In general, more chemicals were detected in 
soil gas in 2004 than were detected in the most recent round of groundwater sampling (2003) 
from monitoring wells adjacent to the soil gas samples.  For example, soil gas sample 
A216SG002 had detections for 33 chemicals, whereas the groundwater sample collected from 
well A216W04 11 months prior (August 2003) detected only five volatile chemicals in 
groundwater.  The chemicals that were detected in groundwater (A267W03) and soil gas 
(A267SG001) matched approximately 75 percent of the total detected volatile chemicals in that 
area from 2003 and 2004.  This finding supports the assumption that the IA F1 soil gas samples 
are representative of concentrations of volatile chemicals in subsurface pore spaces, and thus are 
appropriate for use in the HHRA.   

The risk results will vary based on whether indoor air concentrations are estimated using soil gas 
or groundwater.  For Subarea 5, the difference in vapor intrusion risk for a future 
commercial/industrial worker using indoor air modeled from groundwater is five times greater 
than if the indoor air was modeled using soil gas.  However, the differences in risk were more 
significant for Subarea 3.  The difference in vapor intrusion risk for a future 
commercial/industrial worker using indoor air modeled from groundwater is 380 times greater 
than if the indoor air was modeled using soil gas. 

I10.3 TOXICITY ASSESSMENT 

The primary uncertainties associated with the toxicity assessment relate to derivation of toxicity 
values for COPCs.  Standard RfDs and SFs developed by DTSC and EPA were used to estimate 
potential cancer and noncancer health effects from exposure to COPCs at the site.  These values 
are derived by applying conservative (health-protective) assumptions and are intended to protect 
the most sensitive potentially exposed individuals. 

To derive the toxicity values, EPA makes several assumptions that tend to overestimate the 
actual hazard or risk to human health.  Because data from human studies are generally 
unavailable, the RfDs are typically derived from animal studies.  Uncertainty factors and 
modifying factors are then applied to the data from animal studies to ensure that the RfDs are 
adequately protective of human health.  For many compounds, this approach results in an 
overestimated potential for noncancer adverse health effects. 

Derivation of SFs used to estimate cancer risk is also typically based on data from animal 
studies.  These data are taken from studies in which high doses of a test chemical were 
administered to laboratory animals, and the reported response is extrapolated to the much 
lower doses to which humans are likely to be subjected.  Very little experimental data are 
available on the nature of the dose-response relationship at low doses (for example, a threshold 
may exist or the dose-response curve may pass through the origin).  Because of this 
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uncertainty, EPA has selected a conservative model to estimate the low-dose relationship, and 
EPA uses an upperbound estimate (typically a 95 percent upper confidence limit of the slope 
factor predicted by the extrapolation model) as the SF.  With this SF, an upperbound estimate 
of potential cancer risks is obtained. 

A second uncertainty associated with toxicity values is the unavailability of RfDs or SFs for all 
COPCs at a site.  The cancer risks and noncancer health hazards can be assessed only for those 
COPCs for which the relevant toxicity values are available.  For organic COPCs for which a SF 
or an RfD was available for only one route of exposure, route-to-route extrapolations were made.  
These extrapolations introduce some uncertainty into the risk and hazard estimates.  Further, the 
use of oral toxicity values to assess the dermal pathway introduces additional uncertainty into the 
results; risks may be overestimated or underestimated using this approach.  Risks may be 
underestimated for exposure to metals for which an RfD is unavailable for one or more exposure 
routes.  Using this extrapolation approach, however, a SF was available to assess the oral, 
dermal, and inhalation risks for most of the carcinogenic COPCs.  Similarly, an RfD was 
available to assess the noncancer health hazards for most COPCs. 

In addition to the uncertainties associated with derivation and availability of toxicity values, the 
toxicity assessment is affected by chemical-specific factors for chromium, total petroleum 
hydrocarbons (TPH), and TCE, as described in Sections I10.3.1 through I10.3.3. 

I10.3.1 Chromium Speciation 

Selection of the appropriate toxicity value for chromium depends on the chemical species of 
chromium encountered; hexavalent chromium is a potent carcinogen (by the inhalation route 
only), whereas trivalent chromium is not.  Chromium occurs in nature primarily in the trivalent 
form, which is its most stable oxidation state.  Hexavalent chromium is easily transformed to 
trivalent chromium in reducing environments such as those found in acidic soil or soil that 
contains iron or dissolved sulfides.  At IA F1, sampling for hexavalent chromium occurred at 39 
locations, and analytical results indicated no detection of hexavalent chromium at any of those 
39 locations.  As a result, detected chromium at IA F1 was treated as “trivalent chromium,” and 
thus the RSL for “chromium (III) (insoluble salts)” used to screen maximum site concentrations 
for COPC selection was appropriately conservative. 

I10.3.2 Surrogates for Total Petroleum Hydrocarbons 

Benzene, toluene, ethylbenzene, and total xylenes (BTEX) and polycyclic aromatic 
hydrocarbons (PAH) were used as surrogates for the assessment of potential risks and hazards 
associated with TPH.  The assessment of TPH thus depended on the adequacy of the BTEX 
and PAH analytical data.  Most samples were analyzed for BTEX, and the analytical results are 
believed to adequately represent the health risks associated with potential exposure to TPH as 
gasoline.  Greater uncertainty is associated with use of the PAH data because the number of 
analyses was limited.  The magnitude of the uncertainties in the TPH assessment was assumed 
a function of the spatial distribution of TPH as diesel and motor oil contamination, presumed 
similar to the distribution of the samples analyzed for PAHs.  However, a preliminary 
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evaluation of the PAH and TPH data has suggested that the compounds of these two types may 
not be well correlated at Mare Island (in other words, the TPH may not contain PAHs).  
Because of the localized effects of TPH at IA F1, this approach does not appear to 
underestimate human health risks. 

I10.3.3 Changes in Trichloroethene Toxicity Criteria 

Evaluation of potential mutagenic and non-mutagenic modes of action for cancer risk, and 
noncancer hazards, for TCE in accordance with the recent September 28, 2011, IRIS 
toxicological review (EPA 2011), was excluded from the HHRA.  The new review for TCE 
shows higher toxicity by all three toxicity mechanisms (mutagenic cancer, non-mutagenic 
cancer, and noncancer hazard).  Therefore, the exclusion of the new IRIS review toxicity values 
is expected to underestimate risk for TCE in comparison to using the OEHHA toxicity criteria 
for TCE.  The increase in cancer risk by oral/dermal exposure is approximately a factor of 10 or 
less.  The increase in cancer risk by inhalation exposure is approximately a factor of three or less.  
The increase in noncancer hazard by inhalation is expected to be approximately a factor of 300.  
These factors are used in the analysis of the likely impact of the uncertainty from the revised 
toxicity factors below. 

TCE was detected in groundwater at Subareas 1, 2, 3, and 5.  The cancer risk for the inhalation 
pathway was 7.7E-08 or less for Subareas 1, 2, and 3.  An increase by a factor of three would 
leave TCE below the point of departure of 1E-06 for cancer risk (using the upper limit of three 
for the expected increase in risk discussed above).  The noncancer hazard for Subareas 1, 2, and 
3 for the inhalation pathway was 0.00015 or lower for all receptors.  Therefore, the increase 
would still leave TCE well below the threshold hazard index of 1 (using the upper limit of 300 
for the expected increase in hazard discussed above). 

The estimated cancer risk for TCE in groundwater at Subarea 5 was 1.9E-06 for the residential 
receptor, but the increased toxicity would not elevate the cancer risk above the risk management 
range.  The noncancer hazard was 0.0037 for the residential receptor, and the increased toxicity 
criteria would increase the noncancer hazard to be equal to the noncancer threshold of 1.  The 
cancer risk (1.5E-07) and noncancer hazard (0.00035) for the industrial scenario were low 
enough that the increased toxicity does not increase risk above the threshold levels.  Since 
residential reuse is not planned for the site, no action will be taken for TCE in groundwater at 
Subarea 5 this time. 

TCE was detected in soil at Subareas 1, 2, 3, and 4, but was screened out when compared with 
the November 2010 residential RSL for TCE (2.8 mg/kg) (EPA 2010a) and was retained only in 
the total risk evaluation in Attachment I2.  The EPA residential RSL for TCE was revised 
(0.91 mg/kg) based on the new toxicity criteria for TCE.  Thus, TCE detected in surface and 
subsurface soil at Subareas 1, 3, and 4, and surface soil at Subarea 2, would continue to screen 
out and be excluded from the incremental risk evaluation, but would be included in the total risk 
evaluation.  Only subsurface soil at Subarea 2 would be retained in the incremental risk 
evaluation.  Since the maximum risk from oral and dermal exposure is 1.2E-09 (residential 
receptor at Subarea 2, total risk evaluation), the estimated risk for TCE will be below the point of 
departure of 1E-06 for carcinogens for all receptors and subareas (using the upper limit of 10 for 
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the expected increase in risk discussed above).  In addition, the IRIS toxicological review 
includes a new reference dose value; the noncancer hazard by oral and dermal pathways is 
expected to be less than 0.001 based on a review of the calculations.  Cancer risk from exposure 
to TCE via inhalation is also highest for the hypothetical resident at Subarea 2 and is no higher 
than 4.6E-08.  Therefore the risk estimate for TCE from soil inhalation exposure will be below 
the point of departure of 1E-06 for cancer risk (using the upper limit of 3 for the expected 
increase in risk discussed above).  Thus, no additional concerns would be identified for TCE in 
soil at IA F1 based on the changes in toxicity criteria for TCE. 

I10.4 RISK CHARACTERIZATION 

Standard EPA methodologies were used for the risk characterization step.  Using these methods, 
the risks from exposure to multiple carcinogens were added to estimate the total cancer risk 
associated with exposures at a site.  The underlying assumption of this approach is that the risks 
from carcinogens to different target organs are additive.  This assumption contributes to the 
uncertainty in the risk assessment and may result in underestimated or overestimated risks, 
depending on whether interactions among site COPCs are synergistic or antagonistic.  Because 
information on most of these interactions is unavailable, most possible interactions were not 
evaluated in this HHRA.  The target organ-specific analyses were conducted if additive effects 
contributed to HIs greater than unity. 

Risks characterized for the ambient risk scenario were estimated to distinguish between 
potential health risks posed by metals at concentrations shown to be statistically 
indistinguishable from ambient fill concentrations and the potential health risks posed by 
metals present as a result of site-related activities (Attachment I3).  The results of this 
evaluation demonstrate the following: 

• Metals at concentrations statistically indistinguishable from their concentrations 
in ambient fill at Mare Island, which may be either anthropogenic (Bay sediment 
dredge) or naturally occurring background, contribute to estimated potential 
cancer risks below or within the EPA risk management range of 10-6 to 10-4.   

• For metals at concentrations statistically indistinguishable from their 
concentrations in ambient fill at Mare Island, estimated ambient noncancer HIs 
are below 1 for commercial/industrial worker and construction worker exposure 
in Subareas 1-5, and 7.  Estimated ambient noncancer HIs are above 1 for 
residential exposure in Subareas 1-5, and 7 (both depth intervals) and above 1 for 
recreational exposure in Subarea 6 (surface soil).  However, the highest target 
organ segregated HIs for each receptor at all subareas under the ambient risk 
evaluation are less than the threshold of 1 for noncarcinogens. 

Arsenic is the primary risk driver for every estimated cancer risk within the risk management 
range, and is responsible for over 99 percent of these cumulative cancer risk estimates.  
Significant ambient concentrations of arsenic in both native and nonnative fill materials have 
occurred at Mare Island, with the elevated concentrations attributed to natural geologic 
processes instead of placement of fill (Tetra Tech 2002).  The same study confirmed that 
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ambient concentrations of arsenic in California consistently exceed the EPA’s cancer-based 
RSL for residential soil by at least an order of magnitude, and that high background arsenic 
concentrations characterize much of the natural environment (Tetra Tech 2002). 

A potential source of uncertainty in the evaluation of health risk associated with metals in soil is 
the assumption that metals in soil are readily absorbed by human receptors.  In reality, metals in 
soil are not readily desorbed from soil after being taken into the body (or bioavailable).  This 
contrasts with the circumstances under which metals undergo toxicity tests involving different 
initial forms of metals under assessment, as well as dissolution of the metals in water or an easily 
digestible carrier.  Metals detected in soil such as that sampled at IA F1 are usually bound to soil 
macromolecules in forms not easily dissolved or digestible by human enzymatic systems.  This 
HHRA assumed 100 percent of the metals detected in soil are bioavailable to human receptors.  
This assumption may be responsible, in part, for the elevated risk and hazard estimates of the 
ambient risk scenario.  The uncertainty in this case is assumed to overestimate potential risks due 
to metals. 

I10.5 UNCERTAINTY SUMMARY 

The overall magnitude of each uncertainty discussed previously is summarized in Table I-26. 

This HHRA was developed based upon a series of assumptions, almost all conservative, that are 
expected to overestimate risks.  Even considering a few uncertainties contributing to a small 
underestimate of risk, the compounded conservatism in the HHRA process is believed to negate 
assumptions that may contribute to underestimation of risk.  
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Ingestion C C (a) C (a)
Dermal Contact C C (a) C (a)

Inhalation C C (a) C (a)

Inhalation C (c) C (a,c) C (a,c)

Inhalation I (b) I I (b)

Ingestion C C C
Dermal Contact C C C

Inhalation C C C

Inhalation C (c) C (c) C (c) 

Inhalation I (b) I I (b) 

Ingestion l I I
Dermal Contact l I (d) I

Inhalation l C I

Inhalation I I I

Inhalation C (b) I C (b)

LEGEND

bgs Below ground surface
C Potentially complete exposure pathway

I Incomplete or negligible exposure pathway

VOC Volatile organic compound
(a) Included in the evaluation of subsurface soil exposure pathways.
(b) Exposure to vapor intrusion of volatile chemicals from surface or subsurface soil into indoor air was evaluated using groundwater data.

(c) Exposure to volatile chemicals detected in soil at Subareas 1, 2, 5, and 7 were not evaluated under the incremental risk exposure scenario because detected 

concentrations of volatile chemicals within those subareas did not exceed applicable soil screening criteria.
(d) Dermal contact with groundwater in a construction trench was not considered a complete exposure pathway for a future construction worker.  Institutional controls are expected to be 

implemented in the future in IA F1 because of historical munitions operations.  As such, any digging or intrusive activities within IA F1 will be required to undergo review in the future 

and before field work is conducted.  Furthermore, current construction practices implement dewatering methods in areas where work will occur below the ground surface and 

proximate to the groundwater table.
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TABLE I-1:  SUBAREAS EVALUATED IN THE HUMAN HEALTH RISK ASSESSMENT 
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

RI Subarea 
Subarea 1 
Subarea 1 is bounded by IR04 to the north, Subarea 6 to the east, Subarea 2 to the south, and IA E to 
the west.  This subarea comprises about 317,000 ft2.  Except for some landscaping, the entire subarea 
was originally paved with asphalt, much of which was removed during an investigation of MEC. 
Subarea 2 
Subarea 2 is bounded by Subarea 1 to the north, Subarea 6 to the east, Subarea 3 to the south, and 
IA E to the west.  This subarea comprises about 438,000 ft2.  Except for some landscaping, the entire 
subarea was originally paved with asphalt, most of which was removed during a MEC investigation. 
Subarea 3 
Subarea 3 is bounded by Subarea 2 to the north, Subarea 4 to the east, and IA E to the west.  This 
subarea comprises about 304,000 ft2.  Subarea 3 includes paved and unpaved areas. 
Subarea 4 
Subarea 4 is bounded by Subarea 6 (the wetland subarea) to the east and Subarea 3 to the west.  
This subarea comprises about 462,000 ft2.  Subarea 4 includes both grassy areas and remnant 
asphalt areas. 
Subarea 5 
Subarea 5 is bounded by Mare Island Strait to the east and IA E to the west.  This subarea comprises 
about 506,000 ft2.  Subarea 5 includes paved and unpaved areas. 
Subarea 6  
Subarea 6 is a wetland, bounded by Installation Restoration Site 4 to the north, Mare Island Strait to 
the east, and other portions of IA F1, Subareas 1, 4, and 5 to the west.  This subarea comprises about 
290,000 ft2.  The entire subarea is unpaved and slopes gently toward Mare Island Strait. 
Subarea 7 
Subarea 7 is bounded by Mare Island Strait to the east and south, IA E to the west, and other portions 
of IA F1 to the north.  This subarea comprises about 293,000 ft2.  Subarea 7 includes paved and 
unpaved areas.   

Notes: 

ft2 Square feet 
HHRA Human health risk assessment 
IA Investigation Area 
MEC Munitions and explosives of concern   
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1,2-Dichloroethene (total) Fluoranthene 1,2-Dichloroethene (total) Endrin ketone 1,2-Dichloroethane Lead 
2-Methylnaphthalene Fluorene 2-Methylnaphthalene Ethylbenzene 1,2-Dichloroethene (total) Manganese *

(0-2 feet bgs) 4,4'-DDT Indeno(1,2,3-cd)pyrene 4,4'-DDD Fluoranthene 4,4'-DDD Mercury *
Acenaphthene Iron * 4,4'-DDE Heptachlor 4,4'-DDT Molybdenum 

Aluminum * Lead 4,4'-DDT Heptachlor epoxide Aluminum * Nickel *
Anthracene Manganese 4-Methylphenol Indeno(1,2,3-cd)pyrene Antimony * Phenanthrene 
Antimony * Mercury * Acenaphthylene Iron * Arsenic * Phenol 
Arsenic * Molybdenum Acetone Lead Barium Pyrene 
Barium Naphthalene Aluminum * Manganese * Benzene Selenium 

Benzene Nickel * Anthracene Mercury * Beryllium * Silver 
Benzo(a)anthracene n-Nitrosodiphenylamine Antimony * Molybdenum Cadmium * Tetrachloroethene 

Benzo(a)pyrene Phenanthrene Aroclor-1254 Naphthalene Carbon disulfide Tin 
Benzo(b)fluoranthene Pyrene Aroclor-1260 Nickel * Chromium Titanium 
Benzo(g,h,i)perylene Selenium Arsenic * n-Nitrosodiphenylamine Chrysene Toluene 
Benzo(k)fluoranthene Thallium * Barium Phenanthrene Cobalt Total PCBs 

Beryllium * Tin Benzene Pyrene Copper * Trichloroethene 
Cadmium * Titanium Benzo(a)anthracene Selenium Dioxin TEQ Vanadium *

Carbon disulfide Toluene Benzo(a)pyrene Silver Ethylbenzene Xylene (total) 
Chromium Trichloroethene Benzo(b)fluoranthene Thallium * Fluoranthene Zinc 
Chrysene Vanadium * Benzo(g,h,i)perylene Tin Iron *

Cobalt Xylene (total) Benzo(k)fluoranthene Titanium 
Copper * Zinc * Beryllium * Toluene 

Ethylbenzene Cadmium * Toluene 
Carbazole trans-1,2-Dichloroethene 

Carbon disulfide Trichloroethene 
Chromium Trichloroethene 
Chrysene Vanadium *

cis-1,2-Dichloroethene Vinyl chloride 
Cobalt Xylene (total) 
Copper * Xylene (total) 

Dibenz(a,h)anthracene Zinc 

Subarea 2

Chemicals of Potential ConcernExposure 
Medium Subarea 1
Surface 

Soil

Subarea 3
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1,2-Dichloroethene (total) Fluoranthene 1,1,2-Trichloroethane Dibenz(a,h)anthracene 1,2-Dichloroethane Heptachlor 
2-Methylnaphthalene Fluorene 1,2-Dichloroethane Dieldrin 1,2-Dichloroethene (total) HMX 

(0-10 feet bgs) 4,4'-DDD gamma-BHC (Lindane) 1,2-Dichloroethene (total) Endrin ketone 1,4-Dichlorobenzene Iron *
4,4'-DDE gamma-Chlordane 2-Methylnaphthalene Ethylbenzene 4,4'-DDD Lead 
4,4'-DDT Heptachlor 4,4'-DDD Fluoranthene 4,4'-DDT Manganese *

Acenaphthene Heptachlor epoxide 4,4'-DDE gamma-Chlordane 4-Methylphenol Mercury *
Acetone Indeno(1,2,3-cd)pyrene 4,4'-DDT Heptachlor Acetone Molybdenum 

Aluminum * Iron * 4-Methylphenol Heptachlor epoxide Aluminum * Nickel *
Anthracene Lead Acenaphthylene Indeno(1,2,3-cd)pyrene Antimony * Nitroglycerine 
Antimony * Manganese * Acetone Iron * Aroclor-1260 Phenanthrene 

Aroclor-1254 Mercury * Aluminum * Lead Arsenic * Phenol 
Aroclor-1260 Molybdenum Anthracene Manganese * Barium Pyrene 

Arsenic * Naphthalene Antimony * Mercury * Benzene RDX 
Barium Nickel Aroclor-1254 Molybdenum Benzo(a)pyrene Selenium 

Benzene n-Nitrosodiphenylamine Aroclor-1260 Naphthalene Benzo(b)fluoranthene Silver 
Benzo(a)anthracene Phenanthrene Arsenic * Nickel * Beryllium * Tetrachloroethene 

Benzo(a)pyrene Phenol Barium n-Nitrosodiphenylamine Cadmium * Thallium *
Benzo(b)fluoranthene Picric Acid Benzene Phenanthrene Carbon disulfide Tin 

Benzo(g,h,i)perylene Pyrene Benzo(a)anthracene Phenol Chromium Titanium 
Benzo(k)fluoranthene Selenium Benzo(a)pyrene Pyrene Chrysene Toluene 

Beryllium * Silver Benzo(b)fluoranthene Selenium cis-1,2-Dichloroethene Total PCBs 
Cadmium * Thallium * Benzo(g,h,i)perylene Silver Cobalt Trichloroethene 
Carbazole Tin Benzo(k)fluoranthene Tetrachloroethene Copper Vanadium *

Carbon disulfide Titanium Beryllium * Thallium * Dioxin TEQ Vinyl chloride 
Chromium Toluene Cadmium Tin Ethylbenzene Xylene (total) 
Chrysene Trichloroethene Carbazole Titanium Fluoranthene Zinc 

Cobalt Vanadium Carbon disulfide Toluene 
Copper * Vinyl chloride Chloromethane trans-1,2-Dichloroethene 

Dibenz(a,h)anthracene Xylene (total) Chromium Trichloroethene 
Dieldrin Zinc Chrysene Vanadium *

Ethylbenzene cis-1,2-Dichloroethene Vinyl chloride 
Cobalt Xylene (total) 
Copper * Zinc 

Subarea 1 Subarea 2
Exposure 
Medium Subarea 3

Subsurface 
Soil

Chemicals of Potential Concern
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater a 1,1-Dichloroethene cis-1,2-Dichloroethene 1,1-Dichloroethene Lead 1,1-Dichloroethene Manganese
1,2-Dichloroethene (total) Iron 1,2-Dichloroethene (total) Manganese 1,3-Dinitrobenzene Molybdenum

1,3-Dinitrobenzene Lead 2,4-Dinitrotoluene Molybdenum 2,6-Dinitrotoluene Nickel
2,4-Dinitrotoluene Manganese 2-Amino-4,6-dinitrotoluene Nickel 2-Butanone Nitrobenzene

2-Amino-4,6-dinitrotoluene Molybdenum Antimony Tetrachloroethene Acetone Perchlorate
4-Amino-2,6-dinitrotoluene Nickel Arsenic Thallium Arsenic RDX

Aluminum Nitrobenzene Barium trans-1,2-Dichloroethene Barium Thallium
Arsenic Thallium Carbon disulfide Trichloroethene Benzene Toluene
Barium trans-1,2-Dichloroethene cis-1,2-Dichloroethene Vinyl chloride Carbon disulfide trans-1,2-Dichloroethene

Carbon disulfide Trichloroethene Cobalt Xylene (Total) Chloromethane Trichloroethene
Chloromethane Vinyl chloride Iron Zinc cis-1,2-Dichloroethene Vinyl chloride

Chromium Zinc Ethylbenzene Xylene (total)
Iron Zinc
Lead

Soil Gas a 1,2,4-Trimethylbenzene Ethylbenzene
1,3,5-Trimethylbenzene Freon 113

1,3-Butadiene Freon 12
1,3-Dichlorobenzene Heptane

1,4-Dioxane Isopropyl alcohol
2-Butanone m,p-Xylene
2-Hexanone Methylene Chloride

4-Ethyltoluene o-Xylene
4-Methyl-2-pentanone Styrene

Acetone Tetrachloroethene
Benzene Tetrahydrofuran

Carbon disulfide Toluene
Chloroform trans-1,2-Dichloroethene

Chloromethane Trichloroethene
cis-1,2-Dichloroethene Trichlorofluoromethane

Cyclohexane Vinyl acetate
Ethanol Vinyl chloride

NA NA

Exposure 
Medium

Chemicals of Potential Concern

Subarea 1 Subarea 2 Subarea 3

Subarea 2 Subarea 3

Chemicals of Potential ConcernExposure 
Medium Subarea 1
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1,2-Dichloroethene (total) Endosulfan I 1,2-Dichloroethane Copper 1-Methylnaphthalene Chrysene 
2-Methylnaphthalene Endrin 2,4-Dinitrotoluene Dibenzofuran 1-Methylphenanthrene Cobalt 

(0-2 feet bgs) 4,4'-DDD Endrin aldehyde 2,6-Dinitrotoluene Dieldrin 2,3,5-Trimethylnaphthalene Copper 
4,4'-DDE Endrin ketone 2-Butanone Dioxin TEQ 2,4'-DDD Dibenz(a,h)anthracene 
4,4'-DDT Ethylbenzene 2-Methylnaphthalene Endrin ketone 2,4'-DDT Dibenzothiophene 

Acenaphthene Fluoranthene 4,4'-DDD Ethylbenzene 2,6-Dimethylnaphthalene Dibutyltin 
Acenaphthylene Fluorene 4,4'-DDE Fluoranthene 2-Methylnaphthalene Dioxin TEQ 

Acetone gamma-Chlordane 4,4'-DDT Fluorene 4,4'-DDD Fluoranthene 
alpha-Chlordane Heptachlor epoxide Acenaphthene Indeno(1,2,3-cd)pyrene 4,4'-DDE Fluorene 

Aluminum * Indeno(1,2,3-cd)pyrene Acetone Iron * 4,4'-DDT Hexachlorobenzene 
Anthracene Iron * Aluminum * Lead Acenaphthene Indeno(1,2,3-cd)pyrene 
Antimony Lead Anthracene Manganese Acenaphthylene Iron *

Aroclor-1260 Manganese * Antimony Mercury * alpha-BHC Lead 
Arsenic * Mercury * Aroclor-1260 Molybdenum Aluminum * Manganese *
Barium Molybdenum Arsenic * Naphthalene Ammonia Mercury *

Benzene Naphthalene Barium Nickel * Anthracene Methoxychlor 
Benzo(a)anthracene Nickel * Benzene n-Nitrosodiphenylamine Antimony * Molybdenum 

Benzo(a)pyrene n-Nitrosodiphenylamine Benzo(a)anthracene Phenanthrene Arsenic * Monobutyltin 
Benzo(b)fluoranthene Phenanthrene Benzo(a)pyrene Phenol Barium Naphthalene 

Benzo(g,h,i)perylene Phenol Benzo(b)fluoranthene Pyrene Benzo(a)anthracene Nickel *
Benzo(k)fluoranthene Picric Acid Benzo(g,h,i)perylene Selenium Benzo(a)pyrene Perylene 

Beryllium * Pyrene Benzo(k)fluoranthene Silver Benzo(b)fluoranthene Phenanthrene 
beta-BHC Selenium Beryllium * Tin Benzo(e)pyrene Pyrene 
Cadmium Silver Cadmium Titanium Benzo(g,h,i)perylene Selenium 
Carbazole Styrene Carbazole Toluene Benzo(k)fluoranthene Silver 

Carbon disulfide Tetrachloroethene Carbon disulfide Total PCBs Beryllium * Thallium *
Chloromethane Tin Chloromethane Vanadium Biphenyl Tin 

Chromium Titanium Chromium Xylene (total) Butyltin Total PCBs 
Chrysene Toluene Chrysene Zinc Cadmium * Tributyltin 

Cobalt Total PCBs Cobalt Carbon disulfide Vanadium *
Copper Trichloroethene Chromium Zinc 

Dibenz(a,h)anthracene Vanadium *
Dibenzofuran Xylene (total) 

Dieldrin Zinc 
Dioxin TEQ 

Chemicals of Potential Concern

Subarea 4
Exposure 
Medium
Surface 

Soil

Subarea 5 Subarea 6
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1,2-Dichloroethene (total) Endrin 1,2-Dichloroethane Chromium 
2-Hexanone Endrin aldehyde 1,2-Dichloroethene (total) Chrysene 

(0-10 feet bgs) 2-Methylnaphthalene Endrin ketone 2,4-Dinitrotoluene Cobalt 
4,4'-DDD Ethylbenzene 2,6-Dinitrotoluene Copper 
4,4'-DDE Fluoranthene 2-Butanone Dibenzofuran 
4,4'-DDT Fluorene 2-Methylnaphthalene Dieldrin 

Acenaphthene gamma-Chlordane 2-Nitrotoluene Dioxin TEQ 
Acenaphthylene Heptachlor 4,4'-DDD Endrin ketone 

Acetone Heptachlor epoxide 4,4'-DDE Ethylbenzene 
alpha-Chlordane Hexachlorobenzene 4,4'-DDT Fluoranthene 

Aluminum * Hexachloroethane Acenaphthene Fluorene 
Anthracene Indeno(1,2,3-cd)pyrene Acetone Heptachlor epoxide 
Antimony Iron * Aldrin Indeno(1,2,3-cd)pyrene 

Aroclor-1254 Lead Aluminum * Iron 
Aroclor-1260 Manganese * Anthracene Lead 

Arsenic * Mercury * Antimony Manganese 
Barium Methylene Chloride Aroclor-1254 Mercury *

Benzene Molybdenum Aroclor-1260 Methoxychlor 
Benzo(a)anthracene Naphthalene Arsenic * Molybdenum 

Benzo(a)pyrene Nickel * Barium Naphthalene 
Benzo(b)fluoranthene n-Nitrosodiphenylamine Benzene Nickel *

Benzo(g,h,i)perylene Phenanthrene Benzo(a)anthracene n-Nitrosodiphenylamine 
Benzo(k)fluoranthene Phenol Benzo(a)pyrene Phenanthrene 

Beryllium * Picric Acid Benzo(b)fluoranthene Phenol 
beta-BHC Pyrene Benzo(g,h,i)perylene Pyrene 
Cadmium Selenium Benzo(k)fluoranthene Selenium 
Carbazole Silver Beryllium Silver 

Carbon disulfide Styrene Bis(2-ethylhexyl)phthalate Tin 
Chloromethane Tetrachloroethene Bromomethane Titanium 

Chromium Tin Cadmium Toluene 
Chrysene Titanium Carbazole Total PCBs 

Cobalt Toluene Carbon disulfide Vanadium *
Copper Total PCBs Chlorobenzene Xylene (total) 

Dibenz(a,h)anthracene Trichloroethene Chloroform Zinc 
Dibenzofuran Vanadium * Chloromethane 

Dieldrin Vinyl chloride 
Dioxin TEQ Xylene (total) 
Endosulfan I Zinc 

Chemicals of Potential Concern

Subarea 4
Exposure 
Medium

NA
Subarea 5 Subarea 6

Subsurface 
Soil



Page 6 of 9

TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater a 2-Butanone Lead 1,1-Dichloroethene Iron
Acetone Manganese 1,2-Dichloroethene (total) Lead

Aluminum Methyl tertiary butylether 1,4-Dichlorobenzene Manganese
Arsenic Molybdenum 2-Butanone Mercury
Barium Nickel Acetone Molybdenum

Chromium Vanadium Aluminum Nickel
Iron Zinc Antimony Nitrobenzene

Arsenic Perchlorate
Barium Selenium

Benzene Tetrachloroethene
Bromoform Thallium

Carbon disulfide trans-1,2-Dichloroethene
Carbon tetrachloride Trichloroethene

Chloroform Vinyl chloride
cis-1,2-Dichloroethene Zinc

Cobalt

Soil Gas a 1,2,4-Trimethylbenzene Heptane
1,3,5-Trimethylbenzene m,p-Xylene

2-Butanone o-Xylene
4-Ethyltoluene Tetrachloroethene

Acetone Toluene
Benzene trans-1,2-Dichloroethene

cis-1,2-Dichloroethene Trichloroethene
Ethylbenzene

Subarea 5 Subarea 6
NANA

Exposure 
Medium

Chemicals of Potential Concern

Subarea 4

Exposure 
Medium

Chemicals of Potential Concern

Subarea 4 Subarea 5 Subarea 6
NA
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Acenaphthylene Ethylbenzene 
Aluminum * Fluoranthene 

(0-2 feet bgs) Anthracene Indeno(1,2,3-cd)pyrene 
Antimony * Iron *
Arsenic * Lead *
Barium Manganese *

Benzo(a)anthracene Mercury *
Benzo(a)pyrene Molybdenum 

Benzo(b)fluoranthene Nickel *
Benzo(e)pyrene Perylene 

Benzo(g,h,i)perylene Phenanthrene 
Benzo(k)fluoranthene Pyrene 

Beryllium * Selenium 
Cadmium * Silver 
Chromium * Toluene 
Chrysene Total PCBs 

Cobalt Vanadium *
Copper * Xylene (Total) 

Dibenz(a,h)anthracene Zinc *

Chemicals of Potential Concern

Surface 
Soil

Subarea 7
Exposure 
Medium
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Acenaphthylene Ethylbenzene 
Aluminum * Fluoranthene 

(0-10 feet bgs) Anthracene Indeno(1,2,3-cd)pyrene 
Antimony * Iron *
Arsenic * Lead *
Barium Manganese *

Benzo(a)anthracene Mercury *
Benzo(a)pyrene Molybdenum 

Benzo(b)fluoranthene Nickel *
Benzo(e)pyrene Perylene 

Benzo(g,h,i)perylene Phenanthrene 
Benzo(k)fluoranthene Pyrene 

Beryllium * Selenium 
Cadmium * Silver 
Chromium * Toluene 
Chrysene Total PCBs 

Cobalt Vanadium *
Copper * Xylene (Total) 

Dibenz(a,h)anthracene Zinc *

Subsurface 
Soil

Exposure 
Medium

Chemicals of Potential Concern

Subarea 7
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TABLE I-2:  CHEMICALS OF POTENTIAL CONCERN

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater a Aluminum Manganese
Antimony Molybdenum
Arsenic Nickel
Barium Perchlorate

Iron Thallium
Lead

Soil Gas a

Notes:

Asterisk denotes an inorganic chemical was found to be statistically similar to ambient conditions.  The inorganic chemical was excluded from the incremental (Attachment I1) and 

       total (Attachment I2) risk evaluations, but was evaluated in the ambient risk evaluation (Attachment I3).

Boldface font indicates the subset of the detected chemcials in soil that were retained for evaluation in the incremental risk evaluation after comparison to residential screening levels.

a      Chemicals detected in groundwater and groundwater were included in both the incremental (Attachment I1) and total (Attachment I2) risk evaluations.

bgs Below ground surface

BHC Hexachlorocyclohexane
DDD Dichlorodiphenyldichloroethane

DDE Dichlorodiphenyldichloroethene

DDT Dichlorodiphenyltrichloroethane

HMX Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine

NA Not applicable; data not collected for this exposure unit.

PCB Polychlorinated biphenyl

RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine

TEQ Toxicity equivalent

Subarea 7
NA

Exposure 
Medium

Chemicals of Potential Concern

Subarea 7
Exposure 
Medium

Chemicals of Potential Concern
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Dermal Aborption Factor a

(unitless)

Volatilization Factor a

(m3/kg)

1,1,2-Trichloroethane NA 7.8E+03
1,1-Dichloroethene NA 1.2E+03
1,2-Dichloroethane NA 4.9E+03
1,2-Dichloroethene (total) NA 2.7E+03
1,3-Dinitrobenzene 1.0E-01 NV
1,4-Dichlorobenzene NA 1.1E+04
1-Methylnaphthalene NA 6.3E+04
1-Methylphenanthrene b 1.3E-01 5.6E+05
2,3,5-Trimethylnaphthalene c NA 6.2E+04
2,4'-DDD d 1.0E-01 NV
2,4'-DDT e 3.0E-02 NV
2,4-Dinitrotoluene 1.0E-01 NV
2,6-Dimethylnaphthalene c NA 6.2E+04
2,6-Dinitrotoluene 1.0E-01 NV
2-Amino-4,6-dinitrotoluene 6.0E-03 NV
2-Butanone NA 1.3E+04
2-Hexanone NA 1.4E+04
2-Methylnaphthalene NA 6.2E+04
2-Nitrotoluene NA 1.5E+05
4,4'-DDD 1.0E-01 NV
4,4'-DDE 1.0E-01 NV
4,4'-DDT 3.0E-02 NV
4-Amino-2,6-dinitrotoluene 1.0E-02 NV
4-Methylphenol 1.0E-01 NV
Acenaphthene 1.3E-01 1.5E+05
Acenaphthylene f NA 1.5E+05
Acetone NA 1.5E+04
Aldrin 1.0E-01 NV
alpha-BHC 4.0E-02 NV
alpha-Chlordane g 4.0E-02 NV
Aluminum NA NV
Ammonia NA 1.0E+03
Anthracene 1.3E-01 5.6E+05
Antimony NA NV
Aroclor-1254 1.4E-01 NV
Aroclor-1260 1.4E-01 NV
Arsenic 3.0E-02 NV
Barium NA NV
Benzene NA 3.8E+03
Benzo(a)anthracene 1.3E-01 NV
Benzo(a)pyrene 1.3E-01 NV
Benzo(b)fluoranthene 1.3E-01 NV
Benzo(e)pyrene h 1.3E-01 NV
Benzo(g,h,i)perylene h 1.3E-01 NV
Benzo(k)fluoranthene 1.3E-01 NV
Beryllium NA NV
beta-BHC 1.0E-01 NV
Biphenyl NA 1.2E+05
bis(2-Ethylhexyl)phthalate 1.0E-01 NV
Bromoform 1.0E-01 NV
Bromomethane NA 1.5E+03
Butyltin i 1.0E-01 NV
Cadmium 1.0E-03 NV
Carbazole j

1.3E-01 NV
Carbon disulfide NA 1.3E+03
Carbon tetrachloride NA 1.6E+03
Chlorobenzene NA 6.9E+03

TABLE I-3:  CHEMICAL-SPECIFIC DERMAL ABSORPTION AND VOLITALIZATION FACTORS

Chemical of Potential Concern
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Dermal Aborption Factor a

(unitless)

Volatilization Factor a

(m3/kg)

TABLE I-3:  CHEMICAL-SPECIFIC DERMAL ABSORPTION AND VOLITALIZATION FACTORS

Chemical of Potential Concern

Chloroform NA 2.8E+03
Chloromethane NA 1.3E+03
Chromium k NA NV
Chrysene 1.3E-01 NV
cis-1,2-Dichloroethene NA 2.7E+03
Cobalt NA NV
Copper NA NV
Dibenz(a,h)anthracene 1.3E-01 NV
Dibenzofuran 1.3E-01 3.0E+05
Dibenzothiophene l 1.3E-01 3.4E+05
Dibutyltin 1.0E-01 NV
Dieldrin 1.0E-01 NV
Dioxin TEQ m 3.0E-02 NV
Endosulfan I 1.0E-01 NV
Endrin 1.0E-01 NV
Endrin aldehyde n 1.0E-01 NV
Endrin ketone n 1.0E-01 NV
Ethylbenzene NA 6.1E+03
Fluoranthene 1.3E-01 NV
Fluorene 1.3E-01 3.0E+05
Freon 12 NA 9.0E+02
gamma-BHC (Lindane) 4.0E-02 NV
gamma-Chlordane g 4.0E-02 NV
Heptachlor 1.0E-01 NV
Heptachlor epoxide 1.0E-01 NV
Hexachlorobenzene 1.0E-01 NV
Hexachloroethane 1.0E-01 NV
HMX 6.0E-03 NV
Indeno(1,2,3-cd)pyrene 1.3E-01 NV
Iron NA NV
Lead NA NV
Manganese NA NV
Methoxychlor 1.0E-01 NV
Methyl tertiary butylether NA 5.3E+03
Methylene chloride NA 2.4E+03
Molybdenum NA NV
Monobutyltin i 1.0E-01 NV
Naphthalene 1.3E-01 5.0E+04
Nickel NA NV
Nitrobenzene NA 7.9E+04
Nitroglycerine 1.0E-01 NV
Perchlorate NA NV
Perylene h 1.3E-01 NV
Phenanthrene b 1.3E-01 5.6E+05
Phenol 1.0E-01 NV
Picric Acid o NA NV
Pyrene 1.3E-01 2.6E+06
RDX 1.5E-02 NV
Selenium NA NV
Silver NA NV
Styrene NA 1.0E+04
Tetrachloroethene NA 2.5E+03
Thallium NA NV
Tin NA NV
Titanium NA NV
Toluene NA 4.6E+03
Total PCBs p 1.4E-01 NV
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Dermal Aborption Factor a

(unitless)

Volatilization Factor a

(m3/kg)

TABLE I-3:  CHEMICAL-SPECIFIC DERMAL ABSORPTION AND VOLITALIZATION FACTORS

Chemical of Potential Concern

trans-1,2-Dichloroethene NA 2.7E+03
Tributyltin 1.0E-01 NV
Trichloroethene NA 2.4E+03
Trichlorofluoromethane NA 1.1E+03
Vanadium NA NV
Vinyl chloride NA 1.0E+03
Xylene (total) NA 6.3E+03
Zinc NA NV

Notes:

a Values taken from EPA (2010).

b Anthracene was used as a surrogate.

c 2-Methylnaphthalene was used as a surrogate.

d 4,4'-DDD was used as a surrogate.

e 4,4'-DDT was used as a surrogate.

f Acenaphthene was used as a surrogate.

g Chlordane was used as a surrogate.

h Pyrene was used as a surrogate.

i Tin was used as a surrogate.

j Chrysene was used as a surrogate.

k Chromium III was used as a surrogate.

l Fluorene was used as a surrogate.

m 2,3,7,8-TCDD was used as a surrogate.

n Endrin was used as a surrogate.

o 2,4-Dinitrophenol was used as a surrogate.

p Aroclor-1254 was used as a surrogate.

EPA U.S. Environmental Protection Agency

NA Not available

NV Not applicable; chemical is not considered volatile.
m3/kg Cubic meters per kilogram

PCB Polychlorinated biphenyl

TCDD Tetrachlorodibenzo-p-dioxin 

TEQ Toxicity equivalent

Source:

EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November.  Available Online at: 

http://www.epa.gov/region9/superfund/prg/index.html
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TABLE I-4:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

2.3E-07 9.2E-07 1.2E-07 1.0E-06 4.1E-06

3.4E-07 1.4E-06 2.2E-07 4.3E-07 1.7E-06

5.9E-12 8.4E-09 4.6E-07 3.0E-11 4.2E-08

5.7E-07 2.3E-06 8.0E-07 1.5E-06 5.9E-06

1.8E-08 1.8E-08 -- 2.2E-07 2.2E-07

-- -- 4.2E-10 -- --

1.8E-08 1.8E-08 4.2E-10 2.2E-07 2.2E-07

6E-07 2E-06 8E-07 2E-06 6E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.014 0.081 0.27 0.18 1.1

0 c 0 c 0 c 0 c 0 c

0.0054 0.00044 0.59 0.023 0.0018

0.019 (<1) 0.082 (<1) 0.86 (<1) 0.20 (<1) 1.1 (<1)

0.00013 0.00013 -- 0.0013 0.0013

-- -- 0.000075 -- --

0.00013 (<1) 0.00013 (<1) 0.000075 (<1) 0.0013 (<1) 0.0013 (<1)

0.02 (<1) 0.08 (<1) 0.9 (<1) 0.2 (<1) 1 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Soil Exposure Pathways

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

GROUNDWATER TOTAL

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Future 
Resident b

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

NONCANCER HAZARD

Exposure Pathway

Future Commercial/
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Multipathway Total

SOIL TOTAL

Future 
Resident a

Future Commercial/
Industrial Worker
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TABLE I-5:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

3.8E-07 1.3E-06 1.8E-07 1.7E-06 6.0E-06

5.6E-07 2.0E-06 3.2E-07 7.1E-07 2.5E-06

5.9E-12 8.4E-09 4.6E-07 3.0E-11 4.2E-08

9.4E-07 3.3E-06 9.5E-07 2.4E-06 8.6E-06

2.1E-07 2.1E-07 -- 2.6E-06 2.6E-06

-- -- 5.0E-09 -- --

2.1E-07 2.1E-07 5.0E-09 2.6E-06 2.6E-06

1E-06 4E-06 1E-06 5E-06 1E-05

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.014 0.081 0.27 0.18 1.1

0 c 0 c 0 c 0 c 0 c

0.0054 0.00044 0.59 0.023 0.0018

0.019 (<1) 0.082 (<1) 0.86 (<1) 0.20 (<1) 1.1 (<1)

0.00013 0.00013 -- 0.0013 0.0013

-- -- 0.00007 -- --

0.00013 (<1) 0.00013 (<1) 0.000075 (<1) 0.0013 (<1) 0.0013 (<1)

0.02 (<1) 0.08 (<1) 0.9 (<1) 0.2 (<1) 1 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

NONCANCER HAZARD

GROUNDWATER TOTAL

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Future 
Resident b

Exposure Pathway

Future Commercial/
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Multipathway Total

SOIL TOTAL

Future 
Resident a

Future Commercial/
Industrial Worker
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TABLE I-6:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a -- Benzo(a)pyrene

Direct Contact a Benzo(a)pyrene -- Benzo(a)pyrene

Groundwater Groundwater -- Vinyl chloride c

Direct Contact b --
(Inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

c Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air



TABLE I-7:  SUMMARY OF RISK EVALUATION FOR LEAD
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Maximum EPC Residential Industrial Residential Industrial
Surface Soil mg/kg 345 86 105.6 345.6 No No

Subsurface Soil mg/kg 690 68 105.6 345.6 No No

Groundwater mg/L 0.00028 0.00028 0.015 0.015 No No

Surface Soil mg/kg 217 78 105.6 345.6 No No

Subsurface Soil mg/kg 217 38 105.6 345.6 No No

Groundwater mg/L 0.00015 0.00015 0.015 0.015 No No

Surface Soil mg/kg 460 134 105.6 345.6 Yes No

Subsurface Soil mg/kg 460 67 105.6 345.6 No No

Groundwater mg/L 0.000068 0.000068 0.015 0.015 No No

Surface Soil mg/kg 6,810 623 105.6 345.6 Yes Yes
Subsurface Soil mg/kg 6,810 336 105.6 345.6 Yes No

Groundwater mg/L 0.00050 0.00050 0.015 0.015 No No

Surface Soil mg/kg 1,290 328 105.6 345.6 Yes No

Subsurface Soil mg/kg 1,290 205 105.6 345.6 Yes No

Groundwater mg/L 0.000085 0.000085 0.015 0.015 No No

6 Surface Soil mg/kg 95 95 105.6 NA No NA

Surface Soil mg/kg NA d NA d -- -- -- --

Subsurface Soil mg/kg NA d NA d -- -- -- --

Groundwater mg/L 0.00037 0.00037 0.015 0.015 No No

Notes:

a Surface soil is 0 to 2 feet bgs; subsurface soil is 0 to 10 feet bgs.

b The screening level for exposure to lead in groundwater is the EPA and State of California action level of 0.015 mg/L.

c The screening levels for residential and industrial exposure to lead in soil are the OEHHA (2009) CHHSLs of 80 and 320 mg/kg, respectively, 

added to the 95 percent upper confidence level of the arithmetic mean (25.6 mg/kg) for lead in ambient fill at Mare Island. 

d Lead in surface and subsurface soil at Subarea 7 was not determined to be present above background concentrations and thus lead was not

evaluated further as a chemical of potential concern (see Tables I1-2.33 and I1-2.34 in Attachment I1).

-- Not applicable

CHHSL California Human Health Screening Level

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/L Milligram per liter

NA Not applicable; industrial exposure not evaluated in Subarea 6.

OEHHA California Environmental Protection Agency Office of Environmental Health Hazard Assessment

Sources:

OEHHA.  2009.  "Revised California Human Health Screening Levels for Lead."  Integrated Risk Assessment Branch, OEHHA, Cal/EPA.  September.

EPC Exceeds the 
Lead Screening Level?

1

2

3

Subarea Medium a Units

Lead Concentration Lead Screening Level b,c

4

5

7
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TABLE I-8:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

2.5E-07 2.3E-07 3.0E-08 1.1E-06 1.0E-06

3.7E-07 3.4E-07 5.4E-08 4.7E-07 4.3E-07

6.0E-09 6.5E-09 3.5E-07 3.0E-08 3.3E-08

6.2E-07 5.7E-07 4.4E-07 1.6E-06 1.5E-06

8.6E-09 8.6E-09 -- 1.1E-07 1.1E-07

-- -- 2.1E-10 -- --

8.6E-09 8.6E-09 2.1E-10 1.1E-07 1.1E-07

6E-07 6E-07 4E-07 2E-06 2E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.036 0.038 0.13 0.47 0.50

0 c 0.000021 0.000085 0 c 0.000071

0.00031 0.00033 0.45 0.0013 0.0014

0.036 (<1) 0.039 (<1) 0.57 (<1) 0.47 (<1) 0.50 (<1)

0.000070 0.000070 -- 0.00073 0.00073

-- -- 0.000042 -- --

0.000070 (<1) 0.000070 (<1) 0.000042 (<1) 0.00073 (<1) 0.00073 (<1)

0.04 (<1) 0.04 (<1) 0.6 (<1) 0.5 (<1) 0.5 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure

b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Multipathway Total

Future Commercial/
Industrial Worker

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

SOIL TOTAL
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TABLE I-9:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

3.4E-07 3.1E-07 4.0E-08 1.5E-06 1.4E-06

5.1E-07 4.5E-07 7.3E-08 6.5E-07 5.7E-07

6.0E-09 6.5E-09 3.5E-07 3.0E-08 3.3E-08

8.6E-07 7.7E-07 4.7E-07 2.2E-06 2.0E-06

8.5E-08 8.5E-08 -- 1.1E-06 1.1E-06

-- -- 2.0E-09 -- --

8.5E-08 8.5E-08 2.0E-09 1.1E-06 1.1E-06

9E-07 9E-07 5E-07 3E-06 3E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.036 0.038 0.13 0.47 0.50

0 c 0.000021 0.000085 0 c 0.000071

0.00031 0.00033 0.45 0.0013 0.0014

0.036 (<1) 0.039 (<1) 0.57 (<1) 0.47 (<1) 0.50 (<1)

0.000070 0.000070 -- 0.00073 0.00073

-- -- 0.000042 -- --

0.000070 (<1) 0.000070 (<1) 0.000042 (<1) 0.00073 (<1) 0.00073 (<1)

0.04 (<1) 0.04 (<1) 0.6 (<1) 0.5 (<1) 0.5 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Multipathway Total

Future Commercial/
Industrial Worker

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

SOIL TOTAL
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TABLE I-10:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a -- Benzo(a)pyrene c

Direct Contact a -- -- Benzo(a)pyrene c

Groundwater Groundwater -- --

Direct Contact b --
(Inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

c Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air
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TABLE I-11:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.0E+00 C 1.0E-06 1.4E-07 0.0E+00 C 4.7E-06

0.0E+00 C 0.0E+00 C 0.0E+00 C 0.0E+00 C 0.0E+00 C

8.3E-09 1.5E-06 4.3E-07 4.2E-08 7.3E-06

8.3E-09 2.5E-06 5.7E-07 4.2E-08 1.2E-05

7.2E-06 7.2E-06 -- 9.1E-05 9.1E-05

-- -- 1.7E-07 -- --

7.2E-06 7.2E-06 1.7E-07 9.1E-05 9.1E-05

1.9E-08 1.9E-08 -- 2.4E-07 2.4E-07

1.9E-08 1.9E-08 -- 2.4E-07 2.4E-07

7E-06 1E-05 7E-07 9E-05 1E-04

3E-08 3E-06 NA 3E-07 1E-05

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.050 0.052 0.17 0.65 0.67

0 c 0 c 0 c 0 c 0 c

0.00043 0.0095 0.49 0.0018 0.040

0.050 (<1) 0.061 (<1) 0.66 (<1) 0.65 (<1) 0.71 (<1)

0.047 0.047 -- 0.49 0.49

-- -- 0.028 -- --

0.047 (<1) 0.047 (<1) 0.028 (<1) 0.49 (<1) 0.49 (<1)

0.00093 0.00093 -- 0.0097 0.0097

0.00093 (<1) 0.00093 (<1) -- 0.0097 (<1) 0.0097 (<1)

0.1 (<1) 0.1 (<1) 0.7 (<1) 1 (<1) 1 (<1)

0.05 (<1) 0.06 (<1) NA 0.7 (<1) 0.7 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.
a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.
-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

Multipathway Total (Soil and Soil Gas)

SOIL GAS TOTAL

Multipathway Total (Soil and Soil Gas)

GROUNDWATER TOTAL

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Exposure Pathway

Multipathway Total (Soil and Groundwater)

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

SOIL TOTAL

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Volatiles and Particulates Released from Soil to 
Outdoor Air

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Future Commercial/
Industrial Worker

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Volatiles and Particulates Released from Soil to 
Outdoor Air

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Groundwater Exposure Pathways
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TABLE I-12:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.0E+00 C 3.9E-07 5.2E-08 0.0E+00 C 1.8E-06

0.0E+00 C 0.0E+00 C 0.0E+00 C 0.0E+00 C 0.0E+00 C

8.3E-09 2.6E-05 1.4E-06 4.2E-08 1.3E-04

8.3E-09 2.6E-05 1.4E-06 4.2E-08 1.3E-04

1.3E-04 1.3E-04 -- 1.6E-03 1.6E-03

-- -- 3.1E-06 -- --

1.3E-04 1.3E-04 3.1E-06 1.6E-03 1.6E-03

7.2E-08 7.2E-08 -- 9.1E-07 9.1E-07

7.2E-08 7.2E-08 -- 9.1E-07 9.1E-07

1E-04 2E-04 4E-06 2E-03 2E-03

8E-08 3E-05 NA 9E-07 1E-04

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.050 0.052 0.17 0.65 0.67

0 c 0 c 0 c 0 c 0 c

0.00043 0.0095 0.49 0.0018 0.040

0.050 (<1) 0.061 (<1) 0.66 (<1) 0.65 (<1) 0.71 (<1)

0.047 0.047 -- 0.49 0.49

-- -- 0.028 -- --

0.047 (<1) 0.047 (<1) 0.028 (<1) 0.49 (<1) 0.49 (<1)

0.00039 0.00039 -- 0.0041 0.0041

0.00039 (<1) 0.00039 (<1) -- 0.0041 (<1) 0.0041 (<1)

0.1 (<1) 0.1 (<1) 0.7 (<1) 1 (<1) 1 (<1)

0.05 (<1) 0.06 (<1) NA 0.7 (<1) 0.7 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.
a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.
-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

Multipathway Total (Soil and Soil Gas)

SOIL TOTAL

GROUNDWATER TOTAL

Future Commercial/
Industrial Worker

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Volatiles and Particulates Released from Soil to 
Outdoor Air

Dermal Contact with Soil

NONCANCER HAZARD

Inhalation of Volatiles and Particulates Released from Soil to 
Outdoor Air

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Soil Exposure Pathways

Soil Ingestion

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Exposure Pathway

Future Commercial/
Industrial Worker

Future 
Resident b

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Multipathway Total (Soil and Groundwater)

Multipathway Total (Soil and Soil Gas)

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway
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TABLE I-13:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a -- Lead

Direct Contact a Vinyl chloride -- Vinyl chloride

Soil Vapor c Indoor Air -- --

Groundwater c Groundwater Vinyl chloride Vinyl chloride

Direct Contact b Vinyl chloride d

(Inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

c Risk drivers presented for vapor intrusion to indoor air based on soil vapor and groundwater are presented as parallel evaluations for comparison purposes.  

Risk drivers for exposure to indoor air based on one medium (such as soil gas) are not to be used in addition to risk drivers identified for exposure to 

indoor air based on the other medium (such as groundwater).

d Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air

Vapor Intrusion to Indoor 
Air
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TABLE I-14:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.4E-06 3.4E-06 4.5E-07 1.9E-05 1.5E-05

1.9E-06 1.5E-06 2.4E-07 2.5E-06 1.9E-06

1.3E-09 3.6E-07 3.8E-07 6.7E-09 1.8E-06

6.3E-06 5.3E-06 1.1E-06 2.2E-05 1.9E-05

6.2E-13 6.2E-13 -- 7.9E-12 7.9E-12

-- -- 4.5E-15 -- --

6.2E-13 6.2E-13 4.5E-15 7.9E-12 7.9E-12

6E-06 5E-06 1E-06 2E-05 2E-05

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.11 0.12 0.40 1.5 1.6

0.036 0.027 0.11 0.12 0.091

0.000037 0.0099 0.44 0.00016 0.042

0.15 (<1) 0.16 (<1) 0.96 (<1) 1.6 (1.2) 1.7 (<1)

0.000000039 0.000000039 -- 0.00000041 0.00000041

-- -- 0.0000000017 -- --

0.000000039 (<1) 0.000000039 (<1) 0.0000000017 (<1) 0.00000041 (<1) 0.00000041 (<1)

0.2 (<1) 0.2 (<1) 1 (<1) 2 (1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Multipathway Total

Future Commercial/
Industrial Worker

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

SOIL TOTAL
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TABLE I-15:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.5E-06 3.5E-06 4.6E-07 2.0E-05 1.6E-05

2.1E-06 1.6E-06 2.6E-07 2.7E-06 2.1E-06

1.3E-09 3.6E-07 3.8E-07 6.7E-09 1.8E-06

6.6E-06 5.5E-06 1.1E-06 2.3E-05 1.9E-05

6.2E-13 6.2E-13 -- 7.9E-12 7.9E-12

-- -- 4.5E-15 -- --

6.2E-13 6.2E-13 4.5E-15 7.9E-12 7.9E-12

7E-06 5E-06 1E-06 2E-05 2E-05

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.11 0.12 0.40 1.5 1.6

0.036 0.027 0.11 0.12 0.091

0.000037 0.0099 0.44 0.00016 0.042

0.15 (<1) 0.16 (<1) 0.96 (<1) 1.6 (1.2) 1.7 (<1)

0.000000038 0.000000038 -- 0.00000040 0.00000040

-- -- 0.0000000015 -- --

0.000000038 (<1) 0.000000038 (<1) 0.0000000015 (<1) 0.00000040 (<1) 0.00000040 (<1)

0.2 (<1) 0.2 (<1) 1 (<1) 2 (1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Multipathway Total

Future Commercial/
Industrial Worker

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

SOIL TOTAL
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TABLE I-16:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a Dioxin TEQ Benzo(a)pyrene

Lead Dioxin TEQ
Lead

Direct Contact a Dioxin TEQ -- Benzo(a)pyrene c

Dioxin TEQ
Lead

Naphthalene

Groundwater Groundwater -- --

Direct Contact b --
(Inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

c Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air
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TABLE I-17:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.0E-07 2.7E-07 3.6E-08 1.8E-06 1.2E-06

5.9E-07 4.0E-07 6.4E-08 7.5E-07 5.1E-07

6.5E-09 6.7E-09 3.7E-07 3.3E-08 3.4E-08

9.9E-07 6.8E-07 4.7E-07 2.6E-06 1.7E-06

6.6E-07 6.6E-07 -- 8.3E-06 8.3E-06

-- -- 1.8E-08 -- --

6.6E-07 6.6E-07 1.8E-08 8.3E-06 8.3E-06

1.4E-07 1.4E-07 -- 1.8E-06 1.8E-06

1.4E-07 1.4E-07 -- 1.8E-06 1.8E-06

2E-06 1E-06 5E-07 1E-05 1E-05

1E-06 8E-07 NA 4E-06 4E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.076 0.12 0.40 1.0 1.6

0.000035 0.000030 0.00012 0.00012 0.000099

0.0051 0.0083 11 0.021 0.035

0.081 (<1) 0.13 (<1) 12 (11) 1.0 (<1) 1.6 (<1)

0.0072 0.0072 -- 0.075 0.075

-- -- 0.0049 -- --

0.0072 (<1) 0.0072 (<1) 0.0049 (<1) 0.075 (<1) 0.075 (<1)

0.0022 0.0022 -- 0.023 0.023

0.0022 (<1) 0.0022 (<1) -- 0.023 (<1) 0.023 (<1)

0.09 (<1) 0.1 (<1) 12 (11) 1 (<1) 2 (<1)

0.08 (<1) 0.1 (<1) NA 1 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

GROUNDWATER TOTAL

GROUNDWATER TOTAL

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

SOIL TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

Inhalation of Volatiles Released from Groundwater to Trench Air

Soil Exposure Pathways

Soil Gas Exposure Pathways

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Future Commercial/
Industrial Worker

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Soil Gas)

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Soil Gas)

Multipathway Total (Soil and Groundwater)

Soil Ingestion

Multipathway Total (Soil and Groundwater)

Soil Gas Exposure Pathways
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TABLE I-18:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

6.5E-07 4.4E-07 5.8E-08 2.9E-06 2.0E-06

9.7E-07 6.6E-07 1.1E-07 1.2E-06 8.3E-07

6.5E-09 6.7E-09 3.7E-07 3.3E-08 3.4E-08

1.6E-06 1.1E-06 5.3E-07 4.2E-06 2.9E-06

1.0E-06 1.0E-06 -- 1.3E-05 1.3E-05

-- -- 2.6E-08 -- --

1.0E-06 1.0E-06 2.6E-08 1.3E-05 1.3E-05

1.5E-07 1.5E-07 -- 1.9E-06 1.9E-06

1.5E-07 1.5E-07 -- 1.9E-06 1.9E-06

3E-06 2E-06 6E-07 2E-05 2E-05

2E-06 1E-06 NA 6E-06 5E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.076 0.12 0.40 1.0 1.6

0.000035 0.000030 0.00012 0.00012 0.000099

0.0051 0.0083 11 0.021 0.035

0.081 (<1) 0.13 (<1) 12 (11) 1.0 (<1) 1.6 (<1)

0.0072 0.0072 -- 0.075 0.075

-- -- 0.0049 -- --

0.0072 (<1) 0.0072 (<1) 0.0049 (<1) 0.075 (<1) 0.075 (<1)

0.0021 0.0021 -- 0.022 0.022

0.0021 (<1) 0.0021 (<1) -- 0.022 (<1) 0.022 (<1)

0.09 (<1) 0.1 (<1) 12 (11) 1 (<1) 2 (<1)

0.08 (<1) 0.1 (<1) NA 1 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

SOIL TOTAL

Groundwater Exposure Pathways

SOIL TOTAL

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Soil Gas Exposure Pathways

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

Multipathway Total (Soil and Groundwater)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Soil Exposure Pathways

Soil Ingestion

Inhalation of Volatiles Released from Groundwater to Trench Air

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway

Future Commercial/
Industrial Worker

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Dermal Contact with Soil

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Soil Gas)

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor 
Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Soil Gas)

GROUNDWATER TOTAL

Multipathway Total (Soil and Groundwater)

Groundwater Exposure Pathways



Page 1 of 1

TABLE I-19:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene d Benzo(a)pyrene

Lead

Direct Contact a -- Manganese Benzo(a)pyrene

Lead

Soil Vapor c Indoor Air -- Tetrachloroethene

Groundwater c Groundwater -- Tetrachloroethene
Trichloroethene

Vinyl chloride d

Direct Contact b Tetrachloroethene
(Inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

c Risk drivers presented for vapor intrusion to indoor air based on soil vapor and groundwater are presented as parallel evaluations for comparison purposes.  

Risk drivers for exposure to indoor air based on one medium are not to be used in addition to risk drivers identified for exposure to indoor air 

based on the other medium.

d Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air

Vapor Intrusion to Indoor 
Air
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TABLE I-20:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

CANCER RISK NONCANCER HAZARD
Future 

Recreational User a
Future 

Recreational User b

(0 to 2 feet bgs) (0 to 2 feet bgs)

1.0E-06 0.51

9.3E-06 0 c

5.5E-09 0.00024

1.0E-05 0.51 (<1)

1E-05 0.5 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

bgs Below ground surface

Multipathway Total

SOIL TOTAL

Soil Ingestion

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I-21:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

CANCER RISK NONCANCER HAZARD
Future 

Recreational User a
Future 

Recreational User b

(0 to 2 feet bgs) (0 to 2 feet bgs)

1.4E-06 0.51

1.3E-05 0 c

5.5E-09 0.00024

1.4E-05 0.51 (<1)

1E-05 0.5 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

bgs Below ground surface

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Multipathway Total

SOIL TOTAL

Soil Ingestion
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TABLE I-22:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future Recreational User
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene
Dibenz(a,h)anthracene

Direct Contact a

Groundwater Groundwater

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Chemical is a risk driver based on State of California toxicity criteria only.

Exposure pathway not evaluated for this receptor (see Section I4.2).

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)
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TABLE I-23:  INCREMENTAL RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

7.4E-07 7.4E-07 9.8E-08 3.3E-06 3.3E-06

1.1E-06 1.1E-06 1.8E-07 1.4E-06 1.4E-06

1.6E-08 1.4E-08 7.7E-07 8.0E-08 7.1E-08

1.9E-06 1.9E-06 1.0E-06 4.8E-06 4.8E-06

0.0E+00 c 0.0E+00 c -- 0.0E+00 c 0.0E+00 c

-- -- 0.0E+00 c -- --

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

2E-06 2E-06 1E-06 5E-06 5E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.096 0.085 0.28 1.2 1.1

0 d 0 d 0 d 0 d 0 d

0.00082 0.00073 0.99 0.0034 0.0031

0.096 (<1) 0.086 (<1) 1.3 (<1) 1.3 (1.2) 1.1 (1.1)

0 c 0 c -- 0 c 0 c

-- -- 0 c -- --

0 0 0 0 0

0.1 (<1) 0.09 (<1) 1 (<1) 1 (1) 1 (1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs in groundwater were not considered volatile.
d No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Multipathway Total

Exposure Pathway

Future Commercial/
Industrial Worker

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

Groundwater Exposure Pathways

SOIL TOTAL

SOIL TOTAL

Soil Ingestion

NONCANCER HAZARD

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Ingestion

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL
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TABLE I-24:  INCREMENTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

1.1E-06 1.1E-06 1.5E-07 5.0E-06 5.0E-06

1.6E-06 1.6E-06 2.6E-07 2.1E-06 2.1E-06

1.6E-08 1.4E-08 7.7E-07 8.0E-08 7.1E-08

2.8E-06 2.8E-06 1.2E-06 7.1E-06 7.1E-06

0.0E+00 c 0.0E+00 c -- 0.0E+00 c 0.0E+00 c

-- -- 0.0E+00 c -- --

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3E-06 3E-06 1E-06 7E-06 7E-06

Future
Construction 

Worker
(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.096 0.085 0.28 1.2 1.1

0 d 0 d 0 d 0 d 0 d

0.00082 0.00073 0.99 0.0034 0.0031

0.096 (<1) 0.086 (<1) 1.3 (<1) 1.3 (1.2) 1.1 (1.1)

0 c 0 c -- 0 c 0 c

-- -- 0 c -- --

0 0 0 0 0

0.1 (<1) 0.09 (<1) 1 (<1) 1 (1) 1 (1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs in groundwater were not considered volatile.
d No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Multipathway Total

Exposure Pathway

Future Commercial/
Industrial Worker

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

Groundwater Exposure Pathways

SOIL TOTAL

SOIL TOTAL

Soil Ingestion

NONCANCER HAZARD

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Ingestion

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Future Commercial/
Industrial Worker

Future 
Resident b

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air 
(Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL
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TABLE I-25:  SUMMARY OF INCREMENTAL RISK DRIVERS FOR SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Commercial/Industrial 

Worker
Future 

Construction Worker
Future Resident
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene Benzo(a)pyrene
Cobalt

Direct Contact a Benzo(a)pyrene -- Benzo(a)pyrene
Cobalt

Groundwater Groundwater -- --

Direct Contact b --
(inhalation)

Notes: Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, surface soil) 

exceeds 1E-06 or the chemical-specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for incremental risk.

Risk drivers shown are based on HHRA results for both federal and State of California toxicity criteria, unless otherwise noted.

a Soil exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate 

chemicals released from soil to outdoor air.

b Groundwater exposure pathway evaluated for direct contact is the inhalation of volatile chemicals released from groundwater in a construction trench.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to Indoor 
Air
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TABLE I-26:  SUMMARY OF UNCERTAINTIES 
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California  

Uncertaintya Effect on Human Health Risk Assessment 

Potential 
Magnitude and 
Effect on Risk 

Data Evaluation   
Site history may limit the number of 
chemicals that are analyzed in 
samples. 

May underestimate risk because if area history did not 
suggest that chemicals of a particular class were likely to 
have been used or released at a site, the number of 
samples analyzed for that class of compounds was limited. 

Low 
Underestimate 

Sufficient samples may not have 
been taken to characterize the 
media evaluated. 

May underestimate or overestimate risk because calculated 
risks for an exposure area may be based on very few 
samples, which may or may not be representative of the 
area at large. 

Moderate 
Under- or 

Overestimate 

Selection of Chemicals of Potential Concern  
Chemicals detected just below the 
cancer or noncancer RSL were 
excluded as COPCs in the 
incremental risk evaluation.   

The selection of COPCs was based on the maximum 
detected concentration, and therefore, the likelihood of 
exclusion of a risk driver is negligible.  However, this may 
underestimate incremental risks because new toxicological 
information could become available that changes the 
values of RSLs used in this HHRA, and therefore in turn 
could change the number of chemicals selected as 
COPCs. 

Low 
Underestimate 

Exposure Assessment   
Future land use may be open space 
reuse. 

Exposure estimates developed under the future 
redeveloped land use scenarios (commercial/industrial) 
may conservatively overestimate risks. 

Moderate to 
High 

Overestimate 
Risks to a future adult and child 
recreator were not quantitatively 
evaluated for Subareas 5 and 7 
though future reuses of these 
subareas include portions of a 
regional park. 

The HHRA evaluated the potential risk to a future adult and 
child residential user, which is considered a conservative, 
unrestricted use exposure scenario, at Subareas 5 and 7.  
No unacceptable risks were identified for exposure to 
surface soil by a future resident at Subareas 5 and 7.  The 
cancer risk and noncancer hazard estimates for a future 
recreational user are expected to be more than 50 percent 
lower than the estimates for the residential user, thus a low 
underestimation of risks to a future recreator is expected. 

Low 
Underestimate 

Sizes of exposure areas are fixed 
instead of variable. 

May underestimate or overestimate risk because exposure 
may not be confined to the sizes of the areas selected for 
evaluation.  EPCs for COPCs in adjacent exposure areas 
may be higher or lower. 

Moderate 
Under- or 

Overestimate 

Exposure assumptions are based on 
high estimates of daily, long-term 
exposure for residential, industrial, 
and recreational receptors. 

Thirty years of exposure is assumed for recreational 
receptors and 30 years for residential receptors.  These 
durations may overestimate exposure to these receptors 
because average intake or exposure could be less than is 
assumed in the risk evaluation.  The assumption that 
recreational users will visit the same exposure location for 
30 years is a very conservative estimate.  Likewise, the 
assumption that residents will reside in the same dwelling 
for most of their lifetime is a very conservative estimate.   

Moderate to 
High 

Overestimate 

The exposure pathways quantified in 
this risk assessment were identified 
based on the area conceptual 
model, relevant site characterization 
data, and contaminant fate and 
transport considerations. 

May underestimate or overestimate risk because these 
factors may not accurately predict the migration of 
contaminants within and from the area 

Low Under- or 
Overestimate 
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Uncertaintya Effect on Human Health Risk Assessment 

Potential 
Magnitude and 
Effect on Risk 

Exposure Assessment (Continued) 
The standard assumptions regarding 
body weight, period exposed, life 
expectancy, population 
characteristics, and lifestyle may not 
be representative of any actual 
exposure situation. 

May overestimate risk associated with exposure to 
contaminants at the site because other environmental 
conditions may affect potential receptors, and health-
related concerns may not necessarily be attributed to 
residual contaminants at the site. 

Moderate 
Overestimate 

The amount of media intake is 
assumed to be constant and 
representative of the exposed 
population. 

May underestimate or overestimate risk to potential 
receptors because individual intake could be less or more 
than the amount assumed in the risk evaluation.  
Furthermore, it is assumed that a receptor may take in the 
same amount of media over the entire exposure duration, 
which is unlikely to happen in actuality. 

Moderate 
Under- or 

Overestimate 

EPC often based on the maximum 
detected concentration. 

May overestimate risk because the maximum detected 
concentration (or the concentration of a single detected 
value) was often used as the RME concentration for 
calculating intakes to the receptors. 

Moderate 
Overestimate 

Samples were collected in areas of 
suspected or known contamination 
to be purposefully investigative.  

May overestimate risks because the sample collection 
strategy was designed as a purposive investigation.  The 
primary objective of this sampling effort was to define the 
nature and extent of contamination.  The EPCs based on 
these nonrandom soil samples are likely to overestimate 
the concentrations at the exposure point, as well as the 
actual dose to the receptor. 

Moderate 
Overestimate 

EPCs are assumed to exist 
uniformly across the exposure area 
for the entire duration of exposure. 

May overestimate risks because this assumption does not 
account for reductions to COPC concentrations that may 
results from biodegradation, chemical oxidation, hydrolysis, 
or other chemical removal processes.  

Moderate 
Overestimate 

Maximum detected groundwater and 
soil gas concentrations were used to 
estimate indoor air concentrations 
from vapor intrusion. 

May overestimate risks because use of maximum 
concentrations does not account for seasonal fluctuations 
or degradation processes.   

Moderate 
Overestimate 

Use of soil gas data that has 
evidence of limited atmospheric 
breakthrough during sampling. 

May underestimate the concentration of the volatile 
chemicals detected in soil gas from intrusion of 
atmospheric (ambient) air.  Though breakthrough was 
indicated in the laboratory results, breakthrough was 
calculated to be limited. 

Low 
Underestimate 

Toxicity Assessment   
Statistical methods used to 
extrapolate from high to low doses 
rely on experimental animal data. 

In animal studies, high doses of a test chemical are 
administered to laboratory animals, and the reported 
response is extrapolated to the much lower doses that are 
likely for human exposure.  Very little experimental data are 
available on the nature of the dose-response relationship at 
low doses.  Because of this uncertainty, EPA has selected 
a conservative model to estimate the low-dose relationship, 
and EPA uses an upper-bound estimate (typically a 95 
percent upper confidence limit of the slope factor [SF] 
predicted by the extrapolation model) as the SF.  An upper-
bound estimate of potential cancer risks is obtained with 
this SF. 

Moderate to 
High 

Overestimate 
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Uncertaintya Effect on Human Health Risk Assessment 

Potential 
Magnitude and 
Effect on Risk 

Toxicity Assessment (Continued)   
Toxicity values for surrogate 
chemicals were used to calculate 
risks when toxicity values were 
unavailable for a given COPC. 

Surrogate chemicals can introduce uncertainty because of 
the underlying assumption that the target chemical affects 
the same target organ or exerts the same method of 
carcinogenesis at the same effective dose as the surrogate 
chemical. 

Moderate 
Under- or 

Overestimate 

Use of toxicity criteria that has since 
been withdrawn or replaced by 
newer toxicity criteria and studies  

May over or underestimate risks for chemicals whose 
toxicity profiles have been updated or re-reviewed by the 
EPA or the State of California, resulting in the withdrawl or 
revision of a toxicity value  

Moderate Over- 
or 

Underestimate 

Detected chromium at IA F1 was 
treated as “trivalent chromium.” 

Toxicity criteria for chromium depends on the chemical 
species of chromium encountered; hexavalent chromium is 
a potent carcinogen (by the inhalation route only), whereas 
trivalent chromium is not. Thirty-nine locations were 
sampled for hexavalent chromium and analytical results 
indicated no detection of hexavalent chromium at any of 
those 39 locations.  Thus, selection of trivalent chromium 
was appropriately conservative in the HHRA. 

Low 
Underestimate 

Benzene, toluene, ethylbenzene, 
and total xylenes (BTEX) and 
polycyclic aromatic hydrocarbons 
(PAH) were used as surrogates for 
the assessment of potential risks 
and hazards associated with TPH. 

Most samples were analyzed for BTEX though the number 
of samples analyzed for PAHs was limited.  A preliminary 
evaluation of the PAH and TPH data has suggested that 
the compounds of these two types may not be well 
correlated at Mare Island (in other words, the TPH may not 
contain PAHs).  Because of the localized effects of TPH at 
IA F1, this approach does not appear to underestimate 
human health risks. 

Low 
Underestimate 

The new toxicological review for 
TCE shows higher toxicity by all 
three toxicity mechanisms 
(mutagenic cancer, non-mutagenic 
cancer, and noncancer hazard). 

May underestimate risk if the new EPA IRIS review toxicity 
values are excluded from the HHRA in comparison to using 
the OEHHA toxicity criteria for TCE.  Based on a qualitative 
analysis, no additional concerns were identified for TCE in 
soil and groundwater at IA F1 based on the changes in 
toxicity criteria for TCE. 

Low to 
Moderate 

Underestimate 

Risk Characterization   
Risks from carcinogens with 
different target organs are assumed 
to be additive. 

This assumption contributes to the uncertainty in the risk 
assessment and may result in underestimated or 
overestimated risks, depending on whether the interactions 
among the COPCs are synergistic or antagonistic. 

Moderate 
Under- or 

Overestimate 

Uncertainty in the risk estimates 
may be magnified through the 
multiplicative combination of many 
upper-bound, conservative 
assumptions for EPCs, chemical 
intake, and toxicity criteria. 

May overestimate risks because upper-bound, 
conservative assumptions are compounded in the HHRA. 

High 
Overestimate 

Notes: 
a Uncertainties associated with the HHRA are discussed in Section I10.0. 
COPC Chemical of potential concern 
EPA U.S. Environmental Protection Agency 
EPC  Exposure point concentration 
HHRA Human health risk assessment 

RME Reasonable maximum exposure 
SF Slope factor 
TCE Trichloroethene 
TPH Total petroleum hydrocarbons
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TABLE I1-1.1:  EXPOSURE PATHWAYS AND SCENARIOS
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Soil Gas

Incidental 
Ingestion

Dermal 
Contact

Inhalation
(Outdoor Air - 
Particulates)

Inhalation
(Outdoor Air - 

VOCs)
Incidental 
Ingestion

Dermal 
Contact

Inhalation
(Outdoor Air - 
Particulates)

Inhalation
(Outdoor Air - 

VOCs)
Dermal 
Contact

Inhalation
(Outdoor Air - 

VOCs)

Commercial/
Industrial ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● ○

Construction Worker ● (b) ● (b) ● (b) ● (b,c) ● ● ● ● (c) ○ ● ○ ○

Residential ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● ○

Commercial/
Industrial ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● ○

Construction Worker ● (b) ● (b) ● (b) ● (b,c) ● ● ● ● (c) ○ ● ○ ○

Residential ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● ○

Commercial/
Industrial ● ● ● ● ● ● ● ● ○ ○ ● (d) ● (d)

Construction Worker ● (b) ● (b) ● (b) ● (c) ● ● ● ● ○ ● ○ ○

Residential ● ● ● ● ● ● ● ● ○ ○ ● (d) ● (d)

Commercial/
Industrial ● ● ● ● ● ● ● ● ○ ○ ● ○

Construction Worker ● (b) ● (b) ● (b) ● (c) ● ● ● ● ○ ● ○ ○

Residential ● ● ● ● ● ● ● ● ○ ○ ● ○

Commercial/
Industrial ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● (d) ● (d)

Construction Worker ● (b) ● (b) ● (b) ● (b,c) ● ● ● ● (c) ○ ● ○ ○

Residential ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ● (d) ● (d)

Inhalation
(Indoor Air - 

Vapor 
Intrusion)

5

3

1

Surface (0 to 2 feet bgs)

4

Subsurface (0 to 10 feet bgs) Construction Trench

Subarea
Future Exposure 

Scenario

2

Groundwater (a)Soil

Inhalation
(Indoor Air - 

Vapor 
Intrusion)
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TABLE I1-1.1:  EXPOSURE PATHWAYS AND SCENARIOS
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Soil Gas

Incidental 
Ingestion

Dermal 
Contact

Inhalation
(Outdoor Air - 
Particulates)

Inhalation
(Outdoor Air - 

VOCs)
Incidental 
Ingestion

Dermal 
Contact

Inhalation
(Outdoor Air - 
Particulates)

Inhalation
(Outdoor Air - 

VOCs)
Dermal 
Contact

Inhalation
(Outdoor Air - 

VOCs)

Inhalation
(Indoor Air - 

Vapor 
Intrusion)

Surface (0 to 2 feet bgs) Subsurface (0 to 10 feet bgs) Construction Trench

Subarea
Future Exposure 

Scenario

Groundwater (a)Soil

Inhalation
(Indoor Air - 

Vapor 
Intrusion)

6 Recreational User ● ● ● ● (c) ● ● ● ● (c) ○ ○ ○ ○

Commercial/
Industrial ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ○ (e) ○

Construction Worker ● (b) ● (b) ● (b) ● (b,c) ● ● ● ● (c) ○ ○ (e) ○ ○

Residential ● ● ● ● (b,c) ● ● ● ● (c) ○ ○ ○ (e) ○

Notes:
○ Incomplete or negligible pathway

● Complete pathway

a Groundwater at IA F1 is not potable due to high salinity and slow recharge rates.  As a result, direct (ingestion or dermal) exposure pathways are incomplete for commercial/industrial and construction workers, residents, and 
recreational users.  Inhalation of volatile chemicals in groundwater is potentially a complete pathway for construction workers while conducting trenching activities. 

b Included in the evaluation of subsurface soil exposure pathways.
c Exposure to volatile chemicals detected in soil at Subareas 1, 2, 5, 6, and 7, were not evaluated under the incremental risk exposure scenario because detected concentrations of volatile chemicals within those 

subareas did not exceed applicable soil screening criteria.
d Vapor intrusion into indoor air at Subareas 3 and 5 was evaluated in parallel using both groundwater and soil gas data.
e Volatile chemicals were not detected in groundwater at Subarea 7; thus, the inhalation of volatile chemicals in groundwater is an incomplete pathway.

bgs Below ground surface
NA No data available; pathway not evaluated.
VOC Volatile organic chemical

7
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 1.87E+04 J 2.58E+04 J mg/kg A215GB016 3/3 7.0 - 17.1 No 7.70E+04 No No
Antimony 3.00E-01 J 3.19E+00 J mg/kg IR04GB013(I12) 5/26 0.024 - 10.0 No 3.10E+01 No No
Arsenic 4.04E+00 9.40E+00 mg/kg A215GB001 3/3 0.24 - 0.25 No 6.20E-02 No No
Barium 4.97E+01 2.88E+02 mg/kg A215GB016 3/3 0.16 - 0.50 -- 1.50E+04 Yes (5) No (5)
Beryllium 4.70E-01 J 6.20E-01 J mg/kg A215GB016 2/3 0.029 - 0.10 No 1.60E+02 No No
Cadmium 2.79E+00 J 4.38E+00 J mg/kg 208UX4035 3/26 0.046 - 10.0 No 1.70E+00 No No
Chromium 4.63E+01 J 1.93E+02 mg/kg 208UX4252 26/26 0.084 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 1.52E+01 1.83E+01 mg/kg A215GB016 3/26 0.086 - 26.2 -- 2.30E+01 Yes (5) No (5)
Copper 1.66E+01 5.44E+01 mg/kg 208UX4252 26/26 0.080 - 10.0 No 3.10E+03 No No
Iron 2.26E+04 4.91E+04 J mg/kg A215GB016 26/26 0.50 - 10.0 No 5.50E+04 No No
Lead 6.59E+00 J 3.45E+02 mg/kg IR04GB025(G15) 26/26 0.024 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 2.25E+02 5.85E+03 J mg/kg A215GB016 26/26 0.040 - 10.0 Yes 1.80E+03 Yes Yes
Mercury 2.00E-02 1.00E-01 mg/kg A215GB001 3/3 0.010 - 0.030 No 2.30E+01 No No
Molybdenum 2.00E-01 3.40E-01 mg/kg A215GB016 2/21 0.020 - 10.0 -- 3.90E+02 Yes (5) No (5)
Nickel 1.27E+01 1.08E+02 mg/kg 208UX4252 23/26 0.080 - 10.0 No 1.50E+03 No No
Selenium 2.00E-01 J 2.00E-01 J mg/kg A215GB015, A215GB016 2/3 0.10 - 0.50 -- 3.90E+02 Yes (5) No (5)
Thallium 1.30E-01 1.71E-01 mg/kg A215GB016 2/3 0.0050 - 0.29 No -- No Yes
Tin 8.69E+00 J 1.67E+01 mg/kg IR04GB199(M20) 23/23 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 2.69E+03 4.44E+03 mg/kg IR04GB200(L20) 23/23 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 5.50E+01 J 1.57E+02 J mg/kg IR04GB234(L17) 26/26 0.12 - 10.0 No 7.80E+01 No No
Zinc 4.90E+01 1.12E+02 mg/kg 208UX4035 26/26 0.18 - 10.0 No 2.30E+04 No No

Pesticides
4,4'-DDT 5.00E-03 5.00E-03 mg/kg 208UX4035 1/7 0.004 - 0.004 -- 1.70E+00 Yes No

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 1.20E-01 J 2.20E-01 J mg/kg A215W02 3/10 0.01 - 0.5 -- 3.10E+02 Yes No
Acenaphthene 1.80E-02 2.40E-02 J mg/kg 208UX4058 2/10 0.01 - 0.5 -- 3.40E+03 Yes No
Anthracene 1.70E-02 3.00E-02 J mg/kg 208UX4058 2/10 0.02 - 0.5 -- 1.70E+04 Yes No
Benzo(a)anthracene 1.20E-01 J 1.20E-01 J mg/kg A220GB004 1/10 0.01 - 0.5 -- 1.50E-01 Yes No
Benzo(a)pyrene 9.00E-02 J 9.00E-02 J mg/kg A220GB004 1/10 0.02 - 0.5 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 2.40E-02 8.90E-02 J mg/kg A220GB004 2/10 0.02 - 0.5 -- 1.50E-01 Yes No
Benzo(g,h,i)perylene 7.70E-02 J 7.70E-02 J mg/kg A220GB004 1/9 0.02 - 0.5 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 2.60E-02 5.40E-02 J mg/kg A220GB004 2/10 0.02 - 0.5 -- 3.80E-01 Yes No
Chrysene 2.50E-02 2.70E-01 mg/kg A220GB004 3/10 0.01 - 0.5 -- 3.80E+00 Yes No
Fluoranthene 1.50E-02 8.10E-02 mg/kg A220GB004 2/10 0.01 - 0.5 -- 2.30E+03 Yes No
Fluorene 6.50E-02 6.50E-02 mg/kg A220GB004 1/10 0.01 - 0.5 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 4.90E-02 J 4.90E-02 J mg/kg A220GB004 1/10 0.04 - 0.5 -- 1.50E-01 Yes No
Naphthalene 3.80E-02 9.70E-02 J mg/kg A215W02 3/10 0.02 - 0.5 -- 3.60E+00 Yes No
Phenanthrene 4.40E-02 J 1.80E-01 mg/kg A220GB004 3/10 0.01 - 0.5 -- 1.70E+04 Yes No
Pyrene 2.10E-02 J 2.40E-01 mg/kg A220GB004 4/10 0.02 - 0.5 -- 1.70E+03 Yes No

TABLE I1-2.1:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 1

Chemical

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Maximum 
Concentration

(qualifier)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.1:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 1

Chemical

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Maximum 
Concentration

(qualifier)

Minimum 
Concentration

(qualifier)
Semivolatile Organic Compounds

n-Nitrosodiphenylamine 4.70E-02 4.70E-02 mg/kg A220GB004 1/10 0.02 - 0.5 -- 9.90E+01 Yes No
Volatile Organic Compounds

1,2-Dichloroethene (total) 1.00E-03 J 1.00E-03 J mg/kg 208UX4252 1/9 0.01 - 0.1 -- 7.00E+02 Yes No
Benzene 8.00E-04 J 2.00E-03 J mg/kg 208UX4060 2/22 0.0008 - 0.1 -- 1.10E+00 Yes No
Carbon disulfide 2.00E-03 J 6.00E-03 J mg/kg 208UX4059 2/9 0.01 - 0.1 -- 8.20E+02 Yes No
Ethylbenzene 4.00E-03 J 1.40E-01 mg/kg IR04GB222(M18) 4/22 0.0006 - 0.1 -- 5.40E+00 Yes No
Toluene 4.00E-02 J 4.00E-02 J mg/kg IR04GB307(A24) 1/22 0.0009 - 0.1 -- 5.00E+03 Yes No
Trichloroethene 2.00E-03 J 2.00E-03 J mg/kg 208UX4252 1/9 0.01 - 0.1 -- 2.80E+00 Yes No
Xylene (total) 2.80E-02 3.00E-01 mg/kg IR04GB222(M18) 4/22 0.0007 - 0.2 -- 6.30E+02 Yes No

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDT Dichlorodiphenyltrichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, EPA U.S. Environmental Protection Agency

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic J Estimated value
chemicals with site concentrations that do not significantly exceed background concentrations. mg/kg Milligram per kilogram

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration RAGS Risk Assessment Guidance for Superfund
significantly exceeded background concentrations and exceeded the residential regional screening 
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)
EPA Regional 

Screening Level (2)
Metals

Aluminum 4.07E+03 2.58E+04 J mg/kg A215GB016 7/7 3.5 - 17.1 No 7.70E+04 No No
Antimony 3.00E-01 J 1.16E+01 mg/kg 208UX4062 37/152 0.024 - 10.0 No 3.10E+01 No No
Arsenic 3.70E+00 J 1.24E+01 J mg/kg IR04GB306(B23) 7/7 0.24 - 0.42 No 6.20E-02 No No
Barium 4.97E+01 2.88E+02 mg/kg A215GB016 7/7 0.16 - 1.3 -- 1.50E+04 Yes (5) No (5)
Beryllium 4.50E-01 J 7.80E-01 mg/kg IR04GB306(B23) 4/7 0.020 - 0.10 No 1.60E+02 No No
Cadmium 2.17E+00 J 4.38E+00 J mg/kg 208UX4035 12/152 0.046 - 10.0 No 1.70E+00 No No
Chromium 1.65E+01 2.15E+03 mg/kg 208UX4062 152/152 0.084 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 3.20E+00 5.91E+01 J mg/kg IR04GB035(M12) 9/152 0.086 - 39.5 -- 2.30E+01 Yes (5) Yes (5)
Copper 1.26E+01 1.28E+02 mg/kg IR04GB194(C21) 152/152 0.070 - 10.0 No 3.10E+03 No No
Iron 9.20E+03 6.87E+04 mg/kg 208UX4062 152/152 0.50 - 10.0 No 5.50E+04 No No
Lead 4.30E+00 6.90E+02 mg/kg IR04GB194(C21) 160/160 0.024 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 7.52E+01 5.85E+03 J mg/kg A215GB016 152/152 0.040 - 10.0 No 1.80E+03 No No
Mercury 2.00E-02 1.00E-01 mg/kg A215GB001 3/7 0.010 - 0.060 No 2.30E+01 No No
Molybdenum 2.00E-01 1.14E+01 mg/kg IR04GB240(E17) 8/116 0.020 - 10.0 -- 3.90E+02 Yes (5) No (5)
Nickel 7.00E+00 5.44E+02 mg/kg 208UX4062 147/152 0.080 - 10.0 Yes 1.50E+03 Yes No
Selenium 2.00E-01 J 8.10E-01 J mg/kg A215GB001 3/7 0.10 - 0.70 -- 3.90E+02 Yes (5) No (5)
Silver 2.64E+00 J 3.57E+00 J mg/kg 208UX4257 8/152 0.024 - 10.0 -- 3.90E+02 Yes (5) No (5)
Thallium 1.30E-01 1.71E-01 mg/kg A215GB016 2/7 0.0050 - 0.50 No -- No Yes
Tin 4.43E+00 J 5.33E+01 mg/kg IR04GB025(G15) 146/147 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 1.56E+03 5.59E+03 mg/kg IR04GB011(K16) 147/147 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 3.59E+01 2.25E+02 J mg/kg IR04GB216(E19) 152/152 0.12 - 10.0 Yes 7.80E+01 Yes Yes
Zinc 1.22E+01 1.72E+03 mg/kg IR04GB205(C20) 152/152 0.12 - 10.0 Yes 2.30E+04 Yes No

Explosives
Picric Acid 3.00E-01 J 3.00E-01 J mg/kg 208UX4256 1/30 0.08 - 3 -- 1.20E+02 Yes No

Polychlorinated Biphenyls
Aroclor-1254 4.70E-02 4.70E-02 mg/kg 208UX4257 1/38 0.02 - 0.04 -- 2.20E-01 Yes No
Aroclor-1260 1.50E-01 J 1.50E-01 J mg/kg 208UX4062 1/57 0.02 - 0.2 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 2.50E-02 2.50E-02 mg/kg 208UX4062 1/38 0.004 - 0.008 -- 2.00E+00 Yes No
4,4'-DDE 2.00E-03 J 1.30E-01 mg/kg 208UX4062 2/38 0.004 - 0.008 -- 1.40E+00 Yes No
4,4'-DDT 2.00E-03 J 2.00E-01 mg/kg 208UX4062 7/38 0.004 - 0.08 -- 1.70E+00 Yes No
Dieldrin 1.90E-02 1.90E-02 mg/kg 208UX4062 1/38 0.004 - 0.008 -- 3.00E-02 Yes No
gamma-BHC (Lindane) 2.00E-03 J 2.00E-03 J mg/kg 208UX4079 1/38 0.002 - 0.004 -- 5.20E-01 Yes No
gamma-Chlordane 6.00E-03 6.00E-03 mg/kg 208UX4062 1/38 0.002 - 0.004 -- 1.60E+00 Yes No
Heptachlor 6.00E-04 6.00E-04 mg/kg 208UX4255 1/38 0.0003 - 0.002 -- 1.10E-01 Yes No
Heptachlor epoxide 4.00E-03 J 4.00E-03 J mg/kg 208UX4062 1/38 0.0003 - 0.0008 -- 5.30E-02 Yes No

TABLE I1-2.2:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT SUBAREA 1

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)
EPA Regional 

Screening Level (2)

TABLE I1-2.2:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT SUBAREA 1

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

2-Methylnaphthalene 6.50E-02 2.20E-01 J mg/kg A215W02 5/48 0.01 - 0.6 -- 3.10E+02 Yes No
Acenaphthene 1.80E-02 4.10E-02 J mg/kg 208UX4003, 208UX4062 4/48 0.01 - 0.6 -- 3.40E+03 Yes No
Anthracene 1.70E-02 9.20E-02 J mg/kg 208UX4062 5/48 0.02 - 0.6 -- 1.70E+04 Yes No
Benzo(a)anthracene 6.60E-02 J 2.40E-01 J mg/kg 208UX4062 5/48 0.01 - 0.6 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 2.70E-02 J 2.50E-01 J mg/kg 208UX4062 4/48 0.02 - 0.6 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 2.00E-02 J 3.60E-01 J mg/kg 208UX4062 7/48 0.02 - 0.6 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 6.50E-02 J 2.00E-01 J mg/kg 208UX4062 3/45 0.02 - 0.6 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 2.60E-02 6.10E-02 J mg/kg 208UX4000 3/48 0.02 - 0.6 -- 3.80E-01 Yes No
Chrysene 1.80E-02 3.60E-01 J mg/kg 208UX4062 12/48 0.01 - 0.6 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 3.20E-02 J 6.10E-02 J mg/kg 208UX4062 2/48 0.03 - 0.6 -- 1.50E-02 Yes Yes
Fluoranthene 1.50E-02 2.70E-01 J mg/kg 208UX4062 9/48 0.01 - 0.6 -- 2.30E+03 Yes No
Fluorene 4.80E-02 J 6.50E-02 mg/kg A220GB004 2/48 0.01 - 0.6 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 4.90E-02 J 1.40E-01 J mg/kg 208UX4062 3/48 0.04 - 0.6 -- 1.50E-01 Yes No
Naphthalene 2.60E-02 J 9.70E-02 J mg/kg A215W02 5/48 0.02 - 0.6 -- 3.60E+00 Yes No
Phenanthrene 3.30E-02 J 2.30E-01 J mg/kg 208UX4062 7/48 0.01 - 0.6 -- 1.70E+04 Yes No
Pyrene 1.80E-02 4.20E-01 J mg/kg 208UX4062 15/48 0.02 - 0.6 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
Carbazole 2.40E-02 J 2.40E-02 J mg/kg 208UX4081 1/48 0.01 - 0.6 -- 2.40E+01 Yes No
n-Nitrosodiphenylamine 4.70E-02 1.50E-01 J mg/kg 208UX4003 2/48 0.02 - 0.6 -- 9.90E+01 Yes No
Phenol 8.10E-02 J 4.10E+00 mg/kg IR04GB189(H21) 3/48 0.02 - 0.6 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethene (total) 1.00E-03 J 6.70E-02 mg/kg 208UX4083 13/49 0.01 - 0.1 -- 7.00E+02 Yes No
Acetone 1.30E-01 J 1.00E+00 J mg/kg 208UX4079 3/49 0.01 - 0.1 -- 6.10E+04 Yes No
Benzene 4.00E-04 J 2.00E-03 J mg/kg 208UX4060, 208UX4062, 208UX4257 11/74 0.0008 - 0.1 -- 1.10E+00 Yes No
Carbon disulfide 4.00E-04 J 4.50E-02 mg/kg 208UX4257 18/49 0.01 - 0.1 -- 8.20E+02 Yes No
Ethylbenzene 4.00E-03 J 2.60E-01 mg/kg IR04GB189(H21) 6/74 0.0006 - 0.1 -- 5.40E+00 Yes No
Toluene 4.00E-02 J 4.00E-02 J mg/kg IR04GB307(A24) 1/74 0.0009 - 0.1 -- 5.00E+03 Yes No
Trichloroethene 1.00E-03 J 2.40E-02 mg/kg 208UX4083 9/49 0.01 - 0.1 -- 2.80E+00 Yes No
Vinyl chloride 1.00E-03 J 2.00E-03 J mg/kg 208UX4062 2/49 0.01 - 0.1 -- 6.00E-02 Yes No
Xylene (total) 2.80E-02 3.00E-01 mg/kg IR04GB222(M18) 6/74 0.0007 - 0.3 -- 6.30E+02 Yes No

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDE Dichlorodiphenyldichloroethylene

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDT Dichlorodiphenyltrichloroethane
chemicals with site concentrations that do not significantly exceed background concentrations. EPA U.S. Environmental Protection Agency

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration J Estimated value
significantly exceeded background concentrations and exceeded the residential regional screening mg/kg Milligram per kilogram
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, RAGS Risk Assessment Guidance for Superfund
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:
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TABLE I1-2.2:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT SUBAREA 1

Chemical

Minimum 
Concentration
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(qualifier)
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Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 4.11E+03 2.91E+04 mg/kg A187GB013 13/13 7.0 - 9.8 No 7.70E+04 No No
Antimony 2.60E-01 J 1.61E+01 mg/kg 208UX4067 19/39 0.020 - 10.0 No 3.10E+01 No No
Arsenic 7.30E+00 1.53E+01 mg/kg A265GB002 13/13 0.20 - 0.33 No 6.20E-02 No No
Barium 4.53E+01 J 1.42E+02 mg/kg A265GB001 13/13 0.16 - 0.30 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.10E-01 J 8.40E-01 J mg/kg A187GB013 5/13 0.029 - 0.060 No 1.60E+02 No No
Cadmium 2.65E-01 6.90E+00 mg/kg A265GB003 12/42 0.0060 - 10.0 No 1.70E+00 No No
Chromium 9.60E+00 1.78E+02 mg/kg 208UX4097 38/38 0.084 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 4.70E+00 J 3.41E+01 mg/kg A187GB013 13/38 0.086 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 9.70E+00 1.17E+02 mg/kg 208UX4243 38/38 0.080 - 10.0 No 3.10E+03 No No
Iron 2.05E+04 5.33E+04 mg/kg A080HA002 38/38 0.40 - 10.0 No 5.50E+04 No No
Lead 1.33E+00 2.17E+02 mg/kg A265GB003 39/40 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 1.89E+02 1.53E+03 mg/kg A187GB013 38/38 0.030 - 10.0 No 1.80E+03 No No
Mercury 1.90E-01 4.50E-01 mg/kg A265GB003 7/13 0.010 - 0.040 No 2.30E+01 No No
Molybdenum 3.90E-01 5.40E-01 mg/kg A187GB013 4/13 0.020 - 0.14 -- 3.90E+02 Yes (5) No (5)
Nickel 1.02E+01 J 1.14E+02 mg/kg A265GB002 38/38 0.080 - 10.0 No 1.50E+03 No No
Selenium 3.00E-01 J 1.90E+00 mg/kg A265GB002 10/13 0.10 - 0.66 -- 3.90E+02 Yes (5) No (5)
Silver 1.20E-01 J 3.97E+00 J mg/kg 208UX4064 5/38 0.020 - 10.0 -- 3.90E+02 Yes (5) No (5)
Thallium 1.20E-01 1.64E-01 mg/kg A187GB013 4/13 0.0040 - 0.38 No -- No No
Tin 7.49E+00 J 2.45E+01 mg/kg 208UX4233 25/25 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 3.01E+03 5.29E+03 mg/kg 208UX4091, A080HA003 25/25 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 1.31E+01 J 2.02E+02 mg/kg A080HA002 38/38 0.12 - 10.0 No 7.80E+01 No No
Zinc 4.32E+01 6.18E+02 mg/kg A271GB001 38/38 0.19 - 10.0 Yes 2.30E+04 Yes No

Polychlorinated Biphenyls
Aroclor-1254 2.40E-02 2.40E-02 mg/kg 208UX4233 1/32 0.02 - 0.02 -- 2.20E-01 Yes No
Aroclor-1260 1.80E-02 J 7.20E-02 mg/kg PC8645 5/32 0.02 - 0.02 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 5.00E-03 5.00E-03 mg/kg 208UX4051 1/31 0.004 - 0.005 -- 2.00E+00 Yes No
4,4'-DDE 2.00E-03 J 3.00E-03 J mg/kg A265GB003 2/31 0.004 - 0.005 -- 1.40E+00 Yes No
4,4'-DDT 2.00E-03 J 2.80E-02 mg/kg A265GB003 5/31 0.004 - 0.005 -- 1.70E+00 Yes No
Endrin ketone 5.00E-03 5.00E-03 mg/kg 208UX4095 1/31 0.004 - 0.005 -- 1.80E+01 Yes No
Heptachlor 5.00E-04 J 1.00E-03 mg/kg 208UX4052 2/31 0.0003 - 0.0004 -- 1.10E-01 Yes No
Heptachlor epoxide 6.80E-04 8.90E-04 mg/kg A265GB001 2/31 0.0003 - 0.0004 -- 5.30E-02 Yes No

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 2.20E-02 J 2.20E-02 J mg/kg A080GB010 1/47 0.01 - 0.5 -- 3.10E+02 Yes No
Acenaphthylene 1.00E-02 J 1.00E-02 J mg/kg A265GB003 1/47 0.01 - 0.5 -- 3.40E+03 Yes No
Anthracene 1.10E-02 J 1.90E-02 J mg/kg 208UX4051 3/47 0.02 - 0.5 -- 1.70E+04 Yes No
Benzo(a)anthracene 9.00E-03 J 1.70E-01 J mg/kg 208UX4051 14/47 0.01 - 0.5 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 1.50E-02 J 1.90E-01 J mg/kg 208UX4051 11/46 0.02 - 0.5 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 2.70E-02 J 1.90E-01 J mg/kg 208UX4051 10/46 0.02 - 0.5 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 4.40E-02 J 1.50E-01 J mg/kg A080GB010 9/46 0.02 - 0.5 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 2.40E-02 J 2.20E-01 J mg/kg 208UX4051 7/46 0.02 - 0.5 -- 3.80E-01 Yes No
Chrysene 1.00E-02 J 1.90E-01 J mg/kg 208UX4051 16/47 0.01 - 0.5 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 2.40E-02 J 2.40E-02 J mg/kg 208UX4051 1/46 0.03 - 0.5 -- 1.50E-02 Yes Yes
Fluoranthene 1.40E-02 J 2.70E-01 J mg/kg 208UX4051 16/47 0.01 - 0.5 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 3.50E-02 J 1.50E-01 J mg/kg A080GB010 7/46 0.04 - 0.5 -- 1.50E-01 Yes No
Naphthalene 3.30E-02 J 3.30E-02 J mg/kg A080GB010 1/47 0.02 - 0.5 -- 3.60E+00 Yes No
Phenanthrene 9.00E-03 J 1.00E-01 J mg/kg 208UX4051 14/47 0.01 - 0.5 -- 1.70E+04 Yes No
Pyrene 1.90E-02 J 2.40E-01 J mg/kg 208UX4051 16/47 0.02 - 0.5 -- 1.70E+03 Yes No

TABLE I1-2.3:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT SUBAREA 
2
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.3:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT SUBAREA 
2

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Semivolatile Organic Compounds

4-Methylphenol 1.40E-02 J 1.40E-02 J mg/kg A265GB003 1/47 0.02 - 0.5 -- 3.10E+02 Yes No
Carbazole 5.20E-02 J 5.20E-02 J mg/kg A265GB003 1/47 0.01 - 0.5 -- 2.40E+01 Yes No
n-Nitrosodiphenylamine 2.30E-02 J 3.30E-02 mg/kg A187GB010 2/47 0.02 - 0.5 -- 9.90E+01 Yes No

Volatile Organic Compounds
1,2-Dichloroethene (total) 1.00E-03 J 6.20E-02 mg/kg 208UX4068 10/35 0.009 - 0.04 -- 7.00E+02 Yes No
Acetone 4.60E-02 J 4.10E-01 J mg/kg 208UX4090 7/45 0.009 - 0.04 -- 6.10E+04 Yes No
Benzene 2.00E-03 J 3.00E-03 J mg/kg 208UX4095 3/49 0.0009 - 0.04 -- 1.10E+00 Yes No
Carbon disulfide 3.00E-03 J 3.80E-02 mg/kg 208UX4094 10/45 0.002 - 0.04 -- 8.20E+02 Yes No
cis-1,2-Dichloroethene 3.50E-03 J 2.40E-02 mg/kg A187GB016 2/10 0.0009 - 0.001 -- 1.60E+02 Yes No
Ethylbenzene 1.00E-02 J 1.00E-02 J mg/kg 208UX4090 1/49 0.0006 - 0.04 -- 5.40E+00 Yes No
Toluene 1.00E-03 J 2.00E-03 J mg/kg 208UX4233 3/49 0.0009 - 0.04 -- 5.00E+03 Yes No
trans-1,2-Dichloroethene 2.10E-03 2.10E-03 mg/kg A187GB016 1/10 0.0008 - 0.001 -- 1.50E+02 Yes No
Trichloroethene 1.10E-03 J 4.50E-02 mg/kg 208UX4094 14/45 0.0003 - 0.04 -- 2.80E+00 Yes No
Xylene (total) 7.00E-03 J 9.30E-02 J mg/kg 208UX4090 2/49 0.0008 - 0.04 -- 6.30E+02 Yes No

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDE Dichlorodiphenyldichloroethylene

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDT Dichlorodiphenyltrichloroethane
chemicals with site concentrations that do not significantly exceed background concentrations. EPA U.S. Environmental Protection Agency

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration J Estimated value
significantly exceeded background concentrations and exceeded the residential regional screening mg/kg Milligram per kilogram
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, RAGS Risk Assessment Guidance for Superfund
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html

2 of 2



IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)
Metals

Aluminum 4.11E+03 2.91E+04 mg/kg A187GB013 25/25 1.2 - 10.4 No 7.70E+04 No No
Antimony 2.40E-01 J 1.61E+01 mg/kg 208UX4067 31/86 0.020 - 10.0 No 3.10E+01 No No
Arsenic 5.80E+00 2.41E+01 mg/kg A265GB002 25/25 0.20 - 0.37 No 6.20E-02 No No
Barium 4.53E+01 J 1.77E+02 mg/kg A080HA001 25/25 0.16 - 0.30 -- 1.50E+04 Yes (5) No (5)
Beryllium 1.50E-01 J 8.40E-01 J mg/kg A187GB013 10/25 0.029 - 0.060 No 1.60E+02 No No
Cadmium 2.65E-01 6.90E+00 mg/kg A265GB003 15/88 0.0060 - 10.0 Yes 1.70E+00 Yes Yes
Chromium 9.60E+00 1.96E+02 mg/kg 208UX4173 84/84 0.084 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 4.70E+00 J 3.41E+01 mg/kg A187GB013 25/84 0.086 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 9.70E+00 1.17E+02 mg/kg 208UX4243 83/84 0.080 - 10.0 No 3.10E+03 No No
Iron 1.41E+04 5.74E+04 mg/kg 208UX4181 84/84 0.40 - 10.0 No 5.50E+04 No No
Lead 1.33E+00 2.17E+02 mg/kg A265GB003 84/87 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 1.68E+02 J 3.27E+03 mg/kg 208UX4098 84/84 0.030 - 10.0 No 1.80E+03 No No
Mercury 1.20E-01 J 4.70E-01 mg/kg A265GB002 13/25 0.010 - 0.095 No 2.30E+01 No No
Molybdenum 3.90E-01 6.20E-01 mg/kg A187GB013 5/26 0.020 - 10.0 -- 3.90E+02 Yes (5) No (5)
Nickel 1.02E+01 J 1.47E+02 mg/kg 208UX4181 84/84 0.080 - 10.0 No 1.50E+03 No No
Selenium 3.00E-01 J 2.70E+00 mg/kg A265GB002 16/25 0.10 - 0.75 -- 3.90E+02 Yes (5) No (5)
Silver 1.20E-01 J 3.97E+00 J mg/kg 208UX4064 8/84 0.020 - 10.0 -- 3.90E+02 Yes (5) No (5)
Thallium 1.20E-01 1.64E-01 mg/kg A187GB013 5/25 0.0040 - 0.45 No -- No No
Tin 6.10E+00 J 2.45E+01 mg/kg 208UX4233 62/62 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 3.01E+03 5.30E+03 mg/kg A187HA002 62/62 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 1.31E+01 J 2.02E+02 mg/kg A080HA002 84/84 0.11 - 10.0 No 7.80E+01 No No
Zinc 3.20E+01 6.18E+02 mg/kg A271GB001 84/84 0.19 - 10.0 Yes 2.30E+04 Yes No

Polychlorinated Biphenyls
Aroclor-1254 2.40E-02 1.00E-01 mg/kg 208UX4098 2/64 0.02 - 0.03 -- 2.20E-01 Yes No
Aroclor-1260 1.80E-02 J 7.20E-02 mg/kg PC8645 6/64 0.02 - 0.03 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 5.00E-03 1.30E-02 mg/kg 208UX4098 2/63 0.004 - 0.005 -- 2.00E+00 Yes No
4,4'-DDE 2.00E-03 J 2.00E-02 mg/kg 208UX4098 3/63 0.004 - 0.005 -- 1.40E+00 Yes No
4,4'-DDT 2.00E-03 J 4.90E-02 mg/kg 208UX4098 7/63 0.004 - 0.005 -- 1.70E+00 Yes No
Dieldrin 6.00E-03 J 6.00E-03 J mg/kg 208UX4098 1/63 0.004 - 0.005 -- 3.00E-02 Yes No
Endrin ketone 5.00E-03 5.00E-03 mg/kg 208UX4095 1/63 0.004 - 0.005 -- 1.80E+01 Yes No
gamma-Chlordane 3.00E-03 J 3.00E-03 J mg/kg 208UX4098 1/63 0.002 - 0.003 -- 1.60E+00 Yes No
Heptachlor 5.00E-04 J 1.00E-03 mg/kg 208UX4052 2/63 0.0003 - 0.0005 -- 1.10E-01 Yes No
Heptachlor epoxide 6.80E-04 2.00E-03 J mg/kg 208UX4098 3/63 0.0003 - 0.0005 -- 5.30E-02 Yes No

TABLE I1-2.4:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 2
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.4:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 2

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

2-Methylnaphthalene 2.20E-02 J 2.20E-02 J mg/kg A080GB010 1/87 0.01 - 0.5 -- 3.10E+02 Yes No
Acenaphthylene 1.00E-02 J 1.00E-02 J mg/kg A265GB003 1/87 0.01 - 0.5 -- 3.40E+03 Yes No
Anthracene 1.10E-02 J 1.90E-02 J mg/kg 208UX4051 3/87 0.02 - 0.5 -- 1.70E+04 Yes No
Benzo(a)anthracene 9.00E-03 J 1.70E-01 J mg/kg 208UX4051 16/87 0.01 - 0.5 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 1.50E-02 J 1.90E-01 J mg/kg 208UX4051 12/86 0.02 - 0.5 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 2.70E-02 J 1.90E-01 J mg/kg 208UX4051 10/86 0.02 - 0.5 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 4.40E-02 J 1.50E-01 J mg/kg A080GB010 9/86 0.02 - 0.5 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 2.40E-02 J 2.20E-01 J mg/kg 208UX4051 7/86 0.02 - 0.5 -- 3.80E-01 Yes No
Chrysene 1.00E-02 J 1.90E-01 J mg/kg 208UX4051 18/87 0.01 - 0.5 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 2.40E-02 J 2.40E-02 J mg/kg 208UX4051 1/86 0.03 - 0.5 -- 1.50E-02 Yes Yes
Fluoranthene 1.40E-02 J 2.70E-01 J mg/kg 208UX4051 17/87 0.01 - 0.5 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 2.60E-02 J 1.50E-01 J mg/kg A080GB010 8/86 0.04 - 0.5 -- 1.50E-01 Yes No
Naphthalene 3.30E-02 J 3.30E-02 J mg/kg A080GB010 1/87 0.02 - 0.5 -- 3.60E+00 Yes No
Phenanthrene 9.00E-03 J 1.00E-01 J mg/kg 208UX4051 15/87 0.01 - 0.5 -- 1.70E+04 Yes No
Pyrene 1.90E-02 J 2.40E-01 J mg/kg 208UX4051 17/87 0.02 - 0.5 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
4-Methylphenol 1.40E-02 J 1.40E-02 J mg/kg A265GB003 1/87 0.02 - 0.5 -- 3.10E+02 Yes No
Carbazole 5.20E-02 J 5.20E-02 J mg/kg A265GB003 1/87 0.01 - 0.5 -- 2.40E+01 Yes No
n-Nitrosodiphenylamine 2.30E-02 J 1.20E-01 J mg/kg A187HA006 3/87 0.02 - 0.5 -- 9.90E+01 Yes No
Phenol 2.70E-02 J 2.60E-01 J mg/kg 208UX4190 5/87 0.02 - 0.5 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,1,2-Trichloroethane 1.00E-03 J 1.00E-03 J mg/kg 208UX4172 1/116 0.0007 - 0.2 -- 1.10E+00 Yes No
1,2-Dichloroethane 2.00E-03 J 2.00E-03 J mg/kg 208UX4188 1/116 0.0007 - 0.2 -- 4.30E-01 Yes No
1,2-Dichloroethene (total) 1.00E-03 J 8.20E-01 mg/kg 208UX4098 22/74 0.009 - 0.2 -- 7.00E+02 Yes No
Acetone 4.60E-02 J 4.10E-01 J mg/kg 208UX4090 20/116 0.009 - 0.2 -- 6.10E+04 Yes No
Benzene 2.00E-03 J 3.00E-03 J mg/kg 208UX4095 3/124 0.0008 - 0.2 -- 1.10E+00 Yes No
Carbon disulfide 2.00E-03 J 9.50E-02 mg/kg 208UX4098 17/116 0.002 - 0.2 -- 8.20E+02 Yes No
Chloromethane 2.00E-03 J 2.00E-03 J mg/kg 208UX4173 1/116 0.001 - 0.2 -- 1.20E+02 Yes No
cis-1,2-Dichloroethene 1.00E-03 J 5.70E-01 J mg/kg 208UX4174 19/42 0.0009 - 0.02 -- 1.60E+02 Yes No
Ethylbenzene 1.00E-02 J 1.00E-02 J mg/kg 208UX4090 1/124 0.0006 - 0.2 -- 5.40E+00 Yes No
Tetrachloroethene 1.00E-03 J 5.00E-03 J mg/kg 208UX4098 5/116 0.0003 - 0.2 -- 5.50E-01 Yes No
Toluene 9.00E-04 J 3.00E-03 J mg/kg 208UX4188 5/124 0.0009 - 0.2 -- 5.00E+03 Yes No
trans-1,2-Dichloroethene 1.20E-03 J 8.00E-03 J mg/kg 208UX4187 12/42 0.0008 - 0.02 -- 1.50E+02 Yes No
Trichloroethene 1.00E-03 J 1.90E+00 J mg/kg A187HA005 44/116 0.0003 - 0.2 -- 2.80E+00 Yes No
Vinyl chloride 2.40E-02 3.60E-02 mg/kg 208UX4192 2/116 0.0007 - 0.2 -- 6.00E-02 Yes No
Xylene (total) 5.00E-03 J 9.30E-02 J mg/kg 208UX4090 3/124 0.0007 - 0.2 -- 6.30E+02 Yes No
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.4:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 2

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDE Dichlorodiphenyldichloroethylene

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDT Dichlorodiphenyltrichloroethane
chemicals with site concentrations that do not significantly exceed background concentrations. EPA U.S. Environmental Protection Agency

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration J Estimated value
significantly exceeded background concentrations and exceeded the residential regional screening mg/kg Milligram per kilogram
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, RAGS Risk Assessment Guidance for Superfund
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 8.56E+03 2.60E+04 mg/kg A258-1 13/13 7.8 - 65.0 No 7.70E+04 No No
Antimony 1.50E-01 J 7.99E+00 J mg/kg 208UX4156 10/21 0.27 - 10.0 No 3.10E+01 No No
Arsenic 7.50E+00 1.79E+01 J mg/kg A076HA001 17/17 0.27 - 0.73 No 6.20E-02 No No
Barium 6.55E+01 J 5.80E+02 J mg/kg A031-1 17/17 0.17 - 0.64 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.00E-01 J 6.50E-01 mg/kg A258-1 12/17 0.033 - 0.13 No 1.60E+02 No No
Cadmium 2.05E-01 4.80E+00 mg/kg A076HA002 11/22 0.0070 - 10.0 No 1.70E+00 No No
Chromium 1.93E+01 1.57E+02 mg/kg 208UX4156 21/21 0.093 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 6.80E+00 J 3.70E+01 J mg/kg A031-1 17/21 0.095 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 1.78E+01 7.21E+01 J mg/kg A076HA002 21/21 0.19 - 10.0 No 3.10E+03 No No
Iron 1.99E+04 5.10E+04 mg/kg A258-2 17/17 3.3 - 65.0 No 5.50E+04 No No
Lead 9.90E+00 J 4.60E+02 mg/kg A031-2 27/27 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 1.96E+02 1.20E+03 mg/kg A258-2 17/17 0.19 - 10.0 No 1.80E+03 No No
Mercury 3.00E-02 2.80E-01 mg/kg A258-1 9/17 0.021 - 0.039 No 2.30E+01 No No
Molybdenum 1.90E-01 J 3.50E-01 J mg/kg A258-1 3/17 0.12 - 1.3 -- 3.90E+02 Yes (5) No (5)
Nickel 1.89E+01 6.94E+01 mg/kg A216GB001 21/21 0.088 - 10.0 No 1.50E+03 No No
Selenium 3.90E-01 2.20E+00 mg/kg A031-1 6/17 0.27 - 1.5 -- 3.90E+02 Yes (5) No (5)
Silver 5.90E-02 J 5.90E-02 J mg/kg A054-1 1/21 0.16 - 10.0 -- 3.90E+02 Yes (5) No (5)
Tin 8.52E+00 J 1.67E+01 mg/kg 208UX4156 4/4 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 2.53E+03 4.29E+03 mg/kg 208UX4155 4/4 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 3.14E+01 1.30E+02 mg/kg 208UX4155 21/21 0.13 - 10.0 No 7.80E+01 No No
Zinc 4.50E+01 J 9.02E+02 mg/kg A076HA002 21/21 0.21 - 10.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 2.10E-09 4.20E-08 mg/kg A054-2 8/8 0.0 - 0.0 -- 4.50E-06 Yes No

Polychlorinated Biphenyls
Total PCBs 8.20E-04 1.21E-01 mg/kg A054-2 8/8 0.0 - 0.0 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 3.00E-03 J 3.00E-03 J mg/kg A076HA003 1/13 0.004 - 0.005 -- 2.00E+00 Yes No
4,4'-DDT 6.10E-03 6.10E-03 mg/kg A076HA003 1/13 0.004 - 0.005 -- 1.70E+00 Yes No

Polycyclic Aromatic Hydrocarbons
Chrysene 2.00E-02 J 2.00E-02 J mg/kg 208UX4155 1/21 0.07 - 0.5 -- 3.80E+00 Yes No
Fluoranthene 1.60E-02 J 2.20E-02 J mg/kg 208UX4155 2/21 0.07 - 0.5 -- 2.30E+03 Yes No
Phenanthrene 1.90E-02 J 1.30E-01 J mg/kg A216GB002 2/21 0.07 - 0.5 -- 1.70E+04 Yes No
Pyrene 1.10E-02 J 6.80E-02 J mg/kg A054-2 4/21 0.07 - 0.5 -- 1.70E+03 Yes No

TABLE I1-2.5:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 3

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.5:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 3

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Semivolatile Organic Compounds

Phenol 6.10E-02 J 6.10E-02 J mg/kg A216GB001 1/21 0.4 - 2 -- 1.80E+04 Yes No
Volatile Organic Compounds

1,2-Dichloroethane 2.00E-03 J 2.00E-03 J mg/kg 208UX4157 1/32 0.005 - 0.02 -- 4.30E-01 Yes No
1,2-Dichloroethene (total) 9.00E-03 J 9.00E-03 J mg/kg 208UX4157 1/24 0.01 - 0.02 -- 7.00E+02 Yes No
Benzene 3.00E-03 J 3.00E-03 J mg/kg 208UX4157 1/32 0.005 - 0.02 -- 1.10E+00 Yes No
Carbon disulfide 2.00E-03 J 6.00E-03 J mg/kg 208UX4157 3/32 0.005 - 0.02 -- 8.20E+02 Yes No
Ethylbenzene 1.60E-02 1.60E-02 mg/kg 208UX4157 1/32 0.005 - 0.02 -- 5.40E+00 Yes No
Tetrachloroethene 3.00E-03 J 3.00E-03 J mg/kg 208UX4155 1/32 0.005 - 0.02 -- 5.50E-01 Yes No
Toluene 4.20E-04 J 9.00E-03 J mg/kg 208UX4157 2/32 0.005 - 0.02 -- 5.00E+03 Yes No
Trichloroethene 1.00E-03 J 1.50E-02 mg/kg 208UX4155 3/32 0.005 - 0.02 -- 2.80E+00 Yes No
Xylene (total) 3.20E-02 3.20E-02 mg/kg 208UX4157 1/32 0.005 - 0.02 -- 6.30E+02 Yes No

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDT Dichlorodiphenyltrichloroethane

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic EPA U.S. Environmental Protection Agency
chemicals with site concentrations that do not significantly exceed background concentrations. J Estimated value

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration mg/kg Milligram per kilogram
significantly exceeded background concentrations and exceeded the residential regional screening RAGS Risk Assessment Guidance for Superfund
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)
Metals

Aluminum 8.56E+03 3.20E+04 mg/kg A258-2 24/24 7.8 - 70.0 No 7.70E+04 No No
Antimony 1.30E-01 J 8.84E+00 J mg/kg 208UX4205 22/60 0.27 - 10.0 No 3.10E+01 No No
Arsenic 4.10E+00 J 1.79E+01 J mg/kg A076HA001 32/32 0.27 - 0.89 No 6.20E-02 No No
Barium 5.74E+01 5.80E+02 J mg/kg A031-1 32/32 0.17 - 0.71 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.00E-01 J 8.80E-01 mg/kg A258-1 23/32 0.033 - 0.14 No 1.60E+02 No No
Cadmium 1.67E-01 J 4.80E+00 mg/kg A076HA002 21/62 0.0070 - 10.0 No 1.70E+00 No No
Chromium 1.70E+01 J 3.67E+02 mg/kg 208UX4153 60/60 0.093 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 6.80E+00 J 3.70E+01 J mg/kg A031-1 32/60 0.095 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 1.60E+01 J 1.90E+02 mg/kg 208UX4159 58/60 0.19 - 10.0 Yes 3.10E+03 Yes No
Iron 1.99E+04 5.45E+04 mg/kg 208UX4201 52/52 3.3 - 70.0 No 5.50E+04 No No
Lead 8.20E+00 4.60E+02 mg/kg A031-2 65/68 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 1.96E+02 1.60E+03 mg/kg A258-1 52/52 0.19 - 10.0 No 1.80E+03 No No
Mercury 2.60E-02 J 4.20E-01 mg/kg A258-2 18/32 0.021 - 0.045 No 2.30E+01 No No
Molybdenum 5.70E-02 J 1.00E+00 J mg/kg A054-1 8/32 0.12 - 1.4 -- 3.90E+02 Yes (5) No (5)
Nickel 1.70E+01 J 1.24E+02 mg/kg 208UX4153 59/60 0.088 - 10.0 No 1.50E+03 No No
Selenium 1.60E-01 J 2.20E+00 mg/kg A031-1 12/32 0.27 - 1.8 -- 3.90E+02 Yes (5) No (5)
Silver 5.90E-02 J 9.10E-02 J mg/kg A054-1 2/60 0.16 - 10.0 -- 3.90E+02 Yes (5) No (5)
Thallium 8.10E-02 J 8.10E-02 J mg/kg A031-1 1/32 0.27 - 1.0 No -- No Yes
Tin 6.42E+00 J 2.80E+01 mg/kg 208UX4198 28/28 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 2.53E+03 4.98E+03 mg/kg 208UX4201 28/28 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 3.00E+01 J 1.82E+02 mg/kg 208UX4201 60/60 0.13 - 10.0 No 7.80E+01 No No
Zinc 3.00E+01 J 9.02E+02 mg/kg A076HA002 60/60 0.21 - 10.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 2.10E-09 4.20E-08 mg/kg A054-2 16/16 0.0 - 0.0 -- 4.50E-06 Yes No

Explosives
HMX 2.50E-01 J 2.50E-01 J mg/kg A280-2 1/32 0.1 - 2 -- 3.80E+03 Yes No
Nitroglycerine 2.50E-01 J 2.50E-01 J mg/kg A031-2 1/21 0.2 - 3 -- 6.10E+00 Yes No
RDX 4.30E-01 J 4.30E-01 J mg/kg A280-2 1/32 0.1 - 2 -- 5.50E+00 Yes No

Polychlorinated Biphenyls
Aroclor-1260 2.00E-02 J 2.00E-02 J mg/kg 208UX4153 1/44 0.02 - 0.04 -- 2.20E-01 Yes No
Total PCBs 8.20E-04 1.21E-01 mg/kg A054-2 16/16 0.0 - 0.0 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 3.00E-03 J 3.00E-03 J mg/kg A076HA003 1/44 0.004 - 0.007 -- 2.00E+00 Yes No
4,4'-DDT 2.00E-03 J 6.10E-03 mg/kg A076HA003 3/44 0.004 - 0.007 -- 1.70E+00 Yes No
Heptachlor 7.00E-04 J 9.00E-04 J mg/kg 208UX4164 2/44 0.0004 - 0.0007 -- 1.10E-01 Yes No

TABLE I1-2.6:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 3

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.6:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 3

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

Benzo(a)pyrene 1.40E-02 J 1.40E-02 J mg/kg A054-2 1/60 0.07 - 0.7 -- 1.50E-02 Yes No
Benzo(b)fluoranthene 2.90E-02 J 2.90E-02 J mg/kg 208UX4205 1/60 0.07 - 0.7 -- 1.50E-01 Yes No
Chrysene 1.80E-02 J 2.00E-02 J mg/kg 208UX4155 2/60 0.07 - 0.7 -- 3.80E+00 Yes No
Fluoranthene 1.60E-02 J 2.20E-02 J mg/kg 208UX4155 3/60 0.07 - 0.7 -- 2.30E+03 Yes No
Phenanthrene 1.90E-02 J 1.30E-01 J mg/kg A216GB002 2/60 0.07 - 0.7 -- 1.70E+04 Yes No
Pyrene 1.10E-02 J 6.80E-02 J mg/kg A054-2 5/60 0.07 - 0.7 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
4-Methylphenol 9.80E-02 J 9.80E-02 J mg/kg 208UX4261 1/60 0.4 - 2 -- 3.10E+02 Yes No
Phenol 2.10E-02 J 3.80E-01 J mg/kg 208UX4261 6/60 0.4 - 2 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethane 2.00E-03 J 4.00E-03 J mg/kg 208UX4153 2/95 0.005 - 4 -- 4.30E-01 Yes No
1,2-Dichloroethene (total) 2.00E-03 J 7.70E+02 mg/kg 208UX4261 17/79 0.01 - 46 -- 7.00E+02 Yes Yes
1,4-Dichlorobenzene 2.20E-02 J 6.90E-01 mg/kg 208UX4261 3/60 0.2 - 2 -- 2.40E+00 Yes No
Acetone 9.60E-02 J 9.70E-02 J mg/kg 208UX4202 2/95 0.01 - 4 -- 6.10E+04 Yes No
Benzene 1.00E-03 J 3.00E-03 J mg/kg 208UX4157 3/95 0.005 - 4 -- 1.10E+00 Yes No
Carbon disulfide 2.00E-03 J 2.60E-02 mg/kg 208UX4162 15/95 0.005 - 4 -- 8.20E+02 Yes No
cis-1,2-Dichloroethene 1.60E-04 J 1.60E-04 J mg/kg A258-2 1/16 0.005 - 0.009 -- 1.60E+02 Yes No
Ethylbenzene 1.60E-02 1.60E-02 mg/kg 208UX4157 1/95 0.005 - 4 -- 5.40E+00 Yes No
Tetrachloroethene 3.00E-03 J 3.00E-03 J mg/kg 208UX4155 1/95 0.005 - 4 -- 5.50E-01 Yes No
Toluene 4.20E-04 J 9.00E-03 J mg/kg 208UX4157 3/95 0.005 - 4 -- 5.00E+03 Yes No
Trichloroethene 1.00E-03 J 1.50E-02 mg/kg 208UX4155 11/95 0.005 - 4 -- 2.80E+00 Yes No
Vinyl chloride 1.00E-03 J 5.10E+01 mg/kg 208UX4261 7/95 0.01 - 4 -- 6.00E-02 Yes Yes
Xylene (total) 3.00E-03 J 3.20E-02 mg/kg 208UX4157 3/95 0.005 - 4 -- 6.30E+02 Yes No

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDT Dichlorodiphenyltrichloroethane

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic EPA U.S. Environmental Protection Agency
chemicals with site concentrations that do not significantly exceed background concentrations. J Estimated value

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration mg/kg Milligram per kilogram
significantly exceeded background concentrations and exceeded the residential regional screening RAGS Risk Assessment Guidance for Superfund
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)
EPA Regional 

Screening Level (2)
Metals

Aluminum 6.11E+03 J 1.40E+04 mg/kg A190-2 9/9 7.7 - 54.0 No 7.70E+04 No No
Antimony 5.50E-01 J 7.40E+01 mg/kg A075GB002 28/66 0.030 - 15.1 Yes 3.10E+01 Yes Yes
Arsenic 1.30E+00 J 3.08E+01 mg/kg A075GB007 18/18 0.24 - 1.8 No 6.20E-02 No No
Barium 8.80E+01 J 5.64E+02 J mg/kg A075GB002 11/11 0.17 - 2.5 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.40E-01 J 8.30E-01 mg/kg UST190-B-9 14/18 0.032 - 5.0 No 1.60E+02 No No
Cadmium 3.90E-01 9.60E+00 mg/kg A075GB002 17/67 0.010 - 10.0 Yes 1.70E+00 Yes Yes
Chromium 2.20E+01 J 2.51E+02 J mg/kg A075GB002 65/65 0.092 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 6.80E+00 J 2.07E+01 J mg/kg A075GB002 11/65 0.094 - 10.0 -- 2.30E+01 Yes (5) No (5)
Copper 1.66E+01 2.27E+02 J mg/kg A075GB003 65/65 0.18 - 10.0 Yes 3.10E+03 Yes No
Iron 2.00E+04 7.40E+04 mg/kg 208UX4128 63/63 3.2 - 54.0 No 5.50E+04 No No
Lead 9.85E+00 J 6.81E+03 J mg/kg A075GB003 68/69 0.020 - 63.0 Yes 1.50E+02 Yes Yes
Manganese 1.86E+02 J 1.15E+03 mg/kg 208UX4012 63/63 0.11 - 10.0 No 1.80E+03 No No
Mercury 5.60E-02 5.20E-01 J mg/kg A075GB002 7/11 0.022 - 0.13 No 2.30E+01 No No
Molybdenum 9.10E-01 J 9.70E-01 J mg/kg A190-1 2/11 0.12 - 3.5 -- 3.90E+02 Yes (5) No (5)
Nickel 1.45E+01 1.08E+02 mg/kg 208UX4005 65/65 0.087 - 10.0 No 1.50E+03 No No
Selenium 1.30E-01 J 9.00E-01 J mg/kg A075GB002 3/11 0.28 - 3.6 -- 3.90E+02 Yes (5) No (5)
Silver 3.23E+00 J 3.95E+00 J mg/kg 208UX4018 3/65 0.16 - 10.0 -- 3.90E+02 Yes (5) No (5)
Tin 6.93E+00 J 4.38E+01 mg/kg 208UX4040 54/54 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 2.21E+03 5.71E+03 mg/kg A075GB005 54/54 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 3.29E+01 J 1.91E+02 mg/kg A075GB005 65/65 0.13 - 10.0 No 7.80E+01 No No
Zinc 5.57E+01 5.88E+03 J mg/kg A075GB003 65/65 0.17 - 11.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 2.00E-05 8.71E-05 mg/kg A190-1 4/4 0.0 - 0.0 -- 4.50E-06 Yes Yes

Explosives
Picric Acid 2.70E-02 J 2.70E-02 J mg/kg A278-2 1/17 0.03 - 0.1 -- 1.20E+02 Yes No

Polychlorinated Biphenyls
Aroclor-1260 1.50E-02 J 9.20E-01 mg/kg 208UX4138 7/46 0.02 - 0.2 -- 2.20E-01 Yes Yes
Total PCBs 9.00E-04 2.32E-02 mg/kg A190-1 4/4 0.0 - 0.0 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 2.00E-03 J 8.00E-03 mg/kg 208UX4129 2/44 0.004 - 0.005 -- 2.00E+00 Yes No
4,4'-DDE 1.00E-02 1.00E-02 mg/kg 208UX4129 1/44 0.004 - 0.005 -- 1.40E+00 Yes No
4,4'-DDT 3.00E-03 J 1.60E-01 mg/kg 208UX4138 12/44 0.004 - 0.04 -- 1.70E+00 Yes No
alpha-Chlordane 2.00E-03 J 8.00E-03 J mg/kg 208UX4129 2/44 0.002 - 0.002 -- 1.60E+00 Yes No
beta-BHC 2.00E-03 J 2.00E-03 J mg/kg 208UX4142 1/44 0.002 - 0.002 -- 2.70E-01 Yes No
Dieldrin 1.00E-02 J 1.00E-02 J mg/kg 208UX4138 1/44 0.004 - 0.005 -- 3.00E-02 Yes No
Endosulfan I 2.00E-03 J 2.00E-03 J mg/kg 208UX4145 1/44 0.002 - 0.002 -- 3.70E+02 Yes No
Endrin 2.00E-03 J 2.00E-03 J mg/kg 208UX4046 1/44 0.004 - 0.005 -- 1.80E+01 Yes No
Endrin aldehyde 4.00E-03 J 9.00E-03 J mg/kg 208UX4138 4/44 0.004 - 0.005 -- 1.80E+01 Yes No
Endrin ketone 3.00E-03 J 3.00E-03 J mg/kg 208UX4146 1/44 0.004 - 0.005 -- 1.80E+01 Yes No
gamma-Chlordane 1.00E-03 J 8.00E-03 mg/kg 208UX4129 5/44 0.002 - 0.002 -- 1.60E+00 Yes No
Heptachlor epoxide 1.00E-03 J 1.00E-03 J mg/kg 208UX4129 1/44 0.0004 - 0.0005 -- 5.30E-02 Yes No

TABLE I1-2.7:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT SUBAREA 4

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)
EPA Regional 

Screening Level (2)

TABLE I1-2.7:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT SUBAREA 4

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

2-Methylnaphthalene 2.30E-02 J 1.60E-01 J mg/kg 208UX4049 3/61 0.01 - 2 -- 3.10E+02 Yes No
Acenaphthene 1.50E-01 J 1.50E-01 J mg/kg 208UX4142, 208UX4146 2/61 0.02 - 2 -- 3.40E+03 Yes No
Acenaphthylene 2.10E-02 J 2.10E-02 J mg/kg A075GB001 1/57 0.02 - 0.8 -- 3.40E+03 Yes No
Anthracene 2.60E-02 J 1.40E-01 J mg/kg 208UX4132, 208UX4142 6/61 0.02 - 2 -- 1.70E+04 Yes No
Benzo(a)anthracene 1.70E-02 2.40E-01 J mg/kg 208UX4012 15/61 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 1.80E-02 J 1.80E-01 J mg/kg 208UX4012 11/61 0.02 - 2 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 3.20E-02 J 3.50E-01 J mg/kg A075GB001 14/61 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 2.20E-02 J 7.00E-02 J mg/kg 208UX4012 5/58 0.08 - 2 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 4.30E-02 J 2.00E-01 J mg/kg 208UX4142 5/61 0.02 - 2 -- 3.80E-01 Yes No
Chrysene 2.10E-02 J 3.50E-01 J mg/kg 208UX4142 23/61 0.01 - 2 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 3.20E-02 J 3.20E-02 J mg/kg A075GB001 1/61 0.03 - 2 -- 1.50E-02 Yes Yes
Fluoranthene 2.20E-02 J 7.20E-01 mg/kg 208UX4142 21/61 0.01 - 2 -- 2.30E+03 Yes No
Fluorene 9.30E-02 J 9.50E-02 J mg/kg 208UX4146 2/61 0.02 - 2 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 1.80E-02 J 6.60E-02 J mg/kg 208UX4012 5/61 0.05 - 2 -- 1.50E-01 Yes No
Naphthalene 2.90E-02 J 2.20E-01 J mg/kg 208UX4049 4/61 0.02 - 2 -- 3.60E+00 Yes No
Phenanthrene 1.70E-02 J 5.80E-01 mg/kg 208UX4142 16/61 0.01 - 2 -- 1.70E+04 Yes No
Pyrene 2.00E-02 J 7.20E-01 mg/kg 208UX4142 23/61 0.02 - 2 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
Carbazole 4.00E-02 J 4.90E-02 J mg/kg 208UX4142 2/60 0.01 - 9 -- 2.40E+01 Yes No
Dibenzofuran 4.60E-02 J 6.90E-02 J mg/kg 208UX4146 2/61 0.01 - 9 -- 7.80E+01 Yes No
n-Nitrosodiphenylamine 6.20E-02 J 6.20E-02 J mg/kg 208UX4135 1/61 0.02 - 9 -- 9.90E+01 Yes No
Phenol 1.30E-01 J 1.30E-01 J mg/kg A075GB003 1/61 0.02 - 9 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethene (total) 2.50E-02 J 2.50E-02 J mg/kg 208UX4040 1/49 0.006 - 0.04 -- 7.00E+02 Yes No
Acetone 5.10E-02 J 1.70E-01 J mg/kg 208UX4133, 208UX4136 12/58 0.008 - 0.04 -- 6.10E+04 Yes No
Benzene 9.00E-04 J 1.10E-02 J mg/kg 208UX4013 18/61 0.0006 - 0.04 -- 1.10E+00 Yes No
Carbon disulfide 1.00E-03 J 3.60E-02 mg/kg 208UX4133 26/58 0.002 - 0.04 -- 8.20E+02 Yes No
Chloromethane 1.00E-03 J 2.00E-03 J mg/kg 208UX4139, 208UX4141, 208UX4144, 

208UX4145, 208UX4
6/58 0.001 - 0.04 -- 1.20E+02 Yes No

Ethylbenzene 2.00E-03 J 2.50E-02 J mg/kg 208UX4040 5/62 0.0006 - 0.04 -- 5.40E+00 Yes No
Styrene 1.00E-03 1.00E-03 mg/kg A248GB001 1/57 0.0009 - 0.04 -- 6.30E+03 Yes No
Tetrachloroethene 5.00E-03 J 1.40E-01 J mg/kg 208UX4040 2/58 0.0004 - 0.04 -- 5.50E-01 Yes No
Toluene 1.00E-03 J 1.40E-02 J mg/kg 208UX4013 11/62 0.0006 - 0.04 -- 5.00E+03 Yes No
Trichloroethene 1.40E-02 J 1.40E-02 J mg/kg 208UX4040 1/58 0.0003 - 0.04 -- 2.80E+00 Yes No
Xylene (total) 2.00E-03 J 1.70E-01 J mg/kg 208UX4040 7/62 0.0006 - 0.04 -- 6.30E+02 Yes No

Notes: Definitions:

(1) See Appendix H for the background evaluation. -- Not applicable
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more bgs Below ground surface

conservative DTSC value is available (DTSC 2009). COPC Chemical of potential concern
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDD Dichlorodiphenyldichloroethane

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDE Dichlorodiphenyldichloroethylene
chemicals with site concentrations that do not significantly exceed background concentrations. DDT Dichlorodiphenyltrichloroethane

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration EPA U.S. Environmental Protection Agency
significantly exceeded background concentrations and exceeded the residential regional screening J Estimated value
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, and sodium). mg/kg Milligram per kilogram

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site RAGS Risk Assessment Guidance for Superfund
concentrations of these inorganic chemicals were assumed to exceed background.
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TABLE I1-2.7:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT SUBAREA 4

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)
Metals

Aluminum 6.11E+03 J 3.54E+04 mg/kg UST190-B-15 35/35 1.1 - 70.0 No 7.70E+04 No No
Antimony 1.70E-01 J 7.40E+01 mg/kg A075GB002 35/130 0.030 - 17.0 Yes 3.10E+01 Yes Yes
Arsenic 1.30E+00 J 3.18E+01 mg/kg A075GB005 48/48 0.24 - 1.8 No 6.20E-02 No No
Barium 4.14E+01 8.31E+02 mg/kg UST190-B-10 39/39 0.17 - 2.9 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.10E-01 J 1.10E+00 mg/kg UST190-B-8 37/54 0.032 - 5.0 No 1.60E+02 No No
Cadmium 8.00E-02 J 6.25E+01 mg/kg A075GB006 32/132 0.010 - 10.0 Yes 1.70E+00 Yes Yes
Chromium 1.34E+01 2.51E+02 J mg/kg A075GB002 129/129 0.092 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 5.40E+00 2.71E+01 mg/kg UST190-B-5 39/129 0.094 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 1.66E+01 2.27E+02 J mg/kg A075GB003 131/133 0.18 - 10.0 Yes 3.10E+03 Yes No
Iron 1.55E+04 7.40E+04 mg/kg 208UX4128 125/125 0.91 - 70.0 No 5.50E+04 No No
Lead 3.10E+00 J 6.81E+03 J mg/kg A075GB003 136/137 0.020 - 74.0 Yes 1.50E+02 Yes Yes
Manganese 1.43E+02 1.70E+03 mg/kg A190-1 125/125 0.11 - 148 No 1.80E+03 No No
Mercury 5.60E-02 2.70E+00 mg/kg UST190-B-7 19/39 0.022 - 0.15 No 2.30E+01 No No
Molybdenum 1.70E-01 J 9.70E-01 J mg/kg A190-1 4/39 0.12 - 4.0 -- 3.90E+02 Yes (5) No (5)
Nickel 9.20E+00 1.19E+02 mg/kg A075GB010 129/129 0.087 - 10.0 No 1.50E+03 No No
Selenium 1.30E-01 J 9.00E-01 J mg/kg A075GB002 5/39 0.28 - 9.7 -- 3.90E+02 Yes (5) No (5)
Silver 3.12E+00 J 3.95E+00 J mg/kg 208UX4018 5/129 0.16 - 10.0 -- 3.90E+02 Yes (5) No (5)
Tin 6.78E+00 J 4.38E+01 mg/kg 208UX4040 91/92 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 2.21E+03 5.71E+03 mg/kg A075GB005 92/92 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 3.02E+01 2.11E+02 mg/kg A075GB011 129/129 0.10 - 10.0 No 7.80E+01 No No
Zinc 4.51E+01 5.88E+03 J mg/kg A075GB003 133/133 0.17 - 11.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 1.95E-05 8.71E-05 mg/kg A190-1 8/8 0.0 - 0.0 -- 4.50E-06 Yes Yes

Explosives
Picric Acid 2.70E-02 J 2.90E-02 J mg/kg A278-2 2/38 0.03 - 0.1 -- 1.20E+02 Yes No

Polychlorinated Biphenyls
Aroclor-1254 5.40E-02 5.40E-02 mg/kg 208UX4103 1/72 0.02 - 0.03 -- 2.20E-01 Yes No
Aroclor-1260 1.10E-02 J 9.20E-01 mg/kg 208UX4138 8/72 0.02 - 0.2 -- 2.20E-01 Yes Yes
Total PCBs 8.80E-04 2.43E-02 mg/kg A190-2 8/8 0.0 - 0.0 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 2.00E-03 J 8.00E-03 mg/kg 208UX4129 2/70 0.004 - 0.006 -- 2.00E+00 Yes No
4,4'-DDE 3.00E-03 J 1.00E-02 mg/kg 208UX4129 4/70 0.004 - 0.006 -- 1.40E+00 Yes No
4,4'-DDT 3.00E-03 J 1.60E-01 mg/kg 208UX4138 17/70 0.004 - 0.04 -- 1.70E+00 Yes No
alpha-Chlordane 2.00E-03 J 2.00E-02 J mg/kg 208UX4271 6/70 0.002 - 0.003 -- 1.60E+00 Yes No
beta-BHC 2.00E-03 J 7.00E-03 mg/kg 208UX4262 5/70 0.002 - 0.003 -- 2.70E-01 Yes No
Dieldrin 3.00E-03 J 1.00E-02 J mg/kg 208UX4138 2/70 0.004 - 0.006 -- 3.00E-02 Yes No
Endosulfan I 2.00E-03 J 2.00E-03 J mg/kg 208UX4145 1/70 0.002 - 0.003 -- 3.70E+02 Yes No
Endrin 2.00E-03 J 2.00E-03 J mg/kg 208UX4046 1/70 0.004 - 0.006 -- 1.80E+01 Yes No
Endrin aldehyde 4.00E-03 J 9.00E-03 J mg/kg 208UX4138 4/70 0.004 - 0.006 -- 1.80E+01 Yes No
Endrin ketone 3.00E-03 J 3.00E-03 J mg/kg 208UX4103, 208UX4146 2/70 0.004 - 0.006 -- 1.80E+01 Yes No
gamma-Chlordane 1.00E-03 J 2.20E-02 mg/kg 208UX4271 10/70 0.002 - 0.003 -- 1.60E+00 Yes No
Heptachlor 5.00E-04 1.00E-03 J mg/kg 208UX4271 4/70 0.0004 - 0.0006 -- 1.10E-01 Yes No
Heptachlor epoxide 7.00E-04 J 2.00E-03 mg/kg 208UX4103 5/70 0.0004 - 0.0006 -- 5.30E-02 Yes No
Hexachlorobenzene 5.50E-02 5.50E-02 mg/kg A248GB002 1/121 0.02 - 9 -- 3.00E-01 Yes No

TABLE I1-2.8:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 4

Chemical
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Concentration

(qualifier)

Maximum 
Concentration

(qualifier)
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Chemical as a 
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Units
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Concentration
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TABLE I1-2.8:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 4

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

2-Methylnaphthalene 2.30E-02 J 5.60E+00 J mg/kg UST190-B-7 4/121 0.01 - 8 -- 3.10E+02 Yes No
Acenaphthene 7.20E-02 J 9.20E+00 mg/kg UST190-B-7 4/121 0.02 - 8 -- 3.40E+03 Yes No
Acenaphthylene 2.10E-02 J 2.10E-02 J mg/kg A075GB001 1/113 0.02 - 8 -- 3.40E+03 Yes No
Anthracene 1.30E-02 J 7.60E+00 J mg/kg UST190-B-7 10/121 0.02 - 8 -- 1.70E+04 Yes No
Benzo(a)anthracene 1.70E-02 2.40E-01 J mg/kg 208UX4012 21/121 0.02 - 8 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 1.80E-02 J 1.80E-01 J mg/kg 208UX4012 14/120 0.02 - 8 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 2.80E-02 J 3.50E-01 J mg/kg A075GB001 16/120 0.02 - 8 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 1.80E-02 J 7.00E-02 J mg/kg 208UX4012 7/114 0.08 - 8 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 3.00E-02 J 2.00E-01 J mg/kg 208UX4142 6/120 0.02 - 8 -- 3.80E-01 Yes No
Chrysene 2.10E-02 J 3.50E-01 J mg/kg 208UX4142 35/121 0.01 - 8 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 3.20E-02 J 3.20E-02 J mg/kg A075GB001 1/120 0.03 - 8 -- 1.50E-02 Yes Yes
Fluoranthene 2.20E-02 J 1.40E+01 mg/kg UST190-B-7 30/121 0.01 - 8 -- 2.30E+03 Yes No
Fluorene 4.40E-02 J 7.70E+00 mg/kg UST190-B-7 4/121 0.02 - 8 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 1.80E-02 J 6.60E-02 J mg/kg 208UX4012 5/120 0.05 - 8 -- 1.50E-01 Yes No
Naphthalene 2.90E-02 J 6.30E+00 J mg/kg UST190-B-7 5/121 0.02 - 8 -- 3.60E+00 Yes Yes
Phenanthrene 1.30E-02 J 4.00E+01 mg/kg UST190-B-7 23/121 0.01 - 8 -- 1.70E+04 Yes No
Pyrene 1.70E-02 J 1.00E+01 mg/kg UST190-B-7 37/121 0.02 - 8 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
Carbazole 2.50E-02 4.90E-02 J mg/kg 208UX4142 4/101 0.01 - 9 -- 2.40E+01 Yes No
Dibenzofuran 4.60E-02 J 7.10E+00 J mg/kg UST190-B-7 4/121 0.01 - 9 -- 7.80E+01 Yes No
Hexachloroethane 5.60E-02 5.60E-02 mg/kg A248GB002 1/121 0.03 - 9 -- 3.50E+01 Yes No
n-Nitrosodiphenylamine 6.20E-02 J 6.20E-02 J mg/kg 208UX4135 1/121 0.02 - 9 -- 9.90E+01 Yes No
Phenol 5.10E-02 J 1.60E-01 J mg/kg A075GB002 4/121 0.02 - 9 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethene (total) 1.00E-03 J 3.40E-01 mg/kg 208UX4262 5/97 0.006 - 0.09 -- 7.00E+02 Yes No
2-Hexanone 1.30E-02 1.30E-02 mg/kg UST190-B-10 1/115 0.007 - 0.09 -- 2.10E+02 Yes No
Acetone 3.80E-02 J 1.70E-01 J mg/kg 208UX4133, 208UX4136, 

UST190-B-13, UST190-B-15
20/117 0.008 - 0.09 -- 6.10E+04 Yes No

Benzene 8.00E-04 J 1.10E-02 J mg/kg 208UX4013 27/126 0.0006 - 0.09 -- 1.10E+00 Yes No
Carbon disulfide 1.00E-03 J 7.20E-02 mg/kg 208UX4272 45/117 0.002 - 0.09 -- 8.20E+02 Yes No
Chloromethane 1.00E-03 J 3.00E-03 J mg/kg 208UX4152 8/117 0.001 - 0.09 -- 1.20E+02 Yes No
Ethylbenzene 2.00E-03 J 2.50E-02 J mg/kg 208UX4040 5/127 0.0006 - 0.09 -- 5.40E+00 Yes No
Methylene Chloride 1.10E-02 J 1.10E-02 J mg/kg 208UX4152 1/117 0.001 - 0.09 -- 1.10E+01 Yes No
Styrene 1.00E-03 1.00E-03 mg/kg A248GB001 1/115 0.0009 - 0.09 -- 6.30E+03 Yes No
Tetrachloroethene 1.00E-03 J 1.40E-01 J mg/kg 208UX4040 5/116 0.0004 - 0.09 -- 5.50E-01 Yes No
Toluene 5.30E-04 J 2.30E-01 mg/kg UST190-B-7 23/127 0.0006 - 0.09 -- 5.00E+03 Yes No
Trichloroethene 2.00E-03 J 1.40E-02 J mg/kg 208UX4040 3/116 0.0003 - 0.09 -- 2.80E+00 Yes No
Vinyl chloride 1.00E-03 J 8.00E-03 J mg/kg 208UX4262 2/116 0.0007 - 0.09 -- 6.00E-02 Yes No
Xylene (total) 2.80E-04 J 1.70E-01 J mg/kg 208UX4040 11/127 0.0006 - 0.09 -- 6.30E+02 Yes No

2 of 3



IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.8:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 4

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDE Dichlorodiphenyldichloroethylene

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDT Dichlorodiphenyltrichloroethane
chemicals with site concentrations that do not significantly exceed background concentrations. EPA U.S. Environmental Protection Agency

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration J Estimated value
significantly exceeded background concentrations and exceeded the residential regional screening mg/kg Milligram per kilogram
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, RAGS Risk Assessment Guidance for Superfund
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 1.47E+03 2.30E+04 mg/kg A017GB006 8/8 1.1 - 53.0 No 7.70E+04 No No
Antimony 2.00E-01 J 2.52E+01 mg/kg A017HA002 16/54 0.27 - 10.0 Yes 3.10E+01 Yes No
Arsenic 6.10E-01 2.30E+01 mg/kg A266-1 17/19 0.25 - 0.68 No 6.20E-02 No No
Barium 3.16E+01 J 3.50E+02 mg/kg A267GB004 19/19 0.16 - 0.64 -- 1.50E+04 Yes (5) No (5)
Beryllium 2.20E-01 1.20E+00 mg/kg A267GB001 18/19 0.030 - 0.13 No 1.60E+02 No No
Cadmium 7.50E-01 1.20E+01 mg/kg A266-1 16/54 0.046 - 10.0 Yes 1.70E+00 Yes Yes
Chromium 1.70E+00 J 1.53E+02 mg/kg 208UX4022 54/54 0.084 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 3.40E+00 J 2.70E+01 J mg/kg A266-2 18/54 0.087 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 3.80E+00 J 1.70E+02 J mg/kg A266-1 52/54 0.17 - 10.0 Yes 3.10E+03 Yes No
Iron 9.46E+03 8.22E+04 mg/kg A017GB007 43/43 0.86 - 53.0 No 5.50E+04 No No
Lead 3.80E+00 J 1.29E+03 mg/kg A017SS011 65/69 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 1.60E+02 3.53E+03 mg/kg 208UX4030 43/43 0.11 - 10.0 Yes 1.80E+03 Yes Yes
Mercury 2.40E-02 2.10E+00 mg/kg A266-2 12/19 0.022 - 0.10 No 2.30E+01 No No
Molybdenum 1.10E-01 J 1.20E+00 mg/kg A266-1 7/19 0.11 - 1.3 -- 3.90E+02 Yes (5) No (5)
Nickel 1.50E+00 J 7.49E+01 mg/kg 208UX4030 51/54 0.080 - 10.0 No 1.50E+03 No No
Selenium 1.10E-01 J 1.20E+00 J mg/kg A267GB004 4/19 0.27 - 1.4 -- 3.90E+02 Yes (5) No (5)
Silver 7.50E-02 J 4.03E+00 J mg/kg 208UX4030 5/54 0.15 - 10.0 -- 3.90E+02 Yes (5) No (5)
Tin 8.00E+00 J 2.50E+01 mg/kg 208UX4023 36/36 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 9.80E+02 7.24E+03 mg/kg A017GB007 36/36 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 2.80E+00 J 3.17E+02 mg/kg A017GB007 53/54 0.098 - 10.0 Yes 7.80E+01 Yes Yes
Zinc 4.40E+01 J 4.80E+03 J mg/kg A266-1 54/54 0.19 - 23.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 5.42E-09 4.56E-07 mg/kg A288-1 12/12 0.0 - 0.0 -- 4.50E-06 Yes No

Polychlorinated Biphenyls
Aroclor-1260 2.60E-02 4.80E-02 mg/kg 208UX4230 2/29 0.02 - 0.03 -- 2.20E-01 Yes No
Total PCBs 1.18E-03 9.63E-02 mg/kg A288-1 12/12 0.0 - 0.0 -- 2.20E-01 Yes No

TABLE I1-2.9:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.9:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Pesticides

4,4'-DDD 3.00E-03 J 3.00E-03 J mg/kg 208UX4030 1/29 0.004 - 0.007 -- 2.00E+00 Yes No
4,4'-DDE 3.00E-03 J 4.10E-02 mg/kg 208UX4223 6/29 0.004 - 0.007 -- 1.40E+00 Yes No
4,4'-DDT 5.00E-03 J 3.40E-02 mg/kg 208UX4223 7/29 0.004 - 0.007 -- 1.70E+00 Yes No
Dieldrin 2.00E-03 J 2.00E-03 J mg/kg 208UX4215 1/29 0.004 - 0.007 -- 3.00E-02 Yes No
Endrin ketone 2.00E-03 J 5.30E-03 J mg/kg A267GB003 3/29 0.004 - 0.007 -- 1.80E+01 Yes No

Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene 6.30E-02 J 6.30E-02 J mg/kg 208UX4030 1/55 0.01 - 2 -- 3.10E+02 Yes No
Acenaphthene 2.40E-02 J 4.20E-02 J mg/kg 208UX4030 2/55 0.02 - 2 -- 3.40E+03 Yes No
Anthracene 2.30E-02 J 3.80E-02 J mg/kg 208UX4030 2/55 0.02 - 2 -- 1.70E+04 Yes No
Benzo(a)anthracene 2.90E-02 J 1.70E-01 J mg/kg A073-1 6/55 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 2.50E-02 J 2.00E-01 J mg/kg A073-1 6/53 0.02 - 2 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 6.10E-02 J 2.50E-01 J mg/kg 208UX4025 5/53 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 3.30E-02 J 5.40E-02 mg/kg A017SS008 3/52 0.03 - 2 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 6.20E-02 J 2.80E-01 J mg/kg A073-1 4/53 0.02 - 2 -- 3.80E-01 Yes No
Chrysene 3.40E-02 J 3.50E-01 J mg/kg A073-1 7/55 0.02 - 2 -- 3.80E+00 Yes No
Fluoranthene 7.00E-03 J 2.20E-01 J mg/kg 208UX4030 10/55 0.01 - 2 -- 2.30E+03 Yes No
Fluorene 1.50E-02 J 3.10E-02 J mg/kg 208UX4030 2/55 0.02 - 2 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 1.70E-02 J 5.30E-02 mg/kg A017SS008 4/53 0.05 - 2 -- 1.50E-01 Yes No
Naphthalene 8.00E-03 J 5.90E-02 J mg/kg 208UX4030 2/55 0.02 - 2 -- 3.60E+00 Yes No
Phenanthrene 1.80E-02 2.10E-01 J mg/kg 208UX4030 7/55 0.01 - 2 -- 1.70E+04 Yes No
Pyrene 2.10E-02 J 1.80E-01 J mg/kg A073-1 10/55 0.02 - 2 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
2,4-Dinitrotoluene 9.40E-01 9.40E-01 mg/kg 208UX4025 1/43 0.02 - 0.5 -- 1.60E+00 Yes No
2,6-Dinitrotoluene 4.00E-02 J 4.00E-02 J mg/kg 208UX4025 1/47 0.02 - 0.5 -- 6.10E+01 Yes No
Carbazole 1.20E-02 J 1.20E-02 J mg/kg A071GB001 1/55 0.01 - 8 -- 2.40E+01 Yes No
Dibenzofuran 9.00E-03 J 2.10E-02 J mg/kg 208UX4030 2/55 0.02 - 8 -- 7.80E+01 Yes No
n-Nitrosodiphenylamine 8.60E-02 J 8.60E-02 J mg/kg 208UX4025 1/55 0.02 - 8 -- 9.90E+01 Yes No
Phenol 2.00E-03 J 1.00E-01 J mg/kg A267GB004 3/55 0.02 - 8 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethane 4.00E-03 J 4.00E-03 J mg/kg 208UX4025 1/49 0.005 - 7 -- 4.30E-01 Yes No
2-Butanone 1.60E-02 J 9.90E-01 J mg/kg 208UX4227 3/49 0.01 - 7 -- 2.80E+04 Yes No
Acetone 6.40E-02 J 1.20E-01 J mg/kg 208UX4224, 208UX4227 5/49 0.01 - 7 -- 6.10E+04 Yes No
Benzene 7.00E-03 J 1.40E-01 mg/kg 208UX4025 5/50 0.001 - 7 -- 1.10E+00 Yes No
Carbon disulfide 2.20E-04 J 1.30E-02 J mg/kg 208UX4025 5/49 0.005 - 7 -- 8.20E+02 Yes No
Chloromethane 2.10E-04 J 2.10E-04 J mg/kg A266-2 1/49 0.01 - 7 -- 1.20E+02 Yes No
Ethylbenzene 1.20E-02 J 1.20E-02 J mg/kg 208UX4025 1/50 0.0007 - 7 -- 5.40E+00 Yes No
Toluene 3.10E-04 J 7.40E-02 mg/kg 208UX4025 11/50 0.001 - 7 -- 5.00E+03 Yes No
Xylene (total) 1.00E-03 J 1.50E-02 J mg/kg 208UX4025 3/50 0.0009 - 7 -- 6.30E+02 Yes No
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.9:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). DDD Dichlorodiphenyldichloroethane
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, DDE Dichlorodiphenyldichloroethylene

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic DDT Dichlorodiphenyltrichloroethane
chemicals with site concentrations that do not significantly exceed background concentrations. EPA U.S. Environmental Protection Agency

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration J Estimated value
significantly exceeded background concentrations and exceeded the residential regional screening mg/kg Milligram per kilogram
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium, RAGS Risk Assessment Guidance for Superfund
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)
Metals

Aluminum 1.47E+03 3.19E+04 mg/kg A017GB002 24/24 1.1 - 55.0 No 7.70E+04 No No
Antimony 2.00E-01 J 2.52E+01 mg/kg A017HA002 36/112 0.26 - 10.0 Yes 3.10E+01 Yes No
Arsenic 6.10E-01 6.78E+01 mg/kg A071GB002 57/59 0.20 - 0.77 No 6.20E-02 No No
Barium 3.16E+01 J 3.37E+03 mg/kg A071GB002 46/46 0.16 - 0.76 -- 1.50E+04 Yes (5) No (5)
Beryllium 2.10E-01 3.00E+00 mg/kg A017HA004 50/55 0.029 - 0.15 Yes 1.60E+02 Yes No
Cadmium 5.40E-01 3.30E+01 mg/kg A062-1 33/112 0.046 - 10.0 Yes 1.70E+00 Yes Yes
Chromium 1.70E+00 J 1.20E+03 J mg/kg A062-1 112/112 0.083 - 10.0 Yes 1.00E+05 Yes No (6)
Cobalt 2.50E+00 J 4.56E+01 mg/kg A071GB002 45/112 0.085 - 10.0 -- 2.30E+01 Yes (5) Yes (5)
Copper 3.80E+00 J 2.90E+03 J mg/kg A062-1 109/112 0.17 - 10.0 Yes 3.10E+03 Yes No
Iron 9.46E+03 8.22E+04 mg/kg A017GB007 90/90 0.86 - 55.0 Yes 5.50E+04 Yes Yes
Lead 3.80E+00 J 1.29E+03 mg/kg A017SS011 116/128 0.020 - 10.0 Yes 1.50E+02 Yes Yes
Manganese 8.03E+01 2.11E+04 mg/kg A071GB002 90/90 0.11 - 10.0 Yes 1.80E+03 Yes Yes
Mercury 6.90E-03 J 2.10E+00 mg/kg A266-2 24/46 0.021 - 0.10 No 2.30E+01 No No
Molybdenum 7.90E-02 J 1.50E+00 mg/kg A062-2 18/46 0.10 - 1.5 -- 3.90E+02 Yes (5) No (5)
Nickel 1.50E+00 J 1.30E+02 J mg/kg A062-1, A071GB002 108/112 0.079 - 10.0 No 1.50E+03 No No
Selenium 1.10E-01 J 1.01E+01 mg/kg A071GB002 8/46 0.26 - 1.5 -- 3.90E+02 Yes (5) No (5)
Silver 6.70E-02 J 4.03E+00 J mg/kg 208UX4030 10/112 0.15 - 10.0 -- 3.90E+02 Yes (5) No (5)
Tin 3.89E+00 J 3.10E+01 mg/kg 208UX4028 69/69 10.0 - 10.0 -- 4.70E+04 Yes (5) No (5)
Titanium 8.60E+02 7.24E+03 mg/kg A017GB007 69/69 10.0 - 10.0 -- 1.00E+05 Yes (5) No (5,6)
Vanadium 2.80E+00 J 3.17E+02 mg/kg A017GB007 110/112 0.098 - 10.0 No 7.80E+01 No No
Zinc 3.60E+01 J 4.80E+03 J mg/kg A266-1 112/112 0.19 - 23.0 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 5.42E-09 4.56E-07 mg/kg A288-1 24/24 0.0 - 0.0 -- 4.50E-06 Yes No

Explosives
2-Nitrotoluene 1.50E-01 1.50E-01 mg/kg A017GB010 1/26 0.1 - 0.6 -- 2.90E+00 Yes No

Polychlorinated Biphenyls
Aroclor-1254 2.90E-02 2.90E-02 mg/kg 208UX4219 1/47 0.02 - 0.07 -- 2.20E-01 Yes No
Aroclor-1260 2.60E-02 4.80E-02 mg/kg 208UX4230 2/47 0.02 - 0.07 -- 2.20E-01 Yes No
Total PCBs 1.23E-03 9.64E-02 mg/kg A288-1 24/24 0.0 - 0.0 -- 2.20E-01 Yes No

Pesticides
4,4'-DDD 3.00E-03 J 3.50E-03 J mg/kg A267GB002 2/47 0.003 - 0.01 -- 2.00E+00 Yes No
4,4'-DDE 3.00E-03 J 4.10E-02 mg/kg 208UX4223 6/47 0.003 - 0.01 -- 1.40E+00 Yes No
4,4'-DDT 4.60E-03 3.40E-02 mg/kg 208UX4223 9/47 0.003 - 0.01 -- 1.70E+00 Yes No
Aldrin 3.20E-03 J 3.20E-03 J mg/kg A267GB002 1/47 0.002 - 0.007 -- 2.90E-02 Yes No
Dieldrin 2.00E-03 J 4.80E-03 mg/kg A267GB001 2/47 0.003 - 0.01 -- 3.00E-02 Yes No
Endrin ketone 2.00E-03 J 2.70E-02 mg/kg A267GB001 6/47 0.003 - 0.01 -- 1.80E+01 Yes No
Heptachlor epoxide 1.50E-03 1.50E-03 mg/kg A267GB001 1/47 0.0003 - 0.001 -- 5.30E-02 Yes No
Methoxychlor 3.30E-02 J 4.50E-02 J mg/kg A267GB001 2/47 0.02 - 0.07 -- 3.10E+02 Yes No

TABLE I1-2.10:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.10:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
Polycyclic Aromatic Hydrocarbons

2-Methylnaphthalene 6.30E-02 J 8.00E-02 J mg/kg A267GB002 2/105 0.01 - 2 -- 3.10E+02 Yes No
Acenaphthene 2.40E-02 J 1.90E-01 J mg/kg 208UX4026 5/105 0.02 - 2 -- 3.40E+03 Yes No
Anthracene 2.30E-02 J 2.10E-01 J mg/kg A267GB001 6/105 0.02 - 2 -- 1.70E+04 Yes No
Benzo(a)anthracene 2.90E-02 J 3.40E-01 J mg/kg A267GB001 9/105 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(a)pyrene 1.80E-02 J 2.90E-01 J mg/kg A267GB001 11/101 0.02 - 2 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 1.20E-02 J 2.50E-01 J mg/kg 208UX4025 8/101 0.02 - 2 -- 1.50E-01 Yes Yes
Benzo(g,h,i)perylene 2.00E-02 J 5.40E-02 mg/kg A017SS008 5/97 0.03 - 2 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 5.20E-02 J 2.80E-01 J mg/kg A073-1 7/100 0.02 - 2 -- 3.80E-01 Yes No
Chrysene 3.40E-02 J 3.80E-01 J mg/kg A267GB001 13/105 0.02 - 2 -- 3.80E+00 Yes No
Fluoranthene 7.00E-03 J 6.90E-01 mg/kg A267GB001 19/105 0.01 - 2 -- 2.30E+03 Yes No
Fluorene 1.50E-02 J 1.60E-01 J mg/kg 208UX4026 4/105 0.02 - 2 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 1.70E-02 J 7.30E-02 J mg/kg A267GB001 7/101 0.05 - 2 -- 1.50E-01 Yes No
Naphthalene 8.00E-03 J 5.90E-02 J mg/kg 208UX4030 4/105 0.02 - 2 -- 3.60E+00 Yes No
Phenanthrene 9.00E-03 J 1.10E+00 mg/kg 208UX4026 11/105 0.01 - 2 -- 1.70E+04 Yes No
Pyrene 2.10E-02 J 1.10E+00 mg/kg A267GB001 18/105 0.02 - 2 -- 1.70E+03 Yes No

Semivolatile Organic Compounds
2,4-Dinitrotoluene 9.40E-01 9.40E-01 mg/kg 208UX4025 1/81 0.02 - 0.5 -- 1.60E+00 Yes No
2,6-Dinitrotoluene 4.00E-02 J 4.00E-02 J mg/kg 208UX4025 1/92 0.02 - 0.5 -- 6.10E+01 Yes No
Bis(2-ethylhexyl)phthalate 1.40E-02 J 1.40E-02 J mg/kg A288-1 1/105 0.02 - 8 -- 3.50E+01 Yes No
Carbazole 1.20E-02 J 8.70E-02 J mg/kg A267GB001 3/105 0.01 - 8 -- 2.40E+01 Yes No
Dibenzofuran 9.00E-03 J 8.40E-02 J mg/kg 208UX4026 4/105 0.02 - 8 -- 7.80E+01 Yes No
n-Nitrosodiphenylamine 8.60E-02 J 8.60E-02 J mg/kg 208UX4025 1/105 0.02 - 8 -- 9.90E+01 Yes No
Phenol 2.00E-03 J 1.00E-01 J mg/kg A267GB004 5/105 0.02 - 8 -- 1.80E+04 Yes No

Volatile Organic Compounds
1,2-Dichloroethane 4.00E-03 J 4.00E-03 J mg/kg 208UX4025 1/105 0.0009 - 7 -- 4.30E-01 Yes No
1,2-Dichloroethene (total) 2.00E-03 J 2.00E-03 J mg/kg A267W03 2/77 0.01 - 7 -- 7.00E+02 Yes No
2-Butanone 2.00E-03 J 9.90E-01 J mg/kg 208UX4227 5/103 0.01 - 7 -- 2.80E+04 Yes No
Acetone 6.40E-02 J 1.20E-01 J mg/kg 208UX4224, 208UX4227 5/104 0.01 - 7 -- 6.10E+04 Yes No
Benzene 7.00E-03 J 1.40E-01 mg/kg 208UX4025 5/118 0.0005 - 7 -- 1.10E+00 Yes No
Bromomethane 5.70E-04 J 1.00E-03 J mg/kg A267GB003 2/105 0.001 - 7 -- 7.30E+00 Yes No
Carbon disulfide 2.20E-04 J 1.30E-02 J mg/kg 208UX4025 8/104 0.002 - 7 -- 8.20E+02 Yes No
Chlorobenzene 6.00E-03 J 6.00E-03 J mg/kg 208UX4029 1/105 0.0009 - 7 -- 2.90E+02 Yes No
Chloroform 7.20E-02 J 7.20E-02 J mg/kg A015-2 1/105 0.0007 - 7 -- 2.90E-01 Yes No
Chloromethane 2.10E-04 J 2.10E-04 J mg/kg A266-2 1/105 0.001 - 7 -- 1.20E+02 Yes No
Ethylbenzene 1.20E-02 J 1.10E+00 mg/kg A015-2 2/118 0.0005 - 7 -- 5.40E+00 Yes No
Toluene 3.10E-04 J 5.10E+00 mg/kg A015-2 15/118 0.0005 - 7 -- 5.00E+03 Yes No
Xylene (total) 2.30E-04 J 5.90E+00 mg/kg A015-2 7/118 0.0005 - 7 -- 6.30E+02 Yes No

2 of 3



IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.10:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 5

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). EPA U.S. Environmental Protection Agency
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, J Estimated value

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic mg/kg Milligram per kilogram
chemicals with site concentrations that do not significantly exceed background concentrations. RAGS Risk Assessment Guidance for Superfund

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration 
significantly exceeded background concentrations and exceeded the residential regional screening 
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 2.39E+04 J 2.94E+04 mg/kg IR04SD003 4/4 6.2 - 194 No 7.70E+04 No No
Antimony 3.36E-01 J 6.20E-01 J mg/kg SM036 2/6 0.020 - 1.3 No 3.10E+01 No No
Arsenic 8.50E+00 3.13E+01 mg/kg IR04SD003 5/6 0.20 - 1.1 No 6.20E-02 No No
Barium 3.70E+01 J 1.30E+02 J mg/kg A053-2 6/6 0.20 - 3.5 -- 1.50E+04 Yes (5) No (5)
Beryllium 2.20E-01 7.80E-01 mg/kg IR04SD004 6/6 0.040 - 0.97 No 1.60E+02 No No
Cadmium 7.08E-01 1.90E+00 mg/kg A198-2 5/6 0.0060 - 1.2 No 1.70E+00 No No
Chromium 1.00E+01 J 1.07E+02 J mg/kg IR04SD003 6/6 0.35 - 2.9 No 1.00E+05 No No (6)
Cobalt 8.90E+00 J 2.80E+01 J mg/kg A198-2 6/6 0.20 - 3.5 -- 2.30E+01 Yes (5) Yes (5)
Copper 4.40E+01 J 3.67E+02 mg/kg IR04SD003 6/6 0.070 - 5.2 Yes 3.10E+03 Yes No
Iron 3.52E+04 J 5.14E+04 mg/kg SM036 4/4 0.40 - 194 No 5.50E+04 No No
Lead 2.20E+01 J 9.50E+01 mg/kg IR04SD003 5/6 0.020 - 0.97 Yes 1.50E+02 Yes No
Manganese 3.30E+02 6.14E+02 mg/kg IR04SD003 4/4 0.030 - 1.2 No 1.80E+03 No No
Mercury 2.80E-01 9.40E-01 J mg/kg IR04SD003 6/6 0.010 - 0.30 No 2.30E+01 No No
Molybdenum 5.70E-01 J 3.50E+00 J mg/kg IR04SD003 3/6 0.020 - 3.5 -- 3.90E+02 Yes (5) No (5)
Nickel 2.10E+01 J 9.63E+01 J mg/kg IR04SD003 6/6 0.030 - 4.0 No 1.50E+03 No No
Selenium 1.90E-01 J 5.00E-01 J mg/kg SM036 3/6 0.10 - 1.3 -- 3.90E+02 Yes (5) No (5)
Silver 2.78E-01 J 4.80E-01 mg/kg SM036 2/6 0.020 - 1.7 -- 3.90E+02 Yes (5) No (5)
Thallium 2.14E-01 2.14E-01 mg/kg SM036 1/6 0.0040 - 0.97 No -- No No
Vanadium 6.40E+01 J 1.60E+02 J mg/kg A198-2 6/6 0.39 - 4.6 No 7.80E+01 No No
Zinc 5.70E+01 J 3.26E+02 mg/kg IR04SD003 6/6 0.22 - 1.9 Yes 2.30E+04 Yes No

Dioxins
Dioxin TEQ 3.33E-09 4.35E-08 mg/kg SM036 4/4 0.0 - 0.0 -- 4.50E-06 Yes No

Organotins
Dibutyltin 3.31E-02 3.31E-02 mg/kg IR04SD004 1/2 0.0005 - 0.0008 -- 1.80E+01 Yes No
Monobutyltin 2.36E-02 J 2.36E-02 J mg/kg IR04SD004 1/1 0.0006 - 0.0006 -- 1.80E+01 Yes No
Tributyltin 1.78E-03 1.78E-03 mg/kg IR04SD004 1/3 0.0006 - 0.01 -- 1.80E+01 Yes No

Polychlorinated Biphenyls
Total PCBs 7.20E-04 1.55E-02 mg/kg SM036 4/4 0.0 - 0.0 -- 2.20E-01 Yes No

Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene 9.00E-02 9.00E-02 mg/kg SM036-02 1/5 0.08 - 1 -- 1.50E-01 Yes No
Benzo(a)pyrene 1.40E-01 1.40E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 1.50E-01 1.50E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 1.50E-01 Yes No
Benzo(e)pyrene 1.10E-01 1.10E-01 mg/kg SM036-02 1/1 0.08 - 0.08 -- 1.70E+03 Yes No
Benzo(g,h,i)perylene 1.60E-01 1.60E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 4.20E-02 J 4.20E-02 J mg/kg SM036-02 1/5 0.08 - 1 -- 3.80E-01 Yes No
Chrysene 4.40E-02 J 4.40E-02 J mg/kg SM036-02 1/5 0.08 - 1 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 4.00E-02 J 4.00E-02 J mg/kg SM036-02 1/5 0.08 - 1 -- 1.50E-02 Yes Yes
Fluoranthene 1.10E-01 1.10E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 1.10E-01 1.10E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 1.50E-01 Yes No
Perylene 7.10E-02 J 7.10E-02 J mg/kg SM036-02 1/1 0.08 - 0.08 -- 1.70E+03 Yes No
Pyrene 2.90E-01 2.90E-01 mg/kg SM036-02 1/5 0.08 - 1 -- 1.70E+03 Yes No

Volatile Organic Compounds
Carbon disulfide 1.20E-02 J 1.20E-02 J mg/kg IR04SD004 1/4 0.005 - 0.03 -- 8.20E+02 Yes No

TABLE I1-2.11:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 6

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.11:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 6

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). EPA U.S. Environmental Protection Agency
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, J Estimated value

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic mg/kg Milligram per kilogram
chemicals with site concentrations that do not significantly exceed background concentrations. RAGS Risk Assessment Guidance for Superfund

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration 
significantly exceeded background concentrations and exceeded the residential regional screening 
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

Metals
Aluminum 1.33E+04 J 1.41E+04 J mg/kg SS206-01A 2/2 124 - 138 No 7.70E+04 No No
Antimony 1.82E-01 J 2.37E-01 J mg/kg SS206-01A 2/5 0.27 - 0.69 No 3.10E+01 No No
Arsenic 1.50E+00 J 1.79E+01 mg/kg SS206-01A 5/5 0.27 - 0.69 No 6.20E-02 No No
Barium 3.70E+01 J 2.20E+02 J mg/kg A226-1 5/5 0.53 - 0.69 -- 1.50E+04 Yes (5) No (5)
Beryllium 3.10E-01 5.60E-01 mg/kg A226-1 5/5 0.11 - 0.69 No 1.60E+02 No No
Cadmium 3.07E-01 J 1.50E+00 mg/kg A228-2 5/5 0.27 - 0.69 No 1.70E+00 No No
Chromium 1.10E+01 J 5.12E+01 mg/kg SS206-01A 5/5 0.53 - 0.69 No 1.00E+05 No No (6)
Cobalt 5.00E+00 J 2.93E+01 mg/kg SS206-01A 5/5 0.62 - 1.2 -- 2.30E+01 Yes (5) Yes (5)
Copper 2.20E+01 J 6.08E+01 mg/kg SS206-01A 5/5 0.53 - 0.69 No 3.10E+03 No No
Iron 3.08E+04 3.46E+04 mg/kg SS206-01A 2/2 124 - 138 No 5.50E+04 No No
Lead 4.50E+00 2.80E+01 mg/kg A226-2 5/5 0.16 - 0.69 No 1.50E+02 No No
Manganese 3.97E+02 2.45E+03 mg/kg SS206-01A 2/2 0.62 - 0.69 No 1.80E+03 No No
Mercury 2.80E-02 5.10E-01 mg/kg A228-2 4/5 0.022 - 0.14 No 2.30E+01 No No
Molybdenum 4.40E-01 J 5.19E-01 J mg/kg SS206-01A 2/5 0.62 - 1.2 -- 3.90E+02 Yes (5) No (5)
Nickel 1.70E+01 J 8.12E+01 mg/kg SS206-01A 5/5 0.62 - 1.2 No 1.50E+03 No No
Selenium 1.86E-01 J 6.50E-01 mg/kg A228-2 3/5 0.27 - 0.69 -- 3.90E+02 Yes (5) No (5)
Silver 8.50E-02 J 3.10E-01 mg/kg A228-2 3/5 0.27 - 0.69 -- 3.90E+02 Yes (5) No (5)
Vanadium 3.20E+01 J 1.20E+02 J mg/kg A228-2 5/5 0.53 - 0.69 No 7.80E+01 No No
Zinc 5.70E+01 J 1.28E+02 J mg/kg SS206-01A 5/5 1.1 - 1.4 No 2.30E+04 No No

Polychlorinated Biphenyls
Total PCBs 3.90E-04 6.25E-03 mg/kg A226-2 4/4 0.0 - 0.0 -- 2.20E-01 Yes No

Polycyclic Aromatic Hydrocarbons
Acenaphthylene 6.20E-02 6.20E-02 mg/kg SS206-01A 1/2 0.05 - 0.06 -- 3.40E+03 Yes No
Anthracene 4.70E-02 J 4.70E-02 J mg/kg SS206-01A 1/5 0.05 - 4 -- 1.70E+04 Yes No
Benzo(a)anthracene 1.20E-01 1.30E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.50E-01 Yes No
Benzo(a)pyrene 1.30E-01 2.20E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 1.40E-01 3.10E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.50E-01 Yes Yes
Benzo(e)pyrene 8.70E-02 1.70E-01 mg/kg SS206-01A 2/2 0.05 - 0.06 -- 1.70E+03 Yes No
Benzo(g,h,i)perylene 8.60E-02 1.70E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 4.70E-02 J 9.80E-02 mg/kg SS206-01A 2/5 0.05 - 4 -- 3.80E-01 Yes No
Chrysene 1.30E-01 2.80E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 3.00E-02 J 4.00E-02 J mg/kg SS206-01A 2/5 0.05 - 4 -- 1.50E-02 Yes Yes
Fluoranthene 1.70E-01 7.30E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 6.90E-02 1.40E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.50E-01 Yes No
Perylene 5.90E-02 5.90E-02 mg/kg SS206-01A 1/2 0.05 - 0.06 -- 1.70E+03 Yes No
Phenanthrene 7.60E-02 4.10E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.70E+04 Yes No
Pyrene 2.50E-01 7.60E-01 mg/kg SS206-01A 2/5 0.05 - 4 -- 1.70E+03 Yes No

Volatile Organic Compounds
Ethylbenzene 9.20E-04 J 9.20E-04 J mg/kg A228-2 1/3 0.005 - 0.006 -- 5.40E+00 Yes No
Toluene 7.40E-04 J 1.20E-02 mg/kg A228-2 2/3 0.005 - 0.006 -- 5.00E+03 Yes No
Xylene (Total) 4.40E-03 J 4.40E-03 J mg/kg A228-2 1/3 0.005 - 0.006 -- 6.30E+02 Yes No

TABLE I1-2.12:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 7

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 
than Background? (1)

EPA Regional 
Screening Level (2)

TABLE I1-2.12:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SURFACE SOIL (0 TO 2 FEET BGS) AT 
SUBAREA 7

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). EPA U.S. Environmental Protection Agency
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, J Estimated value

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic mg/kg Milligram per kilogram
chemicals with site concentrations that do not significantly exceed background concentrations. RAGS Risk Assessment Guidance for Superfund

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration 
significantly exceeded background concentrations and exceeded the residential regional screening 
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)
Metals

Aluminum 1.33E+04 J 1.41E+04 J mg/kg SS206-01A 2/2 124 - 138 No 7.70E+04 No No
Antimony 1.82E-01 J 3.00E+00 mg/kg A226-2 5/8 0.27 - 0.69 No 3.10E+01 No No
Arsenic 1.50E+00 J 1.79E+01 mg/kg SS206-01A 8/8 0.27 - 0.69 No 6.20E-02 No No
Barium 3.70E+01 J 2.20E+02 J mg/kg A226-1 8/8 0.53 - 0.69 -- 1.50E+04 Yes (5) No (5)
Beryllium 2.60E-01 5.60E-01 mg/kg A226-1 8/8 0.11 - 0.69 No 1.60E+02 No No
Cadmium 3.07E-01 J 1.50E+00 mg/kg A228-2 8/8 0.27 - 0.69 No 1.70E+00 No No
Chromium 1.10E+01 J 5.12E+01 mg/kg SS206-01A 8/8 0.53 - 0.69 No 1.00E+05 No No (6)
Cobalt 4.40E+00 J 2.93E+01 mg/kg SS206-01A 8/8 0.62 - 1.2 -- 2.30E+01 Yes (5) Yes (5)
Copper 8.40E+00 J 6.08E+01 mg/kg SS206-01A 8/8 0.53 - 0.69 No 3.10E+03 No No
Iron 3.08E+04 3.46E+04 mg/kg SS206-01A 2/2 124 - 138 No 5.50E+04 No No
Lead 3.80E+00 2.90E+01 mg/kg A226-1 8/8 0.16 - 0.69 No 1.50E+02 No No
Manganese 3.97E+02 2.45E+03 mg/kg SS206-01A 2/2 0.62 - 0.69 No 1.80E+03 No No
Mercury 1.10E-02 J 5.10E-01 mg/kg A228-2 7/8 0.022 - 0.14 No 2.30E+01 No No
Molybdenum 4.40E-01 J 1.10E+00 J mg/kg A226-2 3/8 0.62 - 1.2 -- 3.90E+02 Yes (5) No (5)
Nickel 9.30E+00 J 8.12E+01 mg/kg SS206-01A 8/8 0.62 - 1.2 No 1.50E+03 No No
Selenium 1.86E-01 J 1.60E+00 mg/kg A226-2 4/8 0.27 - 0.69 -- 3.90E+02 Yes (5) No (5)
Silver 8.50E-02 J 3.40E-01 mg/kg A226-2 5/8 0.27 - 0.69 -- 3.90E+02 Yes (5) No (5)
Vanadium 2.50E+01 J 1.20E+02 J mg/kg A228-2 8/8 0.53 - 0.69 No 7.80E+01 No No
Zinc 3.20E+01 J 1.28E+02 J mg/kg SS206-01A 8/8 1.1 - 1.4 No 2.30E+04 No No

Polychlorinated Biphenyls
Total PCBs 3.90E-04 6.25E-03 mg/kg A226-2 6/6 0.0 - 0.0 -- 2.20E-01 Yes No

Polycyclic Aromatic Hydrocarbons
Acenaphthylene 6.20E-02 6.20E-02 mg/kg SS206-01A 1/2 0.05 - 0.06 -- 3.40E+03 Yes No
Anthracene 4.70E-02 J 4.70E-02 J mg/kg SS206-01A 1/8 0.05 - 4 -- 1.70E+04 Yes No
Benzo(a)anthracene 1.20E-01 1.30E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.50E-01 Yes No
Benzo(a)pyrene 1.30E-01 2.20E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.50E-02 Yes Yes
Benzo(b)fluoranthene 1.40E-01 3.10E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.50E-01 Yes Yes
Benzo(e)pyrene 8.70E-02 1.70E-01 mg/kg SS206-01A 2/2 0.05 - 0.06 -- 1.70E+03 Yes No
Benzo(g,h,i)perylene 8.60E-02 1.70E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.70E+03 Yes No
Benzo(k)fluoranthene 4.70E-02 J 9.80E-02 mg/kg SS206-01A 2/8 0.05 - 4 -- 3.80E-01 Yes No
Chrysene 1.30E-01 2.80E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 3.80E+00 Yes No
Dibenz(a,h)anthracene 3.00E-02 J 4.00E-02 J mg/kg SS206-01A 2/8 0.05 - 4 -- 1.50E-02 Yes Yes
Fluoranthene 1.70E-01 7.30E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 2.30E+03 Yes No
Indeno(1,2,3-cd)pyrene 6.90E-02 1.40E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.50E-01 Yes No
Perylene 5.90E-02 5.90E-02 mg/kg SS206-01A 1/2 0.05 - 0.06 -- 1.70E+03 Yes No
Phenanthrene 7.60E-02 4.10E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.70E+04 Yes No
Pyrene 2.50E-01 7.60E-01 mg/kg SS206-01A 2/8 0.05 - 4 -- 1.70E+03 Yes No

Volatile Organic Compounds
Ethylbenzene 9.20E-04 J 9.20E-04 J mg/kg A228-2 1/7 0.0006 - 0.006 -- 5.40E+00 Yes No
Toluene 5.00E-04 J 1.20E-02 mg/kg A228-2 4/7 0.0006 - 0.006 -- 5.00E+03 Yes No
Xylene (Total) 4.40E-03 J 4.40E-03 J mg/kg A228-2 1/7 0.001 - 0.006 -- 6.30E+02 Yes No

TABLE I1-2.13:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 7

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits

Site Concentrations 
Significantly Greater 

than Background? (1)

EPA Regional 
Screening Level 

(2)

TABLE I1-2.13:  EPA RAGS PART D TABLE 2, DATA SUMMARY AND COMPARISON TO SCREENING AND BACKGROUND LEVELS IN SUBSURFACE SOIL (0 TO 10 FEET BGS) AT 
SUBAREA 7

Chemical

Minimum 
Concentration

(qualifier)

Maximum 
Concentration

(qualifier)

Include 
Chemical as a 

TOTAL 
COPC? (3)

Include 
Chemical as an 
INCREMENTAL 

COPC? (4)

Notes: Definitions:

-- Not applicable
(1) See Appendix H for the background evaluation. bgs Below ground surface
(2) Screening values shown are residential regional screening levels for soil (EPA 2010a), unless a more COPC Chemical of potential concern

conservative DTSC value is available (DTSC 2009). EPA U.S. Environmental Protection Agency
(3) All detected organic and inorganic chemicals were retained as COPCs for the total risk evaluation, J Estimated value

except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium) and inorganic mg/kg Milligram per kilogram
chemicals with site concentrations that do not significantly exceed background concentrations. RAGS Risk Assessment Guidance for Superfund

(4) Chemicals were retained as COPCs for the incremental risk evaluation if the site concentration 
significantly exceeded background concentrations and exceeded the residential regional screening 
level for soil (EPA 2010a), except for the essential inorganic chemicals (calcium, magnesium, potassium,
and sodium).

(5) Background data are not available for barium, cobalt, molybdenum, selenium, silver, tin, and titanium; site 
concentrations of these inorganic chemicals were assumed to exceed background.

(6) Risk-based screening level is greater than the theoretical ceiling limit, thus the default ceiling limit was used (EPA 2010a).

References:

DTSC.  2009.  “DTSC Recommended Methodology for Use of U.S. EPA Regional Screening Levels (RSLs) in Human Health Risk Assessment Risk Assessment Process at Department of Defense Sites and Facilities.”  
Human and Ecological Risk Division.  HHRA Note Number 3.  November 10.

EPA.  2010a.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Aluminum 8.78E+01 J 8.78E+01 J µg/L A215W01 1/2 50.0 - 50.0 Yes
Arsenic 3.35E+00 J 1.12E+02 µg/L A215W01 2/2 0.10 - 0.25 Yes
Barium 4.02E+01 1.79E+02 µg/L A215W01 2/2 2.0 - 2.0 Yes
Chromium 4.20E+00 J 4.20E+00 J µg/L A215W01, A215W02 2/2 3.0 - 3.0 Yes
Iron 3.19E+02 4.28E+04 µg/L A215W01 2/2 4.0 - 4.0 Yes
Lead 1.26E-01 2.84E-01 J µg/L A215W02 2/2 0.014 - 0.035 Yes
Manganese 7.33E+02 2.67E+03 µg/L A215W01 2/2 0.60 - 0.60 Yes
Molybdenum 9.10E-01 2.64E+00 J µg/L A215W02 2/2 0.010 - 0.040 Yes
Nickel 3.05E+00 J 4.61E+00 µg/L A215W01 2/2 0.060 - 0.15 Yes
Thallium 1.40E-02 J 1.40E-02 J µg/L A215W02 1/2 0.0060 - 0.015 Yes
Zinc 3.00E+00 J 4.70E+00 J µg/L A215W02 2/2 2.0 - 2.0 Yes

Explosives
1,3-Dinitrobenzene 3.00E-01 J 7.00E-01 J µg/L A215W02 2/10 0.1 - 10 Yes
2-Amino-4,6-dinitrotoluene 4.00E-01 J 4.00E-01 J µg/L A215W01 1/10 0.2 - 10 Yes
4-Amino-2,6-dinitrotoluene 3.00E-01 J 3.00E-01 J µg/L A215W01 1/10 0.1 - 10 Yes

Semivolatile Organic Compounds
2,4-Dinitrotoluene 3.00E+00 3.00E+00 µg/L A215W02 1/10 0.1 - 10 Yes
Nitrobenzene 2.70E-01 J 2.70E-01 J µg/L A215W01 1/10 0.2 - 10 Yes

Volatile Organic Compounds
1,1-Dichloroethene 5.00E-01 J 2.00E+00 µg/L A215W02 5/12 0.1 - 10 Yes
1,2-Dichloroethene (total) 7.00E-01 J 1.30E+02 µg/L A215W02 2/2 2 - 10 Yes
Carbon disulfide 3.00E-01 J 3.00E-01 J µg/L A215W01 1/12 0.2 - 10 Yes
Chloromethane 2.00E-01 J 2.00E-01 J µg/L A215W02 1/12 0.1 - 10 Yes
cis-1,2-Dichloroethene 3.70E-01 J 3.60E+02 µg/L A215W02 9/10 0.1 - 20 Yes
trans-1,2-Dichloroethene 1.00E-01 J 5.70E+00 µg/L A215W02 6/10 0.1 - 1 Yes
Trichloroethene 1.00E-01 J 2.60E+01 µg/L A215W02 7/12 0.1 - 10 Yes
Vinyl chloride 2.00E-01 J 6.00E+00 µg/L A215W02 10/12 0.2 - 3 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.14:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 1

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Antimony 4.11E-01 4.11E-01 µg/L A187W02 1/2 0.030 - 0.030 Yes
Arsenic 6.61E+00 J 6.77E+00 µg/L A187W02 2/2 0.25 - 0.25 Yes
Barium 5.59E+01 5.75E+01 µg/L A187W03 2/2 2.0 - 2.0 Yes
Cobalt 3.40E+00 J 3.40E+00 J µg/L A187W03 1/2 2.0 - 2.0 Yes
Iron 4.20E+02 2.83E+03 µg/L A187W02 2/2 4.0 - 4.0 Yes
Lead 1.28E-01 1.50E-01 J µg/L A187W03 2/2 0.035 - 0.035 Yes
Manganese 5.87E+02 4.11E+03 µg/L A187W02 2/2 0.60 - 30.0 Yes
Molybdenum 8.00E-01 J 2.30E+00 µg/L A187W02 2/2 0.040 - 0.040 Yes
Nickel 1.26E+01 J 2.22E+01 J µg/L A187W02 2/2 0.15 - 0.15 Yes
Thallium 3.00E-02 J 3.00E-02 J µg/L A187W03 1/2 0.015 - 0.015 Yes
Zinc 2.00E+00 J 2.00E+00 J µg/L A187W03 1/2 2.0 - 2.0 Yes

Explosives
2-Amino-4,6-dinitrotoluene 2.40E-01 J 2.40E-01 J µg/L A187W02 1/15 0.2 - 10 Yes

Semivolatile Organic Compounds
2,4-Dinitrotoluene 1.30E-01 J 1.30E-01 J µg/L A187W02 1/12 0.1 - 5 Yes

Volatile Organic Compounds
1,1-Dichloroethene 1.90E-01 3.70E-01 J µg/L A187W02 2/18 0.1 - 2 Yes
1,2-Dichloroethene (total) 6.00E+00 8.00E+00 µg/L A187W02 2/3 2 - 2 Yes
Carbon disulfide 1.70E-01 3.30E-01 J µg/L A187W03 2/18 0.2 - 2 Yes
cis-1,2-Dichloroethene 1.80E-01 1.20E+02 J µg/L A187W02 9/15 0.1 - 5 Yes
Tetrachloroethene 8.00E-01 J 8.00E-01 J µg/L A187W01 1/18 0.1 - 2 Yes
trans-1,2-Dichloroethene 4.20E-01 J 3.50E+00 µg/L A187W02 6/15 0.1 - 1 Yes
Trichloroethene 1.40E-01 1.40E+01 µg/L A187W01 8/18 0.1 - 2 Yes
Vinyl chloride 3.10E-01 J 2.40E+00 µg/L A187W02 3/18 0.2 - 1 Yes
Xylene (Total) 3.80E-01 8.00E-01 J µg/L A187W01, A187W03 3/18 0.2 - 2 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.15:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 2

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Arsenic 9.30E-01 J 9.30E-01 J µg/L A216W01 1/1 0.10 - 0.10 Yes
Barium 4.20E+01 4.20E+01 µg/L A216W01 1/1 2.0 - 2.0 Yes
Iron 5.63E+01 5.63E+01 µg/L A216W01 1/1 4.0 - 4.0 Yes
Lead 6.80E-02 J 6.80E-02 J µg/L A216W01 1/1 0.014 - 0.014 Yes
Manganese 2.59E+01 2.59E+01 µg/L A216W01 1/1 0.60 - 0.60 Yes
Molybdenum 5.50E-01 J 5.50E-01 J µg/L A216W01 1/1 0.010 - 0.010 Yes
Nickel 3.01E+00 J 3.01E+00 J µg/L A216W01 1/1 0.060 - 0.060 Yes
Thallium 9.00E-03 J 9.00E-03 J µg/L A216W01 1/1 0.0060 - 0.0060 Yes
Zinc 2.70E+00 J 2.70E+00 J µg/L A216W01 1/1 2.0 - 2.0 Yes

Explosives
1,3-Dinitrobenzene 1.40E+00 J 1.70E+00 J µg/L A216W01 2/20 0.1 - 5 Yes
Perchlorate 5.00E+00 I 5.00E+00 I µg/L A216W03, A216W04 2/6 0.2 - 20 Yes
RDX 5.00E-01 J 2.10E+01 J µg/L A216W04 2/19 0.2 - 5 Yes

Semivolatile Organic Compounds
2,6-Dinitrotoluene 3.00E-01 J 3.00E-01 J µg/L A216W01 1/19 0.2 - 5 Yes
Nitrobenzene 3.90E+00 J 3.90E+00 J µg/L A216W04 1/19 0.2 - 5 Yes

Volatile Organic Compounds
1,1-Dichloroethene 4.00E-01 J 3.00E+00 µg/L A216W04 2/26 0.1 - 50 Yes
2-Butanone 2.30E+01 J 2.30E+01 J µg/L A216W04 1/9 1 - 400 Yes
Acetone 5.20E+00 J 9.60E+01 J µg/L A216W04 2/17 1 - 400 Yes
Benzene 2.40E-01 4.00E-01 J µg/L A216W04 3/26 0.1 - 50 Yes
Carbon disulfide 3.20E-01 3.00E+00 µg/L A216W02 8/26 0.2 - 50 Yes
Chloromethane 2.90E-01 J 2.90E-01 J µg/L A216W04 1/26 0.1 - 50 Yes
cis-1,2-Dichloroethene 1.00E-01 J 6.50E+03 µg/L A216W04 11/26 0.1 - 500 Yes
Ethylbenzene 1.60E-01 1.60E-01 µg/L A216W03 1/26 0.1 - 50 Yes
Toluene 1.20E-01 2.40E-01 µg/L A216W04 4/26 0.1 - 50 Yes
trans-1,2-Dichloroethene 2.10E+00 9.60E+01 µg/L A216W04 6/26 0.1 - 50 Yes
Trichloroethene 5.20E-01 2.00E+00 µg/L A216W04 2/26 0.1 - 50 Yes
Vinyl chloride 4.70E+01 3.80E+03 µg/L A216W04 6/26 0.2 - 500 Yes
Xylene (total) 5.00E-01 8.00E-01 µg/L A216W03 2/26 0.2 - 50 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine

TABLE I1-2.16:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 3

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Aluminum 5.52E+01 J 5.52E+01 J µg/L A190W04 1/2 50.0 - 50.0 Yes
Arsenic 3.65E+01 6.43E+01 µg/L A190W04 2/2 0.50 - 1.0 Yes
Barium 6.50E+01 2.21E+03 µg/L A190W04 2/2 2.0 - 2.0 Yes
Chromium 1.51E+01 1.51E+01 µg/L A190W04 1/2 3.0 - 3.0 Yes
Iron 1.37E+03 2.12E+04 µg/L A190W04 2/2 4.0 - 4.0 Yes
Lead 1.36E-01 J 4.96E-01 µg/L A190W01 2/2 0.070 - 0.14 Yes
Manganese 9.20E+02 3.16E+03 µg/L A190W04 2/2 0.60 - 0.60 Yes
Molybdenum 7.10E+00 7.24E+00 µg/L A190W04 2/2 0.070 - 0.14 Yes
Nickel 1.56E+01 2.12E+01 µg/L A190W04 2/2 0.30 - 0.60 Yes
Vanadium 9.20E+00 J 9.20E+00 J µg/L A190W01 1/2 4.0 - 4.0 Yes
Zinc 2.40E+00 J 7.00E+00 J µg/L A190W01 2/2 2.0 - 2.0 Yes

Volatile Organic Compounds
2-Butanone 3.50E+00 J 3.50E+00 J µg/L USTA225-1 1/1 10 - 10 Yes
Acetone 1.80E+01 1.80E+01 µg/L USTA225-1 1/2 4 - 10 Yes
Methyl tertiary butylether 8.00E-02 8.00E-02 µg/L A190W04 1/2 0.07 - 0.07 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.17:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 4

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Aluminum 5.48E+01 J 5.48E+01 J µg/L USTA71M01 1/3 10.8 - 50.0 Yes
Antimony 1.11E-01 2.68E-01 µg/L USTA71M01 2/3 0.0060 - 4.0 Yes
Arsenic 1.09E+00 4.20E+00 J µg/L A267W02 3/3 0.050 - 2.6 Yes
Barium 3.17E+01 2.60E+02 µg/L USTA71M01 3/3 1.7 - 2.0 Yes
Cobalt 1.20E+00 J 1.20E+00 J µg/L A267W02 1/3 0.88 - 2.0 Yes
Iron 4.24E+01 2.76E+02 µg/L A267W03 2/3 3.4 - 4.0 Yes
Lead 8.20E-02 8.50E-02 µg/L USTA71M01 2/3 0.0070 - 1.6 Yes
Manganese 9.50E+00 5.40E+02 µg/L A267W03 3/3 0.60 - 0.74 Yes
Mercury 1.90E-01 J 1.90E-01 J µg/L A267W02 1/3 0.10 - 0.22 Yes
Molybdenum 2.50E-01 2.76E+01 µg/L A267W02 3/3 0.010 - 1.0 Yes
Nickel 2.19E+00 2.66E+00 µg/L USTA71M01 2/3 0.030 - 0.94 Yes
Selenium 5.00E+00 5.00E+00 µg/L USTA71M01 1/2 0.20 - 0.20 Yes
Thallium 3.00E-03 J 3.00E-03 J µg/L USTA71M01 1/3 0.0030 - 2.6 Yes
Zinc 3.70E+00 J 1.06E+01 J µg/L A267W02 3/3 1.0 - 2.0 Yes

Explosives
Perchlorate 2.40E-01 2.40E-01 µg/L A267W05 1/6 0.2 - 20 Yes

Semivolatile Organic Compounds
Nitrobenzene 1.30E+00 1.30E+00 µg/L A267W05 1/17 0.2 - 10 Yes

Volatile Organic Compounds
1,1-Dichloroethene 3.80E-01 3.80E-01 µg/L A267W03 1/28 0.1 - 40 Yes
1,2-Dichloroethene (total) 1.00E+00 J 2.40E+02 µg/L A267W03 5/5 2 - 40 Yes
1,4-Dichlorobenzene 1.20E-01 1.20E-01 µg/L A267W05 1/19 0.1 - 3 Yes
2-Butanone 1.00E+00 J 1.00E+00 J µg/L A267W05 1/14 1 - 40 Yes
Acetone 1.10E+00 J 1.10E+00 J µg/L USTA267-1 1/17 1 - 40 Yes
Benzene 2.20E-01 2.20E-01 µg/L A267W02 1/32 0.1 - 10 Yes
Bromoform 2.00E-01 J 2.00E-01 J µg/L USTA267-1 1/28 0.3 - 40 Yes
Carbon disulfide 5.30E-01 5.30E-01 µg/L USTA71M01 1/28 0.2 - 40 Yes
Carbon tetrachloride 1.70E-01 1.70E-01 µg/L A267W05 1/28 0.1 - 10 Yes
Chloroform 6.00E-01 J 8.00E-01 J µg/L A267W05 2/28 0.1 - 40 Yes
cis-1,2-Dichloroethene 1.50E-01 5.90E+02 µg/L A267W03 15/23 0.1 - 25 Yes
Tetrachloroethene 3.00E-01 J 4.80E+02 µg/L A267W03 19/28 0.1 - 40 Yes
trans-1,2-Dichloroethene 3.10E-01 4.90E+00 µg/L A267W02 8/23 0.1 - 3 Yes
Trichloroethene 2.30E+00 6.30E+02 µg/L A267W02 23/28 0.1 - 40 Yes
Vinyl chloride 1.50E+00 1.10E+01 µg/L A267W03 2/28 0.2 - 10 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.18:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 5

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of Sample 
Quantitation 

Limits
Metals

Aluminum 7.41E+01 J 7.41E+01 J µg/L USTA914M04 1/1 50.0 - 50.0 Yes
Antimony 1.25E+00 J 1.25E+00 J µg/L USTA914M04 1/1 0.012 - 0.012 Yes
Arsenic 5.20E+00 5.20E+00 µg/L USTA914M04 1/1 0.10 - 0.10 Yes
Barium 2.70E+02 2.70E+02 µg/L USTA914M04 1/1 2.0 - 2.0 Yes
Iron 9.67E+01 9.67E+01 µg/L USTA914M04 1/1 4.0 - 4.0 Yes
Lead 3.71E-01 3.71E-01 µg/L USTA914M04 1/1 0.014 - 0.014 Yes
Manganese 3.58E+01 3.58E+01 µg/L USTA914M04 1/1 0.60 - 0.60 Yes
Molybdenum 3.70E-01 3.70E-01 µg/L USTA914M04 1/1 0.010 - 0.010 Yes
Nickel 4.34E+00 J 4.34E+00 J µg/L USTA914M04 1/1 0.060 - 0.060 Yes
Thallium 4.20E-02 4.20E-02 µg/L USTA914M04 1/1 0.0060 - 0.0060 Yes

Explosives
Perchlorate 2.50E-01 2.50E-01 µg/L USTA914M04 1/3 0.2 - 4 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for groundwater. µg/L Microgram per liter
(2) All detected organic and inorganic chemicals were retained as COPCs for the incremental and total COPC Chemical of potential concern

risk evaluations, except the essential inorganic nutrients (calcium, magnesium, potassium, and sodium). EPA U.S. Environmental Protection Agency
J Estimated value
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.19:  EPA RAGS PART D TABLE 2, DATA SUMMARY, GROUNDWATER AT SUBAREA 7

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of 
Sample 

Quantitation 
Limits

Volatile Organic Compounds
1,2,4-Trimethylbenzene 4.10E+00 8.60E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
1,3,5-Trimethylbenzene 1.20E+00 2.30E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
1,3-Butadiene 3.30E+00 1.40E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
1,3-Dichlorobenzene 2.20E+00 2.20E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
1,4-Dioxane 7.60E+00 7.60E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
2-Butanone 1.40E+01 2.60E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
2-Hexanone 4.10E+00 9.00E+00 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
4-Ethyltoluene 1.80E+00 3.00E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
4-Methyl-2-pentanone 1.70E+00 3.50E+00 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Acetone 1.70E+02 2.80E+02 µg/m3 A216SG002 2/2 7 - 8 Yes
Benzene 1.50E+01 1.90E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Carbon disulfide 6.90E+00 2.80E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Chloroform 7.10E+00 7.10E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
Chloromethane 8.60E-01 8.60E-01 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
cis-1,2-Dichloroethene 6.20E+00 5.00E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Cyclohexane 1.50E+01 1.60E+01 µg/m3 A216SG001 2/2 0.7 - 0.8 Yes
Ethanol 5.70E+01 6.40E+01 µg/m3 A216SG001 2/2 7 - 8 Yes
Ethylbenzene 2.60E+01 8.10E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Freon 113 2.10E+00 2.10E+00 µg/m3 A216SG001 1/2 0.7 - 0.8 Yes
Freon 12 1.40E+00 1.40E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
Heptane 1.40E+01 2.00E+01 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Isopropyl alcohol 2.10E+00 3.40E+00 µg/m3 A216SG002 2/2 0.7 - 0.8 No (3)
m,p-Xylene 9.60E+01 3.40E+02 µg/m3 A216SG002 2/2 2 - 2 Yes
Methylene Chloride 4.90E+00 4.90E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
o-Xylene 3.00E+01 1.10E+02 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Styrene 1.80E+00 8.70E+00 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes

TABLE I1-2.20:  EPA RAGS PART D TABLE 2, DATA SUMMARY, SOIL GAS AT SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of 
Sample 

Quantitation 
Limits

TABLE I1-2.20:  EPA RAGS PART D TABLE 2, DATA SUMMARY, SOIL GAS AT SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
Tetrachloroethene 5.40E+00 5.40E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
Tetrahydrofuran 1.10E+00 1.10E+00 µg/m3 A216SG001, A216SG002 2/2 0.7 - 0.8 Yes
Toluene 2.00E+02 3.30E+02 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
trans-1,2-Dichloroethene 9.30E+00 9.30E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
Trichloroethene 8.20E+00 8.20E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes
Trichlorofluoromethane 1.00E+00 2.60E+00 µg/m3 A216SG002 2/2 0.7 - 0.8 Yes
Vinyl acetate 1.20E+01 1.20E+01 µg/m3 A216SG002 1/2 2 - 2 Yes
Vinyl chloride 1.80E+00 1.80E+00 µg/m3 A216SG002 1/2 0.7 - 0.8 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for soil gas. µg/m3 Microgram per cubic meter
(2) All detected chemicals were retained as COPCs for the incremental and total risk evaluations. COPC Chemical of potential concern
(3) Isopropyl alcohol was excluded from the human health risk evaluation because the chemical was used as EPA U.S. Environmental Protection Agency

a tracer gas during soil gas sampling. RAGS Risk Assessment Guidance for Superfund
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Units

Location of 
Maximum 

Concentration
Detection 
Frequency

Range of 
Sample 

Quantitation 
Limits

Volatile Organic Compounds
1,2,4-Trimethylbenzene 1.60E+02 1.60E+02 µg/m3 A267SG002 1/2 14 - 15 Yes
1,3,5-Trimethylbenzene 4.40E+01 4.40E+01 µg/m3 A267SG002 1/2 14 - 15 Yes
2-Butanone 3.40E+01 3.40E+01 µg/m3 A267SG002 1/2 14 - 15 Yes
4-Ethyltoluene 5.80E+01 5.80E+01 µg/m3 A267SG002 1/2 14 - 15 Yes
Acetone 1.80E+02 3.50E+02 µg/m3 A267SG002 2/2 140 - 150 Yes
Benzene 3.10E+01 3.10E+01 µg/m3 A267SG002 1/2 14 - 15 Yes
cis-1,2-Dichloroethene 1.20E+02 1.20E+02 µg/m3 A267SG001 1/2 14 - 15 Yes
Ethylbenzene 1.30E+02 1.30E+02 µg/m3 A267SG002 1/2 14 - 15 Yes
Heptane 3.20E+01 3.20E+01 µg/m3 A267SG002 1/2 14 - 15 Yes
m,p-Xylene 6.10E+02 6.10E+02 µg/m3 A267SG002 1/2 28 - 30 Yes
o-Xylene 1.80E+02 1.80E+02 µg/m3 A267SG002 1/2 14 - 15 Yes
Tetrachloroethene 6.30E+03 6.30E+03 µg/m3 A267SG001 1/2 14 - 15 Yes
Toluene 7.80E+01 5.40E+02 µg/m3 A267SG002 2/2 14 - 15 Yes
trans-1,2-Dichloroethene 2.30E+01 2.30E+01 µg/m3 A267SG001 1/2 14 - 15 Yes
Trichloroethene 2.60E+02 2.60E+02 µg/m3 A267SG001 1/2 14 - 15 Yes

Notes: Definitions:

-- Not applicable
(1) No risk-based screening comparisons were conducted for soil gas. µg/m3 Microgram per cubic meter
(2) All detected chemicals were retained as COPCs for the incremental and total risk evaluations. COPC Chemical of potential concern

EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund

TABLE I1-2.21:  EPA RAGS PART D TABLE 2, DATA SUMMARY, SOIL GAS AT SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Maximum 
Concentration

(qualifier)Chemical

Include 
Chemical as a TOTAL 
and INCREMENTAL

COPC? (1,2)

Minimum 
Concentration

(qualifier)
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TABLE I1-2.22:  BACKGROUND SCREEN FOR SUBAREA 1 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 3 3 100 376 376 100 -- -- -- -- -- -- No (2)
Antimony 5 6 83 81 302 27 -- -- -- -- -- -- No (2)
Arsenic 3 3 100 320 363 88 -- -- -- -- -- -- No (2)
Beryllium 2 3 67 224 258 87 -- -- -- -- -- -- No (2)
Cadmium 3 6 50 175 345 51 -- -- -- -- -- -- No (2)
Chromium 26 26 100 1,877 1,887 99 WRS(G) 0.40 No Yes 0.78 No Yes
Copper 26 26 100 2,446 2,467 99 WRS(G) 1.00 No No 0.97 No No
Iron 26 26 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 26 26 100 1,943 1,992 98 WRS(G) 0.98 No Yes 0.32 No Yes
Manganese 26 26 100 3,123 3,123 100 WRS 0.99 No Yes -- -- Yes
Mercury 3 3 100 228 375 61 -- -- -- -- -- -- No (2)
Nickel 23 26 88 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Thallium 2 2 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 26 26 100 3,038 3,070 99 WRS(G) 0.98 No No 0.10 No No
Zinc 26 26 100 2,516 2,534 99 WRS(G) 1.00 No No 1.00 No No

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.23:  BACKGROUND SCREEN FOR SUBAREA 1 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 7 7 100 376 376 100 -- -- -- -- -- -- No (2)
Antimony 37 152 24 81 302 27 -- -- -- (1) 1.00 No No (2)
Arsenic 7 7 100 320 363 88 -- -- -- -- -- -- No (2)
Beryllium 4 7 57 224 258 87 -- -- -- -- -- -- No (2)
Cadmium 12 17 71 175 345 51 -- -- -- No 0.88 No No
Chromium 152 152 100 1,877 1,887 99 WRS(G) <0.001 Yes Yes 0.25 No Yes
Copper 152 152 100 2,446 2,467 99 WRS(G) 1.00 No No 0.59 No No
Iron 152 152 100 3,050 3,050 100 WRS 0.37 No No -- -- No
Lead 160 160 100 1,943 1,992 98 WRS(G) 0.58 No Yes <0.001 Yes Yes
Manganese 152 152 100 3,123 3,123 100 WRS 1.00 No No -- -- No
Mercury 3 7 43 228 375 61 -- -- -- -- -- -- No (2)
Nickel 147 152 97 2,844 2,923 97 WRS(G) 0.03 Yes Yes 0.03 Yes Yes
Thallium 2 2 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 152 152 100 3,038 3,070 99 WRS(G) <0.001 Yes No <0.001 Yes Yes
Zinc 152 152 100 2,516 2,534 99 WRS(G) 1.00 No Yes 1.00 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.24:  BACKGROUND SCREEN FOR SUBAREA 2 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 13 13 100 376 376 100 WRS 0.61 No No -- -- No
Antimony 19 39 49 81 302 27 -- -- -- (1) 0.22 No No (2)
Arsenic 13 13 100 320 363 88 WRS(G) 0.41 No No 1.00 No No
Beryllium 5 13 38 224 258 87 -- -- -- No 0.78 No No
Cadmium 12 19 63 175 345 51 -- -- -- No 0.98 No No
Chromium 38 38 100 1,877 1,887 99 WRS(G) <0.001 Yes Yes 0.95 No Yes
Copper 38 38 100 2,446 2,467 99 WRS(G) 1.00 No No 0.54 No No
Iron 38 38 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 39 40 98 1,943 1,992 98 WRS(G) <0.001 Yes Yes <0.001 Yes Yes
Manganese 38 38 100 3,123 3,123 100 WRS 0.19 No No -- -- No
Mercury 7 13 54 228 375 61 -- -- -- No 1.00 No No
Nickel 38 38 100 2,844 2,923 97 WRS(G) 0.73 No No 0.94 No No
Thallium 4 4 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 38 38 100 3,038 3,070 99 WRS(G) 0.93 No No 0.90 No No
Zinc 38 38 100 2,516 2,534 99 WRS(G) 0.68 No Yes 0.85 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.25:  BACKGROUND SCREEN FOR SUBAREA 2 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 25 25 100 376 376 100 WRS 0.53 No No -- -- No
Antimony 31 86 36 81 302 27 -- -- -- (1) 0.39 No No (2)
Arsenic 25 25 100 320 363 88 WRS(G) 0.60 No No 1.00 No No
Beryllium 10 25 40 224 258 87 -- -- -- No 0.94 No No
Cadmium 15 31 48 175 345 51 -- -- -- Yes 0.96 No Yes
Chromium 84 84 100 1,877 1,887 99 WRS(G) <0.001 Yes Yes 0.81 No Yes
Copper 83 84 99 2,446 2,467 99 WRS(G) 1.00 No No 0.98 No No
Iron 84 84 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 84 87 97 1,943 1,992 98 WRS(G) 0.51 No Yes <0.001 Yes Yes
Manganese 84 84 100 3,123 3,123 100 WRS 0.53 No No -- -- No
Mercury 13 25 52 228 375 61 -- -- -- No 1.00 No No
Nickel 84 84 100 2,844 2,923 97 WRS(G) 0.53 No No 0.96 No No
Thallium 5 5 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 84 84 100 3,038 3,070 99 WRS(G) 0.94 No No 0.89 No No
Zinc 84 84 100 2,516 2,534 99 WRS(G) 1.00 No Yes 1.00 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.

Final 
Conclusion for 
Background 

ScreenTest of Proportionsd

Two-Population Statistical Tests

Sample Size Sample Size Central TendencyaChemical

Subarea 2 Mare Island Background Soil

Detection 
Frequency

Detection 
Frequency 
(Percent)

Page 1 of 1



TABLE I1-2.26:  BACKGROUND SCREEN FOR SUBAREA 3 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 13 13 100 376 376 100 WRS 0.94 No No -- -- No
Antimony 10 18 56 81 302 27 -- -- -- (1) 1.00 No No (2)
Arsenic 17 17 100 320 363 88 WRS(G) 0.23 No No 1.00 No No
Beryllium 12 17 71 224 258 87 WRS(G) 1.00 No No 1.00 No No
Cadmium 11 19 58 175 345 51 -- -- -- No 0.98 No No
Chromium 21 21 100 1,877 1,887 99 WRS(G) 1.00 No Yes 0.82 No Yes
Copper 21 21 100 2,446 2,467 99 WRS(G) 1.00 No No 1.00 No No
Iron 17 17 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 27 27 100 1,943 1,992 98 WRS(G) 0.04 Yes Yes <0.001 Yes Yes
Manganese 17 17 100 3,123 3,123 100 WRS 0.95 No No -- -- No
Mercury 9 17 53 228 375 61 -- -- -- No 1.00 No No
Nickel 21 21 100 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Vanadium 21 21 100 3,038 3,070 99 WRS(G) 1.00 No No 1.00 No No
Zinc 21 21 100 2,516 2,534 99 WRS(G) 0.93 No Yes 0.97 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.27:  BACKGROUND SCREEN FOR SUBAREA 3 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 24 24 100 376 376 100 WRS 0.87 No No -- -- No
Antimony 22 39 56 81 302 27 -- -- -- (1) 1.00 No No (2)
Arsenic 32 32 100 320 363 88 WRS(G) 0.42 No No 1.00 No No
Beryllium 23 32 72 224 258 87 WRS(G) 1.00 No No 0.97 No No
Cadmium 21 36 58 175 345 51 -- -- -- No 1.00 No No
Chromium 60 60 100 1,877 1,887 99 WRS(G) 0.92 No Yes 0.57 No Yes
Copper 58 60 97 2,446 2,467 99 WRS(G) 1.00 No Yes 1.00 No Yes
Iron 52 52 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 65 68 96 1,943 1,992 98 WRS(G) 0.69 No Yes <0.001 Yes Yes
Manganese 52 52 100 3,123 3,123 100 WRS 0.96 No No -- -- No
Mercury 18 32 56 228 375 61 -- -- -- No 1.00 No No
Nickel 59 60 98 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Thallium 1 1 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 60 60 100 3,038 3,070 99 WRS(G) 1.00 No No 1.00 No No
Zinc 60 60 100 2,516 2,534 99 WRS(G) 1.00 No Yes 1.00 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.28:  BACKGROUND SCREEN FOR SUBAREA 4 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 9 9 100 376 376 100 WRS 0.99 No No -- -- No
Antimony 28 66 42 81 302 27 -- -- -- (1) 0.33 No Yes (2)
Arsenic 18 18 100 320 363 88 WRS(G) 0.16 No No 1.00 No No
Beryllium 14 18 78 224 258 87 WRS(G) 0.99 No No 0.87 No No
Cadmium 17 19 89 175 345 51 -- -- -- Yes 0.03 Yes Yes
Chromium 65 65 100 1,877 1,887 99 WRS(G) 0.10 No Yes 0.54 No Yes
Copper 65 65 100 2,446 2,467 99 WRS(G) 1.00 No Yes 0.99 No Yes
Iron 63 63 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 68 69 99 1,943 1,992 98 WRS(G) 0.00 Yes Yes <0.001 Yes Yes
Manganese 63 63 100 3,123 3,123 100 WRS 0.99 No No -- -- No
Mercury 7 11 64 228 375 61 WRS(G) 0.85 No No 1.00 No No
Nickel 65 65 100 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Vanadium 65 65 100 3,038 3,070 99 WRS(G) 1.00 No No 0.98 No No
Zinc 65 65 100 2,516 2,534 99 WRS(G) 0.02 Yes Yes 0.04 Yes Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.29:  BACKGROUND SCREEN FOR SUBAREA 4 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 35 35 100 376 376 100 WRS 0.66 No No -- -- No
Antimony 35 130 27 81 302 27 -- -- -- (1) 0.51 No Yes (2)
Arsenic 48 48 100 320 363 88 WRS(G) 0.31 No No 1.00 No No
Beryllium 37 54 69 224 258 87 WRS(G) 0.97 No No 0.84 No No
Cadmium 32 132 24 175 345 51 -- -- -- (1) 1.00 No Yes (2)
Chromium 129 129 100 1,877 1,887 99 WRS(G) 0.05 Yes Yes 0.30 No Yes
Copper 131 133 98 2,446 2,467 99 WRS(G) 1.00 No Yes 0.99 No Yes
Iron 125 125 100 3,050 3,050 100 WRS 1.00 No No -- -- No
Lead 136 137 99 1,943 1,992 98 WRS(G) <0.001 Yes Yes <0.001 Yes Yes
Manganese 125 125 100 3,123 3,123 100 WRS 1.00 No No -- -- No
Mercury 19 39 49 228 375 61 -- -- -- No 1.00 No No
Nickel 129 129 100 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Vanadium 129 129 100 3,038 3,070 99 WRS(G) 1.00 No No 0.99 No No
Zinc 133 133 100 2,516 2,534 99 WRS(G) 0.29 No Yes 0.66 No Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.30:  BACKGROUND SCREEN FOR SUBAREA 5 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 8 8 100 376 376 100 WRS 0.95 No No -- -- No
Antimony 16 54 30 81 302 27 -- -- -- (1) 0.06 No Yes (2)
Arsenic 17 19 89 320 363 88 WRS(G) 1.00 No No 1.00 No No
Beryllium 18 19 95 224 258 87 WRS(G) 1.00 No No 0.89 No No
Cadmium 16 54 30 175 345 51 -- -- -- (1) 1.00 No Yes (2)
Chromium 54 54 100 1,877 1,887 99 WRS(G) 0.94 No Yes 1.00 No Yes
Copper 52 54 96 2,446 2,467 99 WRS(G) 0.90 No Yes 0.98 No Yes
Iron 43 43 100 3,050 3,050 100 WRS 0.27 No No -- -- No
Lead 65 69 94 1,943 1,992 98 WRS(G) <0.001 Yes Yes <0.001 Yes Yes
Manganese 43 43 100 3,123 3,123 100 WRS <0.001 Yes No -- -- Yes
Mercury 12 19 63 228 375 61 WRS(G) 0.90 No No 0.94 No No
Nickel 51 54 94 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Vanadium 53 54 98 3,038 3,070 99 WRS(G) 0.93 No Yes 1.00 No Yes
Zinc 54 54 100 2,516 2,534 99 WRS(G) <0.001 Yes Yes 0.02 Yes Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.31:  BACKGROUND SCREEN FOR SUBAREA 5 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 24 24 100 376 376 100 WRS 0.84 No No -- -- No
Antimony 36 112 32 81 302 27 -- -- -- (1) 0.06 No Yes (2)
Arsenic 57 59 97 320 363 88 WRS(G) 1.00 No No 0.84 No No
Beryllium 50 55 91 224 258 87 WRS(G) 1.00 No Yes 0.73 No Yes
Cadmium 33 112 29 175 345 51 -- -- -- (1) 1.00 No Yes (2)
Chromium 112 112 100 1,877 1,887 99 WRS(G) 0.95 No Yes 1.00 No Yes
Copper 109 112 97 2,446 2,467 99 WRS(G) 0.95 No Yes 0.96 No Yes
Iron 90 90 100 3,050 3,050 100 WRS 0.02 Yes No -- -- Yes
Lead 116 128 91 1,943 1,992 98 WRS(G) <0.001 Yes Yes <0.001 Yes Yes
Manganese 90 90 100 3,123 3,123 100 WRS <0.001 Yes Yes -- -- Yes
Mercury 24 46 52 228 375 61 -- -- -- No 1.00 No No
Nickel 108 112 96 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
Vanadium 110 112 98 3,038 3,070 99 WRS(G) 0.99 No No 1.00 No No
Zinc 112 112 100 2,516 2,534 99 WRS(G) 0.02 Yes Yes 0.01 Yes Yes

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.32:  BACKGROUND SCREEN FOR SUBAREA 6 SURFACE SOIL AND SEDIMENT (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 4 4 100 376 376 100 -- -- -- -- -- -- No (2)
Antimony 2 4 50 81 302 27 -- -- -- -- -- -- No (2)
Arsenic 5 6 83 320 363 88 -- -- -- -- -- -- No (2)
Beryllium 6 6 100 224 258 87 -- -- -- -- -- -- No (2)
Cadmium 5 6 83 175 345 51 -- -- -- -- -- -- No (2)
Chromium 6 6 100 1,877 1,887 99 -- -- -- -- -- -- No (2)
Copper 6 6 100 2,446 2,467 99 -- -- -- -- -- -- Yes (2)
Iron 4 4 100 3,050 3,050 100 -- -- -- -- -- -- No (2)
Lead 5 6 83 1,943 1,992 98 -- -- -- -- -- -- Yes (2)
Manganese 4 4 100 3,123 3,123 100 -- -- -- -- -- -- No (2)
Mercury 6 6 100 228 375 61 -- -- -- -- -- -- No (2)
Nickel 6 6 100 2,844 2,923 97 -- -- -- -- -- -- No (2)
Thallium 1 1 100 30 366 8 -- -- -- -- -- -- No (2)
Vanadium 6 6 100 3,038 3,070 99 -- -- -- -- -- -- No (2)
Zinc 6 6 100 2,516 2,534 99 -- -- -- -- -- -- Yes (2)

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H 0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored background res

No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases where tests 
of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.

Central Tendencya

Final 
Conclusion for 
Background 

ScreenTest of Proportionsd

Two-Population Statistical Tests

Chemical

Subarea 6 Mare Island Background Soil

Detection 
Frequency

Detection 
Frequency 
(Percent)

Sample Size Sample Size

Page 1 of 1



TABLE I1-2.33:  BACKGROUND SCREEN FOR SUBAREA 7 SURFACE SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 2 2 100 376 376 100 -- -- -- -- -- -- No (2)
Antimony 2 2 100 81 302 27 -- -- -- -- -- -- No (2)
Arsenic 5 5 100 320 363 88 -- -- -- -- -- -- No (2)
Beryllium 5 5 100 224 258 87 -- -- -- -- -- -- No (2)
Cadmium 5 5 100 175 345 51 -- -- -- -- -- -- No (2)
Chromium 5 5 100 1,877 1,887 99 -- -- -- -- -- -- No (2)
Copper 5 5 100 2,446 2,467 99 -- -- -- -- -- -- No (2)
Iron 2 2 100 3,050 3,050 100 -- -- -- -- -- -- No (2)
Lead 5 5 100 1,943 1,992 98 -- -- -- -- -- -- No (2)
Manganese 2 2 100 3,123 3,123 100 -- -- -- -- -- -- No (2)
Mercury 4 5 80 228 375 61 -- -- -- -- -- -- No (2)
Nickel 5 5 100 2,844 2,923 97 -- -- -- -- -- -- No (2)
Vanadium 5 5 100 3,038 3,070 99 -- -- -- -- -- -- No (2)
Zinc 5 5 100 2,516 2,534 99 -- -- -- -- -- -- No (2)

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-2.34:  BACKGROUND SCREEN FOR SUBAREA 7 SUBSURFACE SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
Aluminum 2 2 100 376 376 100 -- -- -- -- -- -- No (2)
Antimony 5 8 63 81 302 27 -- -- -- (1) 1.00 No No (2)
Arsenic 8 8 100 320 363 88 WRS(G) 0.91 No No 1.00 No No
Beryllium 8 8 100 224 258 87 WRS(G) 0.99 No No 1.00 No No
Cadmium 8 8 100 175 345 51 -- -- -- No 1.00 No No
Chromium 8 8 100 1,877 1,887 99 WRS(G) 1.00 No No 1.00 No No
Copper 8 8 100 2,446 2,467 99 WRS(G) 1.00 No No 1.00 No No
Iron 2 2 100 3,050 3,050 100 -- -- -- -- -- -- No (2)
Lead 8 8 100 1,943 1,992 98 WRS(G) 0.97 No No 1.00 No No
Manganese 2 2 100 3,123 3,123 100 -- -- -- -- -- -- No (2)
Mercury 7 8 88 228 375 61 WRS(G) 0.99 No No 1.00 No No
Nickel 8 8 100 2,844 2,923 97 WRS(G) 1.00 No No 0.98 No No
Vanadium 8 8 100 3,038 3,070 99 WRS(G) 1.00 No No 1.00 No No
Zinc 8 8 100 2,516 2,534 99 WRS(G) 1.00 No No 1.00 No No

Notes:
Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.
No tests are conducted when either the site or background data set has fewer than 8 results.
H0 for all statistical tests is that site < background.

-- Not tested
> Greater than

bgs Below ground surface
H0 Null hypothesis.

WRS Wilcoxon rank sum test
WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.
b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  
c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).
d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored 

background result.  No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases 
where tests of central tendency and upper quantiles cannot be conducted.

(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference:

Department of the Navy (Navy).  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.
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TABLE I1-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 3 / 3 0 N/A N/A N/A 2.58E+04 J 2.58E+04 mg/kg Max (1)
Antimony mg/kg 5 / 26 20 N/A N/A N/A 3.19E+00 J 3.19E+00 mg/kg Max (1)
Arsenic mg/kg 3 / 3 0 N/A N/A N/A 9.40E+00 9.40E+00 mg/kg Max (1)
Barium mg/kg 3 / 3 0 N/A N/A N/A 2.88E+02 2.88E+02 mg/kg Max (1)
Beryllium mg/kg 2 / 3 0 N/A N/A N/A 6.20E-01 J 6.20E-01 mg/kg Max (1)
Cadmium mg/kg 3 / 26 20 N/A N/A N/A 4.38E+00 J 4.38E+00 mg/kg Max (1)
Chromium mg/kg 26 / 26 0 9.22E+01 1.05E+02 G 1.93E+02 1.05E+02 mg/kg 95UCL (10)
Cobalt mg/kg 3 / 26 1 N/A N/A N/A 1.83E+01 1.83E+01 mg/kg Max (1)
Copper mg/kg 26 / 26 0 3.72E+01 4.06E+01 N 5.44E+01 4.06E+01 mg/kg 95UCL (2)
Iron mg/kg 26 / 26 0 3.56E+04 3.78E+04 N 4.91E+04 J 3.78E+04 mg/kg 95UCL (2)
Lead mg/kg 26 / 26 0 3.07E+01 8.62E+01 NP 3.45E+02 8.62E+01 mg/kg 95UCL (4)
Manganese mg/kg 26 / 26 0 6.87E+02 1.60E+03 NP 5.85E+03 J 1.60E+03 mg/kg 95UCL (4)
Mercury mg/kg 3 / 3 0 N/A N/A N/A 1.00E-01 1.00E-01 mg/kg Max (1)
Molybdenum mg/kg 2 / 21 18 N/A N/A N/A 3.40E-01 3.40E-01 mg/kg Max (1)
Nickel mg/kg 23 / 26 0 4.72E+01 5.27E+01 G 1.08E+02 5.27E+01 mg/kg 95UCL (17)
Selenium mg/kg 2 / 3 1 N/A N/A N/A 2.00E-01 J 2.00E-01 mg/kg Max (1)
Thallium mg/kg 2 / 3 1 N/A N/A N/A 1.71E-01 1.71E-01 mg/kg Max (1)
Tin mg/kg 23 / 23 0 1.28E+01 1.36E+01 N 1.67E+01 1.36E+01 mg/kg 95UCL (2)
Titanium mg/kg 23 / 23 0 3.82E+03 3.98E+03 NP 4.44E+03 3.98E+03 mg/kg 95UCL (2)
Vanadium mg/kg 26 / 26 0 1.05E+02 1.13E+02 N 1.57E+02 J 1.13E+02 mg/kg 95UCL (2)
Zinc mg/kg 26 / 26 0 7.95E+01 8.55E+01 N 1.12E+02 8.55E+01 mg/kg 95UCL (2)
Pesticides
4,4'-DDT mg/kg 1 / 7 0 N/A N/A N/A 5.00E-03 5.00E-03 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene mg/kg 3 / 10 6 N/A N/A N/A 2.20E-01 J 2.20E-01 mg/kg Max (1)
Acenaphthene mg/kg 2 / 10 7 N/A N/A N/A 2.40E-02 J 2.40E-02 mg/kg Max (1)
Anthracene mg/kg 2 / 10 7 N/A N/A N/A 3.00E-02 J 3.00E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 1 / 10 8 N/A N/A N/A 1.20E-01 J 1.20E-01 mg/kg Max (1)
Benzo(a)pyrene mg/kg 1 / 10 8 N/A N/A N/A 9.00E-02 J 9.00E-02 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 2 / 10 8 N/A N/A N/A 8.90E-02 J 8.90E-02 mg/kg Max (1)
Benzo(g,h,i)perylene mg/kg 1 / 9 8 N/A N/A N/A 7.70E-02 J 7.70E-02 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 2 / 10 8 N/A N/A N/A 5.40E-02 J 5.40E-02 mg/kg Max (1)
Chrysene mg/kg 3 / 10 7 N/A N/A N/A 2.70E-01 2.70E-01 mg/kg Max (1)

Arithmetic 
Mean

95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency
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TABLE I1-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Surface Soil Fluoranthene mg/kg 2 / 10 8 N/A N/A N/A 8.10E-02 8.10E-02 mg/kg Max (1)
Fluorene mg/kg 1 / 10 8 N/A N/A N/A 6.50E-02 6.50E-02 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 1 / 10 8 N/A N/A N/A 4.90E-02 J 4.90E-02 mg/kg Max (1)
Naphthalene mg/kg 3 / 10 6 N/A N/A N/A 9.70E-02 J 9.70E-02 mg/kg Max (1)
Phenanthrene mg/kg 3 / 10 6 N/A N/A N/A 1.80E-01 1.80E-01 mg/kg Max (1)
Pyrene mg/kg 4 / 10 6 N/A N/A N/A 2.40E-01 2.40E-01 mg/kg Max (1)
Semivolatile Organic Compounds
n-Nitrosodiphenylamine mg/kg 1 / 10 8 N/A N/A N/A 4.70E-02 4.70E-02 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethene (total) mg/kg 1 / 9 8 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
Benzene mg/kg 2 / 22 18 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 2 / 9 7 N/A N/A N/A 6.00E-03 J 6.00E-03 mg/kg Max (1)
Ethylbenzene mg/kg 4 / 22 0 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Toluene mg/kg 1 / 22 12 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Trichloroethene mg/kg 1 / 9 8 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

Xylene (total) mg/kg 4 / 22 0 N/A N/A N/A 3.00E-01 3.00E-01 mg/kg Max (1)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).
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TABLE I1-3.1:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 7 / 7 0 1.50E+04 2.74E+04 NP 2.58E+04 J 2.58E+04 mg/kg Max (4)

Antimony mg/kg 37 / 152 0 3.83E+00 4.30E+00 NP 1.16E+01 4.30E+00 mg/kg 95UCL (16)
Arsenic mg/kg 7 / 7 0 7.80E+00 1.03E+01 NP 1.24E+01 J 1.03E+01 mg/kg 95UCL (2)
Barium mg/kg 7 / 7 0 1.72E+02 3.30E+02 NP 2.88E+02 2.88E+02 mg/kg Max (4)
Beryllium mg/kg 4 / 7 0 N/A N/A N/A 7.80E-01 7.80E-01 mg/kg Max (1)
Cadmium mg/kg 12 / 152 135 2.71E+00 3.00E+00 N 4.38E+00 J 3.00E+00 mg/kg 95UCL (12)
Chromium mg/kg 152 / 152 0 1.46E+02 2.06E+02 NP 2.15E+03 2.06E+02 mg/kg 95UCL (4)
Cobalt mg/kg 9 / 152 0 7.31E+00 1.56E+01 NP 5.91E+01 J 1.56E+01 mg/kg 95UCL (16)
Copper mg/kg 152 / 152 0 5.45E+01 5.77E+01 G 1.28E+02 5.77E+01 mg/kg 95UCL (10)
Iron mg/kg 152 / 152 0 4.34E+04 4.48E+04 NP 6.87E+04 4.48E+04 mg/kg 95UCL (2)
Lead mg/kg 160 / 160 0 4.05E+01 6.80E+01 NP 6.90E+02 6.80E+01 mg/kg 95UCL (4)
Manganese mg/kg 152 / 152 0 5.88E+02 7.68E+02 NP 5.85E+03 J 7.68E+02 mg/kg 95UCL (4)
Mercury mg/kg 3 / 7 0 N/A N/A N/A 1.00E-01 1.00E-01 mg/kg Max (1)
Molybdenum mg/kg 8 / 116 0 2.75E+00 5.24E+00 NP 1.14E+01 5.24E+00 mg/kg 95UCL (17)
Nickel mg/kg 147 / 152 0 7.40E+01 8.08E+01 NP 5.44E+02 8.08E+01 mg/kg 95UCL (17)
Selenium mg/kg 3 / 7 0 N/A N/A N/A 8.10E-01 J 8.10E-01 mg/kg Max (1)
Silver mg/kg 8 / 152 139 2.89E+00 3.05E+00 NP 3.57E+00 J 3.05E+00 mg/kg 95UCL (12)
Thallium mg/kg 2 / 7 5 N/A N/A N/A 1.71E-01 1.71E-01 mg/kg Max (1)
Tin mg/kg 146 / 147 0 1.22E+01 1.29E+01 NP 5.33E+01 1.29E+01 mg/kg 95UCL (12)
Titanium mg/kg 147 / 147 0 4.19E+03 4.28E+03 NP 5.59E+03 4.28E+03 mg/kg 95UCL (2)
Vanadium mg/kg 152 / 152 0 1.38E+02 1.43E+02 NP 2.25E+02 J 1.43E+02 mg/kg 95UCL (2)
Zinc mg/kg 152 / 152 0 1.25E+02 1.78E+02 NP 1.72E+03 1.78E+02 mg/kg 95UCL (4)
Explosives
Picric Acid mg/kg 1 / 30 2 N/A N/A N/A 3.00E-01 J 3.00E-01 mg/kg Max (1)
Polychlorinated Biphenyls
Aroclor-1254 mg/kg 1 / 38 0 N/A N/A N/A 4.70E-02 4.70E-02 mg/kg Max (1)
Aroclor-1260 mg/kg 1 / 57 1 N/A N/A N/A 1.50E-01 J 1.50E-01 mg/kg Max (1)
Pesticides
4,4'-DDD mg/kg 1 / 38 0 N/A N/A N/A 2.50E-02 2.50E-02 mg/kg Max (1)
4,4'-DDE mg/kg 2 / 38 0 N/A N/A N/A 1.30E-01 1.30E-01 mg/kg Max (1)
4,4'-DDT mg/kg 7 / 38 0 8.15E-03 4.28E-02 NP 2.00E-01 4.28E-02 mg/kg 95UCL (14)
Dieldrin mg/kg 1 / 38 0 N/A N/A N/A 1.90E-02 1.90E-02 mg/kg Max (1)
gamma-BHC (Lindane) mg/kg 1 / 38 6 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
gamma-Chlordane mg/kg 1 / 38 0 N/A N/A N/A 6.00E-03 6.00E-03 mg/kg Max (1)
Heptachlor mg/kg 1 / 38 3 N/A N/A N/A 6.00E-04 6.00E-04 mg/kg Max (1)
Heptachlor epoxide mg/kg 1 / 38 0 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface and Polycyclic Aromatic Hydrocarbons
Subsurface Soil 2-Methylnaphthalene mg/kg 5 / 48 38 N/A N/A N/A 2.20E-01 J 2.20E-01 mg/kg Max (1)

Acenaphthene mg/kg 4 / 48 38 N/A N/A N/A 4.10E-02 J 4.10E-02 mg/kg Max (1)
Anthracene mg/kg 5 / 48 37 N/A N/A N/A 9.20E-02 J 9.20E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 5 / 48 37 N/A N/A N/A 2.40E-01 J 2.40E-01 mg/kg Max (1)
Benzo(a)pyrene mg/kg 4 / 48 38 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 7 / 48 35 7.28E-02 2.48E-01 NP 3.60E-01 J 2.48E-01 mg/kg 95UCL (14)
Benzo(g,h,i)perylene mg/kg 3 / 45 39 N/A N/A N/A 2.00E-01 J 2.00E-01 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 3 / 48 40 N/A N/A N/A 6.10E-02 J 6.10E-02 mg/kg Max (1)
Chrysene mg/kg 12 / 48 32 8.81E-02 2.02E-01 G 3.60E-01 J 2.02E-01 mg/kg 95UCL (13)
Dibenz(a,h)anthracene mg/kg 2 / 48 39 N/A N/A N/A 6.10E-02 J 6.10E-02 mg/kg Max (1)
Fluoranthene mg/kg 9 / 48 35 7.28E-02 2.26E-01 NP 2.70E-01 J 2.26E-01 mg/kg 95UCL (14)
Fluorene mg/kg 2 / 48 40 N/A N/A N/A 6.50E-02 6.50E-02 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 3 / 48 39 N/A N/A N/A 1.40E-01 J 1.40E-01 mg/kg Max (1)
Naphthalene mg/kg 5 / 48 38 N/A N/A N/A 9.70E-02 J 9.70E-02 mg/kg Max (1)
Phenanthrene mg/kg 7 / 48 35 8.81E-02 1.48E-01 NP 2.30E-01 J 1.48E-01 mg/kg 95UCL (16)
Pyrene mg/kg 15 / 48 17 8.16E-02 1.20E-01 G 4.20E-01 J 1.20E-01 mg/kg 95UCL (12)
Semivolatile Organic Compounds
Carbazole mg/kg 1 / 48 40 N/A N/A N/A 2.40E-02 J 2.40E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 2 / 48 40 N/A N/A N/A 1.50E-01 J 1.50E-01 mg/kg Max (1)
Phenol mg/kg 3 / 48 0 N/A N/A N/A 4.10E+00 4.10E+00 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethene (total) mg/kg 13 / 49 3 5.57E-03 8.38E-03 G 6.70E-02 8.38E-03 mg/kg 95UCL (12)
Acetone mg/kg 3 / 49 0 N/A N/A N/A 1.00E+00 J 1.00E+00 mg/kg Max (1)
Benzene mg/kg 11 / 74 58 8.72E-04 1.12E-03 G 2.00E-03 J 1.12E-03 mg/kg 95UCL (16)
Carbon disulfide mg/kg 18 / 49 3 4.93E-03 6.94E-03 G 4.50E-02 6.94E-03 mg/kg 95UCL (12)
Ethylbenzene mg/kg 6 / 74 0 1.48E-02 3.82E-02 NP 2.60E-01 3.82E-02 mg/kg 95UCL (13)
Toluene mg/kg 1 / 74 24 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Trichloroethene mg/kg 9 / 49 8 3.51E-03 5.29E-03 NP 2.40E-02 5.29E-03 mg/kg 95UCL (17)
Vinyl chloride mg/kg 2 / 49 47 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

Xylene (total) mg/kg 6 / 74 0 4.08E-02 1.91E-01 NP 3.00E-01 1.91E-01 mg/kg 95UCL (16)
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TABLE I1-3.2:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals

Aluminum mg/kg 13 / 13 0 1.65E+04 1.96E+04 N 2.91E+04 1.96E+04 mg/kg 95UCL (2)
Antimony mg/kg 19 / 39 0 3.27E+00 4.68E+00 NP 1.61E+01 4.68E+00 mg/kg 95UCL (17)
Arsenic mg/kg 13 / 13 0 1.09E+01 1.22E+01 N 1.53E+01 1.22E+01 mg/kg 95UCL (2)
Barium mg/kg 13 / 13 0 9.70E+01 1.12E+02 N 1.42E+02 1.12E+02 mg/kg 95UCL (2)
Beryllium mg/kg 5 / 13 0 N/A N/A N/A 8.40E-01 J 8.40E-01 mg/kg Max (1)
Cadmium mg/kg 12 / 42 23 1.36E+00 2.13E+00 G 6.90E+00 2.13E+00 mg/kg 95UCL (16)
Chromium mg/kg 38 / 38 0 1.04E+02 1.15E+02 N 1.78E+02 1.15E+02 mg/kg 95UCL (2)
Cobalt mg/kg 13 / 38 0 9.08E+00 1.11E+01 N 3.41E+01 1.11E+01 mg/kg 95UCL (12)
Copper mg/kg 38 / 38 0 4.88E+01 5.49E+01 G 1.17E+02 5.49E+01 mg/kg 95UCL (10)
Iron mg/kg 38 / 38 0 3.78E+04 4.02E+04 N 5.33E+04 4.02E+04 mg/kg 95UCL (2)
Lead mg/kg 39 / 40 0 4.89E+01 7.81E+01 G 2.17E+02 7.81E+01 mg/kg 95UCL (13)
Manganese mg/kg 38 / 38 0 6.67E+02 7.42E+02 G 1.53E+03 7.42E+02 mg/kg 95UCL (10)
Mercury mg/kg 7 / 13 0 2.30E-01 2.69E-01 NP 4.50E-01 2.69E-01 mg/kg 95UCL (12)
Molybdenum mg/kg 4 / 13 2 N/A N/A N/A 5.40E-01 5.40E-01 mg/kg Max (1)
Nickel mg/kg 38 / 38 0 6.14E+01 6.82E+01 N 1.14E+02 6.82E+01 mg/kg 95UCL (2)
Selenium mg/kg 10 / 13 0 7.30E-01 9.61E-01 N 1.90E+00 9.61E-01 mg/kg 95UCL (12)
Silver mg/kg 5 / 38 24 N/A N/A N/A 3.97E+00 J 3.97E+00 mg/kg Max (1)
Thallium mg/kg 4 / 13 9 N/A N/A N/A 1.64E-01 1.64E-01 mg/kg Max (1)
Tin mg/kg 25 / 25 0 1.25E+01 1.37E+01 G 2.45E+01 1.37E+01 mg/kg 95UCL (10)
Titanium mg/kg 25 / 25 0 4.31E+03 4.48E+03 N 5.29E+03 4.48E+03 mg/kg 95UCL (2)
Vanadium mg/kg 38 / 38 0 1.09E+02 1.22E+02 N 2.02E+02 1.22E+02 mg/kg 95UCL (2)
Zinc mg/kg 38 / 38 0 1.36E+02 1.64E+02 LN 6.18E+02 1.64E+02 mg/kg 95UCL (3)
Polychlorinated Biphenyls
Aroclor-1254 mg/kg 1 / 32 0 N/A N/A N/A 2.40E-02 2.40E-02 mg/kg Max (1)
Aroclor-1260 mg/kg 5 / 32 0 N/A N/A N/A 7.20E-02 7.20E-02 mg/kg Max (1)
Pesticides
4,4'-DDD mg/kg 1 / 31 0 N/A N/A N/A 5.00E-03 5.00E-03 mg/kg Max (1)
4,4'-DDE mg/kg 2 / 31 29 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
4,4'-DDT mg/kg 5 / 31 0 N/A N/A N/A 2.80E-02 2.80E-02 mg/kg Max (1)
Endrin ketone mg/kg 1 / 31 0 N/A N/A N/A 5.00E-03 5.00E-03 mg/kg Max (1)
Heptachlor mg/kg 2 / 31 0 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)
Heptachlor epoxide mg/kg 2 / 31 0 N/A N/A N/A 8.90E-04 8.90E-04 mg/kg Max (1)

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface Soil Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene mg/kg 1 / 47 31 N/A N/A N/A 2.20E-02 J 2.20E-02 mg/kg Max (1)
Acenaphthylene mg/kg 1 / 47 46 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Anthracene mg/kg 3 / 47 31 N/A N/A N/A 1.90E-02 J 1.90E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 14 / 47 23 3.14E-02 4.50E-02 G 1.70E-01 J 4.50E-02 mg/kg 95UCL (12)
Benzo(a)pyrene mg/kg 11 / 46 24 4.42E-02 6.26E-02 G 1.90E-01 J 6.26E-02 mg/kg 95UCL (12)
Benzo(b)fluoranthene mg/kg 10 / 46 24 4.94E-02 6.61E-02 G 1.90E-01 J 6.61E-02 mg/kg 95UCL (12)
Benzo(g,h,i)perylene mg/kg 9 / 46 26 5.85E-02 6.90E-02 NP 1.50E-01 J 6.90E-02 mg/kg 95UCL (12)
Benzo(k)fluoranthene mg/kg 7 / 46 27 4.86E-02 7.44E-02 NP 2.20E-01 J 7.44E-02 mg/kg 95UCL (16)
Chrysene mg/kg 16 / 47 22 3.85E-02 5.66E-02 G 1.90E-01 J 5.66E-02 mg/kg 95UCL (16)
Dibenz(a,h)anthracene mg/kg 1 / 46 45 N/A N/A N/A 2.40E-02 J 2.40E-02 mg/kg Max (1)
Fluoranthene mg/kg 16 / 47 22 4.60E-02 6.81E-02 G 2.70E-01 J 6.81E-02 mg/kg 95UCL (16)
Indeno(1,2,3-cd)pyrene mg/kg 7 / 46 27 4.85E-02 5.98E-02 NP 1.50E-01 J 5.98E-02 mg/kg 95UCL (16)
Naphthalene mg/kg 1 / 47 31 N/A N/A N/A 3.30E-02 J 3.30E-02 mg/kg Max (1)
Phenanthrene mg/kg 14 / 47 23 2.53E-02 3.41E-02 G 1.00E-01 J 3.41E-02 mg/kg 95UCL (12)
Pyrene mg/kg 16 / 47 22 5.55E-02 7.63E-02 G 2.40E-01 J 7.63E-02 mg/kg 95UCL (16)
Semivolatile Organic Compounds
4-Methylphenol mg/kg 1 / 47 46 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
Carbazole mg/kg 1 / 47 30 N/A N/A N/A 5.20E-02 J 5.20E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 2 / 47 30 N/A N/A N/A 3.30E-02 3.30E-02 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethene (total) mg/kg 10 / 35 0 8.24E-03 1.23E-02 G 6.20E-02 1.23E-02 mg/kg 95UCL (12)
Acetone mg/kg 7 / 45 0 6.37E-02 1.45E-01 NP 4.10E-01 J 1.45E-01 mg/kg 95UCL (16)
Benzene mg/kg 3 / 49 32 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 10 / 45 1 6.18E-03 8.41E-03 G 3.80E-02 8.41E-03 mg/kg 95UCL (12)
cis-1,2-Dichloroethene mg/kg 2 / 10 0 N/A N/A N/A 2.40E-02 2.40E-02 mg/kg Max (1)
Ethylbenzene mg/kg 1 / 49 29 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Toluene mg/kg 3 / 49 32 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
trans-1,2-Dichloroethene mg/kg 1 / 10 0 N/A N/A N/A 2.10E-03 2.10E-03 mg/kg Max (1)
Trichloroethene mg/kg 14 / 45 0 5.51E-03 8.16E-03 G 4.50E-02 8.16E-03 mg/kg 95UCL (12)

Xylene (total) mg/kg 2 / 49 0 N/A N/A N/A 9.30E-02 J 9.30E-02 mg/kg Max (1)
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TABLE I1-3.3:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 25 / 25 0 1.71E+04 1.92E+04 N 2.91E+04 1.92E+04 mg/kg 95UCL (2)

Antimony mg/kg 31 / 86 0 3.02E+00 3.94E+00 NP 1.61E+01 3.94E+00 mg/kg 95UCL (17)
Arsenic mg/kg 25 / 25 0 1.07E+01 1.21E+01 G 2.41E+01 1.21E+01 mg/kg 95UCL (10)
Barium mg/kg 25 / 25 0 9.46E+01 1.06E+02 N 1.77E+02 1.06E+02 mg/kg 95UCL (2)
Beryllium mg/kg 10 / 25 0 3.00E-01 3.79E-01 N 8.40E-01 J 3.79E-01 mg/kg 95UCL (12)
Cadmium mg/kg 15 / 88 57 1.34E+00 1.91E+00 G 6.90E+00 1.91E+00 mg/kg 95UCL (12)
Chromium mg/kg 84 / 84 0 1.12E+02 1.20E+02 N 1.96E+02 1.20E+02 mg/kg 95UCL (2)
Cobalt mg/kg 25 / 84 0 9.55E+00 1.12E+01 G 3.41E+01 1.12E+01 mg/kg 95UCL (12)
Copper mg/kg 83 / 84 0 4.52E+01 4.90E+01 G 1.17E+02 4.90E+01 mg/kg 95UCL (17)
Iron mg/kg 84 / 84 0 3.82E+04 4.00E+04 N 5.74E+04 4.00E+04 mg/kg 95UCL (2)
Lead mg/kg 84 / 87 0 3.18E+01 3.77E+01 NP 2.17E+02 3.77E+01 mg/kg 95UCL (17)
Manganese mg/kg 84 / 84 0 6.81E+02 7.68E+02 NP 3.27E+03 7.68E+02 mg/kg 95UCL (2)
Mercury mg/kg 13 / 25 0 2.13E-01 2.54E-01 N 4.70E-01 2.54E-01 mg/kg 95UCL (12)
Molybdenum mg/kg 5 / 26 3 N/A N/A N/A 6.20E-01 6.20E-01 mg/kg Max (1)
Nickel mg/kg 84 / 84 0 6.48E+01 6.96E+01 N 1.47E+02 6.96E+01 mg/kg 95UCL (2)
Selenium mg/kg 16 / 25 0 7.91E-01 1.02E+00 G 2.70E+00 1.02E+00 mg/kg 95UCL (16)
Silver mg/kg 8 / 84 59 5.44E-01 2.03E+00 NP 3.97E+00 J 2.03E+00 mg/kg 95UCL (14)
Thallium mg/kg 5 / 25 20 N/A N/A N/A 1.64E-01 1.64E-01 mg/kg Max (1)
Tin mg/kg 62 / 62 0 1.14E+01 1.20E+01 G 2.45E+01 1.20E+01 mg/kg 95UCL (10)
Titanium mg/kg 62 / 62 0 4.30E+03 4.39E+03 NP 5.30E+03 4.39E+03 mg/kg 95UCL (2)
Vanadium mg/kg 84 / 84 0 1.12E+02 1.20E+02 N 2.02E+02 1.20E+02 mg/kg 95UCL (2)
Zinc mg/kg 84 / 84 0 1.06E+02 1.44E+02 NP 6.18E+02 1.44E+02 mg/kg 95UCL (4)
Polychlorinated Biphenyls
Aroclor-1254 mg/kg 2 / 64 0 N/A N/A N/A 1.00E-01 1.00E-01 mg/kg Max (1)
Aroclor-1260 mg/kg 6 / 64 0 2.08E-02 6.31E-02 NP 7.20E-02 6.31E-02 mg/kg 95UCL (16)
Pesticides
4,4'-DDD mg/kg 2 / 63 0 N/A N/A N/A 1.30E-02 1.30E-02 mg/kg Max (1)
4,4'-DDE mg/kg 3 / 63 0 N/A N/A N/A 2.00E-02 2.00E-02 mg/kg Max (1)
4,4'-DDT mg/kg 7 / 63 0 3.52E-03 6.03E-03 NP 4.90E-02 6.03E-03 mg/kg 95UCL (17)
Dieldrin mg/kg 1 / 63 0 N/A N/A N/A 6.00E-03 J 6.00E-03 mg/kg Max (1)
Endrin ketone mg/kg 1 / 63 1 N/A N/A N/A 5.00E-03 5.00E-03 mg/kg Max (1)
gamma-Chlordane mg/kg 1 / 63 0 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Heptachlor mg/kg 2 / 63 0 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)
Heptachlor epoxide mg/kg 3 / 63 0 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Surface and Polycyclic Aromatic Hydrocarbons
Subsurface Soil 2-Methylnaphthalene mg/kg 1 / 87 67 N/A N/A N/A 2.20E-02 J 2.20E-02 mg/kg Max (1)

Acenaphthylene mg/kg 1 / 87 86 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Anthracene mg/kg 3 / 87 68 N/A N/A N/A 1.90E-02 J 1.90E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 16 / 87 57 2.85E-02 3.95E-02 G 1.70E-01 J 3.95E-02 mg/kg 95UCL (12)
Benzo(a)pyrene mg/kg 12 / 86 59 3.95E-02 5.48E-02 G 1.90E-01 J 5.48E-02 mg/kg 95UCL (12)
Benzo(b)fluoranthene mg/kg 10 / 86 60 4.60E-02 6.03E-02 G 1.90E-01 J 6.03E-02 mg/kg 95UCL (12)
Benzo(g,h,i)perylene mg/kg 9 / 86 62 5.60E-02 6.50E-02 NP 1.50E-01 J 6.50E-02 mg/kg 95UCL (12)
Benzo(k)fluoranthene mg/kg 7 / 86 63 4.43E-02 7.17E-02 NP 2.20E-01 J 7.17E-02 mg/kg 95UCL (16)
Chrysene mg/kg 18 / 87 56 3.47E-02 4.69E-02 G 1.90E-01 J 4.69E-02 mg/kg 95UCL (12)
Dibenz(a,h)anthracene mg/kg 1 / 86 85 N/A N/A N/A 2.40E-02 J 2.40E-02 mg/kg Max (1)
Fluoranthene mg/kg 17 / 87 57 4.18E-02 5.78E-02 G 2.70E-01 J 5.78E-02 mg/kg 95UCL (12)
Indeno(1,2,3-cd)pyrene mg/kg 8 / 86 62 4.38E-02 5.47E-02 NP 1.50E-01 J 5.47E-02 mg/kg 95UCL (16)
Naphthalene mg/kg 1 / 87 67 N/A N/A N/A 3.30E-02 J 3.30E-02 mg/kg Max (1)
Phenanthrene mg/kg 15 / 87 58 2.31E-02 3.05E-02 G 1.00E-01 J 3.05E-02 mg/kg 95UCL (12)
Pyrene mg/kg 17 / 87 57 5.14E-02 6.71E-02 G 2.40E-01 J 6.71E-02 mg/kg 95UCL (12)
Semivolatile Organic Compounds
4-Methylphenol mg/kg 1 / 87 86 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
Carbazole mg/kg 1 / 87 66 N/A N/A N/A 5.20E-02 J 5.20E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 3 / 87 65 N/A N/A N/A 1.20E-01 J 1.20E-01 mg/kg Max (1)
Phenol mg/kg 5 / 87 62 N/A N/A N/A 2.60E-01 J 2.60E-01 mg/kg Max (1)
Volatile Organic Compounds
1,1,2-Trichloroethane mg/kg 1 / 116 92 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
1,2-Dichloroethane mg/kg 1 / 116 90 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
1,2-Dichloroethene (total) mg/kg 22 / 74 0 5.29E-02 8.22E-02 G 8.20E-01 8.22E-02 mg/kg 95UCL (12)
Acetone mg/kg 20 / 116 0 6.08E-02 6.87E-02 G 4.10E-01 J 6.87E-02 mg/kg 95UCL (12)
Benzene mg/kg 3 / 124 88 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 17 / 116 1 4.47E-03 6.55E-03 NP 9.50E-02 6.55E-03 mg/kg 95UCL (17)
Chloromethane mg/kg 1 / 116 90 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
cis-1,2-Dichloroethene mg/kg 19 / 42 0 5.33E-02 8.78E-02 G 5.70E-01 J 8.78E-02 mg/kg 95UCL (12)
Ethylbenzene mg/kg 1 / 124 83 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Tetrachloroethene mg/kg 5 / 116 86 N/A N/A N/A 5.00E-03 J 5.00E-03 mg/kg Max (1)
Toluene mg/kg 5 / 124 86 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
trans-1,2-Dichloroethene mg/kg 12 / 42 8 2.20E-03 2.74E-03 N 8.00E-03 J 2.74E-03 mg/kg 95UCL (12)
Trichloroethene mg/kg 44 / 116 0 4.70E-02 1.34E-01 NP 1.90E+00 J 1.34E-01 mg/kg 95UCL (13)
Vinyl chloride mg/kg 2 / 116 4 N/A N/A N/A 3.60E-02 3.60E-02 mg/kg Max (1)

Xylene (total) mg/kg 3 / 124 1 N/A N/A N/A 9.30E-02 J 9.30E-02 mg/kg Max (1)
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TABLE I1-3.4:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.

Page 3 of 3



TABLE I1-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 13 / 13 0 1.40E+04 1.71E+04 G 2.60E+04 1.71E+04 mg/kg 95UCL (10)
Antimony mg/kg 10 / 21 3 1.41E+00 2.33E+00 G 7.99E+00 J 2.33E+00 mg/kg 95UCL (17)
Arsenic mg/kg 17 / 17 0 1.19E+01 1.33E+01 G 1.79E+01 J 1.33E+01 mg/kg 95UCL (10)
Barium mg/kg 17 / 17 0 1.94E+02 2.46E+02 G 5.80E+02 J 2.46E+02 mg/kg 95UCL (10)
Beryllium mg/kg 12 / 17 0 4.03E-01 4.50E-01 N 6.50E-01 4.50E-01 mg/kg 95UCL (12)
Cadmium mg/kg 11 / 22 3 1.05E+00 1.55E+00 G 4.80E+00 1.55E+00 mg/kg 95UCL (12)
Chromium mg/kg 21 / 21 0 5.87E+01 7.75E+01 G 1.57E+02 7.75E+01 mg/kg 95UCL (10)
Cobalt mg/kg 17 / 21 0 1.29E+01 1.53E+01 G 3.70E+01 J 1.53E+01 mg/kg 95UCL (17)
Copper mg/kg 21 / 21 0 3.60E+01 4.17E+01 N 7.21E+01 J 4.17E+01 mg/kg 95UCL (2)
Iron mg/kg 17 / 17 0 3.14E+04 3.54E+04 N 5.10E+04 3.54E+04 mg/kg 95UCL (2)
Lead mg/kg 27 / 27 0 5.72E+01 1.34E+02 NP 4.60E+02 1.34E+02 mg/kg 95UCL (4)
Manganese mg/kg 17 / 17 0 5.40E+02 6.92E+02 G 1.20E+03 6.92E+02 mg/kg 95UCL (10)
Mercury mg/kg 9 / 17 0 7.14E-02 1.04E-01 NP 2.80E-01 1.04E-01 mg/kg 95UCL (16)
Molybdenum mg/kg 3 / 17 5 N/A N/A N/A 3.50E-01 J 3.50E-01 mg/kg Max (1)
Nickel mg/kg 21 / 21 0 3.86E+01 4.58E+01 G 6.94E+01 4.58E+01 mg/kg 95UCL (10)
Selenium mg/kg 6 / 17 0 6.15E-01 9.91E-01 NP 2.20E+00 9.91E-01 mg/kg 95UCL (16)
Silver mg/kg 1 / 21 20 N/A N/A N/A 5.90E-02 J 5.90E-02 mg/kg Max (1)
Tin mg/kg 4 / 4 0 N/A N/A N/A 1.67E+01 1.67E+01 mg/kg Max (1)
Titanium mg/kg 4 / 4 0 N/A N/A N/A 4.29E+03 4.29E+03 mg/kg Max (1)
Vanadium mg/kg 21 / 21 0 5.97E+01 7.00E+01 G 1.30E+02 7.00E+01 mg/kg 95UCL (10)
Zinc mg/kg 21 / 21 0 1.49E+02 2.06E+02 G 9.02E+02 2.06E+02 mg/kg 95UCL (10)
Dioxins
Dioxin TEQ mg/kg 8 / 8 0 7.28E-09 5.66E-08 NP 4.20E-08 4.20E-08 mg/kg Max (6)
Polychlorinated Biphenyls
Total PCBs mg/kg 7 / 7 0 1.82E-02 1.89E-01 NP 1.21E-01 1.21E-01 mg/kg Max (6)
Pesticides
4,4'-DDD mg/kg 1 / 13 12 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
4,4'-DDT mg/kg 1 / 13 0 N/A N/A N/A 6.10E-03 6.10E-03 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
Chrysene mg/kg 1 / 21 20 N/A N/A N/A 2.00E-02 J 2.00E-02 mg/kg Max (1)
Fluoranthene mg/kg 2 / 21 19 N/A N/A N/A 2.20E-02 J 2.20E-02 mg/kg Max (1)
Phenanthrene mg/kg 2 / 21 14 N/A N/A N/A 1.30E-01 J 1.30E-01 mg/kg Max (1)
Pyrene mg/kg 4 / 21 17 N/A N/A N/A 6.80E-02 J 6.80E-02 mg/kg Max (1)
Semivolatile Organic Compounds
Phenol mg/kg 1 / 21 20 N/A N/A N/A 6.10E-02 J 6.10E-02 mg/kg Max (1)

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface Soil Volatile Organic Compounds
1,2-Dichloroethane mg/kg 1 / 32 31 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
1,2-Dichloroethene (total) mg/kg 1 / 24 23 N/A N/A N/A 9.00E-03 J 9.00E-03 mg/kg Max (1)
Benzene mg/kg 1 / 32 31 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 3 / 32 24 N/A N/A N/A 6.00E-03 J 6.00E-03 mg/kg Max (1)
Ethylbenzene mg/kg 1 / 32 1 N/A N/A N/A 1.60E-02 1.60E-02 mg/kg Max (1)
Tetrachloroethene mg/kg 1 / 32 31 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Toluene mg/kg 2 / 32 23 N/A N/A N/A 9.00E-03 J 9.00E-03 mg/kg Max (1)
Trichloroethene mg/kg 3 / 32 0 N/A N/A N/A 1.50E-02 1.50E-02 mg/kg Max (1)

Xylene (total) mg/kg 1 / 32 0 N/A N/A N/A 3.20E-02 3.20E-02 mg/kg Max (1)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Page 2 of 3



TABLE I1-3.5:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 24 / 24 0 1.57E+04 1.83E+04 G 3.20E+04 1.83E+04 mg/kg 95UCL (10)

Antimony mg/kg 22 / 60 21 1.95E+00 2.70E+00 G 8.84E+00 J 2.70E+00 mg/kg 95UCL (17)
Arsenic mg/kg 32 / 32 0 1.10E+01 1.20E+01 N 1.79E+01 J 1.20E+01 mg/kg 95UCL (2)
Barium mg/kg 32 / 32 0 1.64E+02 1.97E+02 G 5.80E+02 J 1.97E+02 mg/kg 95UCL (10)
Beryllium mg/kg 23 / 32 0 4.57E-01 5.05E-01 N 8.80E-01 5.05E-01 mg/kg 95UCL (12)
Cadmium mg/kg 21 / 62 26 1.03E+00 1.36E+00 G 4.80E+00 1.36E+00 mg/kg 95UCL (12)
Chromium mg/kg 60 / 60 0 8.32E+01 9.71E+01 G 3.67E+02 9.71E+01 mg/kg 95UCL (10)
Cobalt mg/kg 32 / 60 0 1.14E+01 1.26E+01 G 3.70E+01 J 1.26E+01 mg/kg 95UCL (12)
Copper mg/kg 58 / 60 0 4.27E+01 4.80E+01 G 1.90E+02 4.80E+01 mg/kg 95UCL (17)
Iron mg/kg 52 / 52 0 3.53E+04 3.79E+04 G 5.45E+04 3.79E+04 mg/kg 95UCL (10)
Lead mg/kg 65 / 68 0 3.48E+01 6.67E+01 NP 4.60E+02 6.67E+01 mg/kg 95UCL (13)
Manganese mg/kg 52 / 52 0 5.83E+02 6.57E+02 G 1.60E+03 6.57E+02 mg/kg 95UCL (10)
Mercury mg/kg 18 / 32 0 9.09E-02 1.23E-01 G 4.20E-01 1.23E-01 mg/kg 95UCL (12)
Molybdenum mg/kg 8 / 32 2 1.36E-01 2.51E-01 NP 1.00E+00 J 2.51E-01 mg/kg 95UCL (16)
Nickel mg/kg 59 / 60 0 5.01E+01 5.57E+01 G 1.24E+02 5.57E+01 mg/kg 95UCL (17)
Selenium mg/kg 12 / 32 0 4.22E-01 5.62E-01 G 2.20E+00 5.62E-01 mg/kg 95UCL (12)
Silver mg/kg 2 / 60 58 N/A N/A N/A 9.10E-02 J 9.10E-02 mg/kg Max (1)
Thallium mg/kg 1 / 32 31 N/A N/A N/A 8.10E-02 J 8.10E-02 mg/kg Max (1)
Tin mg/kg 28 / 28 0 1.24E+01 1.39E+01 G 2.80E+01 1.39E+01 mg/kg 95UCL (10)
Titanium mg/kg 28 / 28 0 3.99E+03 4.18E+03 N 4.98E+03 4.18E+03 mg/kg 95UCL (2)
Vanadium mg/kg 60 / 60 0 8.68E+01 9.70E+01 G 1.82E+02 9.70E+01 mg/kg 95UCL (10)
Zinc mg/kg 60 / 60 0 1.17E+02 1.92E+02 NP 9.02E+02 1.92E+02 mg/kg 95UCL (4)
Dioxins
Dioxin TEQ mg/kg 16 / 16 0 4.84E-09 1.56E-08 NP 4.20E-08 1.56E-08 mg/kg 95UCL (4)
Explosives
HMX mg/kg 1 / 32 11 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
Nitroglycerine mg/kg 1 / 21 8 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
RDX mg/kg 1 / 32 11 N/A N/A N/A 4.30E-01 J 4.30E-01 mg/kg Max (1)
Polychlorinated Biphenyls
Aroclor-1260 mg/kg 1 / 44 22 N/A N/A N/A 2.00E-02 J 2.00E-02 mg/kg Max (1)
Total PCBs mg/kg 16 / 16 0 8.52E-03 8.32E-02 NP 1.21E-01 8.32E-02 mg/kg 95UCL (6)
Pesticides
4,4'-DDD mg/kg 1 / 44 43 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
4,4'-DDT mg/kg 3 / 44 1 N/A N/A N/A 6.10E-03 6.10E-03 mg/kg Max (1)
Heptachlor mg/kg 2 / 44 0 N/A N/A N/A 9.00E-04 J 9.00E-04 mg/kg Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
Surface and Polycyclic Aromatic Hydrocarbons

Subsurface Soil Benzo(a)pyrene mg/kg 1 / 60 59 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 1 / 60 59 N/A N/A N/A 2.90E-02 J 2.90E-02 mg/kg Max (1)
Chrysene mg/kg 2 / 60 58 N/A N/A N/A 2.00E-02 J 2.00E-02 mg/kg Max (1)
Fluoranthene mg/kg 3 / 60 57 N/A N/A N/A 2.20E-02 J 2.20E-02 mg/kg Max (1)
Phenanthrene mg/kg 2 / 60 45 N/A N/A N/A 1.30E-01 J 1.30E-01 mg/kg Max (1)
Pyrene mg/kg 5 / 60 55 N/A N/A N/A 6.80E-02 J 6.80E-02 mg/kg Max (1)
Semivolatile Organic Compounds
4-Methylphenol mg/kg 1 / 60 59 N/A N/A N/A 9.80E-02 J 9.80E-02 mg/kg Max (1)
Phenol mg/kg 6 / 60 45 6.86E-02 1.13E-01 NP 3.80E-01 J 1.13E-01 mg/kg 95UCL (16)
Volatile Organic Compounds
1,2-Dichloroethane mg/kg 2 / 95 93 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)
1,2-Dichloroethene (total) mg/kg 17 / 79 0 9.77E+00 7.21E+01 NP 7.70E+02 7.21E+01 mg/kg 95UCL (14)
1,4-Dichlorobenzene mg/kg 3 / 60 3 N/A N/A N/A 6.90E-01 6.90E-01 mg/kg Max (1)
Acetone mg/kg 2 / 95 2 N/A N/A N/A 9.70E-02 J 9.70E-02 mg/kg Max (1)
Benzene mg/kg 3 / 95 92 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 15 / 95 2 4.08E-03 4.96E-03 G 2.60E-02 4.96E-03 mg/kg 95UCL (12)
cis-1,2-Dichloroethene mg/kg 1 / 16 15 N/A N/A N/A 1.60E-04 J 1.60E-04 mg/kg Max (1)
Ethylbenzene mg/kg 1 / 95 7 N/A N/A N/A 1.60E-02 1.60E-02 mg/kg Max (1)
Tetrachloroethene mg/kg 1 / 95 94 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
Toluene mg/kg 3 / 95 78 N/A N/A N/A 9.00E-03 J 9.00E-03 mg/kg Max (1)
Trichloroethene mg/kg 11 / 95 10 2.00E-03 2.51E-03 NP 1.50E-02 2.51E-03 mg/kg 95UCL (16)
Vinyl chloride mg/kg 7 / 95 0 5.43E-01 4.14E+00 NP 5.10E+01 4.14E+00 mg/kg 95UCL (14)

Xylene (total) mg/kg 3 / 95 2 N/A N/A N/A 3.20E-02 3.20E-02 mg/kg Max (1)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.
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TABLE I1-3.6:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.7:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 9 / 9 0 1.08E+04 1.22E+04 NP 1.40E+04 1.22E+04 mg/kg 95UCL (2)
Antimony mg/kg 28 / 66 0 6.35E+00 8.53E+00 NP 7.40E+01 8.53E+00 mg/kg 95UCL (16)
Arsenic mg/kg 18 / 18 0 1.37E+01 1.68E+01 N 3.08E+01 1.68E+01 mg/kg 95UCL (2)
Barium mg/kg 11 / 11 0 1.81E+02 2.53E+02 G 5.64E+02 J 2.53E+02 mg/kg 95UCL (10)
Beryllium mg/kg 14 / 18 0 4.82E-01 5.42E-01 N 8.30E-01 5.42E-01 mg/kg 95UCL (12)
Cadmium mg/kg 17 / 67 48 3.24E+00 4.41E+00 G 9.60E+00 4.41E+00 mg/kg 95UCL (17)
Chromium mg/kg 65 / 65 0 9.39E+01 1.04E+02 G 2.51E+02 J 1.04E+02 mg/kg 95UCL (10)
Cobalt mg/kg 11 / 65 0 8.68E+00 9.59E+00 N 2.07E+01 J 9.59E+00 mg/kg 95UCL (12)
Copper mg/kg 65 / 65 0 4.67E+01 5.24E+01 NP 2.27E+02 J 5.24E+01 mg/kg 95UCL (2)
Iron mg/kg 63 / 63 0 3.80E+04 4.01E+04 G 7.40E+04 4.01E+04 mg/kg 95UCL (10)
Lead mg/kg 68 / 69 0 1.85E+02 6.23E+02 NP 6.81E+03 J 6.23E+02 mg/kg 95UCL (13)
Manganese mg/kg 63 / 63 0 5.44E+02 5.89E+02 G 1.15E+03 5.89E+02 mg/kg 95UCL (10)
Mercury mg/kg 7 / 11 0 2.17E-01 3.14E-01 NP 5.20E-01 J 3.14E-01 mg/kg 95UCL (17)
Molybdenum mg/kg 2 / 11 1 N/A N/A N/A 9.70E-01 J 9.70E-01 mg/kg Max (1)
Nickel mg/kg 65 / 65 0 4.27E+01 4.65E+01 G 1.08E+02 4.65E+01 mg/kg 95UCL (10)
Selenium mg/kg 3 / 11 4 N/A N/A N/A 9.00E-01 J 9.00E-01 mg/kg Max (1)
Silver mg/kg 3 / 65 51 N/A N/A N/A 3.95E+00 J 3.95E+00 mg/kg Max (1)
Tin mg/kg 54 / 54 0 1.39E+01 1.52E+01 LN 4.38E+01 1.52E+01 mg/kg 95UCL (2)
Titanium mg/kg 54 / 54 0 3.90E+03 4.06E+03 N 5.71E+03 4.06E+03 mg/kg 95UCL (2)
Vanadium mg/kg 65 / 65 0 1.04E+02 1.12E+02 N 1.91E+02 1.12E+02 mg/kg 95UCL (2)
Zinc mg/kg 65 / 65 0 3.68E+02 8.71E+02 NP 5.88E+03 J 8.71E+02 mg/kg 95UCL (4)
Dioxins
Dioxin TEQ mg/kg 4 / 4 0 N/A N/A N/A 8.71E-05 8.71E-05 mg/kg Max (1)
Explosives
Picric Acid mg/kg 1 / 17 13 N/A N/A N/A 2.70E-02 J 2.70E-02 mg/kg Max (1)
Polychlorinated Biphenyls
Aroclor-1260 mg/kg 7 / 46 0 4.05E-02 8.18E-02 NP 9.20E-01 8.18E-02 mg/kg 95UCL (17)
Total PCBs mg/kg 3 / 3 0 N/A N/A N/A 2.32E-02 2.32E-02 mg/kg Max (1)
Pesticides
4,4'-DDD mg/kg 2 / 44 0 N/A N/A N/A 8.00E-03 8.00E-03 mg/kg Max (1)
4,4'-DDE mg/kg 1 / 44 0 N/A N/A N/A 1.00E-02 1.00E-02 mg/kg Max (1)
4,4'-DDT mg/kg 12 / 44 0 8.59E-03 1.49E-02 NP 1.60E-01 1.49E-02 mg/kg 95UCL (17)
alpha-Chlordane mg/kg 2 / 44 0 N/A N/A N/A 8.00E-03 J 8.00E-03 mg/kg Max (1)
beta-BHC mg/kg 1 / 44 0 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
Dieldrin mg/kg 1 / 44 0 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Endosulfan I mg/kg 1 / 44 0 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
Endrin mg/kg 1 / 44 43 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.7:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
Surface Soil Endrin aldehyde mg/kg 4 / 44 0 N/A N/A N/A 9.00E-03 J 9.00E-03 mg/kg Max (1)

Endrin ketone mg/kg 1 / 44 43 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
gamma-Chlordane mg/kg 5 / 44 0 N/A N/A N/A 8.00E-03 8.00E-03 mg/kg Max (1)
Heptachlor epoxide mg/kg 1 / 44 0 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene mg/kg 3 / 61 54 N/A N/A N/A 1.60E-01 J 1.60E-01 mg/kg Max (1)
Acenaphthene mg/kg 2 / 61 55 N/A N/A N/A 1.50E-01 J 1.50E-01 mg/kg Max (1)
Acenaphthylene mg/kg 1 / 57 53 N/A N/A N/A 2.10E-02 J 2.10E-02 mg/kg Max (1)
Anthracene mg/kg 6 / 61 51 6.08E-02 9.44E-02 NP 1.40E-01 J 9.44E-02 mg/kg 95UCL (16)
Benzo(a)anthracene mg/kg 15 / 61 43 5.28E-02 1.18E-01 NP 2.40E-01 J 1.18E-01 mg/kg 95UCL (13)
Benzo(a)pyrene mg/kg 11 / 61 46 5.24E-02 7.80E-02 NP 1.80E-01 J 7.80E-02 mg/kg 95UCL (17)
Benzo(b)fluoranthene mg/kg 14 / 61 41 7.38E-02 1.06E-01 NP 3.50E-01 J 1.06E-01 mg/kg 95UCL (17)
Benzo(g,h,i)perylene mg/kg 5 / 58 53 N/A N/A N/A 7.00E-02 J 7.00E-02 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 5 / 61 52 N/A N/A N/A 2.00E-01 J 2.00E-01 mg/kg Max (1)
Chrysene mg/kg 23 / 61 34 6.78E-02 1.29E-01 LN 3.50E-01 J 1.29E-01 mg/kg 95UCL (13)
Dibenz(a,h)anthracene mg/kg 1 / 61 59 N/A N/A N/A 3.20E-02 J 3.20E-02 mg/kg Max (1)
Fluoranthene mg/kg 21 / 61 4 7.17E-02 1.02E-01 NP 7.20E-01 1.02E-01 mg/kg 95UCL (17)
Fluorene mg/kg 2 / 61 55 N/A N/A N/A 9.50E-02 J 9.50E-02 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 5 / 61 53 N/A N/A N/A 6.60E-02 J 6.60E-02 mg/kg Max (1)
Naphthalene mg/kg 4 / 61 53 N/A N/A N/A 2.20E-01 J 2.20E-01 mg/kg Max (1)
Phenanthrene mg/kg 16 / 61 4 6.46E-02 1.03E-01 NP 5.80E-01 1.03E-01 mg/kg 95UCL (17)
Pyrene mg/kg 23 / 61 4 7.91E-02 1.06E-01 LN 7.20E-01 1.06E-01 mg/kg 95UCL (16)
Semivolatile Organic Compounds
Carbazole mg/kg 2 / 60 55 N/A N/A N/A 4.90E-02 J 4.90E-02 mg/kg Max (1)
Dibenzofuran mg/kg 2 / 61 56 N/A N/A N/A 6.90E-02 J 6.90E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 1 / 61 57 N/A N/A N/A 6.20E-02 J 6.20E-02 mg/kg Max (1)
Phenol mg/kg 1 / 61 56 N/A N/A N/A 1.30E-01 J 1.30E-01 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethene (total) mg/kg 1 / 49 4 N/A N/A N/A 2.50E-02 J 2.50E-02 mg/kg Max (1)
Acetone mg/kg 12 / 58 0 6.22E-02 6.88E-02 N 1.70E-01 J 6.88E-02 mg/kg 95UCL (12)
Benzene mg/kg 18 / 61 16 2.57E-03 3.26E-03 G 1.10E-02 J 3.26E-03 mg/kg 95UCL (12)
Carbon disulfide mg/kg 26 / 58 1 5.40E-03 6.81E-03 G 3.60E-02 6.81E-03 mg/kg 95UCL (12)
Chloromethane mg/kg 6 / 58 48 1.50E-03 1.82E-03 NP 2.00E-03 J 1.82E-03 mg/kg 95UCL (12)
Ethylbenzene mg/kg 5 / 62 3 N/A N/A N/A 2.50E-02 J 2.50E-02 mg/kg Max (1)
Styrene mg/kg 1 / 57 53 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)
Tetrachloroethene mg/kg 2 / 58 0 N/A N/A N/A 1.40E-01 J 1.40E-01 mg/kg Max (1)
Toluene mg/kg 11 / 62 11 2.34E-03 3.12E-03 G 1.40E-02 J 3.12E-03 mg/kg 95UCL (12)
Trichloroethene mg/kg 1 / 58 13 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)

Xylene (total) mg/kg 7 / 62 0 7.44E-03 2.19E-02 NP 1.70E-01 J 2.19E-02 mg/kg 95UCL (13)
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TABLE I1-3.7:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.8:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 35 / 35 0 1.76E+04 2.00E+04 NP 3.54E+04 2.00E+04 mg/kg 95UCL (2)

Antimony mg/kg 35 / 130 0 5.05E+00 6.38E+00 NP 7.40E+01 6.38E+00 mg/kg 95UCL (17)
Arsenic mg/kg 48 / 48 0 1.22E+01 1.45E+01 G 3.18E+01 1.45E+01 mg/kg 95UCL (10)
Barium mg/kg 39 / 39 0 1.56E+02 2.59E+02 NP 8.31E+02 2.59E+02 mg/kg 95UCL (4)
Beryllium mg/kg 37 / 54 0 5.35E-01 5.83E-01 N 1.10E+00 5.83E-01 mg/kg 95UCL (12)
Cadmium mg/kg 32 / 132 0 2.70E+00 3.77E+00 LN 6.25E+01 3.77E+00 mg/kg 95UCL (17)
Chromium mg/kg 129 / 129 0 9.57E+01 1.04E+02 G 2.51E+02 J 1.04E+02 mg/kg 95UCL (10)
Cobalt mg/kg 39 / 129 0 9.48E+00 1.03E+01 G 2.71E+01 1.03E+01 mg/kg 95UCL (12)
Copper mg/kg 131 / 133 0 4.68E+01 5.02E+01 NP 2.27E+02 J 5.02E+01 mg/kg 95UCL (12)
Iron mg/kg 125 / 125 0 3.81E+04 3.96E+04 N 7.40E+04 3.96E+04 mg/kg 95UCL (2)
Lead mg/kg 136 / 137 0 1.15E+02 3.36E+02 NP 6.81E+03 J 3.36E+02 mg/kg 95UCL (13)
Manganese mg/kg 125 / 125 0 5.43E+02 5.81E+02 G 1.70E+03 5.81E+02 mg/kg 95UCL (10)
Mercury mg/kg 19 / 39 0 2.49E-01 3.90E-01 LN 2.70E+00 3.90E-01 mg/kg 95UCL (16)
Molybdenum mg/kg 4 / 39 20 N/A N/A N/A 9.70E-01 J 9.70E-01 mg/kg Max (1)
Nickel mg/kg 129 / 129 0 5.10E+01 5.50E+01 G 1.19E+02 5.50E+01 mg/kg 95UCL (10)
Selenium mg/kg 5 / 39 24 N/A N/A N/A 9.00E-01 J 9.00E-01 mg/kg Max (1)
Silver mg/kg 5 / 129 87 N/A N/A N/A 3.95E+00 J 3.95E+00 mg/kg Max (1)
Tin mg/kg 91 / 92 0 1.40E+01 1.50E+01 NP 4.38E+01 1.50E+01 mg/kg 95UCL (12)
Titanium mg/kg 92 / 92 0 4.06E+03 4.19E+03 N 5.71E+03 4.19E+03 mg/kg 95UCL (2)
Vanadium mg/kg 129 / 129 0 1.07E+02 1.14E+02 G 2.11E+02 1.14E+02 mg/kg 95UCL (10)
Zinc mg/kg 133 / 133 0 2.48E+02 4.98E+02 NP 5.88E+03 J 4.98E+02 mg/kg 95UCL (4)
Dioxins
Dioxin TEQ mg/kg 8 / 8 0 3.24E-05 6.81E-05 NP 8.71E-05 6.81E-05 mg/kg 95UCL (4)
Explosives
Picric Acid mg/kg 2 / 38 30 N/A N/A N/A 2.90E-02 J 2.90E-02 mg/kg Max (1)
Polychlorinated Biphenyls
Aroclor-1254 mg/kg 1 / 72 0 N/A N/A N/A 5.40E-02 5.40E-02 mg/kg Max (1)
Aroclor-1260 mg/kg 8 / 72 0 2.96E-02 5.09E-02 NP 9.20E-01 5.09E-02 mg/kg 95UCL (17)
Total PCBs mg/kg 8 / 8 0 8.97E-03 4.44E-02 NP 2.43E-02 2.43E-02 mg/kg Max (6)
Pesticides
4,4'-DDD mg/kg 2 / 70 0 N/A N/A N/A 8.00E-03 8.00E-03 mg/kg Max (1)
4,4'-DDE mg/kg 4 / 70 0 N/A N/A N/A 1.00E-02 1.00E-02 mg/kg Max (1)
4,4'-DDT mg/kg 17 / 70 0 6.89E-03 1.11E-02 NP 1.60E-01 1.11E-02 mg/kg 95UCL (17)
alpha-Chlordane mg/kg 6 / 70 0 2.80E-03 9.60E-03 NP 2.00E-02 J 9.60E-03 mg/kg 95UCL (16)
beta-BHC mg/kg 5 / 70 0 N/A N/A N/A 7.00E-03 7.00E-03 mg/kg Max (1)
Dieldrin mg/kg 2 / 70 0 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
Endosulfan I mg/kg 1 / 70 2 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
Endrin mg/kg 1 / 70 69 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
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TABLE I1-3.8:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
Surface and Endrin aldehyde mg/kg 4 / 70 0 N/A N/A N/A 9.00E-03 J 9.00E-03 mg/kg Max (1)

Subsurface Soil Endrin ketone mg/kg 2 / 70 68 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
gamma-Chlordane mg/kg 10 / 70 0 1.92E-03 2.62E-03 G 2.20E-02 2.62E-03 mg/kg 95UCL (12)
Heptachlor mg/kg 4 / 70 0 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
Heptachlor epoxide mg/kg 5 / 70 0 N/A N/A N/A 2.00E-03 2.00E-03 mg/kg Max (1)
Hexachlorobenzene mg/kg 1 / 121 115 N/A N/A N/A 5.50E-02 5.50E-02 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene mg/kg 4 / 121 0 N/A N/A N/A 5.60E+00 J 5.60E+00 mg/kg Max (1)
Acenaphthene mg/kg 4 / 121 0 N/A N/A N/A 9.20E+00 9.20E+00 mg/kg Max (1)
Acenaphthylene mg/kg 1 / 113 106 N/A N/A N/A 2.10E-02 J 2.10E-02 mg/kg Max (1)
Anthracene mg/kg 10 / 121 0 1.03E-01 3.92E-01 NP 7.60E+00 J 3.92E-01 mg/kg 95UCL (13)
Benzo(a)anthracene mg/kg 21 / 121 91 4.48E-02 6.20E-02 NP 2.40E-01 J 6.20E-02 mg/kg 95UCL (17)
Benzo(a)pyrene mg/kg 14 / 120 96 4.16E-02 5.89E-02 NP 1.80E-01 J 5.89E-02 mg/kg 95UCL (16)
Benzo(b)fluoranthene mg/kg 16 / 120 92 6.10E-02 8.14E-02 NP 3.50E-01 J 8.14E-02 mg/kg 95UCL (16)
Benzo(g,h,i)perylene mg/kg 7 / 114 107 3.81E-02 7.56E-02 NP 7.00E-02 J 7.00E-02 mg/kg Max (4)
Benzo(k)fluoranthene mg/kg 6 / 120 104 5.68E-02 8.54E-02 NP 2.00E-01 J 8.54E-02 mg/kg 95UCL (16)
Chrysene mg/kg 35 / 121 76 5.86E-02 7.49E-02 NP 3.50E-01 J 7.49E-02 mg/kg 95UCL (17)
Dibenz(a,h)anthracene mg/kg 1 / 120 118 N/A N/A N/A 3.20E-02 J 3.20E-02 mg/kg Max (1)
Fluoranthene mg/kg 30 / 121 0 1.87E-01 4.07E-01 NP 1.40E+01 4.07E-01 mg/kg 95UCL (17)
Fluorene mg/kg 4 / 121 0 N/A N/A N/A 7.70E+00 7.70E+00 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 5 / 120 109 N/A N/A N/A 6.60E-02 J 6.60E-02 mg/kg Max (1)
Naphthalene mg/kg 5 / 121 0 N/A N/A N/A 6.30E+00 J 6.30E+00 mg/kg Max (1)
Phenanthrene mg/kg 23 / 121 0 3.84E-01 1.85E+00 NP 4.00E+01 1.85E+00 mg/kg 95UCL (13)
Pyrene mg/kg 37 / 121 0 1.60E-01 3.22E-01 NP 1.00E+01 3.22E-01 mg/kg 95UCL (17)
Semivolatile Organic Compounds
Carbazole mg/kg 4 / 101 92 N/A N/A N/A 4.90E-02 J 4.90E-02 mg/kg Max (1)
Dibenzofuran mg/kg 4 / 121 3 N/A N/A N/A 7.10E+00 J 7.10E+00 mg/kg Max (1)
Hexachloroethane mg/kg 1 / 121 115 N/A N/A N/A 5.60E-02 5.60E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 1 / 121 114 N/A N/A N/A 6.20E-02 J 6.20E-02 mg/kg Max (1)
Phenol mg/kg 4 / 121 110 N/A N/A N/A 1.60E-01 J 1.60E-01 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethene (total) mg/kg 5 / 97 0 N/A N/A N/A 3.40E-01 3.40E-01 mg/kg Max (1)
2-Hexanone mg/kg 1 / 115 43 N/A N/A N/A 1.30E-02 1.30E-02 mg/kg Max (1)
Acetone mg/kg 20 / 117 0 5.04E-02 5.54E-02 N 1.70E-01 J 5.54E-02 mg/kg 95UCL (12)
Benzene mg/kg 27 / 126 37 2.13E-03 2.57E-03 G 1.10E-02 J 2.57E-03 mg/kg 95UCL (12)
Carbon disulfide mg/kg 45 / 117 2 5.80E-03 7.53E-03 LN 7.20E-02 7.53E-03 mg/kg 95UCL (16)
Chloromethane mg/kg 8 / 117 101 1.50E-03 1.79E-03 NP 3.00E-03 J 1.79E-03 mg/kg 95UCL (12)
Ethylbenzene mg/kg 5 / 127 8 N/A N/A N/A 2.50E-02 J 2.50E-02 mg/kg Max (1)
Methylene Chloride mg/kg 1 / 117 65 N/A N/A N/A 1.10E-02 J 1.10E-02 mg/kg Max (1)
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TABLE I1-3.8:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
Surface and Styrene mg/kg 1 / 115 107 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)

Subsurface Soil Tetrachloroethene mg/kg 5 / 116 0 N/A N/A N/A 1.40E-01 J 1.40E-01 mg/kg Max (1)
Toluene mg/kg 23 / 127 0 7.00E-03 1.74E-02 LN 2.30E-01 1.74E-02 mg/kg 95UCL (13)
Trichloroethene mg/kg 3 / 116 29 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
Vinyl chloride mg/kg 2 / 116 105 N/A N/A N/A 8.00E-03 J 8.00E-03 mg/kg Max (1)

Xylene (total) mg/kg 11 / 127 0 3.61E-03 6.33E-03 G 1.70E-01 J 6.33E-03 mg/kg 95UCL (12)

Notes:
BCa Bias-corrected accelerated KM Kaplan-Meier product limit estimator
BGS Below ground surface N/A Not applicable, no estimate provided because there were fewer than 6 detected results
EPA U.S. Environmental Protection Agency Max Maximum detected concentration
EPC Exposure point concentration MVUE Minimum variance unbiased estimate
IA Investigation area mg/kg Milligrams per kilogram
J Estimated value
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.9:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 8 / 8 0 1.21E+04 4.47E+04 NP 2.30E+04 2.30E+04 mg/kg Max (6)
Antimony mg/kg 16 / 54 0 3.41E+00 4.78E+00 G 2.52E+01 4.78E+00 mg/kg 95UCL (12)
Arsenic mg/kg 17 / 19 0 6.96E+00 9.16E+00 G 2.30E+01 9.16E+00 mg/kg 95UCL (17)
Barium mg/kg 19 / 19 0 1.33E+02 1.63E+02 N 3.50E+02 1.63E+02 mg/kg 95UCL (2)
Beryllium mg/kg 18 / 19 0 4.52E-01 5.36E-01 NP 1.20E+00 5.36E-01 mg/kg 95UCL (12)
Cadmium mg/kg 16 / 54 0 2.36E+00 3.16E+00 LN 1.20E+01 3.16E+00 mg/kg 95UCL (16)
Chromium mg/kg 54 / 54 0 7.42E+01 1.01E+02 NP 1.53E+02 1.01E+02 mg/kg 95UCL (4)
Cobalt mg/kg 18 / 54 0 8.87E+00 1.06E+01 N 2.70E+01 J 1.06E+01 mg/kg 95UCL (12)
Copper mg/kg 52 / 54 0 6.07E+01 7.90E+01 NP 1.70E+02 J 7.90E+01 mg/kg 95UCL (13)
Iron mg/kg 43 / 43 0 4.38E+04 4.78E+04 NP 8.22E+04 4.78E+04 mg/kg 95UCL (2)
Lead mg/kg 65 / 69 0 1.87E+02 3.28E+02 LN 1.29E+03 3.28E+02 mg/kg 95UCL (13)
Manganese mg/kg 43 / 43 0 1.02E+03 1.41E+03 NP 3.53E+03 1.41E+03 mg/kg 95UCL (4)
Mercury mg/kg 12 / 19 0 2.96E-01 1.02E+00 LN 2.10E+00 1.02E+00 mg/kg 95UCL (14)
Molybdenum mg/kg 7 / 19 0 2.34E-01 3.95E-01 NP 1.20E+00 3.95E-01 mg/kg 95UCL (16)
Nickel mg/kg 51 / 54 0 3.92E+01 4.33E+01 N 7.49E+01 4.33E+01 mg/kg 95UCL (12)
Selenium mg/kg 4 / 19 1 N/A N/A N/A 1.20E+00 J 1.20E+00 mg/kg Max (1)
Silver mg/kg 5 / 54 33 N/A N/A N/A 4.03E+00 J 4.03E+00 mg/kg Max (1)
Tin mg/kg 36 / 36 0 1.37E+01 1.49E+01 G 2.50E+01 1.49E+01 mg/kg 95UCL (10)
Titanium mg/kg 36 / 36 0 3.51E+03 3.87E+03 NP 7.24E+03 3.87E+03 mg/kg 95UCL (2)
Vanadium mg/kg 53 / 54 0 1.09E+02 1.47E+02 NP 3.17E+02 1.47E+02 mg/kg 95UCL (13)
Zinc mg/kg 54 / 54 0 2.91E+02 6.78E+02 NP 4.80E+03 J 6.78E+02 mg/kg 95UCL (4)
Dioxins
Dioxin TEQ mg/kg 12 / 12 0 5.09E-08 4.20E-07 NP 4.56E-07 4.20E-07 mg/kg 95UCL (6)
Polychlorinated Biphenyls
Aroclor-1260 mg/kg 2 / 29 0 N/A N/A N/A 4.80E-02 4.80E-02 mg/kg Max (1)
Total PCBs mg/kg 11 / 11 0 1.55E-02 3.61E-02 G 9.63E-02 3.61E-02 mg/kg 95UCL (10)
Pesticides
4,4'-DDD mg/kg 1 / 29 28 N/A N/A N/A 3.00E-03 J 3.00E-03 mg/kg Max (1)
4,4'-DDE mg/kg 6 / 29 0 5.62E-03 1.17E-02 NP 4.10E-02 1.17E-02 mg/kg 95UCL (17)
4,4'-DDT mg/kg 7 / 29 0 7.49E-03 1.07E-02 NP 3.40E-02 1.07E-02 mg/kg 95UCL (16)
Dieldrin mg/kg 1 / 29 28 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
Endrin ketone mg/kg 3 / 29 0 N/A N/A N/A 5.30E-03 J 5.30E-03 mg/kg Max (1)

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.9:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface Soil Polycyclic Aromatic Hydrocarbons
2-Methylnaphthalene mg/kg 1 / 55 52 N/A N/A N/A 6.30E-02 J 6.30E-02 mg/kg Max (1)
Acenaphthene mg/kg 2 / 55 51 N/A N/A N/A 4.20E-02 J 4.20E-02 mg/kg Max (1)
Anthracene mg/kg 2 / 55 51 N/A N/A N/A 3.80E-02 J 3.80E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 6 / 55 44 6.68E-02 9.95E-02 NP 1.70E-01 J 9.95E-02 mg/kg 95UCL (16)
Benzo(a)pyrene mg/kg 6 / 53 43 7.39E-02 1.21E-01 NP 2.00E-01 J 1.21E-01 mg/kg 95UCL (16)
Benzo(b)fluoranthene mg/kg 5 / 53 42 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
Benzo(g,h,i)perylene mg/kg 3 / 52 49 N/A N/A N/A 5.40E-02 5.40E-02 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 4 / 53 43 N/A N/A N/A 2.80E-01 J 2.80E-01 mg/kg Max (1)
Chrysene mg/kg 7 / 55 40 8.25E-02 1.29E-01 NP 3.50E-01 J 1.29E-01 mg/kg 95UCL (16)
Fluoranthene mg/kg 10 / 55 40 8.44E-02 1.21E-01 N 2.20E-01 J 1.21E-01 mg/kg 95UCL (12)
Fluorene mg/kg 2 / 55 51 N/A N/A N/A 3.10E-02 J 3.10E-02 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 4 / 53 48 N/A N/A N/A 5.30E-02 5.30E-02 mg/kg Max (1)
Naphthalene mg/kg 2 / 55 51 N/A N/A N/A 5.90E-02 J 5.90E-02 mg/kg Max (1)
Phenanthrene mg/kg 7 / 55 44 6.25E-02 8.98E-02 NP 2.10E-01 J 8.98E-02 mg/kg 95UCL (17)
Pyrene mg/kg 10 / 55 41 8.32E-02 1.13E-01 N 1.80E-01 J 1.13E-01 mg/kg 95UCL (12)
Semivolatile Organic Compounds
2,4-Dinitrotoluene mg/kg 1 / 56 0 N/A N/A N/A 9.40E-01 9.40E-01 mg/kg Max (1)
2,6-dinitrotoluene mg/kg 1 / 56 53 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Carbazole mg/kg 1 / 55 54 N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg Max (1)
Dibenzofuran mg/kg 2 / 55 51 N/A N/A N/A 2.10E-02 J 2.10E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 1 / 55 52 N/A N/A N/A 8.60E-02 J 8.60E-02 mg/kg Max (1)
Phenol mg/kg 3 / 55 50 N/A N/A N/A 1.00E-01 J 1.00E-01 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethane mg/kg 1 / 49 48 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)
2-Butanone mg/kg 3 / 49 2 N/A N/A N/A 9.90E-01 J 9.90E-01 mg/kg Max (1)
Acetone mg/kg 5 / 49 3 N/A N/A N/A 1.20E-01 J 1.20E-01 mg/kg Max (1)
Benzene mg/kg 5 / 50 2 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Carbon disulfide mg/kg 5 / 49 11 N/A N/A N/A 1.30E-02 J 1.30E-02 mg/kg Max (1)
Chloromethane mg/kg 1 / 49 48 N/A N/A N/A 2.10E-04 J 2.10E-04 mg/kg Max (1)
Ethylbenzene mg/kg 1 / 50 18 N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg Max (1)
Toluene mg/kg 11 / 50 2 4.16E-03 7.05E-03 G 7.40E-02 7.05E-03 mg/kg 95UCL (12)

Xylene (total) mg/kg 3 / 50 11 N/A N/A N/A 1.50E-02 J 1.50E-02 mg/kg Max (1)
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TABLE I1-3.9:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.10:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 24 / 24 0 1.55E+04 1.85E+04 N 3.19E+04 1.85E+04 mg/kg 95UCL (2)

Antimony mg/kg 36 / 112 0 2.72E+00 3.47E+00 LN 2.52E+01 3.47E+00 mg/kg 95UCL (17)
Arsenic mg/kg 57 / 59 0 9.41E+00 1.46E+01 NP 6.78E+01 1.46E+01 mg/kg 95UCL (13)
Barium mg/kg 46 / 46 0 2.55E+02 5.68E+02 NP 3.37E+03 5.68E+02 mg/kg 95UCL (4)
Beryllium mg/kg 50 / 55 0 5.59E-01 6.62E-01 NP 3.00E+00 6.62E-01 mg/kg 95UCL (12)
Cadmium mg/kg 33 / 112 0 1.99E+00 2.68E+00 NP 3.30E+01 2.68E+00 mg/kg 95UCL (16)
Chromium mg/kg 112 / 112 0 8.65E+01 1.34E+02 NP 1.20E+03 J 1.34E+02 mg/kg 95UCL (4)
Cobalt mg/kg 45 / 112 0 9.87E+00 1.12E+01 G 4.56E+01 1.12E+01 mg/kg 95UCL (12)
Copper mg/kg 109 / 112 0 8.58E+01 1.17E+02 NP 2.90E+03 J 1.17E+02 mg/kg 95UCL (17)
Iron mg/kg 90 / 90 0 4.53E+04 4.78E+04 NP 8.22E+04 4.78E+04 mg/kg 95UCL (2)
Lead mg/kg 116 / 128 0 1.22E+02 2.05E+02 NP 1.29E+03 2.05E+02 mg/kg 95UCL (13)
Manganese mg/kg 90 / 90 0 1.33E+03 2.36E+03 NP 2.11E+04 2.36E+03 mg/kg 95UCL (4)
Mercury mg/kg 24 / 46 0 1.74E-01 2.53E-01 G 2.10E+00 2.53E-01 mg/kg 95UCL (17)
Molybdenum mg/kg 18 / 46 0 2.45E-01 3.21E-01 G 1.50E+00 3.21E-01 mg/kg 95UCL (12)
Nickel mg/kg 108 / 112 0 4.62E+01 4.91E+01 NP 1.30E+02 J 4.91E+01 mg/kg 95UCL (17)
Selenium mg/kg 8 / 46 0 4.63E-01 8.62E-01 NP 1.01E+01 8.62E-01 mg/kg 95UCL (17)
Silver mg/kg 10 / 112 64 4.79E-01 1.21E+00 NP 4.03E+00 J 1.21E+00 mg/kg 95UCL (13)
Tin mg/kg 69 / 69 0 1.28E+01 1.37E+01 G 3.10E+01 1.37E+01 mg/kg 95UCL (10)
Titanium mg/kg 69 / 69 0 3.71E+03 3.94E+03 NP 7.24E+03 3.94E+03 mg/kg 95UCL (2)
Vanadium mg/kg 110 / 112 0 1.08E+02 1.20E+02 NP 3.17E+02 1.20E+02 mg/kg 95UCL (17)
Zinc mg/kg 112 / 112 0 2.56E+02 4.75E+02 NP 4.80E+03 J 4.75E+02 mg/kg 95UCL (4)
Dioxins
Dioxin TEQ mg/kg 24 / 24 0 3.38E-08 2.20E-07 NP 4.56E-07 2.20E-07 mg/kg 95UCL (6)
Explosives
2-Nitrotoluene mg/kg 1 / 26 24 N/A N/A N/A 1.50E-01 1.50E-01 mg/kg Max (1)
Polychlorinated Biphenyls
Aroclor-1254 mg/kg 1 / 47 2 N/A N/A N/A 2.90E-02 2.90E-02 mg/kg Max (1)
Aroclor-1260 mg/kg 2 / 47 1 N/A N/A N/A 4.80E-02 4.80E-02 mg/kg Max (1)
Total PCBs mg/kg 24 / 24 0 1.25E-02 2.03E-02 G 9.64E-02 2.03E-02 mg/kg 95UCL (10)
Pesticides
4,4'-DDD mg/kg 2 / 47 44 N/A N/A N/A 3.50E-03 J 3.50E-03 mg/kg Max (1)
4,4'-DDE mg/kg 6 / 47 0 4.62E-03 1.10E-02 NP 4.10E-02 1.10E-02 mg/kg 95UCL (17)
4,4'-DDT mg/kg 9 / 47 0 6.21E-03 7.98E-03 NP 3.40E-02 7.98E-03 mg/kg 95UCL (16)
Aldrin mg/kg 1 / 47 2 N/A N/A N/A 3.20E-03 J 3.20E-03 mg/kg Max (1)
Dieldrin mg/kg 2 / 47 12 N/A N/A N/A 4.80E-03 4.80E-03 mg/kg Max (1)
Endrin ketone mg/kg 6 / 47 0 2.95E-03 5.93E-03 NP 2.70E-02 5.93E-03 mg/kg 95UCL (17)
Heptachlor epoxide mg/kg 1 / 47 0 N/A N/A N/A 1.50E-03 1.50E-03 mg/kg Max (1)
Methoxychlor mg/kg 2 / 47 0 N/A N/A N/A 4.50E-02 J 4.50E-02 mg/kg Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.10:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
Surface and Polycyclic Aromatic Hydrocarbons

Subsurface Soil 2-Methylnaphthalene mg/kg 2 / 105 93 N/A N/A N/A 8.00E-02 J 8.00E-02 mg/kg Max (1)
Acenaphthene mg/kg 5 / 105 84 N/A N/A N/A 1.90E-01 J 1.90E-01 mg/kg Max (1)
Anthracene mg/kg 6 / 105 83 4.44E-02 6.41E-02 NP 2.10E-01 J 6.41E-02 mg/kg 95UCL (17)
Benzo(a)anthracene mg/kg 9 / 105 78 6.82E-02 9.98E-02 NP 3.40E-01 J 9.98E-02 mg/kg 95UCL (16)
Benzo(a)pyrene mg/kg 11 / 101 76 6.14E-02 8.63E-02 N 2.90E-01 J 8.63E-02 mg/kg 95UCL (12)
Benzo(b)fluoranthene mg/kg 8 / 101 77 5.74E-02 9.32E-02 NP 2.50E-01 J 9.32E-02 mg/kg 95UCL (16)
Benzo(g,h,i)perylene mg/kg 5 / 97 92 N/A N/A N/A 5.40E-02 5.40E-02 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 7 / 100 77 8.04E-02 1.14E-01 NP 2.80E-01 J 1.14E-01 mg/kg 95UCL (16)
Chrysene mg/kg 13 / 105 66 8.41E-02 1.09E-01 G 3.80E-01 J 1.09E-01 mg/kg 95UCL (12)
Fluoranthene mg/kg 19 / 105 4 7.35E-02 9.85E-02 G 6.90E-01 9.85E-02 mg/kg 95UCL (12)
Fluorene mg/kg 4 / 105 86 N/A N/A N/A 1.60E-01 J 1.60E-01 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 7 / 101 87 3.05E-02 4.00E-02 NP 7.30E-02 J 4.00E-02 mg/kg 95UCL (16)
Naphthalene mg/kg 4 / 105 97 N/A N/A N/A 5.90E-02 J 5.90E-02 mg/kg Max (1)
Phenanthrene mg/kg 11 / 105 1 5.31E-02 7.94E-02 LN 1.10E+00 7.94E-02 mg/kg 95UCL (17)
Pyrene mg/kg 18 / 105 1 8.40E-02 1.13E-01 LN 1.10E+00 1.13E-01 mg/kg 95UCL (17)
Semivolatile Organic Compounds
2,4-Dinitrotoluene mg/kg 2 / 107 0 N/A N/A N/A 9.40E-01 9.40E-01 mg/kg Max (1)
2,6-dinitrotoluene mg/kg 1 / 107 102 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Bis(2-ethylhexyl)phthalate mg/kg 1 / 105 104 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
Carbazole mg/kg 3 / 105 98 N/A N/A N/A 8.70E-02 J 8.70E-02 mg/kg Max (1)
Dibenzofuran mg/kg 4 / 105 97 N/A N/A N/A 8.40E-02 J 8.40E-02 mg/kg Max (1)
n-Nitrosodiphenylamine mg/kg 1 / 105 100 N/A N/A N/A 8.60E-02 J 8.60E-02 mg/kg Max (1)
Phenol mg/kg 5 / 105 96 N/A N/A N/A 1.00E-01 J 1.00E-01 mg/kg Max (1)
Volatile Organic Compounds
1,2-Dichloroethane mg/kg 1 / 105 103 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)
1,2-Dichloroethene (total) mg/kg 2 / 77 75 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
2-Butanone mg/kg 5 / 103 2 N/A N/A N/A 9.90E-01 J 9.90E-01 mg/kg Max (1)
Acetone mg/kg 5 / 104 5 N/A N/A N/A 1.20E-01 J 1.20E-01 mg/kg Max (1)
Benzene mg/kg 5 / 118 3 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Bromomethane mg/kg 2 / 105 103 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
Carbon disulfide mg/kg 8 / 104 18 1.39E-03 3.27E-03 NP 1.30E-02 J 3.27E-03 mg/kg 95UCL (13)
Chlorobenzene mg/kg 1 / 105 81 N/A N/A N/A 6.00E-03 J 6.00E-03 mg/kg Max (1)
Chloroform mg/kg 1 / 105 2 N/A N/A N/A 7.20E-02 J 7.20E-02 mg/kg Max (1)
Chloromethane mg/kg 1 / 105 104 N/A N/A N/A 2.10E-04 J 2.10E-04 mg/kg Max (1)
Ethylbenzene mg/kg 2 / 118 2 N/A N/A N/A 1.10E+00 1.10E+00 mg/kg Max (1)
Toluene mg/kg 15 / 118 1 4.56E-02 3.26E-01 NP 5.10E+00 3.26E-01 mg/kg 95UCL (14)

Xylene (total) mg/kg 7 / 118 1 5.12E-02 3.90E-01 NP 5.90E+00 3.90E-01 mg/kg 95UCL (14)
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TABLE I1-3.10:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Notes:

BCa Bias-corrected accelerated KM Kaplan-Meier product limit estimator
BGS Below ground surface N/A Not applicable, no estimate provided because there were fewer than 6 detected results
EPA U.S. Environmental Protection Agency Max Maximum detected concentration
EPC Exposure point concentration MVUE Minimum variance unbiased estimate
IA Investigation area mg/kg Milligrams per kilogram
J Estimated value
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.11:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 6 SOIL AND SEDIMENT (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil and Sediment
Exposure Medium:  Soil and Sediment

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 4/4 0 N/A N/A N/A 2.94E+04 2.94E+04 mg/kg Max (1)
Antimony mg/kg 2/6 2 N/A N/A N/A 6.20E-01 J 6.20E-01 mg/kg Max (1)
Arsenic mg/kg 5/6 0 N/A N/A N/A 3.13E+01 3.13E+01 mg/kg Max (1)
Barium mg/kg 6/6 0 7.25E+01 9.83E+01 NP 1.30E+02 J 9.83E+01 mg/kg 95UCL (2)
Beryllium mg/kg 6/6 0 5.68E-01 7.46E-01 NP 7.80E-01 7.46E-01 mg/kg 95UCL (2)
Cadmium mg/kg 5/6 0 N/A N/A N/A 1.90E+00 1.90E+00 mg/kg Max (1)
Chromium mg/kg 6/6 0 6.96E+01 1.31E+02 NP 1.07E+02 J 1.07E+02 mg/kg Max (4)
Cobalt mg/kg 6/6 0 1.89E+01 2.41E+01 NP 2.80E+01 J 2.41E+01 mg/kg 95UCL (2)
Copper mg/kg 6/6 0 1.20E+02 3.42E+02 NP 3.67E+02 3.42E+02 mg/kg 95UCL (4)
Iron mg/kg 4/4 0 N/A N/A N/A 5.14E+04 5.14E+04 mg/kg Max (1)
Lead mg/kg 5/6 0 N/A N/A N/A 9.50E+01 9.50E+01 mg/kg Max (1)
Manganese mg/kg 4/4 0 N/A N/A N/A 6.14E+02 6.14E+02 mg/kg Max (1)
Mercury mg/kg 6/6 0 6.48E-01 8.49E-01 NP 9.40E-01 J 8.49E-01 mg/kg 95UCL (2)
Molybdenum mg/kg 3/6 0 N/A N/A N/A 3.50E+00 J 3.50E+00 mg/kg Max (1)
Nickel mg/kg 6/6 0 6.39E+01 1.14E+02 NP 9.63E+01 J 9.63E+01 mg/kg Max (4)
Selenium mg/kg 3/6 2 N/A N/A N/A 5.00E-01 J 5.00E-01 mg/kg Max (1)
Silver mg/kg 2/6 1 N/A N/A N/A 4.80E-01 4.80E-01 mg/kg Max (1)
Thallium mg/kg 1/6 5 N/A N/A N/A 2.14E-01 2.14E-01 mg/kg Max (1)
Vanadium mg/kg 6/6 0 9.54E+01 1.23E+02 NP 1.60E+02 J 1.23E+02 mg/kg 95UCL (2)
Zinc mg/kg 6/6 0 1.66E+02 3.39E+02 NP 3.26E+02 3.26E+02 mg/kg Max (4)
Dioxins
Dioxin TEQ mg/kg 4/4 0 N/A N/A N/A 5.37E-08 5.37E-08 mg/kg Max (1)
Organotins
Dibutyltin mg/kg 1/2 0 N/A N/A N/A 3.31E-02 3.31E-02 mg/kg Max (1)
Monobutyltin mg/kg 1/1 0 N/A N/A N/A 2.36E-02 J 2.36E-02 mg/kg Max (1)
Tributyltin mg/kg 1/3 1 N/A N/A N/A 1.78E-03 1.78E-03 mg/kg Max (1)
Polychlorinated Biphenyls
Total PCBs mg/kg 4/4 0 N/A N/A N/A 1.60E-02 1.60E-02 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
Benzo(a)anthracene mg/kg 1/5 4 N/A N/A N/A 9.00E-02 9.00E-02 mg/kg Max (1)
Benzo(a)pyrene mg/kg 1/5 3 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 1/5 3 N/A N/A N/A 1.50E-01 1.50E-01 mg/kg Max (1)
Benzo(e)pyrene mg/kg 1/1 0 N/A N/A N/A 1.10E-01 1.10E-01 mg/kg Max (1)
Benzo(g,h,i)perylene mg/kg 1/5 3 N/A N/A N/A 1.60E-01 1.60E-01 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 1/5 4 N/A N/A N/A 4.20E-02 J 4.20E-02 mg/kg Max (1)
Chrysene mg/kg 1/5 4 N/A N/A N/A 4.40E-02 J 4.40E-02 mg/kg Max (1)
Dibenz(a,h)anthracene mg/kg 1/5 4 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Page 1 of 2



TABLE I1-3.11:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 6 SOIL AND SEDIMENT (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil and Sediment
Exposure Medium:  Soil and Sediment

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface Soil Fluoranthene mg/kg 1/5 4 N/A N/A N/A 1.10E-01 1.10E-01 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 1/5 4 N/A N/A N/A 1.10E-01 1.10E-01 mg/kg Max (1)
Perylene mg/kg 1/1 0 N/A N/A N/A 7.10E-02 J 7.10E-02 mg/kg Max (1)
Pyrene mg/kg 1/5 2 N/A N/A N/A 2.90E-01 2.90E-01 mg/kg Max (1)
Volatile Organic Compounds
Carbon disulfide mg/kg 1/4 1 N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg Max (1)

Notes:
BCa Bias-corrected accelerated KM Kaplan-Meier product limit estimator
BGS Below ground surface N/A Not applicable, no estimate provided because there were fewer than 6 detected results
EPA U.S. Environmental Protection Agency Max Maximum detected concentration
EPC Exposure point concentration MVUE Minimum variance unbiased estimate
IA Investigation area mg/kg Milligrams per kilogram
J Estimated value
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent 

level of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated 
as nonparametric in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric
c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:
(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t distribution
(3) 95 percent UCL calculated using Land's H statistic

(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.12:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 7 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface Soil Metals
Aluminum mg/kg 2 / 2 0 N/A N/A N/A 1.41E+04 J 1.41E+04 mg/kg Max (1)
Antimony mg/kg 2 / 5 3 N/A N/A N/A 2.37E-01 J 2.37E-01 mg/kg Max (1)
Arsenic mg/kg 5 / 5 0 N/A N/A N/A 1.79E+01 1.79E+01 mg/kg Max (1)
Barium mg/kg 5 / 5 0 N/A N/A N/A 2.20E+02 J 2.20E+02 mg/kg Max (1)
Beryllium mg/kg 5 / 5 0 N/A N/A N/A 5.60E-01 5.60E-01 mg/kg Max (1)
Cadmium mg/kg 5 / 5 0 N/A N/A N/A 1.50E+00 1.50E+00 mg/kg Max (1)
Chromium mg/kg 5 / 5 0 N/A N/A N/A 5.12E+01 5.12E+01 mg/kg Max (1)
Cobalt mg/kg 5 / 5 0 N/A N/A N/A 2.93E+01 2.93E+01 mg/kg Max (1)
Copper mg/kg 5 / 5 0 N/A N/A N/A 6.08E+01 6.08E+01 mg/kg Max (1)
Iron mg/kg 2 / 2 0 N/A N/A N/A 3.46E+04 3.46E+04 mg/kg Max (1)
Lead mg/kg 5 / 5 0 N/A N/A N/A 2.80E+01 2.80E+01 mg/kg Max (1)
Manganese mg/kg 2 / 2 0 N/A N/A N/A 2.45E+03 2.45E+03 mg/kg Max (1)
Mercury mg/kg 4 / 5 0 N/A N/A N/A 5.10E-01 5.10E-01 mg/kg Max (1)
Molybdenum mg/kg 2 / 5 1 N/A N/A N/A 5.19E-01 J 5.19E-01 mg/kg Max (1)
Nickel mg/kg 5 / 5 0 N/A N/A N/A 8.12E+01 8.12E+01 mg/kg Max (1)
Selenium mg/kg 3 / 5 0 N/A N/A N/A 6.50E-01 6.50E-01 mg/kg Max (1)
Silver mg/kg 3 / 5 1 N/A N/A N/A 3.10E-01 3.10E-01 mg/kg Max (1)
Vanadium mg/kg 5 / 5 0 N/A N/A N/A 1.20E+02 J 1.20E+02 mg/kg Max (1)
Zinc mg/kg 5 / 5 0 N/A N/A N/A 1.28E+02 J 1.28E+02 mg/kg Max (1)
Polychlorinated Biphenyls
Total PCBs mg/kg 4 / 4 0 N/A N/A N/A 6.25E-03 6.25E-03 mg/kg Max (1)
Polycyclic Aromatic Hydrocarbons
Acenaphthylene mg/kg 1 / 2 0 N/A N/A N/A 6.20E-02 6.20E-02 mg/kg Max (1)
Anthracene mg/kg 1 / 5 4 N/A N/A N/A 4.70E-02 J 4.70E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 2 / 5 2 N/A N/A N/A 1.30E-01 1.30E-01 mg/kg Max (1)
Benzo(a)pyrene mg/kg 2 / 5 2 N/A N/A N/A 2.20E-01 2.20E-01 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 2 / 5 2 N/A N/A N/A 3.10E-01 3.10E-01 mg/kg Max (1)
Benzo(e)pyrene mg/kg 2 / 2 0 N/A N/A N/A 1.70E-01 1.70E-01 mg/kg Max (1)
Benzo(g,h,i)perylene mg/kg 2 / 5 2 N/A N/A N/A 1.70E-01 1.70E-01 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 2 / 5 2 N/A N/A N/A 9.80E-02 9.80E-02 mg/kg Max (1)
Chrysene mg/kg 2 / 5 2 N/A N/A N/A 2.80E-01 2.80E-01 mg/kg Max (1)
Dibenz(a,h)anthracene mg/kg 2 / 5 3 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Fluoranthene mg/kg 2 / 5 1 N/A N/A N/A 7.30E-01 7.30E-01 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 2 / 5 2 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Perylene mg/kg 1 / 2 0 N/A N/A N/A 5.90E-02 5.90E-02 mg/kg Max (1)
Phenanthrene mg/kg 2 / 5 2 N/A N/A N/A 4.10E-01 4.10E-01 mg/kg Max (1)
Pyrene mg/kg 2 / 5 1 N/A N/A N/A 7.60E-01 7.60E-01 mg/kg Max (1)

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.12:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 7 SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Exposure Point ConcentrationNumber of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Surface Soil Volatile Organic Compounds
Ethylbenzene mg/kg 1 / 3 2 N/A N/A N/A 9.20E-04 J 9.20E-04 mg/kg Max (1)
Toluene mg/kg 2 / 3 0 N/A N/A N/A 1.20E-02 1.20E-02 mg/kg Max (1)

Xylene (total) mg/kg 1 / 3 2 N/A N/A N/A 4.40E-03 J 4.40E-03 mg/kg Max (1)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.13:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 7 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Surface and Metals
Subsurface Soil Aluminum mg/kg 2 / 2 0 N/A N/A N/A 1.41E+04 J 1.41E+04 mg/kg Max (1)

Antimony mg/kg 5 / 8 0 N/A N/A N/A 3.00E+00 3.00E+00 mg/kg Max (1)
Arsenic mg/kg 8 / 8 0 8.48E+00 1.61E+01 NP 1.79E+01 1.61E+01 mg/kg 95UCL (4)
Barium mg/kg 8 / 8 0 1.28E+02 2.47E+02 NP 2.20E+02 J 2.20E+02 mg/kg Max (4)
Beryllium mg/kg 8 / 8 0 4.04E-01 4.69E-01 NP 5.60E-01 4.69E-01 mg/kg 95UCL (2)
Cadmium mg/kg 8 / 8 0 8.14E-01 1.44E+00 NP 1.50E+00 1.44E+00 mg/kg 95UCL (4)
Chromium mg/kg 8 / 8 0 2.41E+01 4.59E+01 NP 5.12E+01 4.59E+01 mg/kg 95UCL (4)
Cobalt mg/kg 8 / 8 0 1.26E+01 2.60E+01 NP 2.93E+01 2.60E+01 mg/kg 95UCL (4)
Copper mg/kg 8 / 8 0 3.15E+01 5.94E+01 NP 6.08E+01 5.94E+01 mg/kg 95UCL (4)
Iron mg/kg 2 / 2 0 N/A N/A N/A 3.46E+04 3.46E+04 mg/kg Max (1)
Lead mg/kg 8 / 8 0 1.55E+01 3.10E+01 NP 2.90E+01 2.90E+01 mg/kg Max (4)
Manganese mg/kg 2 / 2 0 N/A N/A N/A 2.45E+03 2.45E+03 mg/kg Max (1)
Mercury mg/kg 7 / 8 0 9.56E-02 4.74E-01 NP 5.10E-01 4.74E-01 mg/kg 95UCL (14)
Molybdenum mg/kg 3 / 8 0 N/A N/A N/A 1.10E+00 J 1.10E+00 mg/kg Max (1)
Nickel mg/kg 8 / 8 0 3.23E+01 7.03E+01 NP 8.12E+01 7.03E+01 mg/kg 95UCL (4)
Selenium mg/kg 4 / 8 0 N/A N/A N/A 1.60E+00 1.60E+00 mg/kg Max (1)
Silver mg/kg 5 / 8 1 N/A N/A N/A 3.40E-01 3.40E-01 mg/kg Max (1)
Vanadium mg/kg 8 / 8 0 5.08E+01 7.08E+01 NP 1.20E+02 J 7.08E+01 mg/kg 95UCL (2)
Zinc mg/kg 8 / 8 0 6.99E+01 9.29E+01 NP 1.28E+02 J 9.29E+01 mg/kg 95UCL (2)
Polychlorinated Biphenyls
Total PCBs mg/kg 6 / 6 0 2.08E-03 1.16E-02 NP 6.25E-03 6.25E-03 mg/kg Max (6)
Polycyclic Aromatic Hydrocarbons
Acenaphthylene mg/kg 1 / 2 0 N/A N/A N/A 6.20E-02 6.20E-02 mg/kg Max (1)
Anthracene mg/kg 1 / 8 7 N/A N/A N/A 4.70E-02 J 4.70E-02 mg/kg Max (1)
Benzo(a)anthracene mg/kg 2 / 8 3 N/A N/A N/A 1.30E-01 1.30E-01 mg/kg Max (1)
Benzo(a)pyrene mg/kg 2 / 8 3 N/A N/A N/A 2.20E-01 2.20E-01 mg/kg Max (1)
Benzo(b)fluoranthene mg/kg 2 / 8 3 N/A N/A N/A 3.10E-01 3.10E-01 mg/kg Max (1)
Benzo(e)pyrene mg/kg 2 / 2 0 N/A N/A N/A 1.70E-01 1.70E-01 mg/kg Max (1)
Benzo(g,h,i)perylene mg/kg 2 / 8 3 N/A N/A N/A 1.70E-01 1.70E-01 mg/kg Max (1)
Benzo(k)fluoranthene mg/kg 2 / 8 3 N/A N/A N/A 9.80E-02 9.80E-02 mg/kg Max (1)
Chrysene mg/kg 2 / 8 3 N/A N/A N/A 2.80E-01 2.80E-01 mg/kg Max (1)
Dibenz(a,h)anthracene mg/kg 2 / 8 6 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
Fluoranthene mg/kg 2 / 8 2 N/A N/A N/A 7.30E-01 7.30E-01 mg/kg Max (1)
Indeno(1,2,3-cd)pyrene mg/kg 2 / 8 3 N/A N/A N/A 1.40E-01 1.40E-01 mg/kg Max (1)
Perylene mg/kg 1 / 2 0 N/A N/A N/A 5.90E-02 5.90E-02 mg/kg Max (1)
Phenanthrene mg/kg 2 / 8 3 N/A N/A N/A 4.10E-01 4.10E-01 mg/kg Max (1)
Pyrene mg/kg 2 / 8 2 N/A N/A N/A 7.60E-01 7.60E-01 mg/kg Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.13:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 7 SOIL (0 TO 10 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Surface and Subsurface Soil
Exposure Medium:  Soil 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Surface and Volatile Organic Compounds
Subsurface Soil Ethylbenzene mg/kg 1 / 7 5 N/A N/A N/A 9.20E-04 J 9.20E-04 mg/kg Max (1)

Toluene mg/kg 4 / 7 0 N/A N/A N/A 1.20E-02 1.20E-02 mg/kg Max (1)

Xylene (total) mg/kg 1 / 7 5 N/A N/A N/A 4.40E-03 J 4.40E-03 mg/kg Max (1)

Notes:

BCa Bias-corrected accelerated KM Kaplan-Meier product limit estimator
BGS Below ground surface N/A Not applicable, no estimate provided because there were fewer than 6 detected results
EPA U.S. Environmental Protection Agency Max Maximum detected concentration
EPC Exposure point concentration MVUE Minimum variance unbiased estimate
IA Investigation area mg/kg Milligrams per kilogram
J Estimated value
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.14:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Aluminum mg/L 1 / 2 0 N/A N/A N/A 8.78E-02 J 8.78E-02 mg/L Max (1)
Arsenic mg/L 2 / 2 0 N/A N/A N/A 1.12E-01 1.12E-01 mg/L Max (1)
Barium mg/L 2 / 2 0 N/A N/A N/A 1.79E-01 1.79E-01 mg/L Max (1)
Chromium mg/L 2 / 2 0 N/A N/A N/A 4.20E-03 J 4.20E-03 mg/L Max (1)
Iron mg/L 2 / 2 0 N/A N/A N/A 4.28E+01 4.28E+01 mg/L Max (1)
Lead mg/L 2 / 2 0 N/A N/A N/A 2.84E-04 J 2.84E-04 mg/L Max (1)
Manganese mg/L 2 / 2 0 N/A N/A N/A 2.67E+00 2.67E+00 mg/L Max (1)
Molybdenum mg/L 2 / 2 0 N/A N/A N/A 2.64E-03 J 2.64E-03 mg/L Max (1)
Nickel mg/L 2 / 2 0 N/A N/A N/A 4.61E-03 4.61E-03 mg/L Max (1)
Thallium mg/L 1 / 2 1 N/A N/A N/A 1.40E-05 J 1.40E-05 mg/L Max (1)
Zinc mg/L 2 / 2 0 N/A N/A N/A 4.70E-03 J 4.70E-03 mg/L Max (1)
Explosives
1,3-Dinitrobenzene mg/L 2 / 10 8 N/A N/A N/A 7.00E-04 J 7.00E-04 mg/L Max (1)
2-Amino-4,6-dinitrotoluene mg/L 1 / 10 8 N/A N/A N/A 4.00E-04 J 4.00E-04 mg/L Max (1)
4-Amino-2,6-dinitrotoluene mg/L 1 / 10 8 N/A N/A N/A 3.00E-04 J 3.00E-04 mg/L Max (1)
Semivolatile Organic Compounds
2,4-Dinitrotoluene mg/L 1 / 10 4 N/A N/A N/A 3.00E-03 3.00E-03 mg/L Max (1)
Nitrobenzene mg/L 1 / 10 8 N/A N/A N/A 2.70E-04 J 2.70E-04 mg/L Max (1)
Volatile Organic Compounds
1,1-Dichloroethene mg/L 5 / 12 1 N/A N/A N/A 2.00E-03 2.00E-03 mg/L Max (1)
1,2-Dichloroethene (total) mg/L 2 / 2 0 N/A N/A N/A 1.30E-01 1.30E-01 mg/L Max (1)
Carbon disulfide mg/L 1 / 12 9 N/A N/A N/A 3.00E-04 J 3.00E-04 mg/L Max (1)
Chloromethane mg/L 1 / 12 9 N/A N/A N/A 2.00E-04 J 2.00E-04 mg/L Max (1)
cis-1,2-Dichloroethene mg/L 9 / 10 0 9.36E-02 5.10E-01 NP 3.60E-01 3.60E-01 mg/L Max (15)
trans-1,2-Dichloroethene mg/L 6 / 10 0 1.72E-03 8.64E-03 NP 5.70E-03 5.70E-03 mg/L Max (15)
Trichloroethene mg/L 7 / 12 0 7.15E-03 3.34E-02 NP 2.60E-02 2.60E-02 mg/L Max (15)

Vinyl chloride mg/L 10 / 12 0 1.67E-03 4.18E-03 G 6.00E-03 4.18E-03 mg/L 95UCL (13)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE I1-3.14:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 1 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.15:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Antimony mg/L 1 / 2 0 N/A N/A N/A 4.11E-04 4.11E-04 mg/L Max (1)
Arsenic mg/L 2 / 2 0 N/A N/A N/A 6.77E-03 6.77E-03 mg/L Max (1)
Barium mg/L 2 / 2 0 N/A N/A N/A 5.75E-02 5.75E-02 mg/L Max (1)
Cobalt mg/L 1 / 2 0 N/A N/A N/A 3.40E-03 J 3.40E-03 mg/L Max (1)
Iron mg/L 2 / 2 0 N/A N/A N/A 2.83E+00 2.83E+00 mg/L Max (1)
Lead mg/L 2 / 2 0 N/A N/A N/A 1.50E-04 J 1.50E-04 mg/L Max (1)
Manganese mg/L 2 / 2 0 N/A N/A N/A 4.11E+00 4.11E+00 mg/L Max (1)
Molybdenum mg/L 2 / 2 0 N/A N/A N/A 2.30E-03 2.30E-03 mg/L Max (1)
Nickel mg/L 2 / 2 0 N/A N/A N/A 2.22E-02 J 2.22E-02 mg/L Max (1)
Thallium mg/L 1 / 2 0 N/A N/A N/A 3.00E-05 J 3.00E-05 mg/L Max (1)
Zinc mg/L 1 / 2 0 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/L Max (1)
Explosives
2-Amino-4,6-dinitrotoluene mg/L 1 / 15 10 N/A N/A N/A 2.40E-04 J 2.40E-04 mg/L Max (1)
Semivolatile Organic Compounds
2,4-Dinitrotoluene mg/L 1 / 16 14 N/A N/A N/A 1.30E-04 J 1.30E-04 mg/L Max (1)
Volatile Organic Compounds
1,1-Dichloroethene mg/L 2 / 18 11 N/A N/A N/A 3.70E-04 J 3.70E-04 mg/L Max (1)
1,2-Dichloroethene (total) mg/L 2 / 3 0 N/A N/A N/A 8.00E-03 8.00E-03 mg/L Max (1)
Carbon disulfide mg/L 2 / 18 12 N/A N/A N/A 3.30E-04 J 3.30E-04 mg/L Max (1)
cis-1,2-Dichloroethene mg/L 9 / 15 0 2.08E-02 1.20E-01 NP 1.20E-01 J 1.20E-01 mg/L Max (15)
Tetrachloroethene mg/L 1 / 18 5 N/A N/A N/A 8.00E-04 J 8.00E-04 mg/L Max (1)
trans-1,2-Dichloroethene mg/L 6 / 15 0 8.08E-04 1.38E-03 NP 3.50E-03 1.38E-03 mg/L 95UCL (16)
Trichloroethene mg/L 8 / 18 0 2.31E-03 3.71E-03 NP 1.40E-02 3.71E-03 mg/L 95UCL (17)
Vinyl chloride mg/L 3 / 18 0 N/A N/A N/A 2.40E-03 2.40E-03 mg/L Max (1)

Xylene (total) mg/L 3 / 18 4 N/A N/A N/A 8.00E-04 J 8.00E-04 mg/L Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.15:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
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TABLE I1-3.15:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 2 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.16:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Arsenic mg/L 1 / 1 0 N/A N/A N/A 9.30E-04 J 9.30E-04 mg/L Max (1)
Barium mg/L 1 / 1 0 N/A N/A N/A 4.20E-02 4.20E-02 mg/L Max (1)
Iron mg/L 1 / 1 0 N/A N/A N/A 5.63E-02 5.63E-02 mg/L Max (1)
Lead mg/L 1 / 1 0 N/A N/A N/A 6.80E-05 J 6.80E-05 mg/L Max (1)
Manganese mg/L 1 / 1 0 N/A N/A N/A 2.59E-02 2.59E-02 mg/L Max (1)
Molybdenum mg/L 1 / 1 0 N/A N/A N/A 5.50E-04 J 5.50E-04 mg/L Max (1)
Nickel mg/L 1 / 1 0 N/A N/A N/A 3.01E-03 J 3.01E-03 mg/L Max (1)
Thallium mg/L 1 / 1 0 N/A N/A N/A 9.00E-06 J 9.00E-06 mg/L Max (1)
Zinc mg/L 1 / 1 0 N/A N/A N/A 2.70E-03 J 2.70E-03 mg/L Max (1)
Explosives
1,3-Dinitrobenzene mg/L 2 / 20 11 N/A N/A N/A 1.70E-03 J 1.70E-03 mg/L Max (1)
Perchlorate mg/L 2 / 6 1 N/A N/A N/A 5.00E-03 I 5.00E-03 mg/L Max (1)
RDX mg/L 2 / 19 0 N/A N/A N/A 2.10E-02 J 2.10E-02 mg/L Max (1)
Semivolatile Organic Compounds
2,6-dinitrotoluene mg/L 1 / 21 17 N/A N/A N/A 3.00E-04 J 3.00E-04 mg/L Max (1)
Nitrobenzene mg/L 1 / 21 4 N/A N/A N/A 3.90E-03 J 3.90E-03 mg/L Max (1)
Volatile Organic Compounds
1,1-Dichloroethene mg/L 2 / 26 2 N/A N/A N/A 3.00E-03 3.00E-03 mg/L Max (1)
2-Butanone mg/L 1 / 9 1 N/A N/A N/A 2.30E-02 J 2.30E-02 mg/L Max (1)
Acetone mg/L 2 / 17 2 N/A N/A N/A 9.60E-02 J 9.60E-02 mg/L Max (1)
Benzene mg/L 3 / 26 17 N/A N/A N/A 4.00E-04 J 4.00E-04 mg/L Max (1)
Carbon disulfide mg/L 8 / 26 2 7.28E-04 1.31E-03 NP 3.00E-03 1.31E-03 mg/L 95UCL (16)
Chloromethane mg/L 1 / 26 17 N/A N/A N/A 2.90E-04 J 2.90E-04 mg/L Max (1)
cis-1,2-Dichloroethene mg/L 11 / 26 0 6.01E-01 3.99E+00 NP 6.50E+00 3.99E+00 mg/L 95UCL (15)
Ethylbenzene mg/L 1 / 26 18 N/A N/A N/A 1.60E-04 1.60E-04 mg/L Max (1)
Toluene mg/L 4 / 26 17 N/A N/A N/A 2.40E-04 2.40E-04 mg/L Max (1)
trans-1,2-Dichloroethene mg/L 6 / 26 0 1.04E-02 2.34E-02 NP 9.60E-02 2.34E-02 mg/L 95UCL (17)

Trichloroethene mg/L 2 / 26 2 N/A N/A N/A 2.00E-03 2.00E-03 mg/L Max (1)

Vinyl chloride mg/L 6 / 26 0 4.10E-01 1.62E+00 NP 3.80E+00 1.62E+00 mg/L 95UCL (14)

Xylene (total) mg/L 2 / 26 6 N/A N/A N/A 8.00E-04 8.00E-04 mg/L Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Page 1 of 2



TABLE I1-3.16:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 3 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.17:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Aluminum mg/L 1 / 2 0 N/A N/A N/A 5.52E-02 J 5.52E-02 mg/L Max (1)
Arsenic mg/L 2 / 2 0 N/A N/A N/A 6.43E-02 6.43E-02 mg/L Max (1)
Barium mg/L 2 / 2 0 N/A N/A N/A 2.21E+00 2.21E+00 mg/L Max (1)
Chromium mg/L 1 / 2 0 N/A N/A N/A 1.51E-02 1.51E-02 mg/L Max (1)
Iron mg/L 2 / 2 0 N/A N/A N/A 2.12E+01 2.12E+01 mg/L Max (1)
Lead mg/L 2 / 2 0 N/A N/A N/A 4.96E-04 4.96E-04 mg/L Max (1)
Manganese mg/L 2 / 2 0 N/A N/A N/A 3.16E+00 3.16E+00 mg/L Max (1)
Molybdenum mg/L 2 / 2 0 N/A N/A N/A 7.24E-03 7.24E-03 mg/L Max (1)
Nickel mg/L 2 / 2 0 N/A N/A N/A 2.12E-02 2.12E-02 mg/L Max (1)
Vanadium mg/L 1 / 2 0 N/A N/A N/A 9.20E-03 J 9.20E-03 mg/L Max (1)
Zinc mg/L 2 / 2 0 N/A N/A N/A 7.00E-03 J 7.00E-03 mg/L Max (1)
Volatile Organic Compounds
2-Butanone mg/L 1 / 1 0 N/A N/A N/A 3.50E-03 J 3.50E-03 mg/L Max (1)
Acetone mg/L 1 / 2 0 N/A N/A N/A 1.80E-02 1.80E-02 mg/L Max (1)

Methyl tertiary butylether mg/L 1 / 2 0 N/A N/A N/A 8.00E-05 8.00E-05 mg/L Max (1)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
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TABLE I1-3.17:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 4 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.18:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Aluminum mg/L 1 / 3 0 N/A N/A N/A 5.48E-02 J 5.48E-02 mg/L Max (1)
Antimony mg/L 2 / 3 1 N/A N/A N/A 2.68E-04 2.68E-04 mg/L Max (1)
Arsenic mg/L 3 / 3 0 N/A N/A N/A 4.20E-03 J 4.20E-03 mg/L Max (1)
Barium mg/L 3 / 3 0 N/A N/A N/A 2.60E-01 2.60E-01 mg/L Max (1)
Cobalt mg/L 1 / 3 2 N/A N/A N/A 1.20E-03 J 1.20E-03 mg/L Max (1)
Iron mg/L 2 / 3 0 N/A N/A N/A 2.76E-01 2.76E-01 mg/L Max (1)
Lead mg/L 2 / 3 1 N/A N/A N/A 8.50E-05 8.50E-05 mg/L Max (1)
Manganese mg/L 3 / 3 0 N/A N/A N/A 5.40E-01 5.40E-01 mg/L Max (1)
Mercury mg/L 1 / 3 0 N/A N/A N/A 1.90E-04 J 1.90E-04 mg/L Max (1)
Molybdenum mg/L 3 / 3 0 N/A N/A N/A 2.76E-02 2.76E-02 mg/L Max (1)
Nickel mg/L 2 / 3 0 N/A N/A N/A 2.66E-03 2.66E-03 mg/L Max (1)
Selenium mg/L 1 / 2 0 N/A N/A N/A 5.00E-03 5.00E-03 mg/L Max (1)
Thallium mg/L 1 / 3 1 N/A N/A N/A 3.00E-06 J 3.00E-06 mg/L Max (1)
Zinc mg/L 3 / 3 0 N/A N/A N/A 1.06E-02 J 1.06E-02 mg/L Max (1)
Explosives
Perchlorate mg/L 1 / 6 4 N/A N/A N/A 2.40E-04 2.40E-04 mg/L Max (1)
Semivolatile Organic Compounds
Nitrobenzene mg/L 1 / 20 8 N/A N/A N/A 1.30E-03 1.30E-03 mg/L Max (1)
Volatile Organic Compounds
1,1-Dichloroethene mg/L 1 / 28 21 N/A N/A N/A 3.80E-04 3.80E-04 mg/L Max (1)
1,2-Dichloroethene (total) mg/L 5 / 5 0 N/A N/A N/A 2.40E-01 2.40E-01 mg/L Max (1)
1,4-Dichlorobenzene mg/L 1 / 19 14 N/A N/A N/A 1.20E-04 1.20E-04 mg/L Max (1)
2-Butanone mg/L 1 / 14 13 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/L Max (1)
Acetone mg/L 1 / 17 16 N/A N/A N/A 1.10E-03 J 1.10E-03 mg/L Max (1)
Benzene mg/L 1 / 32 25 N/A N/A N/A 2.20E-04 2.20E-04 mg/L Max (1)
Bromoform mg/L 1 / 28 27 N/A N/A N/A 2.00E-04 J 2.00E-04 mg/L Max (1)
Carbon disulfide mg/L 1 / 28 11 N/A N/A N/A 5.30E-04 5.30E-04 mg/L Max (1)
Carbon tetrachloride mg/L 1 / 28 23 N/A N/A N/A 1.70E-04 1.70E-04 mg/L Max (1)
Chloroform mg/L 2 / 28 9 N/A N/A N/A 8.00E-04 J 8.00E-04 mg/L Max (1)

cis-1,2-Dichloroethene mg/L 15 / 23 0 9.45E-02 4.68E-01 LN 5.90E-01 4.68E-01 mg/L 95UCL (15)

Tetrachloroethene mg/L 19 / 28 0 5.46E-02 2.83E-01 LN 4.80E-01 2.83E-01 mg/L 95UCL (15)

trans-1,2-Dichloroethene mg/L 8 / 23 0 1.21E-03 2.88E-03 NP 4.90E-03 2.88E-03 mg/L 95UCL (16)

Trichloroethene mg/L 23 / 28 0 1.18E-01 5.09E-01 NP 6.30E-01 5.09E-01 mg/L 95UCL (15)

Vinyl chloride mg/L 2 / 28 0 N/A N/A N/A 1.10E-02 1.10E-02 mg/L Max (1)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)
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TABLE I1-3.18:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 5 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Notes:

BCa Bias-corrected accelerated
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution

(3) 95 percent UCL calculated using Land's H statistic
(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.
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TABLE I1-3.19:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, SUBAREA 7 GROUNDWATER
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater 

Value Units Statistic (c) Method (d)

Groundwater Metals
Aluminum mg/L 1 / 1 0 N/A N/A N/A 7.41E-02 J 7.41E-02 mg/L Max (1)
Antimony mg/L 1 / 1 0 N/A N/A N/A 1.25E-03 J 1.25E-03 mg/L Max (1)
Arsenic mg/L 1 / 1 0 N/A N/A N/A 5.20E-03 5.20E-03 mg/L Max (1)
Barium mg/L 1 / 1 0 N/A N/A N/A 2.70E-01 2.70E-01 mg/L Max (1)
Iron mg/L 1 / 1 0 N/A N/A N/A 9.67E-02 9.67E-02 mg/L Max (1)
Lead mg/L 1 / 1 0 N/A N/A N/A 3.71E-04 3.71E-04 mg/L Max (1)
Manganese mg/L 1 / 1 0 N/A N/A N/A 3.58E-02 3.58E-02 mg/L Max (1)
Molybdenum mg/L 1 / 1 0 N/A N/A N/A 3.70E-04 3.70E-04 mg/L Max (1)
Nickel mg/L 1 / 1 0 N/A N/A N/A 4.34E-03 J 4.34E-03 mg/L Max (1)
Thallium mg/L 1 / 1 0 N/A N/A N/A 4.20E-05 4.20E-05 mg/L Max (1)
Explosives
Perchlorate mg/L 1 / 3 2 N/A N/A N/A 2.50E-04 2.50E-04 mg/L Max (1)

Notes:

BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
Max Maximum detected concentration
mg/l Milligrams per liter
95UCL One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 

of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as nonparametric 
in all statistical calculations.

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric

c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:

(1) Maximum detected concentration
References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.

95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Exposure Point
Chemical of Potential 

Concern Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater at Subarea 1

Exposure Medium:  Groundwater in Trench

Value Units Rationale

Trench Air 1,1-Dichloroethene NA N/A N/A N/A 1.16E-01 ug / m3 (a)
1,2-Dichloroethene (total) NA N/A N/A N/A 9.40E-01 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 2.33E-02 ug / m3 (a)
Chloromethane NA N/A N/A N/A 5.45E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 2.60E+00 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 1.04E-05 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 9.22E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 5.17E-01 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 4.21E-01 ug / m3 (a)

Notes:

a   The trench air concentrations were modeled using the methodology described in Attachment I5.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.20:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, TRENCH AIR (GROUNDWATER), 
SUBAREA 1

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater at Subarea 2

Exposure Medium:  Groundwater in Trench

Value Units Rationale

Trench Air 1,1-Dichloroethene NA N/A N/A N/A 2.14E-02 ug / m3 (a)
1,2-Dichloroethene (total) NA N/A N/A N/A 5.78E-02 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 2.56E-02 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 8.68E-01 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 2.60E-02 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 5.66E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 2.78E-01 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 1.68E-01 ug / m3 (a)
Xylene (total) NA N/A N/A N/A 9.98E-03 ug / m3 (a)

Notes:

a   The trench air concentrations were modeled using the methodology described in Attachment I5.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.21:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, TRENCH AIR (GROUNDWATER), 
SUBAREA 2

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater at Subarea 3

Exposure Medium:  Groundwater in Trench

Value Units Rationale

Trench Air 1,1-Dichloroethene NA N/A N/A N/A 1.74E-01 ug / m3 (a)
2-Butanone NA N/A N/A N/A 2.22E-03 ug / m3 (a)
Acetone NA N/A N/A N/A 1.04E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 4.74E-03 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 2.33E-01 ug / m3 (a)
Chloromethane NA N/A N/A N/A 7.90E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 4.70E+01 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 2.30E-03 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 1.50E-04 ug / m3 (a)
Toluene NA N/A N/A N/A 3.38E-03 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.55E+00 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 3.97E-02 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 2.67E+02 ug / m3 (a)
Xylene (total) NA N/A N/A N/A 9.98E-03 ug / m3 (a)

Notes:

a   The trench air concentrations were modeled using the methodology described in Attachment I5.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.22:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, TRENCH AIR (GROUNDWATER), 
SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Page 1 of 1



IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater at Subarea 4

Exposure Medium:  Groundwater in Trench

Value Units Rationale

Trench Air 2-Butanone NA N/A N/A N/A 3.38E-04 ug / m3 (a)
Acetone NA N/A N/A N/A 1.94E-03 ug / m3 (a)
Methyl tertiary butylether NA N/A N/A N/A 1.18E-04 ug / m3 (a)

Notes:

a   The trench air concentrations were modeled using the methodology described in Attachment I5.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.23:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, TRENCH AIR (GROUNDWATER), 
SUBAREA 4

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Groundwater at Subarea 5

Exposure Medium:  Groundwater in Trench

Value Units Rationale

Trench Air 1,1-Dichloroethene NA N/A N/A N/A 2.20E-02 ug / m3 (a)
1,2-Dichloroethene (total) NA N/A N/A N/A 1.74E+00 ug / m3 (a)
1,4-Dichlorobenzene NA N/A N/A N/A 4.70E-04 ug / m3 (a)
2-Butanone NA N/A N/A N/A 9.66E-05 ug / m3 (a)
Acetone NA N/A N/A N/A 1.19E-04 ug / m3 (a)
Benzene NA N/A N/A N/A 2.61E-03 ug / m3 (a)
Bromoform NA N/A N/A N/A 2.84E-05 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 4.11E-02 ug / m3 (a)
Carbon tetrachloride NA N/A N/A N/A 9.88E-03 ug / m3 (a)
Chloroform NA N/A N/A N/A 7.39E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 4.27E+00 ug / m3 (a)
Mercury NA N/A N/A N/A 1.51E-03 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 4.99E-05 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 1.56E+01 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 7.93E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 1.25E+01 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 7.72E-01 ug / m3 (a)

Notes:

a   The trench air concentrations were modeled using the methodology described in Attachment I5.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.24:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, TRENCH AIR (GROUNDWATER), 
SUBAREA 5

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

Future 1,1-Dichloroethene NA N/A N/A N/A 8.18E-03 ug / m3 (a)
Commercial/ 1,2-Dichloroethene (total) NA N/A N/A N/A 1.01E-01 ug / m3 (a)

Industrial Worker Carbon disulfide NA N/A N/A N/A 1.59E-03 ug / m3 (a)
Chloromethane NA N/A N/A N/A 4.26E-04 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 2.79E-01 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 1.82E-05 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 7.86E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 3.77E-02 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 3.18E-02 ug / m3 (a)

Future 1,1-Dichloroethene NA N/A N/A N/A 2.05E-02 ug / m3 (a)
Resident 1,2-Dichloroethene (total) NA N/A N/A N/A 2.52E-01 ug / m3 (a)

Carbon disulfide NA N/A N/A N/A 3.97E-03 ug / m3 (a)
Chloromethane NA N/A N/A N/A 1.06E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 6.99E-01 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 4.55E-05 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.96E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 9.42E-02 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 7.95E-02 ug / m3 (a)

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.25:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 1

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

Future 1,1-Dichloroethene NA N/A N/A N/A 1.51E-03 ug / m3 (a)
Commercial/ 1,2-Dichloroethene (total) NA N/A N/A N/A 6.17E-03 ug / m3 (a)

Industrial Worker Carbon disulfide NA N/A N/A N/A 1.74E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 9.26E-02 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 1.65E-03 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 4.80E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 2.02E-02 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 1.27E-02 ug / m3 (a)
Xylene (Total) NA N/A N/A N/A 7.29E-04 ug / m3 (a)

Future 1,1-Dichloroethene NA N/A N/A N/A 3.77E-03 ug / m3 (a)
Resident 1,2-Dichloroethene (total) NA N/A N/A N/A 1.54E-02 ug / m3 (a)

Carbon disulfide NA N/A N/A N/A 4.36E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 2.31E-01 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 4.14E-03 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.20E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 5.05E-02 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 3.17E-02 ug / m3 (a)
Xylene (Total) NA N/A N/A N/A 1.82E-03 ug / m3 (a)

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.26:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 2

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Page 1 of 1



IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

Future 1,1-Dichloroethene NA N/A N/A N/A 1.23E-02 ug / m3 (a)
Commercial/ 2-Butanone NA N/A N/A N/A 2.87E-03 ug / m3 (a)

Industrial Worker Acetone NA N/A N/A N/A 1.31E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 4.04E-04 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 1.59E-02 ug / m3 (a)
Chloromethane NA N/A N/A N/A 6.19E-04 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 5.07E+00 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 1.64E-04 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 2.72E-04 ug / m3 (a)
Toluene NA N/A N/A N/A 2.56E-04 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.33E-01 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 2.91E-03 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 2.02E+01 ug / m3 (a)
Xylene (total) NA N/A N/A N/A 7.34E-04 ug / m3 (a)

Future 1,1-Dichloroethene NA N/A N/A N/A 3.08E-02 ug / m3 (a)
Resident 2-Butanone NA N/A N/A N/A 7.17E-03 ug / m3 (a)

Acetone NA N/A N/A N/A 3.26E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 1.01E-03 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 3.98E-02 ug / m3 (a)
Chloromethane NA N/A N/A N/A 1.55E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 1.27E+01 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 4.10E-04 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 6.81E-04 ug / m3 (a)
Toluene NA N/A N/A N/A 6.41E-04 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 3.32E-01 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 7.27E-03 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 5.04E+01 ug / m3 (a)
Xylene (total) NA N/A N/A N/A 1.84E-03 ug / m3 (a)

TABLE I1-3.27:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

TABLE I1-3.27:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale
Future 2-Butanone NA N/A N/A N/A 4.28E-04 ug / m3 (a)

Commercial/ Acetone NA N/A N/A N/A 2.40E-03 ug / m3 (a)
Industrial Worker Methyl tertiary butylether NA N/A N/A N/A 2.94E-05 ug / m3 (a)

Future 2-Butanone NA N/A N/A N/A 1.07E-03 ug / m3 (a)
Resident Acetone NA N/A N/A N/A 6.00E-03 ug / m3 (a)

Methyl tertiary butylether NA N/A N/A N/A 7.36E-05 ug / m3 (a)

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter

TABLE I1-3.28:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 4

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

Future 1,1-Dichloroethene NA N/A N/A N/A 1.57E-03 ug / m3 (a)
Commercial/ 1,2-Dichloroethene (total) NA N/A N/A N/A 1.89E-01 ug / m3 (a)

Industrial Worker 1,4-Dichlorobenzene NA N/A N/A N/A 5.27E-05 ug / m3 (a)
2-Butanone NA N/A N/A N/A 1.33E-04 ug / m3 (a)
Acetone NA N/A N/A N/A 1.59E-04 ug / m3 (a)
Benzene NA N/A N/A N/A 2.24E-04 ug / m3 (a)
Bromoform NA N/A N/A N/A 3.67E-05 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 2.83E-03 ug / m3 (a)
Carbon tetrachloride NA N/A N/A N/A 6.55E-04 ug / m3 (a)
Chloroform NA N/A N/A N/A 7.02E-04 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 4.63E-01 ug / m3 (a)
Mercury NA N/A N/A N/A 1.01E-04 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 9.78E-05 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 1.00E+00 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 6.82E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 9.21E-01 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 5.87E-02 ug / m3 (a)

TABLE I1-3.29:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 5

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Groundwater)
Exposure Medium:  Infinite Indoor Air (Groundwater)

Value Units Rationale

TABLE I1-3.29:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR 
(GROUNDWATER), SUBAREA 5

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Future 1,1-Dichloroethene NA N/A N/A N/A 3.92E-03 ug / m3 (a)
Resident 1,2-Dichloroethene (total) NA N/A N/A N/A 4.71E-01 ug / m3 (a)

1,4-Dichlorobenzene NA N/A N/A N/A 1.32E-04 ug / m3 (a)
2-Butanone NA N/A N/A N/A 3.33E-04 ug / m3 (a)
Acetone NA N/A N/A N/A 3.98E-04 ug / m3 (a)
Benzene NA N/A N/A N/A 5.60E-04 ug / m3 (a)
Bromoform NA N/A N/A N/A 9.18E-05 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 7.07E-03 ug / m3 (a)
Carbon tetrachloride NA N/A N/A N/A 1.64E-03 ug / m3 (a)
Chloroform NA N/A N/A N/A 1.76E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 1.16E+00 ug / m3 (a)
Mercury NA N/A N/A N/A 2.54E-04 ug / m3 (a)
Nitrobenzene NA N/A N/A N/A 2.45E-04 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 2.51E+00 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.70E-02 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 2.30E+00 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 1.47E-01 ug / m3 (a)

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Soil Gas)
Exposure Medium:  Infinite Indoor Air (Soil Gas)

Value Units Rationale

Future 1,2,4-Trimethylbenzene NA N/A N/A N/A 8.28E-03 ug / m3 (a)
Commercial/ 1,3,5-Trimethylbenzene NA N/A N/A N/A 2.20E-03 ug / m3 (a)

Industrial Worker 1,3-Butadiene NA N/A N/A N/A 4.23E-03 ug / m3 (a)
1,3-Dichlorobenzene NA N/A N/A N/A 2.39E-04 ug / m3 (a)
1,4-Dioxane NA N/A N/A N/A 3.64E-03 ug / m3 (a)
2-Butanone NA N/A N/A N/A 4.35E-03 ug / m3 (a)
2-Hexanone NA N/A N/A N/A 1.35E-03 ug / m3 (a)
4-Ethyltoluene NA N/A N/A N/A 3.07E-03 ug / m3 (a)
4-Methyl-2-pentanone NA N/A N/A N/A 4.61E-04 ug / m3 (a)
Acetone NA N/A N/A N/A 6.66E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 2.54E-03 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 4.31E-03 ug / m3 (a)
Chloroform NA N/A N/A N/A 1.10E-03 ug / m3 (a)
Chloromethane NA N/A N/A N/A 1.55E-04 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 5.74E-03 ug / m3 (a)
Cyclohexane NA N/A N/A N/A 2.05E-03 ug / m3 (a)
Ethanol NA N/A N/A N/A 3.05E-02 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 9.41E-03 ug / m3 (a)
Freon 113 NA N/A N/A N/A 2.52E-04 ug / m3 (a)
Freon 12 NA N/A N/A N/A 1.46E-04 ug / m3 (a)
Heptane NA N/A N/A N/A 2.78E-03 ug / m3 (a)
m,p-Xylene NA N/A N/A N/A 3.72E-02 ug / m3 (a)
Methylene Chloride NA N/A N/A N/A 7.41E-04 ug / m3 (a)
o-Xylene NA N/A N/A N/A 1.46E-02 ug / m3 (a)
Styrene NA N/A N/A N/A 9.68E-04 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 6.04E-04 ug / m3 (a)
Tetrahydrofuran NA N/A N/A N/A 1.97E-04 ug / m3 (a)
Toluene NA N/A N/A N/A 4.37E-02 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.03E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 9.97E-04 ug / m3 (a)
Trichlorofluoromethane NA N/A N/A N/A 3.43E-04 ug / m3 (a)
Vinyl acetate NA N/A N/A N/A 1.61E-03 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 2.81E-04 ug / m3 (a)

TABLE I1-3.30:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR (SOIL GAS), 
SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Soil Gas)
Exposure Medium:  Infinite Indoor Air (Soil Gas)

Value Units Rationale

TABLE I1-3.30:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR (SOIL GAS), 
SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Future 1,2,4-Trimethylbenzene NA N/A N/A N/A 2.07E-02 ug / m3 (a)
Resident 1,3,5-Trimethylbenzene NA N/A N/A N/A 5.50E-03 ug / m3 (a)

1,3-Butadiene NA N/A N/A N/A 1.06E-02 ug / m3 (a)
1,3-Dichlorobenzene NA N/A N/A N/A 5.98E-04 ug / m3 (a)
1,4-Dioxane NA N/A N/A N/A 9.09E-03 ug / m3 (a)
2-Butanone NA N/A N/A N/A 1.09E-02 ug / m3 (a)
2-Hexanone NA N/A N/A N/A 3.36E-03 ug / m3 (a)
4-Ethyltoluene NA N/A N/A N/A 7.67E-03 ug / m3 (a)
4-Methyl-2-pentanone NA N/A N/A N/A 1.15E-03 ug / m3 (a)
Acetone NA N/A N/A N/A 1.67E-01 ug / m3 (a)
Benzene NA N/A N/A N/A 6.35E-03 ug / m3 (a)
Carbon disulfide NA N/A N/A N/A 1.08E-02 ug / m3 (a)
Chloroform NA N/A N/A N/A 2.74E-03 ug / m3 (a)
Chloromethane NA N/A N/A N/A 3.88E-04 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 1.43E-02 ug / m3 (a)
Cyclohexane NA N/A N/A N/A 5.11E-03 ug / m3 (a)
Ethanol NA N/A N/A N/A 7.62E-02 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 2.35E-02 ug / m3 (a)
Freon 113 NA N/A N/A N/A 6.30E-04 ug / m3 (a)
Freon 12 NA N/A N/A N/A 3.65E-04 ug / m3 (a)
Heptane NA N/A N/A N/A 6.96E-03 ug / m3 (a)
m,p-Xylene NA N/A N/A N/A 9.29E-02 ug / m3 (a)
Methylene Chloride NA N/A N/A N/A 1.85E-03 ug / m3 (a)
o-Xylene NA N/A N/A N/A 3.64E-02 ug / m3 (a)
Styrene NA N/A N/A N/A 2.42E-03 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 1.51E-03 ug / m3 (a)
Tetrahydrofuran NA N/A N/A N/A 4.92E-04 ug / m3 (a)
Toluene NA N/A N/A N/A 1.09E-01 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 2.56E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 2.49E-03 ug / m3 (a)
Trichlorofluoromethane NA N/A N/A N/A 8.58E-04 ug / m3 (a)
Vinyl acetate NA N/A N/A N/A 4.02E-03 ug / m3 (a)
Vinyl chloride NA N/A N/A N/A 7.03E-04 ug / m3 (a)
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Soil Gas)
Exposure Medium:  Infinite Indoor Air (Soil Gas)

Value Units Rationale

TABLE I1-3.30:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR (SOIL GAS), 
SUBAREA 3

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Soil Gas)
Exposure Medium:  Infinite Indoor Air (Soil Gas)

Value Units Rationale

Future 1,2,4-Trimethylbenzene NA N/A N/A N/A 6.28E-03 ug / m3 (a)
Commercial/ 1,3,5-Trimethylbenzene NA N/A N/A N/A 1.72E-03 ug / m3 (a)

Industrial Worker 2-Butanone NA N/A N/A N/A 2.43E-03 ug / m3 (a)
4-Ethyltoluene NA N/A N/A N/A 2.43E-03 ug / m3 (a)
Acetone NA N/A N/A N/A 3.75E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 1.73E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 5.68E-03 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 6.24E-03 ug / m3 (a)
Heptane NA N/A N/A N/A 1.87E-03 ug / m3 (a)
m,p-Xylene NA N/A N/A N/A 2.74E-02 ug / m3 (a)
o-Xylene NA N/A N/A N/A 9.97E-03 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 2.91E-01 ug / m3 (a)
Toluene NA N/A N/A N/A 2.98E-02 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 1.04E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 1.31E-02 ug / m3 (a)

Future 1,2,4-Trimethylbenzene NA N/A N/A N/A 1.57E-02 ug / m3 (a)
Resident 1,3,5-Trimethylbenzene NA N/A N/A N/A 4.29E-03 ug / m3 (a)

2-Butanone NA N/A N/A N/A 6.09E-03 ug / m3 (a)
4-Ethyltoluene NA N/A N/A N/A 6.07E-03 ug / m3 (a)
Acetone NA N/A N/A N/A 9.37E-02 ug / m3 (a)
Benzene NA N/A N/A N/A 4.33E-03 ug / m3 (a)
cis-1,2-Dichloroethene NA N/A N/A N/A 1.42E-02 ug / m3 (a)
Ethylbenzene NA N/A N/A N/A 1.56E-02 ug / m3 (a)
Heptane NA N/A N/A N/A 4.68E-03 ug / m3 (a)
m,p-Xylene NA N/A N/A N/A 6.86E-02 ug / m3 (a)
o-Xylene NA N/A N/A N/A 2.49E-02 ug / m3 (a)
Tetrachloroethene NA N/A N/A N/A 7.26E-01 ug / m3 (a)
Toluene NA N/A N/A N/A 7.46E-02 ug / m3 (a)
trans-1,2-Dichloroethene NA N/A N/A N/A 2.61E-03 ug / m3 (a)
Trichloroethene NA N/A N/A N/A 3.28E-02 ug / m3 (a)

TABLE I1-3.31:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR (SOIL GAS), 
SUBAREA 5

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future
Medium:  Infinite Indoor Air (Soil Gas)
Exposure Medium:  Infinite Indoor Air (Soil Gas)

Value Units Rationale

TABLE I1-3.31:  EPA RAGS PART D TABLE 3, EXPOSURE POINT CONCENTRATION SUMMARY, INFINITE INDOOR AIR (SOIL GAS), 
SUBAREA 5

Exposure Point Chemical of Potential Concern Units
Arithmetic 

Mean
95 UCL 

Distribution

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Notes:

a   The indoor air concentrations were modeled using the methodology described in Attachment I4.

95 UCL One-sided 95 percent upper confidence limit of the mean
EPA U.S. Environmental Protection Agency
NA Not applicable (not calculated)
RAGS Risk Assessment Guidance for Superfund
ug / m3 Micrograms per cubic meter
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 100 mg/day EPA 1991, 2002
FI Fraction Ingested 1 unitless Professional judgment
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 25 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 9,125 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 330 mg/day EPA 1991, 2002
FI Fraction Ingested 1 unitless Professional judgment
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 1 years EPA 2002, DTSC 2000

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 365 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 100 mg/day Professional judgment (2)
FI Fraction Ingested 0.5 unitless Professional judgment
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 24 years Professional judgment (2)

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg Professional judgment (2)
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 8,760 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 200 mg/day Professional judgment (2)
FI Fraction Ingested 0.5 unitless Professional judgment
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 6 years Professional judgment (2)

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 15 kg Professional judgment (2)
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Future 
Commercial/ 

Industrial Worker

Adult

Mare Island IA 
F1 Subarea 

Under 
Assessment

Adult Mare Island IA 
F1 Subarea 

Under 
Assessment

Future 
Construction 

Worker 

Child

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Adult

Mare Island IA 
F1 Subarea 

Under 
Assessment

Incidental 
Ingestion

Future 
Recreational 

User

Mare Island IA 
F1 Subarea 

Under 
Assessment
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 100 mg/day EPA 1991, 2002
FI Fraction Ingested 1 unitless Professional judgment
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 24 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 8,760 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
IS Ingestion Rate - Soil 200 mg/day EPA 1991, 2002
FI Fraction Ingested 1 unitless Professional judgment
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 6 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 15 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 2,190 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 5,700 cm2/day DTSC 2000
AF Soil-to-Skin Adherence Factor 0.2 mg/cm2 DTSC 2000; EPA 2004
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 25 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 9,125 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 5,700 cm2/day DTSC 2000
AF Soil-to-Skin Adherence Factor 0.8 mg/cm2 DTSC 2000
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 1 years EPA 2002, DTSC 2000

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 365 days EPA 1989

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Mare Island IA 
F1 Subarea 

Under 
Assessment

Intake (mg/kg-day) = 
  (CS x FI x IS x EF x ED x MCF) / (BW x AT)

Future 
Construction 

Worker

Future 
Commercial/ 

Industrial Worker

AdultFuture Resident

Child

Adult

Adult

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Incidental 
Ingestion

(Continued)

Dermal 
Contact
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 5,700 cm2/day Professional judgment (2)
AF Soil-to-Skin Adherence Factor 0.07 mg/cm2 DTSC 2000; EPA 2004
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 24 years Professional judgment (2)

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg Professional judgment (2)
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 8,760 days EPA 1989

CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19
ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 2,900 cm2 Professional judgment (2)
AF Soil-to-Skin Adherence Factor 3.3 mg/cm2 EPA 2004
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 6 years Professional judgment (2)

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 15 kg Professional judgment (2)
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 2,190 days EPA 1989

Future Resident CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 5,700 cm2/day DTSC 2000; EPA 2004
AF Soil-to-Skin Adherence Factor 0.07 mg/cm2 DTSC 2000; EPA 2004
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 24 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 70 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 8,760 days EPA 1989

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Child

Adult Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Future 
Recreational 

User

Mare Island IA 
F1 Subarea 3B

AdultDermal 
Contact

(Continued)
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
CS Chemical Concentration in Soil Chemical-specific mg/kg See Tables I1-3.1 through I1-3.19

ABS Dermal Absorption Factor Chemical-specific unitless EPA 2010
SA Exposed Skin Surface Area 2,900 cm2 DTSC 2000; EPA 2004
AF Soil-to-Skin Adherence Factor 0.2 mg/cm2 DTSC 2000; EPA 2004
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 6 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1E-06 kg/mg Not applicable
BW Body Weight 15 kg EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 25,550 days EPA 1989
ATNC Averaging Time - Noncancer 2,190 days EPA 1989

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 8 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 25 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 219,000 hours EPA 1989, 2009

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 8 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 1 years EPA 2002; DTSC 2000

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 8,760 hours EPA 1989, 2009

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 2 hours/day Professional judgment
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 24 years Professional judgment (2)

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 210,240 hours EPA 1989, 2009

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 2 hours/day Professional judgment
EF Exposure Frequency 350 days/year Professional judgment (2)
ED Exposure Duration 6 years Professional judgment (2)

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 52,560 hours EPA 1989, 2009

Intake (mg/kg-day) = 
  (CS x ABS x SA x AF x EF x ED x MCF) 
         / (BW x AT)

Mare Island IA 
F1 Subarea 

Under 
Assessment

Child

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Future 
Construction 

Worker

Future 
Commercial/ 

Industrial Worker

Future 
Recreational 

User

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.36E+09 m3/kg
VF = Chemical-specific volatilization factor

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.00E+06 m3/kg  (DTSC 2011)
VF = Chemical-specific volatilization factor

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.36E+09 m3/kg
VF = Chemical-specific volatilization factor

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.36E+09 m3/kg
VF = Chemical-specific volatilization factor

Adult

Adult

Adult Mare Island IA 
F1 Subarea 

Under 
Assessment

Future Resident
(Continued)

Dermal 
Contact

(Continued)

Inhalation of 
Outdoor Air

Child Mare Island IA 
F1 Subarea 

Under 
Assessment
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 24 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 24 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 210,240 hours EPA 1989, 2009

CA Chemical Concentration in Outdoor Air Chemical-specific mg/m3 Calculated from CS

ET Exposure Time 24 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 6 years EPA 1991, DTSC 1992

MCF Mass Conversion Factor 1,000 µg/mg Not applicable
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 52,560 hours EPA 1989, 2009

CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Calculated from CSG

ET Exposure Time 8 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992
ED Exposure Duration 25 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 219,000 hours EPA 1989, 2009

CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Calculated from CSG

ET Exposure Time 24 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 24 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 210,240 hours EPA 1989, 2009

CA Chemical Concentration in Indoor Air Chemical-specific mg/m3 Calculated from CSG

ET Exposure Time 24 hours/day EPA 1991, DTSC 1992
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 6 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 52,560 hours EPA 1989, 2009

Mare Island IA 
F1 Subarea 

Under 
Assessment

Child

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.36E+09 m3/kg
VF = Chemical-specific volatilization factor

Future 
Commercial/ 

Industrial Worker

Adult Mare Island IA 
F1 Subarea 

Under 
Assessment

Intake (mg/kg-day) = 
   (CA x ET x EF x ED x MCF) / (AT)
where CA= CS / PEF for particulates, and
          CA = CS / VF for volatiles
PEF = 1.36E+09 m3/kg
VF = Chemical-specific volatilization factor

Adult Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Future ResidentInhalation of 
Outdoor Air
(Continued)

Inhalation of 
Indoor Air 

(Vapor Intrusion)

Intake (mg/kg-day) = 
   (CA x ET x EF x ED) / (AT)

where CA is modeled from the chemical 
concentration in soil gas (CSG) (see 
Attachment I4)

Intake (mg/kg-day) = 
   (CA x ET x EF x ED) / (AT)

where CA is modeled from the chemical 
concentration in soil (CSG) (see 
Attachment I4)

Intake (mg/kg-day) = 
   (CA x ET x EF x ED) / (AT)

where CA is modeled from the chemical 
concentration in soil (CSG) (see 
Attachment I4)

Future 
Resident

Adult

Child
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TABLE I1-4.1:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME SOIL AND SOIL GAS EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Soil and Soil Gas

Exposure Medium: Soil and Soil Gas

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)

Notes:
(1)  See Section I6.2 for discussion of the intake assumptions.

(2)  Assumed to be consistent with residential exposure.

Definitions:
cm2 Square centimeter mg/day Milligrams per day
cm2/day Square centimeters per day mg/kg Milligrams per kilogram
days/year Days per year mg/kg-day Milligram per kilogram per day
DTSC Department of Toxic Substances Control mg/m3 Milligrams per cubic meter
EPA U.S. Environmental Protection Agency m3/kg Cubic meters of air per kg soil (reduced from mg/m3-air per mg/kg-soil)
hours/day Hours per day PEF Particulate emission factor
kg Kilogram RAGS Risk Assessment Guidance for Superfund
kg/mg Kilograms per milligram RME Reasonable maximum exposure
mg/cm2 Milligrams per square centimeter VF Volatilization factor

References:
Department of Toxic Substances Control (DTSC).  1992.  “Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities.”  Office of the Science Advisor.  July.
DTSC.  2000.  "Interoffice Memorandum Regarding Guidance for the Dermal Exposure Pathway."  From S.M. DiZio, M.J. Wade, and D.J. Oudiz.  To Human Health and Ecological Division.  January 7.
DTSC.  2011.  “Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Hazardous Waste Sites and Permitted Facilities.”  Office of Human and Ecological Risk Human Health Risk Assessment (HHRA) Note Number 1.  

May 20.  Available on-line at:  <http://www.dtsc.ca.gov/AssessingRisk/upload/HHRA_Note1.pdf>
U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  December.

Available on-line at:  <http://www.epa.gov/oswer/riskassessment/ragsa/index.htm>
EPA.  1991.  Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors.  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V, 

and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.
EPA.  2002.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  Office of Solid Waste and Emergency Response.  WSWER 9355.4-24.  December.
EPA.  2004.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).  Final."  Office of Superfund Remediation and Technology Innovation.

EPA/540/R/99/005.  OSWER 9285.7-02EP.  PB99-963312.  Washington, D.C.  July.
EPA.  2009.  “Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment).”  Final.  Office of Solid Waste and Emergency Response.  9285.7-82.  January.  

Available on-line at:  <http://www.epa.gov/oswer/riskassessment/ragsf/pdf/partf_200901_final.pdf>.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites. November.
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TABLE I1-4.2:  EPA RAGS PART D TABLE 4, VALUES USED FOR DAILY INTAKE, RME GROUNDWATER EXPOSURES
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Scenario Timeframe:  Future

Medium:   Groundwater

Exposure Medium: Groundwater

Exposure Route
Receptor 

Population
Receptor 

Age Exposure Point
Parameter 

Code Parameter Definition Value Units Rationale/Reference Intake Equation / Model Name (1)
Adult CA Chemical Concentration in Indoor Air EPC µg/m3 Modeled from CW or CSG Intake (mg/kg-day) =

ET Exposure Time 8 hours/day EPA 1991, DTSC 1992    (CA x ET x EF x ED) / (AT)
EF Exposure Frequency 250 days/year EPA 1991, DTSC 1992

ED Exposure Duration 25 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 219,000 hours EPA 1989, 2009

Adult CA Chemical Concentration in Indoor Air EPC µg/m3 Modeled from CW or CSG Intake (mg/kg-day) = 
ET Exposure Time 24 hours/day EPA 1991, DTSC 1992    (CA x ET x EF x ED) / (AT)
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 24 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 210,240 hours EPA 1989, 2009

Child CA Chemical Concentration in Indoor Air EPC µg/m3 Modeled from CW or CSG Intake (mg/kg-day) = 
ET Exposure Time 24 hours/day EPA 1991, DTSC 1992    (CA x ET x EF x ED) / (AT)
EF Exposure Frequency 350 days/year EPA 1991, DTSC 1992
ED Exposure Duration 6 years EPA 1991, DTSC 1992
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 52,560 hours EPA 1989, 2009

Adult Ctrench Chemical Concentration in Trench Air EPC µg/m3 Modeled from CW

ET Exposure Time 1 hours/day Professional judgment
EF Exposure Frequency 90 days/year Professional judgment
ED Exposure Duration 1 years EPA 2002; DTSC 2000
ATC Averaging Time - Cancer 613,200 hours EPA 1989, 2009
ATNC Averaging Time - Noncancer 8,760 hours EPA 1989, 2009

Notes:
(1)  See Section I6.2 for discussion of intake assumptions.
   
Definitions:
cm2 Square centimeter L/cm3 Liter per cubic centimeter
cm/hr Centimeter per hour liters/day Liters per day
days/year Days per year mg/kg-day Milligram per kilogram per day
DTSC Department of Toxic Substances Control mg/L Milligram per liter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
hours/day hours per day RME Reasonable maximum exposure
kg Kilogram

References:
Department of Toxic Substances Control (DTSC).  1992.  “Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and Permitted Facilities.”  Office of the Science Advisor.  July.
DTSC.  2000.  "Interoffice Memorandum Regarding Guidance for the Dermal Exposure Pathway."  From S.M. DiZio, M.J. Wade, and D.J. Oudiz.  To Human Health and Ecological Division.  January 7.
U.S. Environmental Protection Agency (EPA).  1989.  "Risk Assessment Guidance for Superfund (RAGS), Volume 1:  Human Health Evaluation Manual (Part A)."  Office of Emergency and Remedial Response (OERR).  Washington, D.C.  December.

Available on-line at:  <http://www.epa.gov/oswer/riskassessment/ragsa/index.htm>
EPA.  1991.  Interoffice Memorandum Regarding Human Health Evaluation Manual, Supplemental Guidance:  Standard Default Exposure Factors.  From T. Fields, Jr., and B. Diamond.  To Director, Waste Management Division, Regions I, IV, V, 

and VII; Director, Emergency and Remedial Response Division, Region III; Director, Hazardous Waste Management Division, Regions III, VI, VIII, and IX; Director, Hazardous Waste Division, Region X.  March 25.
EPA.  2002.  "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites."  Office of Solid Waste and Emergency Response.  WSWER 9355.4-24.  December.
EPA.  2009.  “Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk Assessment).”  Final.  Office of Solid Waste and Emergency Response.  9285.7-82.  January.  

Available on-line at:  <http://www.epa.gov/oswer/riskassessment/ragsf/pdf/partf_200901_final.pdf>.

Intake (mg/kg-day) =
   (Ctrench x ET x EF x ED) / (AT) 

Inhalation of 
Volatiles in 
Trench Air

where Ctrench will be modeled from using the 
groundwater-to-outdoor air trench model 
discussed in Attachment I5.

where CA is modeled from the chemical 
concentration in groundwater (CW) or soil gas 
(CSG) (see Attachment I4)

Mare Island IA 
F1 Subarea 

Under 
Assessment

Inhalation of 
Volatiles in 
Indoor Air

Future 
Construction 

Worker 

Future 
Commercial/ 

Industrial Worker

Future 
Resident

where CA is modeled from the chemical 
concentration in groundwater (CW) or soil gas 
(CSG) (see Attachment I4)

where CA is modeled from the chemical 
concentration in groundwater (CW) or soil gas 
(CSG) (see Attachment I4)

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment

Mare Island IA 
F1 Subarea 

Under 
Assessment
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TABLE I1-5.1:  EPA RAGS PART D TABLE 5, FEDERAL NONCANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Blood 1,000 IRIS 01/11/2011
1,1-Dichloroethene Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
1,2,4-Trimethylbenzene Chronic -- -- -- -- -- -- -- -- --
1,2-Dichloroethane Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Kidney 3,000 PPRTV 11/11/2010
1,2-Dichloroethene (total) Chronic 9.0E-03 mg/kg-day 100% 9.0E-03 mg/kg-day Liver 1,000 HEAST 07/31/1997
1,3,5-Trimethylbenzene Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Whole body, Liver, Kidney 10,000 PPRTV 11/11/2010
1,3-Butadiene Chronic -- -- -- -- -- -- -- -- --
1,3-Dichlorobenzene b Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 100 ATSDR 11/11/2010
1,3-Dinitrobenzene Chronic 1.0E-04 mg/kg-day 100% 1.0E-04 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
1,4-Dichlorobenzene Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 100 ATSDR 11/11/2010
1,4-Dioxane Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Liver 300 IRIS 01/11/2011
1-Methylnaphthalene Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 1,000 ATSDR 11/11/2010
1-Methylphenanthrene c Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
2,3,5-Trimethylnaphthalene d Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2,4'-DDD Chronic -- -- -- -- -- -- -- -- --
2,4'-DDT Chronic -- -- -- -- -- -- -- -- --
2,4-Dinitrotoluene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS 100 IRIS 01/11/2011
2,6-Dimethylnaphthalene d Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2,6-Dinitrotoluene Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day CNS -- PPRTV 11/11/2010
2-Amino-4,6-dinitrotoluene e Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS, Blood, Liver 100 IRIS 01/11/2011
2-Butanone Chronic 6.0E-01 mg/kg-day 100% 6.0E-01 mg/kg-day Developmental 1,000 IRIS 01/11/2011
2-Hexanone Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day PNS 1,000 IRIS 01/11/2011
2-Methylnaphthalene Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2-Nitrotoluene Chronic 9.0E-04 mg/kg-day 100% 9.0E-04 mg/kg-day -- -- PPRTV 11/11/2010
4,4'-DDD Chronic -- -- -- -- -- -- -- -- --
4,4'-DDE Chronic -- -- -- -- -- -- -- -- --
4,4'-DDT Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 01/11/2011
4-Amino-2,6-dinitrotoluene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS 100 IRIS 01/11/2011
4-Ethyltoluene f Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
4-Methyl-2-Pentanone Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Whole body, Organ weight, Kidney 3,000 HEAST 07/31/1997
4-Methylphenol Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day CNS, Respiratory, Whole Body 1,000 HEAST 07/31/1997
Acenaphthene Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 01/11/2011
Acenaphthylene g Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 01/11/2011
Acetone Chronic 9.0E-01 mg/kg-day 100% 9.0E-01 mg/kg-day Kidney 1,000 IRIS 01/11/2011
Aldrin Chronic 3.0E-05 mg/kg-day 100% 3.0E-05 mg/kg-day Liver 1,000 IRIS 01/11/2011
alpha-BHC Chronic 8.0E-03 mg/kg-day 100% 8.0E-03 mg/kg-day Liver 100 ATSDR 11/11/2010
alpha-Chlordane h Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011

Absorbed RfD for Dermal Oral Reference Dose

Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying FactorsChemical of Potential Concern
Chronic/ 

Subchronic

Oral Absorption 
Efficiency for 

Dermal
(a)

Oral RfD
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TABLE I1-5.1:  EPA RAGS PART D TABLE 5, FEDERAL NONCANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Absorbed RfD for Dermal Oral Reference Dose

Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying FactorsChemical of Potential Concern
Chronic/ 

Subchronic

Oral Absorption 
Efficiency for 

Dermal
(a)

Oral RfD

Aluminum Chronic 1.0E+00 mg/kg-day 100% 1.0E+00 mg/kg-day CNS 100 PPRTV 11/11/2010
Ammonia Chronic -- -- -- -- -- -- -- -- --
Anthracene Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
Antimony Chronic 4.0E-04 mg/kg-day 100% 4.0E-04 mg/kg-day Blood 1,000 IRIS 01/11/2011
Aroclor-1254 Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Eyes, Nails, Immunological 300 IRIS 01/11/2011
Aroclor-1260 i Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Eyes, Nails, Immunological 300 IRIS 01/11/2011
Arsenic Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin, Vascular 3 IRIS 01/11/2011
Barium Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Kidney 300 IRIS 01/11/2011
Benzene Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Blood 300 IRIS 01/11/2011
Benzo(a)anthracene Chronic -- -- -- -- -- -- -- -- --
Benzo(a)pyrene Chronic -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene Chronic -- -- -- -- -- -- -- -- --
Benzo(e)pyrene j Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
Benzo(g,h,i)perylene j Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
Benzo(k)fluoranthene Chronic -- -- -- -- -- -- -- -- --
Beryllium Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day GI 300 IRIS 01/11/2011
beta-BHC Chronic -- -- -- -- -- -- -- -- --
Biphenyl Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Kidney 1,000 IRIS 01/11/2011
bis(2-Ethylhexyl)phthalate Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Bromoform Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Bromomethane Chronic 1.4E-03 mg/kg-day 100% 1.4E-03 mg/kg-day GI 1,000 IRIS 01/11/2011
Butyltin k,l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Cadmium (diet) m Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 10 IRIS 01/11/2011
Cadmium (water) m Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Kidney 10 IRIS 01/11/2011
Carbazole Chronic -- -- -- -- -- -- -- -- --
Carbon disulfide Chronic 1.0E-01 mg/kg-day 100% 1.0E-01 mg/kg-day Developmental 100 IRIS 01/11/2011
Carbon tetrachloride Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Liver 1,000 IRIS 01/11/2011
Chlorobenzene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Chloroform Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
Chloromethane Chronic -- -- -- -- -- -- -- -- --
Chromium n Chronic 1.5E+00 mg/kg-day 100% 1.5E+00 mg/kg-day No Observed Effects 100 IRIS 01/11/2011
Chrysene Chronic -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
Cobalt Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Blood 10 PPRTV 11/11/2010
Copper Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day GI -- HEAST 07/31/1997
Cyclohexane Chronic -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene Chronic -- -- -- -- -- -- -- -- --
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Dibenzofuran Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Dibenzothiophene o Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Dibutyltin k Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Dieldrin Chronic 5.0E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100 IRIS 01/11/2011
Dioxin TEQ p Chronic 1.0E-09 mg/kg-day 100% 1.0E-09 mg/kg-day Developmental 90 ATSDR 11/11/2010
Endosulfan I q Chronic 6.0E-03 mg/kg-day 100% 6.0E-03 mg/kg-day Body Weight, Kidney, Vascular 100 IRIS 01/11/2011
Endrin Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Endrin aldehyde r Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Endrin ketone r Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Ethanol s Chronic 5.0E-01 mg/kg-day 100% 5.0E-01 mg/kg-day Liver, Organ weight 1,000 IRIS 01/11/2011
Ethylbenzene Chronic 1.0E-01 mg/kg-day 100% 1.0E-01 mg/kg-day Liver, Kidney 1,000 IRIS 01/11/2011
Fluoranthene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Liver, Kidney, Blood 3,000 IRIS 01/11/2011
Fluorene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Freon 113 Chronic 3.0E+01 mg/kg-day 100% 3.0E+01 mg/kg-day CNS 10 IRIS 01/11/2011
Freon 12 Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight 100 IRIS 01/11/2011
gamma-BHC (Lindane) Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney 1,000 IRIS 01/11/2011
gamma-Chlordane h Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011
Heptachlor Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011
Heptachlor epoxide Chronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Organ Weight 1,000 IRIS 01/11/2011
Heptane t Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day CNS, Reproductive 10,000 HEAST 07/31/1997
Hexachlorobenzene Chronic 8.0E-04 mg/kg-day 100% 8.0E-04 mg/kg-day Liver 100 IRIS 01/11/2011
Hexachloroethane Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 1,000 IRIS 01/11/2011
HMX Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene Chronic -- -- -- -- -- -- -- -- --
Iron Chronic 7.0E-01 mg/kg-day 100% 7.0E-01 mg/kg-day GI 1 PPRTV 11/11/2010
Lead Chronic -- -- -- -- -- -- -- -- --
M,P-Xylene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Manganese (diet) u Chronic 1.4E-01 mg/kg-day 100% 1.4E-01 mg/kg-day CNS 1 IRIS 01/11/2011
Manganese (water) u Chronic 2.4E-02 mg/kg-day 100% 2.4E-02 mg/kg-day CNS 1 IRIS 01/11/2011
Mercury v Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Immunological 1,000 IRIS 01/11/2011
Methoxychlor Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Developmental 1,000 IRIS 01/11/2011
Methyl tertiary butylether Chronic -- -- -- -- -- -- -- -- --
Methylene chloride Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
Molybdenum Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Blood 30 IRIS 01/11/2011
Monobutyltin k,l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Naphthalene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Body Weight 3,000 IRIS 01/11/2011
Nickel w Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Body Weight, Organ Weight 300 IRIS 01/11/2011
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Nitrobenzene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day Blood 1,000 IRIS 01/11/2011
Nitroglycerine Chronic 1.0E-04 mg/kg-day 100% 1.0E-04 mg/kg-day -- -- PPRTV 11/11/2010
n-Nitrosodiphenylamine Chronic -- -- -- -- -- -- -- -- --
O-Xylene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Perchlorate Chronic 7.0E-04 mg/kg-day 100% 7.0E-04 mg/kg-day Endocrine 10 IRIS 01/11/2011
Perylene j Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Body Weight 3,000 IRIS 01/11/2011
Phenanthrene c Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
Phenol Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Body Weight 300 IRIS 01/11/2011
Picric Acid x Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day -- -- IRIS 01/11/2011
Pyrene Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
RDX Chronic 3.0E-03 mg/kg-day 100% 3.0E-03 mg/kg-day Reproductive 100 IRIS 01/11/2011
Selenium Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Whole Body 3 IRIS 01/11/2011
Silver Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Skin 3 IRIS 01/11/2011
Styrene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Blood, Liver 1,000 IRIS 01/11/2011
Tetrachloroethene Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver, Body Weight 1,000 IRIS 01/11/2011
Tetrahydrofuran y Chronic -- -- -- -- -- -- -- -- --
Thallium z Chronic 6.5E-05 mg/kg-day 100% 6.5E-05 mg/kg-day Blood, Hair 3,000 IRIS 01/11/2011
Tin Chronic 6.0E-01 mg/kg-day 100% 6.0E-01 mg/kg-day Liver, Kidney 100 HEAST 07/31/1997
Titanium Chronic -- -- -- -- -- -- -- -- --
Toluene Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
Total PCBs # Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Developmental 300 IRIS 01/11/2011
trans-1,2-Dichloroethene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Blood 1,000 IRIS 01/11/2011
Tributyltin l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Trichloroethene Chronic -- -- -- -- -- -- -- -- --
Trichlorofluoromethane Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Death 1,000 IRIS 01/11/2011
Vanadium $ Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Hair 100 IRIS 01/11/2011
Vinyl Acetate Chronic 1.0E+00 mg/kg-day 100% 1.0E+00 mg/kg-day Whole Body, Kidney 100 HEAST 07/31/1997
Vinyl chloride Chronic 3.0E-03 mg/kg-day 100% 3.0E-03 mg/kg-day Liver 30 IRIS 01/11/2011
Xylene (total) Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Zinc Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Blood 3 IRIS 01/11/2011

Notes: Definitions:
a An oral absorption efficiency of 100 percent was assumed for all chemicals. -- Not available; not applicable
b The toxicity value for 1,4-dichlorobenzene was used as a surrogate. ATSDR Agency for Toxic Substances and Disease Registry minimal risk levels (ATSDR 2008)
c The toxicity value for anthracene was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for 2-methylnaphthalene was used as a surrogate. CNS Central nervous system
e The toxicity value for 2,4-dinitrotoluene was used as a surrogate. EPA U.S. Environmental Protection Agency
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f The toxicity value for toluene was used as a surrogate. GI Gastrointestinal
g The toxicity value for acenaphthene was used as a surrogate. HEAST EPA Health Effects Assessment Summary Tables (EPA 1997)
h The toxicity value for chlordane was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
i The toxicity value for Aroclor-1254 was used as a surrogate. mg/kg-day Milligram per kilogram per day
j The toxicity value for pyrene was used as a surrogate. PCB Polychlorinated biphenyl
k The toxicity value for dibutyltin compounds was used as a toxicity value surrogate. PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited in EPA (2010).
l The primary target organ is based on the target organ for tin. RAGS Risk Assessment Guidance for Superfund
m The toxicity value for cadmium (diet) is for intake of cadmium from diet-based RfD Reference dose

sources and is used to evaluate exposure to cadmium from soil-based exposure pathways. RSL EPA Regional Screening Level
The toxicity value for cadmium (water) is for intake of cadmium from water-based sources TCDD Tetrachlorodibenzo-p-dioxin 
and is used to evaluate exposure to cadmium from water-based exposure pathways. TEQ Toxicity equivalent

n The toxicity value for trivalent chromium was used as a surrogate.
o The toxicity value for fluorene was used as a surrogate.
p The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ.
q The toxicity value for endosulfan was used as a surrogate.
r The toxicity value for endrin was used as a surrogate.

s The toxicity value for methanol was used as a surrogate.
t The toxicity value for hexane was used as a surrogate.
u The toxicity value for manganese (diet) is for intake of manganese from diet-based 

sources and is used to evaluate exposure to manganese from soil-based exposure pathways.
The toxicity value for manganese (non-diet) is for intake of manganese from water-based sources
and is used to evaluate exposure to manganese from water-based exposure pathways.

v The toxicity value for mercuric chloride (and other mercury salts) was used as a surrogate.
w The toxicity value for nickel soluble salts was used as a surrogate.
x The toxicity value for 2,4-dinitrophenol was used as a surrogate.
y The toxicity value for 1,2-epoxybutane was used as a surrogate.
z The toxicity value for thallium, soluble salts was used as a surrogate.
# The toxicity value for Aroclor-1254 was used to evaluate Total PCBs.
$ The toxicity value for vanadium and compounds was used as a surrogate.

References:
ATSDR.  2008.  "Minimal Risk Levels."  December.  Available Online at:  http://www.atsdr.cdc.gov/mrls/mrls_list.html
EPA.  1997.  “Health Effects Assessment Summary Tables.”  Office of Research and Development.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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1,1,2-Trichloroethane Chronic -- -- -- -- -- --

1,1-Dichloroethene Chronic 2.0E-01 mg/m3 Liver 30 IRIS 01/11/2011

1,2,4-Trimethylbenzene Chronic 7.0E-03 mg/m3 Whole body 3,000 PPRTV 11/11/2010

1,2-Dichloroethane Chronic 2.4E+00 mg/m3 Liver 90 ATSDR 11/11/2010

1,2-Dichloroethene (total) Chronic -- -- -- -- -- --

1,3,5-Trimethylbenzene Chronic -- -- -- -- -- --

1,3-Butadiene Chronic 2.0E-03 mg/m3 Reproductive 1,000 IRIS 01/11/2011

1,3-Dichlorobenzene a Chronic 8.0E-01 mg/m3 Organ Weight 100 IRIS 01/11/2011

1,3-Dinitrobenzene Chronic -- -- -- -- -- --

1,4-Dichlorobenzene Chronic 8.0E-01 mg/m3 Organ Weight 100 IRIS 01/11/2011

1,4-Dioxane Chronic 3.0E+00 mg/m3 Liver 30 OEHHA 01/11/2011

1-Methylnaphthalene Chronic -- -- -- -- -- --

1-Methylphenanthrene Chronic -- -- -- -- -- --

2,3,5-Trimethylnaphthalene Chronic -- -- -- -- -- --

2,4'-DDD Chronic -- -- -- -- -- --

2,4'-DDT Chronic -- -- -- -- -- --

2,4-Dinitrotoluene Chronic -- -- -- -- -- --

2,6-Dimethylnaphthalene Chronic -- -- -- -- -- --

2,6-Dinitrotoluene Chronic -- -- -- -- -- --

2-Amino-4,6-dinitrotoluene Chronic -- -- -- -- -- --

2-Butanone Chronic 5.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

2-Hexanone Chronic 3.0E-02 mg/m3 PNS 3,000 IRIS 01/11/2011

2-Methylnaphthalene Chronic -- -- -- -- -- --

2-Nitrotoluene Chronic -- -- -- -- -- --

4,4'-DDD Chronic -- -- -- -- -- --

4,4'-DDE Chronic -- -- -- -- -- --

4,4'-DDT Chronic -- -- -- -- -- --

4-Amino-2,6-dinitrotoluene Chronic -- -- -- -- -- --

4-Ethyltoluene b Chronic 5.0E+00 mg/m3 CNS 10 IRIS 01/11/2011

4-Methyl-2-Pentanone Chronic 3.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

4-Methylphenol Chronic 6.0E-01 mg/m3 CNS -- OEHHA 01/11/2011

Acenaphthene Chronic -- -- -- -- -- --

Acenaphthylene Chronic -- -- -- -- -- --

Acetone Chronic 3.1E+01 mg/m3 CNS 100 ATSDR 11/11/2010

Aldrin Chronic -- -- -- -- -- --

alpha-BHC Chronic -- -- -- -- -- --

alpha-Chlordane c Chronic 7.0E-04 mg/m3 Liver 1,000 IRIS 01/11/2011

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC Inhalation Reference ConcentrationCombined 
Uncertainty/Modifying 

FactorsPrimary Target Organ(s)
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Aluminum Chronic 5.0E-03 mg/m3 CNS 300 PPRTV 11/11/2010

Ammonia Chronic 1.0E-01 mg/m3 Respiratory 30 IRIS 01/11/2011

Anthracene Chronic -- -- -- -- -- --

Antimony Chronic -- -- -- -- -- --

Aroclor-1254 Chronic -- -- -- -- -- --

Aroclor-1260 Chronic -- -- -- -- -- --

Arsenic Chronic 1.5E-05 mg/m3 Developmental, Cardiovascular, CNS 15 OEHHA 01/11/2011

Barium Chronic 5.0E-04 mg/m3 Fetus 1,000 HEAST 07/31/1997

Benzene Chronic 3.0E-02 mg/m3 Blood 300 IRIS 01/11/2011

Benzo(a)anthracene Chronic -- -- -- -- -- --

Benzo(a)pyrene Chronic -- -- -- -- -- --

Benzo(b)fluoranthene Chronic -- -- -- -- -- --

Benzo(e)pyrene Chronic -- -- -- -- -- --

Benzo(g,h,i)perylene Chronic -- -- -- -- -- --

Benzo(k)fluoranthene Chronic -- -- -- -- -- --

Beryllium Chronic 2.0E-05 mg/m3 Respiratory, Immunological 10 IRIS 01/11/2011

beta-BHC Chronic -- -- -- -- -- --

Biphenyl Chronic -- -- -- -- -- --

bis(2-Ethylhexyl)phthalate Chronic -- -- -- -- -- --

Bromoform Chronic -- -- -- -- -- --

Bromomethane Chronic 5.0E-03 mg/m3 Nose 100 IRIS 01/11/2011

Butyltin Chronic -- -- -- -- -- --

Cadmium (diet) d Chronic 2.0E-05 mg/m3 Kidney, Respiratory 30 OEHHA 01/11/2011

Cadmium (water) d Chronic 2.0E-05 mg/m3 Kidney, Respiratory 30 OEHHA 01/11/2011

Carbazole Chronic -- -- -- -- -- --

Carbon disulfide Chronic 7.0E-01 mg/m3 PNS 30 IRIS 01/11/2011

Carbon tetrachloride Chronic 1.0E-01 mg/m3 Liver 100 IRIS 01/11/2011

Chlorobenzene Chronic 5.0E-02 mg/m3 Liver, Kidney 1,000 PPRTV 11/11/2010

Chloroform Chronic 3.0E-01 mg/m3 Liver, Kidney, Respiratory 300 OEHHA 01/11/2011

Chloromethane Chronic 9.0E-02 mg/m3 CNS 1,000 IRIS 01/11/2011

Chromium Chronic -- -- -- -- -- --

Chrysene Chronic -- -- -- -- -- --

cis-1,2-Dichloroethene Chronic -- -- -- -- -- --

Cobalt Chronic 6.0E-06 mg/m3 Respiratory 100 PPRTV 11/11/2010

Copper Chronic -- -- -- -- -- --

Cyclohexane Chronic 6.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

Dibenz(a,h)anthracene Chronic -- -- -- -- -- --
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Dibenzofuran Chronic -- -- -- -- -- --

Dibenzothiophene Chronic -- -- -- -- -- --

Dibutyltin Chronic -- -- -- -- -- --

Dieldrin Chronic -- -- -- -- -- --

Dioxin TEQ e Chronic 4.0E-08 mg/m3 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

100 OEHHA 01/11/2011

Endosulfan I Chronic -- -- -- -- -- --

Endrin Chronic -- -- -- -- -- --

Endrin aldehyde Chronic -- -- -- -- -- --

Endrin ketone Chronic -- -- -- -- -- --

Ethanol f Chronic 4.0E+00 mg/m3 Developmental 30 OEHHA 01/11/2011

Ethylbenzene Chronic 1.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

Fluoranthene Chronic -- -- -- -- -- --

Fluorene Chronic -- -- -- -- -- --

Freon 113 Chronic 3.0E+01 mg/m3 Whole body 100 HEAST 07/31/1997

Freon 12 Chronic 1.0E-01 mg/m3 Liver 10,000 PPRTV 11/11/2010

gamma-BHC (Lindane) Chronic -- -- -- -- -- --

gamma-Chlordane b Chronic 7.0E-04 mg/m3 Liver 1,000 IRIS 01/11/2011

Heptachlor Chronic -- -- -- -- -- --

Heptachlor epoxide Chronic -- -- -- -- -- --

Heptane g Chronic 7.0E-01 mg/m3 PNS 300 IRIS 01/11/2011

Hexachlorobenzene Chronic -- -- -- -- -- --

Hexachloroethane Chronic -- -- -- -- -- --

HMX Chronic -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Chronic -- -- -- -- -- --

Iron Chronic -- -- -- -- -- --

Lead Chronic -- -- -- -- -- --

M,P-Xylene Chronic 1.0E-01 mg/m3 CNS, Respiratory 300 IRIS 01/11/2011

Manganese (diet) h Chronic 5.0E-05 mg/m3 CNS 1,000 IRIS 01/11/2011

Manganese (water) h Chronic 5.0E-05 mg/m3 CNS 1,000 IRIS 01/11/2011

Mercury Chronic 3.0E-04 mg/m3 CNS 30 IRIS 01/11/2011

Methoxychlor Chronic -- -- -- -- -- --

Methyl tertiary butylether Chronic 3.0E+00 mg/m3 Organ Weight, Eyes 100 IRIS 01/11/2011

Methylene chloride Chronic 4.0E-01 mg/m3 Cardiovascular, CNS 100 OEHHA 03/30/2010

Molybdenum Chronic -- -- -- -- -- --

Monobutyltin Chronic -- -- -- -- -- --

Naphthalene Chronic 3.0E-03 mg/m3 Respiratory 3,000 IRIS 01/11/2011
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC Inhalation Reference ConcentrationCombined 
Uncertainty/Modifying 

FactorsPrimary Target Organ(s)
Nickel Chronic 5.0E-05 mg/m3 Respiratory, Blood 30 OEHHA 01/11/2011

Nitrobenzene Chronic 9.0E-03 mg/m3 Respiratory 30 IRIS 01/11/2011

Nitroglycerine Chronic -- -- -- -- -- --

n-Nitrosodiphenylamine Chronic -- -- -- -- -- --

O-Xylene Chronic 1.0E-01 mg/m3 CNS, Respiratory 300 IRIS 01/11/2011

Perchlorate Chronic -- -- -- -- -- --

Perylene i Chronic 3.0E-03 mg/m3 Respiratory 3,000 IRIS 01/11/2011

Phenanthrene Chronic -- -- -- -- -- --

Phenol Chronic 2.0E-01 mg/m3 Liver, CNS 100 OEHHA 01/11/2011

Picric Acid Chronic -- -- -- -- -- --

Pyrene Chronic -- -- -- -- -- --

RDX Chronic -- -- -- -- -- --

Selenium Chronic 2.0E-02 mg/m3 GI, CNS, Cardiovascular 3 OEHHA 01/11/2011

Silver Chronic -- -- -- -- -- --

Styrene Chronic 1.0E+00 mg/m3 CNS 30 IRIS 01/11/2011

Tetrachloroethene Chronic 3.5E-02 mg/m3 Liver, Body Weight 1,000 OEHHA 01/11/2011

Tetrahydrofuran j Chronic 2.0E-02 mg/m3 Nose 300 IRIS 01/11/2011

Thallium Chronic -- -- -- -- -- --

Tin Chronic -- -- -- -- -- --

Titanium Chronic 1.0E-04 mg/m3 Respiratory 90 ATSDR 11/11/2010

Toluene Chronic 5.0E+00 mg/m3 CNS 10 IRIS 01/11/2011

Total PCBs Chronic -- -- -- -- -- --

trans-1,2-Dichloroethene Chronic 6.0E-02 mg/m3 Organ Weight 3,000 PPRTV 11/11/2010

Tributyltin Chronic -- -- -- -- -- --

Trichloroethene Chronic 6.0E-01 mg/m3 CNS 100 OEHHA 01/11/2011

Trichlorofluoromethane Chronic 7.0E-01 mg/m3 Kidney, Respiratory 10,000 HEAST 07/31/1997

Vanadium Chronic -- -- -- -- -- --

Vinyl Acetate Chronic 2.0E-01 mg/m3 Nose 30 IRIS 01/11/2011

Vinyl chloride Chronic 1.0E-01 mg/m3 Liver 30 IRIS 01/11/2011

Xylene (total) Chronic 1.0E-01 mg/m3 CNS 300 IRIS 01/11/2011

Zinc Chronic -- -- -- -- -- --
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TABLE I1-5.2:  EPA RAGS PART D TABLE 5, FEDERAL NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC Inhalation Reference ConcentrationCombined 
Uncertainty/Modifying 

FactorsPrimary Target Organ(s)

Notes Definitions:
a The toxicity value for 1,4-dichlorobenzene was used as a surrogate. -- Not available; not applicable
b The toxicity value for toluene was used as a surrogate. ATSDR Agency for Toxic Substances and Disease Registry minimal risk levels (ATSDR 2008)
c The toxicity value for chlordane was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for cadmium (diet) is for intake of cadmium from diet-based CNS Central nervous system

sources and is used to evaluate exposure to cadmium from soil-based EPA U.S. Environmental Protection Agency
exposure pathways.  The toxicity value for cadmium (water) is for intake GI Gastrointestinal
of cadmium from water-based sources and is used to evaluate exposure to HEAST EPA Health Effects Assessment Summary Tables (EPA 1997)
cadmium from water-based exposure pathways. IRIS EPA Integrated Risk Information System (EPA 2011)

e The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ. mg/m3 Milligram per cubic meter
f The toxicity value for methanol was used as a surrogate. OEHHA California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, 
g The toxicity value for hexane was used as a surrogate.                  Chronic Reference Exposure Level (REL) Values (OEHHA 2008) 
h The toxicity value for manganese (diet) is for intake of manganese from PCB Polychlorinated biphenyl

diet-based sources and is used to evaluate exposure to manganese from PNS Peripheral nervous system
soil-based exposure pathways.  The toxicity value for manganese (non-diet) PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited in EPA (2010).
is for intake of manganese from water-based sources and is used to evaluate RAGS Risk Assessment Guidance for Superfund
exposure to manganese from water-based exposure pathways. RfC Reference concentration

i The toxicity value for pyrene was used as a surrogate. TCDD Tetrachlorodibenzo-p-dioxin 
j The toxicity value for 1,2-epoxybutane was used as a surrogate. TEQ Toxicity equivalent

References:
ATSDR.  2008.  "Minimal Risk Levels."  December.  Available Online at:  http://www.atsdr.cdc.gov/mrls/#bookmark02
OEHHA.  2008.  All OEHHA Acute, 8-hour and Chronic Reference Exposure Levels.  December 18.  Available Online at:  http://www.oehha.ca.gov/air/allrels.html
EPA.  1997.  “Health Effects Assessment Summary Tables.”  Office of Research and Development.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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TABLE I1-5.3:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

1,1,2-Trichloroethane Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Blood 1,000 IRIS 01/11/2011
1,1-Dichloroethene Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
1,2,4-Trimethylbenzene Chronic -- -- -- -- -- -- -- -- --
1,2-Dichloroethane Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Kidney 3,000 PPRTV 11/11/2010
1,2-Dichloroethene (total) Chronic 9.0E-03 mg/kg-day 100% 9.0E-03 mg/kg-day Liver 1,000 HEAST 07/31/1997
1,3,5-Trimethylbenzene Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Whole body, Liver, Kidney 10,000 PPRTV 11/11/2010
1,3-Butadiene Chronic -- -- -- -- -- -- -- -- --
1,3-Dichlorobenzene b Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 100 ATSDR 11/11/2010
1,3-Dinitrobenzene Chronic 1.0E-04 mg/kg-day 100% 1.0E-04 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
1,4-Dichlorobenzene Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 100 ATSDR 11/11/2010
1,4-Dioxane Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Liver 300 IRIS 01/11/2011
1-Methylnaphthalene Chronic 7.0E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Respiratory 1,000 ATSDR 11/11/2010
1-Methylphenanthrene c Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
2,3,5-Trimethylnaphthalene d Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2,4'-DDD Chronic -- -- -- -- -- -- -- -- --
2,4'-DDT Chronic -- -- -- -- -- -- -- -- --
2,4-Dinitrotoluene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS 100 IRIS 01/11/2011
2,6-Dimethylnaphthalene d Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2,6-Dinitrotoluene Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day CNS -- PPRTV 11/11/2010
2-Amino-4,6-dinitrotoluene e Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS, Blood, Liver 100 IRIS 01/11/2011
2-Butanone Chronic 6.0E-01 mg/kg-day 100% 6.0E-01 mg/kg-day Developmental 1,000 IRIS 01/11/2011
2-Hexanone Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day PNS 1,000 IRIS 01/11/2011
2-Methylnaphthalene Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Respiratory 1,000 IRIS 01/11/2011
2-Nitrotoluene Chronic 9.0E-04 mg/kg-day 100% 9.0E-04 mg/kg-day -- -- PPRTV 11/11/2010
4,4'-DDD Chronic -- -- -- -- -- -- -- -- --
4,4'-DDE Chronic -- -- -- -- -- -- -- -- --
4,4'-DDT Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 100 IRIS 01/11/2011
4-Amino-2,6-dinitrotoluene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day CNS 100 IRIS 01/11/2011
4-Ethyltoluene f Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
4-Methyl-2-Pentanone Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Whole body, Organ weight, Kidney 3,000 HEAST 07/31/1997
4-Methylphenol Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day CNS, Respiratory, Whole Body 1,000 HEAST 07/31/1997
Acenaphthene Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 01/11/2011
Acenaphthylene g Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 3,000 IRIS 01/11/2011
Acetone Chronic 9.0E-01 mg/kg-day 100% 9.0E-01 mg/kg-day Kidney 1,000 IRIS 01/11/2011
Aldrin Chronic 3.0E-05 mg/kg-day 100% 3.0E-05 mg/kg-day Liver 1,000 IRIS 01/11/2011
alpha-BHC Chronic 8.0E-03 mg/kg-day 100% 8.0E-03 mg/kg-day Liver 100 ATSDR 11/11/2010
alpha-Chlordane h Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011

Absorbed RfD for Dermal Oral Reference Dose

Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying FactorsChemical of Potential Concern
Chronic/ 

Subchronic

Oral Absorption 
Efficiency for 

Dermal
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Oral RfD
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TABLE I1-5.3:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - ORAL / DERMAL
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Aluminum Chronic 1.0E+00 mg/kg-day 100% 1.0E+00 mg/kg-day CNS 100 PPRTV 11/11/2010
Ammonia Chronic -- -- -- -- -- -- -- -- --
Anthracene Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
Antimony Chronic 4.0E-04 mg/kg-day 100% 4.0E-04 mg/kg-day Blood 1,000 IRIS 01/11/2011
Aroclor-1254 Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Eyes, Nails, Immunological 300 IRIS 01/11/2011
Aroclor-1260 i Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Eyes, Nails, Immunological 300 IRIS 01/11/2011
Arsenic Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin, Vascular 3 IRIS 01/11/2011
Barium Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Kidney 300 IRIS 01/11/2011
Benzene Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Blood 300 IRIS 01/11/2011
Benzo(a)anthracene Chronic -- -- -- -- -- -- -- -- --
Benzo(a)pyrene Chronic -- -- -- -- -- -- -- -- --
Benzo(b)fluoranthene Chronic -- -- -- -- -- -- -- -- --
Benzo(e)pyrene j Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
Benzo(g,h,i)perylene j Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
Benzo(k)fluoranthene Chronic -- -- -- -- -- -- -- -- --
Beryllium Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day GI 300 IRIS 01/11/2011
beta-BHC Chronic -- -- -- -- -- -- -- -- --
Biphenyl Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Kidney 1,000 IRIS 01/11/2011
bis(2-Ethylhexyl)phthalate Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Bromoform Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Bromomethane Chronic 1.4E-03 mg/kg-day 100% 1.4E-03 mg/kg-day GI 1,000 IRIS 01/11/2011
Butyltin k,l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Cadmium (diet) m Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 10 IRIS 01/11/2011
Cadmium (water) m Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Kidney 10 IRIS 01/11/2011
Carbazole Chronic -- -- -- -- -- -- -- -- --
Carbon disulfide Chronic 1.0E-01 mg/kg-day 100% 1.0E-01 mg/kg-day Developmental 100 IRIS 01/11/2011
Carbon tetrachloride Chronic 4.0E-03 mg/kg-day 100% 4.0E-03 mg/kg-day Liver 1,000 IRIS 01/11/2011
Chlorobenzene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Chloroform Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
Chloromethane Chronic -- -- -- -- -- -- -- -- --
Chromium n Chronic 1.5E+00 mg/kg-day 100% 1.5E+00 mg/kg-day No Observed Effects 100 IRIS 01/11/2011
Chrysene Chronic -- -- -- -- -- -- -- -- --
cis-1,2-Dichloroethene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
Cobalt Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Blood 10 PPRTV 11/11/2010
Copper Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day GI -- HEAST 07/31/1997
Cyclohexane Chronic -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene Chronic -- -- -- -- -- -- -- -- --
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Dibenzofuran Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Dibenzothiophene o Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Dibutyltin k Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Dieldrin Chronic 5.0E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100 IRIS 01/11/2011
Dioxin TEQ p Chronic 1.0E-09 mg/kg-day 100% 1.0E-09 mg/kg-day Developmental 90 ATSDR 11/11/2010
Endosulfan I q Chronic 6.0E-03 mg/kg-day 100% 6.0E-03 mg/kg-day Body Weight, Kidney, Vascular 100 IRIS 01/11/2011
Endrin Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Endrin aldehyde r Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Endrin ketone r Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, CNS 100 IRIS 01/11/2011
Ethanol s Chronic 5.0E-01 mg/kg-day 100% 5.0E-01 mg/kg-day Liver, Organ weight 1,000 IRIS 01/11/2011
Ethylbenzene Chronic 1.0E-01 mg/kg-day 100% 1.0E-01 mg/kg-day Liver, Kidney 1,000 IRIS 01/11/2011
Fluoranthene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Liver, Kidney, Blood 3,000 IRIS 01/11/2011
Fluorene Chronic 4.0E-02 mg/kg-day 100% 4.0E-02 mg/kg-day Blood 3,000 IRIS 01/11/2011
Freon 113 Chronic 3.0E+01 mg/kg-day 100% 3.0E+01 mg/kg-day CNS 10 IRIS 01/11/2011
Freon 12 Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight 100 IRIS 01/11/2011
gamma-BHC (Lindane) Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney 1,000 IRIS 01/11/2011
gamma-Chlordane h Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011
Heptachlor Chronic 5.0E-04 mg/kg-day 100% 5.0E-04 mg/kg-day Liver 300 IRIS 01/11/2011
Heptachlor epoxide Chronic 1.3E-05 mg/kg-day 100% 1.3E-05 mg/kg-day Organ Weight 1,000 IRIS 01/11/2011
Heptane t Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day CNS, Reproductive 10,000 HEAST 07/31/1997
Hexachlorobenzene Chronic 8.0E-04 mg/kg-day 100% 8.0E-04 mg/kg-day Liver 100 IRIS 01/11/2011
Hexachloroethane Chronic 1.0E-03 mg/kg-day 100% 1.0E-03 mg/kg-day Kidney 1,000 IRIS 01/11/2011
HMX Chronic 5.0E-02 mg/kg-day 100% 5.0E-02 mg/kg-day Liver 1,000 IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene Chronic -- -- -- -- -- -- -- -- --
Iron Chronic 7.0E-01 mg/kg-day 100% 7.0E-01 mg/kg-day GI 1 PPRTV 11/11/2010
Lead Chronic -- -- -- -- -- -- -- -- --
M,P-Xylene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Manganese (diet) u Chronic 1.4E-01 mg/kg-day 100% 1.4E-01 mg/kg-day CNS 1 IRIS 01/11/2011
Manganese (water) u Chronic 2.4E-02 mg/kg-day 100% 2.4E-02 mg/kg-day CNS 1 IRIS 01/11/2011
Mercury v Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Immunological 1,000 IRIS 01/11/2011
Methoxychlor Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Developmental 1,000 IRIS 01/11/2011
Methyl tertiary butylether Chronic -- -- -- -- -- -- -- -- --
Methylene chloride Chronic 6.0E-02 mg/kg-day 100% 6.0E-02 mg/kg-day Liver 100 IRIS 01/11/2011
Molybdenum Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Blood 30 IRIS 01/11/2011
Monobutyltin k,l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Naphthalene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Body Weight 3,000 IRIS 01/11/2011
Nickel w Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Body Weight, Organ Weight 300 IRIS 01/11/2011
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Nitrobenzene Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day Blood 1,000 IRIS 01/11/2011
Nitroglycerine Chronic 1.0E-04 mg/kg-day 100% 1.0E-04 mg/kg-day -- -- PPRTV 11/11/2010
n-Nitrosodiphenylamine Chronic -- -- -- -- -- -- -- -- --
O-Xylene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Perchlorate Chronic 7.0E-04 mg/kg-day 100% 7.0E-04 mg/kg-day Endocrine 10 IRIS 01/11/2011
Perylene j Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Body Weight 3,000 IRIS 01/11/2011
Phenanthrene c Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day No Observed Effects 3,000 IRIS 01/11/2011
Phenol Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Body Weight 300 IRIS 01/11/2011
Picric Acid x Chronic 2.0E-03 mg/kg-day 100% 2.0E-03 mg/kg-day -- -- IRIS 01/11/2011
Pyrene Chronic 3.0E-02 mg/kg-day 100% 3.0E-02 mg/kg-day Kidney 3,000 IRIS 01/11/2011
RDX Chronic 3.0E-03 mg/kg-day 100% 3.0E-03 mg/kg-day Reproductive 100 IRIS 01/11/2011
Selenium Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Whole Body 3 IRIS 01/11/2011
Silver Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Skin 3 IRIS 01/11/2011
Styrene Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Blood, Liver 1,000 IRIS 01/11/2011
Tetrachloroethene Chronic 1.0E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver, Body Weight 1,000 IRIS 01/11/2011
Tetrahydrofuran y Chronic -- -- -- -- -- -- -- -- --
Thallium z Chronic 6.5E-05 mg/kg-day 100% 6.5E-05 mg/kg-day Blood, Hair 3,000 IRIS 01/11/2011
Tin Chronic 6.0E-01 mg/kg-day 100% 6.0E-01 mg/kg-day Liver, Kidney 100 HEAST 07/31/1997
Titanium Chronic -- -- -- -- -- -- -- -- --
Toluene Chronic 8.0E-02 mg/kg-day 100% 8.0E-02 mg/kg-day Organ Weight 3,000 IRIS 01/11/2011
Total PCBs # Chronic 2.0E-05 mg/kg-day 100% 2.0E-05 mg/kg-day Developmental 100 IRIS 01/11/2011
trans-1,2-Dichloroethene Chronic 2.0E-02 mg/kg-day 100% 2.0E-02 mg/kg-day Blood 1,000 IRIS 01/11/2011
Tributyltin l Chronic 3.0E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Liver, Kidney -- PPRTV 11/11/2010
Trichloroethene Chronic -- -- -- -- -- -- -- -- --
Trichlorofluoromethane Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Death 1,000 IRIS 01/11/2011
Vanadium $ Chronic 5.0E-03 mg/kg-day 100% 5.0E-03 mg/kg-day Hair 100 IRIS 01/11/2011
Vinyl Acetate Chronic 1.0E+00 mg/kg-day 100% 1.0E+00 mg/kg-day Whole Body, Kidney 100 HEAST 07/31/1997
Vinyl chloride Chronic 3.0E-03 mg/kg-day 100% 3.0E-03 mg/kg-day Liver 30 IRIS 01/11/2011
Xylene (total) Chronic 2.0E-01 mg/kg-day 100% 2.0E-01 mg/kg-day Body Weight, Death 1,000 IRIS 01/11/2011
Zinc Chronic 3.0E-01 mg/kg-day 100% 3.0E-01 mg/kg-day Blood 3 IRIS 01/11/2011

Notes: Definitions:
a An oral absorption efficiency of 100 percent was assumed for all chemicals. -- Not available; not applicable
b The toxicity value for 1,4-dichlorobenzene was used as a surrogate. ATSDR Agency for Toxic Substances and Disease Registry minimal risk levels (ATSDR 2008)
c The toxicity value for anthracene was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for 2-methylnaphthalene was used as a surrogate. CNS Central nervous system
e The toxicity value for 2,4-dinitrotoluene was used as a surrogate. EPA U.S. Environmental Protection Agency
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Absorbed RfD for Dermal Oral Reference Dose

Primary Target Organ(s)

Combined 
Uncertainty/ 

Modifying FactorsChemical of Potential Concern
Chronic/ 

Subchronic

Oral Absorption 
Efficiency for 

Dermal
(a)

Oral RfD

f The toxicity value for toluene was used as a surrogate. GI Gastrointestinal
g The toxicity value for acenaphthene was used as a surrogate. HEAST EPA Health Effects Assessment Summary Tables (EPA 1997)
h The toxicity value for chlordane was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
i The toxicity value for Aroclor-1254 was used as a surrogate. mg/kg-day Milligram per kilogram per day
j The toxicity value for pyrene was used as a surrogate. PCB Polychlorinated biphenyl
k The toxicity value for dibutyltin compounds was used as a toxicity value surrogate. PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited in EPA (2010).
l The primary target organ is based on the target organ for tin. RAGS Risk Assessment Guidance for Superfund
m The toxicity value for cadmium (diet) is for intake of cadmium from diet-based RfD Reference dose

sources and is used to evaluate exposure to cadmium from soil-based exposure pathways. RSL EPA Regional Screening Level
The toxicity value for cadmium (water) is for intake of cadmium from water-based sources TCDD Tetrachlorodibenzo-p-dioxin 
and is used to evaluate exposure to cadmium from water-based exposure pathways. TEQ Toxicity equivalent

n The toxicity value for trivalent chromium was used as a surrogate.
o The toxicity value for fluorene was used as a surrogate.
p The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ.
q The toxicity value for endosulfan was used as a surrogate.
r The toxicity value for endrin was used as a surrogate.
s The toxicity value for methanol was used as a surrogate.
t The toxicity value for hexane was used as a surrogate.
u The toxicity value for manganese (diet) is for intake of manganese from diet-based 

sources and is used to evaluate exposure to manganese from soil-based exposure pathways.
The toxicity value for manganese (non-diet) is for intake of manganese from water-based sources
and is used to evaluate exposure to manganese from water-based exposure pathways.

v The toxicity value for mercuric chloride (and other mercury salts) is used to evaluate mercury.
w The toxicity value for nickel soluble salts was used as a surrogate.
x The toxicity value for 2,4-dinitrophenol was used as a surrogate.
y The toxicity value for 1,2-epoxybutane was used as a surrogate.
z The toxicity value for thallium, soluble salts is used to evaluate thallium.
# The toxicity value for Aroclor-1254 was used to evaluate Total PCBs.
$ The toxicity value for vanadium and compounds is used to evaluate vanadium.

References:
ATSDR.  2008.  "Minimal Risk Levels."  December.  Available Online at:  http://www.atsdr.cdc.gov/mrls/mrls_list.html
EPA.  1997.  “Health Effects Assessment Summary Tables.”  Office of Research and Development.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.

5 of 5



TABLE I1-5.4:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

1,1,2-Trichloroethane Chronic -- -- -- -- -- --

1,1-Dichloroethene Chronic 2.0E-01 mg/m3 Liver 30 IRIS 01/11/2011

1,2,4-Trimethylbenzene Chronic 7.0E-03 mg/m3 Whole body 3,000 PPRTV 11/11/2010

1,2-Dichloroethane Chronic 4.0E-01 mg/m3 Liver 30 OEHHA 01/11/2011

1,2-Dichloroethene (total) Chronic -- -- -- -- -- --

1,3,5-Trimethylbenzene Chronic -- -- -- -- -- --

1,3-Butadiene Chronic 2.0E-02 mg/m3 Reproductive 30 OEHHA 01/11/2011

1,3-Dichlorobenzene a Chronic 8.0E-01 mg/m3 CNS, Respiratory, GI, Kidney 100 OEHHA 01/11/2011

1,3-Dinitrobenzene Chronic -- -- -- -- -- --

1,4-Dichlorobenzene Chronic 8.0E-01 mg/m3 Organ Weight 100 IRIS 01/11/2011

1,4-Dioxane Chronic 3.0E+00 mg/m3 GI, Kidney, Cardiovascular 30 OEHHA 01/11/2011

1-Methylnaphthalene Chronic -- -- -- -- -- --

1-Methylphenanthrene Chronic -- -- -- -- -- --

2,3,5-Trimethylnaphthalene Chronic -- -- -- -- -- --

2,4'-DDD Chronic -- -- -- -- -- --

2,4'-DDT Chronic -- -- -- -- -- --

2,4-Dinitrotoluene Chronic -- -- -- -- -- --

2,6-Dimethylnaphthalene Chronic -- -- -- -- -- --

2,6-Dinitrotoluene Chronic -- -- -- -- -- --

2-Amino-4,6-dinitrotoluene Chronic -- -- -- -- -- --

2-Butanone Chronic 5.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

2-Hexanone Chronic 3.0E-02 mg/m3 PNS 3,000 IRIS 01/11/2011

2-Methylnaphthalene Chronic -- -- -- -- -- --

2-Nitrotoluene Chronic -- -- -- -- -- --

4,4'-DDD Chronic -- -- -- -- -- --

4,4'-DDE Chronic -- -- -- -- -- --

4,4'-DDT Chronic -- -- -- -- -- --

4-Amino-2,6-dinitrotoluene Chronic -- -- -- -- -- --

4-Ethyltoluene b Chronic 5.0E+00 mg/m3 CNS 10 IRIS 01/11/2011

4-Methyl-2-Pentanone Chronic 3.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

4-Methylphenol Chronic 6.0E-01 mg/m3 CNS 300 OEHHA 01/11/2011

Acenaphthene Chronic -- -- -- -- -- --

Acenaphthylene Chronic -- -- -- -- -- --

Acetone Chronic 3.1E+01 mg/m3 CNS 100 ATSDR 11/11/2010

Aldrin Chronic -- -- -- -- -- --

alpha-BHC Chronic -- -- -- -- -- --

alpha-Chlordane c Chronic 7.0E-04 mg/m3 Liver 1,000 IRIS 01/11/2011

Combined 
Uncertainty/Modifying 

Factors

Inhalation Reference Concentration

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC

Primary Target Organ(s)
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TABLE I1-5.4:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Combined 
Uncertainty/Modifying 

Factors

Inhalation Reference Concentration

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC

Primary Target Organ(s)
Aluminum Chronic 5.0E-03 mg/m3 CNS 300 PPRTV 11/11/2010

Ammonia Chronic 2.0E-01 mg/m3 Respiratory 10 OEHHA 01/11/2011

Anthracene Chronic -- -- -- -- -- --

Antimony Chronic -- -- -- -- -- --

Aroclor-1254 Chronic -- -- -- -- -- --

Aroclor-1260 Chronic -- -- -- -- -- --

Arsenic Chronic 1.5E-05 mg/m3 Developmental, Cardiovascular, CNS 15 OEHHA 01/11/2011

Barium Chronic 5.0E-04 mg/m3 Fetus 1,000 HEAST 07/31/1997

Benzene Chronic 3.0E-02 mg/m3 Blood 300 IRIS 01/11/2011

Benzo(a)anthracene Chronic -- -- -- -- -- --

Benzo(a)pyrene Chronic -- -- -- -- -- --

Benzo(b)fluoranthene Chronic -- -- -- -- -- --

Benzo(e)pyrene Chronic -- -- -- -- -- --

Benzo(g,h,i)perylene Chronic -- -- -- -- -- --

Benzo(k)fluoranthene Chronic -- -- -- -- -- --

Beryllium Chronic 2.0E-05 mg/m3 Respiratory, Immunological 10 IRIS 01/11/2011

beta-BHC Chronic -- -- -- -- -- --

Biphenyl Chronic -- -- -- -- -- --

bis(2-Ethylhexyl)phthalate Chronic -- -- -- -- -- --

Bromoform Chronic -- -- -- -- -- --

Bromomethane Chronic 5.0E-03 mg/m3 Nose 100 IRIS 01/11/2011

Butyltin Chronic -- -- -- -- -- --

Cadmium (diet) d Chronic 2.0E-05 mg/m3 Kidney, Respiratory 30 OEHHA 01/11/2011

Cadmium (water) d Chronic 2.0E-05 mg/m3 Kidney, Respiratory 30 OEHHA 01/11/2011

Carbazole Chronic -- -- -- -- -- --

Carbon disulfide Chronic 7.0E-01 mg/m3 PNS 30 IRIS 01/11/2011

Carbon tetrachloride Chronic 4.0E-02 mg/m3 GI, CNS, Developmental 300 OEHHA 01/11/2011

Chlorobenzene Chronic 1.0E+00 mg/m3 Liver, Kidney, Reproductive 100 OEHHA 01/11/2011

Chloroform Chronic 3.0E-01 mg/m3 Liver, Kidney, Respiratory 300 OEHHA 01/11/2011

Chloromethane Chronic 9.0E-02 mg/m3 CNS 1,000 IRIS 01/11/2011

Chromium Chronic -- -- -- -- -- --

Chrysene Chronic -- -- -- -- -- --

cis-1,2-Dichloroethene Chronic -- -- -- -- -- --

Cobalt Chronic 6.0E-06 mg/m3 Respiratory 100 PPRTV 11/11/2010

Copper Chronic -- -- -- -- -- --

Cyclohexane Chronic 6.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011
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TABLE I1-5.4:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Combined 
Uncertainty/Modifying 

Factors

Inhalation Reference Concentration

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC

Primary Target Organ(s)
Dibenz(a,h)anthracene Chronic -- -- -- -- -- --

Dibenzofuran Chronic -- -- -- -- -- --

Dibenzothiophene Chronic -- -- -- -- -- --

Dibutyltin Chronic -- -- -- -- -- --

Dieldrin Chronic -- -- -- -- -- --

Dioxin TEQ e Chronic 4.0E-08 mg/m3 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

100 OEHHA 01/11/2011

Endosulfan I Chronic -- -- -- -- -- --

Endrin Chronic -- -- -- -- -- --

Endrin aldehyde Chronic -- -- -- -- -- --

Endrin ketone Chronic -- -- -- -- -- --

Ethanol f Chronic 4.0E+00 mg/m3 Developmental 30 OEHHA 01/11/2011

Ethylbenzene Chronic 1.0E+00 mg/m3 Developmental 300 IRIS 01/11/2011

Fluoranthene Chronic -- -- -- -- -- --

Fluorene Chronic -- -- -- -- -- --

Freon 113 Chronic 3.0E+01 mg/m3 Whole body 100 HEAST 07/31/1997

Freon 12 Chronic 1.0E-01 mg/m3 Liver 10,000 PPRTV 11/11/2010

gamma-BHC (Lindane) Chronic -- -- -- -- -- --

gamma-Chlordane c Chronic 7.0E-04 mg/m3 Liver 1,000 IRIS 01/11/2011

Heptachlor Chronic -- -- -- -- -- --

Heptachlor epoxide Chronic -- -- -- -- -- --

Heptane g Chronic 7.0E+00 mg/m3 PNS 300 IRIS 01/11/2011

Hexachlorobenzene Chronic -- -- -- -- -- --

Hexachloroethane Chronic -- -- -- -- -- --

HMX Chronic -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Chronic -- -- -- -- -- --

Iron Chronic -- -- -- -- -- --

Lead Chronic -- -- -- -- -- --

M,P-Xylene Chronic 7.0E-01 mg/m3 CNS, Respiratory 30 OEHHA 01/11/2011

Manganese (diet) h Chronic 5.0E-05 mg/m3 CNS 1,000 IRIS 01/11/2011

Manganese (water) h Chronic 5.0E-05 mg/m3 CNS 1,000 IRIS 01/11/2011

Mercury Chronic 3.0E-04 mg/m3 CNS 30 IRIS 01/11/2011

Methoxychlor Chronic -- -- -- -- -- --

Methyl tertiary butylether Chronic 8.0E+00 mg/m3 Kidney, Eyes, Liver 30 OEHHA 01/11/2011

Methylene chloride Chronic 4.0E-01 mg/m3 Cardiovascular, CNS 100 OEHHA 01/11/2011

Molybdenum Chronic -- -- -- -- -- --

Monobutyltin Chronic -- -- -- -- -- --
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TABLE I1-5.4:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Combined 
Uncertainty/Modifying 

Factors

Inhalation Reference Concentration

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC

Primary Target Organ(s)
Naphthalene Chronic 3.0E-03 mg/m3 Respiratory 3,000 IRIS 01/11/2011

Nickel Chronic 5.0E-05 mg/m3 Respiratory, Blood 30 OEHHA 01/11/2011

Nitrobenzene Chronic 9.0E-03 mg/m3 Respiratory 30 IRIS 01/11/2011

Nitroglycerine Chronic -- -- -- -- -- --

n-Nitrosodiphenylamine Chronic -- -- -- -- -- --

O-Xylene Chronic 7.0E-01 mg/m3 CNS, Respiratory 30 OEHHA 01/11/2011

Perchlorate Chronic -- -- -- -- -- --

Perylene i Chronic 3.0E-03 mg/m3 Respiratory 3,000 IRIS 01/11/2011

Phenanthrene Chronic -- -- -- -- -- --

Phenol Chronic 2.0E-01 mg/m3 Liver, CNS 100 OEHHA 01/11/2011

Picric Acid Chronic -- -- -- -- -- --

Pyrene Chronic -- -- -- -- -- --

RDX Chronic -- -- -- -- -- --

Selenium Chronic 2.0E-02 mg/m3 GI, CNS, Cardiovascular 3 OEHHA 01/11/2011

Silver Chronic -- -- -- -- -- --

Styrene Chronic 1.0E+00 mg/m3 CNS 30 IRIS 01/11/2011

Tetrachloroethene Chronic 3.5E-02 mg/m3 Liver, Body Weight 1,000 OEHHA 01/11/2011

Tetrahydrofuran j Chronic 2.0E-02 mg/m3 Nose 300 IRIS 01/11/2011

Thallium Chronic -- -- -- -- -- --

Tin Chronic -- -- -- -- -- --

Titanium Chronic 1.0E-04 mg/m3 Respiratory 90 ATSDR 11/11/2010

Toluene Chronic 5.0E+00 mg/m3 CNS 10 IRIS 01/11/2011

Total PCBs Chronic -- -- -- -- -- --

trans-1,2-Dichloroethene Chronic 6.0E-02 mg/m3 Organ Weight 3,000 PPRTV 11/11/2010

Tributyltin Chronic -- -- -- -- -- --

Trichloroethene Chronic 6.0E-01 mg/m3 CNS 100 OEHHA 01/11/2011

Trichlorofluoromethane Chronic 7.0E-01 mg/m3 Kidney, Respiratory 10,000 HEAST 07/31/1997

Vanadium Chronic -- -- -- -- -- --

Vinyl Acetate Chronic 2.0E-01 mg/m3 Respiratory 30 OEHHA 01/11/2011

Vinyl chloride Chronic 1.0E-01 mg/m3 Liver 30 IRIS 01/11/2011

Xylene (total) Chronic 1.0E-01 mg/m3 CNS 300 IRIS 01/11/2011

Zinc Chronic -- -- -- -- -- --
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TABLE I1-5.4:  EPA RAGS PART D TABLE 5, STATE OF CALIFORNIA NONCANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Combined 
Uncertainty/Modifying 

Factors

Inhalation Reference Concentration

Chemical of Potential Concern
Chronic/ 

Subchronic

Inhalation RfC

Primary Target Organ(s)

Notes Definitions:
a The toxicity value for 1,4-dichlorobenzene was used as a surrogate. -- Not available; not applicable
b The toxicity value for toluene was used as a surrogate. ATSDR Agency for Toxic Substances and Disease Registry minimal risk levels (ATSDR 2008).
c The toxicity value for chlordane was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for cadmium (diet) is for intake of cadmium from diet-based CNS Central nervous system

sources and is used to evaluate exposure to cadmium from soil-based EPA U.S. Environmental Protection Agency
exposure pathways.  The toxicity value for cadmium (water) is for intake GI Gastrointestinal
of cadmium from water-based sources and is used to evaluate exposure to HEAST EPA Health Effects Assessment Summary Tables (EPA 1997)
cadmium from water-based exposure pathways. IRIS EPA Integrated Risk Information System (EPA 2011)

e The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ. mg/m3 Milligram per cubic meter
f The toxicity value for methanol was used as a surrogate. OEHHA California Environmental Protection Agency, Office of Environmental Health Hazard Assessment, 
g The toxicity value for hexane was used as a surrogate.                  Chronic Reference Exposure Level (REL) Values (OEHHA 2008) 
h The toxicity value for manganese (diet) is for intake of manganese from PCB Polychlorinated biphenyl

diet-based sources and is used to evaluate exposure to manganese from PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited in EPA (2010).
soil-based exposure pathways.  The toxicity value for manganese (non-diet) RAGS Risk Assessment Guidance for Superfund
is for intake of manganese from water-based sources and is used to evaluate RfC Reference concentration
exposure to manganese from water-based exposure pathways. TCDD Tetrachlorodibenzo-p-dioxin 

i The toxicity value for pyrene was used as a surrogate. TEQ Toxicity equivalent
j The toxicity value for 1,2-epoxybutane was used as a surrogate.

References:
ATSDR.  2008.  "Minimal Risk Levels."  December.  Available Online at:  http://www.atsdr.cdc.gov/mrls/#bookmark02
OEHHA.  2008.  All OEHHA Acute, 8-hour and Chronic Reference Exposure Levels.  December 18.  Available Online at:  http://www.oehha.ca.gov/air/allrels.html
EPA.  1997.  “Health Effects Assessment Summary Tables.”  Office of Research and Development.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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TABLE I1-6.1:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

1,1,2-Trichloroethane 5.7E-02 (mg/kg-day)-1 100% 5.7E-02 (mg/kg-day)-1 C IRIS 01/11/2011
1,1-Dichloroethene -- -- -- -- -- C IRIS 01/11/2011
1,2,4-Trimethylbenzene -- -- -- -- -- -- -- --
1,2-Dichloroethane 9.1E-02 (mg/kg-day)-1 100% 9.1E-02 (mg/kg-day)-1 B2 IRIS 01/11/2011
1,2-Dichloroethene (total) -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene -- -- -- -- -- -- -- --
1,3-Butadiene 3.4E+00 (mg/kg-day)-1 100% 3.4E+00 (mg/kg-day)-1 A OEHHA 01/11/2011

1,3-Dichlorobenzene b 5.4E-03 (mg/kg-day)-1 100% 5.4E-03 (mg/kg-day)-1 2B OEHHA 01/11/2011
1,3-Dinitrobenzene -- -- -- -- -- -- -- --
1,4-Dichlorobenzene 5.4E-03 (mg/kg-day)-1 100% 5.4E-03 (mg/kg-day)-1 B2 OEHHA 01/11/2011
1,4-Dioxane 1.0E-01 (mg/kg-day)-1 100% 1.0E-01 (mg/kg-day)-1 B IRIS 01/11/2011
1-Methylnaphthalene 2.9E-02 (mg/kg-day)-1 100% 2.9E-02 (mg/kg-day)-1 -- PPRTV 11/11/2010
1-Methylphenanthrene -- -- -- -- -- -- -- --
2,3,5-Trimethylnaphthalene -- -- -- -- -- -- -- --

2,4'-DDD c 2.4E-01 (mg/kg-day)-1 100% 2.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011

2,4'-DDT d 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
2,4-Dinitrotoluene 3.1E-01 (mg/kg-day)-1 100% 3.1E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
2,6-Dimethylnaphthalene -- -- -- -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- --
2-Amino-4,6-dinitrotoluene e 3.1E-01 (mg/kg-day)-1 100% 3.1E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
2-Butanone -- -- -- -- -- -- -- --
2-Hexanone -- -- -- -- -- -- -- --
2-Methylnaphthalene -- -- -- -- -- -- -- --
2-Nitrotoluene 2.2E-01 (mg/kg-day)-1 100% 2.2E-01 (mg/kg-day)-1 -- PPRTV 11/11/2010
4,4'-DDD 2.4E-01 (mg/kg-day)-1 100% 2.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
4,4'-DDE 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
4,4'-DDT 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
4-Amino-2,6-dinitrotoluene -- -- -- -- -- -- -- --
4-Ethyltoluene f -- -- -- -- -- -- -- --
4-Methyl-2-Pentanone -- -- -- -- -- -- -- --
4-Methylphenol -- -- -- -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- --
Acenaphthylene -- -- -- -- -- -- -- --
Acetone -- -- -- -- -- -- -- --
Aldrin 1.7E+01 (mg/kg-day)-1 100% 1.7E+01 (mg/kg-day)-1 B2 IRIS 01/11/2011
alpha-BHC 6.3E+00 (mg/kg-day)-1 100% 6.3E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011

alpha-Chlordane g 3.5E-01 (mg/kg-day)-1
100% 3.5E-01 (mg/kg-day)-1

B2 IRIS 01/11/2011

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope Factor

Chemical of Potential Concern

Oral Cancer Slope Factor Absorbed Cancer Slope Factor for DermalOral Absorption 
Efficiency for Dermal

(a)
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TABLE I1-6.1:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope Factor

Chemical of Potential Concern

Oral Cancer Slope Factor Absorbed Cancer Slope Factor for DermalOral Absorption 
Efficiency for Dermal

(a)
Aluminum -- -- -- -- -- -- -- --
Ammonia -- -- -- -- -- -- -- --
Anthracene -- -- -- -- -- D IRIS 01/11/2011
Antimony -- -- -- -- -- -- -- --
Aroclor-1254 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011

Aroclor-1260 h 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
Arsenic 1.5E+00 (mg/kg-day)-1 100% 1.5E+00 (mg/kg-day)-1 A IRIS 01/11/2011
Barium -- -- -- -- -- D IRIS 01/11/2011
Benzene 5.5E-02 (mg/kg-day)-1 100% 5.5E-02 (mg/kg-day)-1 A IRIS 01/11/2011
Benzo(a)anthracene 7.3E-01 (mg/kg-day)-1 100% 7.3E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
Benzo(a)pyrene 7.3E+00 (mg/kg-day)-1 100% 7.3E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
Benzo(b)fluoranthene 7.3E-01 (mg/kg-day)-1 100% 7.3E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
Benzo(e)pyrene -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- --
Benzo(k)fluoranthene 7.3E-02 (mg/kg-day)-1 100% 7.3E-02 (mg/kg-day)-1 B2 IRIS 01/11/2011
Beryllium -- -- -- -- -- B1 IRIS 01/11/2011
beta-BHC 1.8E+00 (mg/kg-day)-1 100% 1.8E+00 (mg/kg-day)-1 C IRIS 01/11/2011
Biphenyl -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate 1.4E-02 (mg/kg-day)-1 100% 1.4E-02 (mg/kg-day)-1 B2 IRIS 01/11/2011
Bromoform 7.9E-03 (mg/kg-day)-1 100% 7.9E-03 (mg/kg-day)-1 B2 IRIS 01/11/2011
Bromomethane -- -- -- -- -- -- -- --
Butyltin -- -- -- -- -- -- -- --
Cadmium (diet) -- -- -- -- -- B1 IRIS 01/11/2011
Cadmium (water) -- -- -- -- -- B1 IRIS 01/11/2011

Carbazole i 7.3E-03 (mg/kg-day)-1 100% 7.3E-03 (mg/kg-day)-1 B2 IRIS 01/11/2011
Carbon disulfide -- -- -- -- -- -- -- --
Carbon tetrachloride 7.0E-02 (mg/kg-day)-1 100% 7.0E-02 (mg/kg-day)-1 B2 IRIS 01/11/2011
Chlorobenzene -- -- -- -- -- D IRIS 01/11/2011
Chloroform 3.1E-02 (mg/kg-day)-1 100% 3.1E-02 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Chloromethane -- -- -- -- -- -- -- --
Chromium -- -- -- -- -- D IRIS 01/11/2011
Chrysene 7.3E-03 (mg/kg-day)-1 100% 7.3E-03 (mg/kg-day)-1 B2 IRIS 01/11/2011
cis-1,2-Dichloroethene -- -- -- -- -- D IRIS 01/11/2011
Cobalt -- -- -- -- -- -- -- --
Copper -- -- -- -- -- D IRIS 01/11/2011
Cyclohexane -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene 7.3E+00 (mg/kg-day)-1

100% 7.3E+00 (mg/kg-day)-1
B2 IRIS 01/11/2011
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TABLE I1-6.1:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope Factor

Chemical of Potential Concern

Oral Cancer Slope Factor Absorbed Cancer Slope Factor for DermalOral Absorption 
Efficiency for Dermal

(a)
Dibenzofuran -- -- -- -- -- -- -- --
Dibenzothiophene -- -- -- -- -- -- -- --
Dibutyltin -- -- -- -- -- -- -- --
Dieldrin 1.6E+01 (mg/kg-day)-1 100% 1.6E+01 (mg/kg-day)-1 B2 IRIS 01/11/2011

Dioxin TEQ j 1.3E+05 (mg/kg-day)-1 100% 1.3E+05 (mg/kg-day)-1 -- OEHHA 01/11/2011
Endosulfan I -- -- -- -- -- -- -- --
Endrin -- -- -- -- -- D IRIS 01/11/2011
Endrin aldehyde -- -- -- -- -- -- -- --
Endrin ketone -- -- -- -- -- -- -- --

Ethanol k -- -- -- -- -- -- -- --
Ethylbenzene 1.1E-02 (mg/kg-day)-1 100% 1.1E-02 (mg/kg-day)-1 -- OEHHA 01/11/2011
Fluoranthene -- -- -- -- -- D IRIS 01/11/2011
Fluorene -- -- -- -- -- D IRIS 01/11/2011
Freon 113 -- -- -- -- -- -- -- --
Freon 12 -- -- -- -- -- -- -- --
gamma-BHC (Lindane) 1.1E+00 (mg/kg-day)-1 100% 1.1E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

gamma-Chlordane g 3.5E-01 (mg/kg-day)-1 100% 3.5E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
Heptachlor 4.5E+00 (mg/kg-day)-1 100% 4.5E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
Heptachlor epoxide 9.1E+00 (mg/kg-day)-1 100% 9.1E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011

Heptane l -- -- -- -- -- -- -- --
Hexachlorobenzene 1.6E+00 (mg/kg-day)-1 100% 1.6E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
Hexachloroethane 1.4E-02 (mg/kg-day)-1 100% 1.4E-02 (mg/kg-day)-1 C IRIS 01/11/2011
HMX -- -- -- -- -- D IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene 7.3E-01 (mg/kg-day)-1 100% 7.3E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
Iron -- -- -- -- -- -- -- --
Lead -- -- -- -- -- B2 IRIS 01/11/2011
M,P-Xylene -- -- -- -- -- -- -- --
Manganese (diet) -- -- -- -- -- D IRIS 01/11/2011
Manganese (water) -- -- -- -- -- D IRIS 01/11/2011
Mercury -- -- -- -- -- D IRIS 01/11/2011
Methoxychlor -- -- -- -- -- D IRIS 01/11/2011
Methyl tertiary butylether 1.8E-03 (mg/kg-day)-1 100% 1.8E-03 (mg/kg-day)-1 -- OEHHA 01/11/2011
Methylene chloride 7.5E-03 (mg/kg-day)-1 100% 7.5E-03 (mg/kg-day)-1 B2 IRIS 01/11/2011
Molybdenum -- -- -- -- -- -- -- --
Monobutyltin -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- -- C IRIS 01/11/2011
Nickel -- -- -- -- -- -- -- --
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TABLE I1-6.1:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope Factor

Chemical of Potential Concern

Oral Cancer Slope Factor Absorbed Cancer Slope Factor for DermalOral Absorption 
Efficiency for Dermal

(a)
Nitrobenzene -- -- -- -- -- -- -- --
Nitroglycerine 1.7E-02 (mg/kg-day)-1 100% 1.7E-02 (mg/kg-day)-1 -- IRIS 01/11/2011
n-Nitrosodiphenylamine 4.9E-03 (mg/kg-day)-1 100% 4.9E-03 (mg/kg-day)-1 B2 IRIS 01/11/2011
O-Xylene -- -- -- -- -- -- -- --
Perchlorate -- -- -- -- -- -- -- --
Perylene -- -- -- -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- --
Phenol -- -- -- -- -- D IRIS 01/11/2011
Picric Acid -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- D IRIS 01/11/2011
RDX 1.1E-01 (mg/kg-day)-1 100% 1.1E-01 (mg/kg-day)-1 C IRIS 01/11/2011
Selenium -- -- -- -- -- D IRIS 01/11/2011
Silver -- -- -- -- -- D IRIS 01/11/2011
Styrene -- -- -- -- -- -- -- --
Tetrachloroethene 5.4E-01 (mg/kg-day)-1 100% 5.4E-01 (mg/kg-day)-1 -- OEHHA 03/30/2010

Tetrahydrofuran m -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- D IRIS 01/11/2011
Tin -- -- -- -- -- -- -- --
Titanium -- -- -- -- -- -- -- --
Toluene -- -- -- -- -- -- -- --
Total PCBs n 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
trans-1,2-Dichloroethene -- -- -- -- -- -- -- --
Tributyltin -- -- -- -- -- -- -- --
Trichloroethene 5.9E-03 (mg/kg-day)-1 100% 5.9E-03 (mg/kg-day)-1 -- OEHHA 01/11/2011
Trichlorofluoromethane -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- --
Vinyl Acetate -- -- -- -- -- -- -- --
Vinyl chloride 7.2E-01 (mg/kg-day)-1 100% 7.2E-01 (mg/kg-day)-1 A IRIS 01/11/2011
Xylene (total) -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- D IRIS 01/11/2011
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TABLE I1-6.1:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Cancer Slope Factor

Chemical of Potential Concern

Oral Cancer Slope Factor Absorbed Cancer Slope Factor for DermalOral Absorption 
Efficiency for Dermal

(a)

Notes: Definitions:
a An oral absorption efficiency of 100 percent was assumed for all chemicals. -- Not available; not applicable
b The toxicity value for 1,4-dichlorobenzene was used as a surrogate. BHC Hexachlorobenzene
c The toxicity value for 4,4'-DDD was used as a surrogate. DDD Dichlorodiphenyldichloroethane
d The toxicity value for 4,4'-DDT was used as a surrogate. DDE Dichlorodiphenyldichloroethene
e The toxicity value for 2,4-dinitrotoluene was used as a surrogate. DDT Dichlorodiphenyltrichloroethane
f The toxicity value for toluene was used as a surrogate. EPA U.S. Environmental Protection Agency
g The toxicity value for chlordane was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
h The toxicity value for Aroclor-1254 was used as a surrogate. mg/kg-day Milligram per kilogram per day
i The toxicity value for chrysene was used as a surrogate. OEHHA California Environmental Protection Agency Office of Environmental 
j The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ.                  Health Hazard Assessment cancer potency values (OEHHA 2011).
k The toxicity value for methanol was used as a surrogate. PCB Polychlorinated biphenyl
l The toxicity value for hexane was used as a surrogate. RAGS Risk Assessment Guidance for Superfund
m The toxicity value for 1,2-epoxybutane was used as a surrogate. TCDD Tetrachlorodibenzo-p-dioxin 
n The toxicity value for Aroclor-1260 was used to evaluate Total PCBs. TEQ Toxicity equivalent

References:
OEHHA.  2011.  OEHHA Toxicity Criteria Database.  Available Online at:  http://www.oehha.ca.gov/risk/chemicalDB/index.asp.  Accessed January 11.
EPA.  1997.  “Health Effects Assessment Summary Tables.”  Office of Research and Development.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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TABLE I1-6.2:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

1,1,2-Trichloroethane 1.6E-05 (μg/m3)-1 C IRIS 01/11/2011
1,1-Dichloroethene -- -- C IRIS 01/11/2011
1,2,4-Trimethylbenzene -- -- -- -- --
1,2-Dichloroethane 2.6E-05 (μg/m3)-1 B2 IRIS 01/11/2011
1,2-Dichloroethene (total) -- -- -- -- --
1,3,5-Trimethylbenzene -- -- -- -- --
1,3-Butadiene 3.0E-05 (μg/m3)-1 A IRIS 01/11/2011
1,3-Dichlorobenzene a 1.1E-05 (μg/m3)-1 2B OEHHA 01/11/2011
1,3-Dinitrobenzene -- -- -- -- --
1,4-Dichlorobenzene 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
1,4-Dioxane 7.7E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
1-Methylnaphthalene -- -- -- -- --
1-Methylphenanthrene -- -- -- -- --
2,3,5-Trimethylnaphthalene -- -- -- -- --

2,4'-DDD b 6.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011

2,4'-DDT c 9.7E-05 (μg/m3)-1 B2 IRIS 01/11/2011
2,4-Dinitrotoluene 8.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
2,6-Dimethylnaphthalene -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- --
2-Amino-4,6-dinitrotoluene d 8.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
2-Butanone -- -- -- -- --
2-Hexanone -- -- -- -- --
2-Methylnaphthalene -- -- -- -- --
2-Nitrotoluene -- -- -- -- --
4,4'-DDD 6.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
4,4'-DDE 9.7E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
4,4'-DDT 9.7E-05 (μg/m3)-1 B2 IRIS 01/11/2011
4-Amino-2,6-dinitrotoluene -- -- -- -- --
4-Ethyltoluene e -- -- -- -- --
4-Methyl-2-Pentanone -- -- -- -- --
4-Methylphenol -- -- -- -- --
Acenaphthene -- -- -- -- --
Acenaphthylene -- -- -- -- --
Acetone -- -- -- -- --

Chemical of Potential Concern

Unit Risk Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor
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TABLE I1-6.2:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern

Unit Risk Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Aldrin 4.9E-03 (μg/m3)-1 B2 IRIS 01/11/2011
alpha-BHC 1.8E-03 (μg/m3)-1 B2 IRIS 01/11/2011

alpha-Chlordane f 1.0E-04 (μg/m3)-1 B2 IRIS 01/11/2011
Aluminum -- -- -- -- --
Ammonia -- -- -- -- --
Anthracene -- -- D IRIS 01/11/2011
Antimony -- -- -- -- --
Aroclor-1254 5.7E-04 (μg/m3)-1 B2 IRIS 01/11/2011

Aroclor-1260 g 5.7E-04 (μg/m3)-1 B2 IRIS 01/11/2011
Arsenic 4.3E-03 (μg/m3)-1 A IRIS 01/11/2011
Barium -- -- D IRIS 01/11/2011
Benzene 7.8E-06 (μg/m3)-1 A IRIS 01/11/2011
Benzo(a)anthracene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(a)pyrene 1.1E-03 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(b)fluoranthene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(e)pyrene -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- --
Benzo(k)fluoranthene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Beryllium 2.4E-03 (μg/m3)-1 B1 IRIS 01/11/2011
beta-BHC 5.3E-04 (μg/m3)-1 C IRIS 01/11/2011
Biphenyl -- -- -- -- --
bis(2-Ethylhexyl)phthalate 2.4E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
Bromoform 1.1E-06 (μg/m3)-1 B2 IRIS 01/11/2011
Bromomethane -- -- -- -- --
Butyltin -- -- -- -- --
Cadmium (diet) 4.2E-03 (μg/m3)-1 B1 IRIS 01/11/2011
Cadmium (water) 1.8E-03 (μg/m3)-1 B1 IRIS 01/11/2011

Carbazole h 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
Carbon disulfide -- -- -- -- --
Carbon tetrachloride 6.0E-06 (μg/m3)-1 B2 IRIS 01/11/2011
Chlorobenzene -- -- D IRIS 01/11/2011
Chloroform 2.3E-05 (μg/m3)-1 B2 IRIS 01/11/2011
Chloromethane -- -- -- -- --
Chromium -- -- D IRIS 01/11/2011
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TABLE I1-6.2:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern

Unit Risk Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Chrysene 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
cis-1,2-Dichloroethene -- -- D IRIS 01/11/2011
Cobalt 9.0E-03 (μg/m3)-1 PPRTV 11/11/2010
Copper -- -- D IRIS 01/11/2011
Cyclohexane -- -- -- -- --
Dibenz(a,h)anthracene 1.2E-03 (μg/m3)-1 B2 OEHHA 01/11/2011
Dibenzofuran -- -- -- -- --
Dibenzothiophene -- -- -- -- --
Dibutyltin -- -- -- -- --
Dieldrin 4.6E-03 (μg/m3)-1 B2 IRIS 01/11/2011

Dioxin TEQ i 3.8E+01 (μg/m3)-1 -- OEHHA 01/11/2011
Endosulfan I -- -- -- -- --
Endrin -- -- D IRIS 01/11/2011
Endrin aldehyde -- -- -- -- --
Endrin ketone -- -- -- -- --
Ethanol j -- -- -- -- --
Ethylbenzene 2.5E-06 (μg/m3)-1 -- OEHHA 01/11/2011
Fluoranthene -- -- D IRIS 01/11/2011
Fluorene -- -- D IRIS 01/11/2011
Freon 113 -- -- -- -- --
Freon 12 -- -- -- -- --
gamma-BHC (Lindane) 3.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011

gamma-Chlordane f 1.0E-04 (μg/m3)-1 B2 IRIS 01/11/2011
Heptachlor 1.3E-03 (μg/m3)-1 B2 IRIS 01/11/2011
Heptachlor epoxide 2.6E-03 (μg/m3)-1 B2 IRIS 01/11/2011

Heptane k -- -- -- -- --
Hexachlorobenzene 4.6E-04 (μg/m3)-1 B2 IRIS 01/11/2011
Hexachloroethane 4.0E-06 (μg/m3)-1 C IRIS 01/11/2011
HMX -- -- D IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Iron -- -- -- -- --
Lead -- -- B2 IRIS 01/11/2011
M,P-Xylene -- -- -- -- --
Manganese (diet) -- -- D IRIS 01/11/2011
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TABLE I1-6.2:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern

Unit Risk Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Manganese (water) -- -- D IRIS 01/11/2011
Mercury -- -- D IRIS 01/11/2011
Methoxychlor -- -- D IRIS 01/11/2011
Methyl tertiary butylether 2.6E-07 (μg/m3)-1 -- OEHHA 01/11/2011
Methylene chloride 4.7E-07 (μg/m3)-1 B2 IRIS 01/11/2011
Molybdenum -- -- -- -- --
Monobutyltin -- -- -- -- --
Naphthalene 3.4E-05 (μg/m3)-1 A OEHHA 01/11/2011

Nickel l 2.6E-04 (μg/m3)-1 -- OEHHA 01/11/2011
Nitrobenzene 4.0E-05 (μg/m3)-1 -- IRIS 01/11/2011
Nitroglycerine -- -- -- -- --
n-Nitrosodiphenylamine 2.6E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
O-Xylene -- -- -- -- --
Perchlorate -- -- -- -- --
Perylene -- -- -- -- --
Phenanthrene -- -- -- -- --
Phenol -- -- D IRIS 01/11/2011
Picric Acid -- -- -- -- --
Pyrene -- -- D IRIS 01/11/2011
RDX -- -- C IRIS 01/11/2011
Selenium -- -- D IRIS 01/11/2011
Silver -- -- D IRIS 01/11/2011
Styrene -- -- -- -- --
Tetrachloroethene 5.9E-06 (μg/m3)-1 -- OEHHA 01/11/2011

Tetrahydrofuran m -- -- -- -- --
Thallium -- -- D IRIS 01/11/2011
Tin -- -- -- -- --
Titanium -- -- -- -- --
Toluene -- -- -- -- --
Total PCBs n 5.7E-04 (μg/m3)-1 B2 IRIS 01/11/2011
trans-1,2-Dichloroethene -- -- -- -- --
Tributyltin -- -- -- -- --
Trichloroethene 2.0E-06 (μg/m3)-1 -- OEHHA 01/11/2011
Trichlorofluoromethane -- -- -- -- --
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TABLE I1-6.2:  EPA RAGS PART D TABLE 6, FEDERAL CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)Chemical of Potential Concern

Unit Risk Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Vanadium -- -- -- -- --
Vinyl Acetate -- -- -- -- --
Vinyl chloride 4.4E-06 (μg/m3)-1 A IRIS 01/11/2011
Xylene (total) -- -- -- -- --
Zinc -- -- D IRIS 01/11/2011

Notes: Definitions:
a The toxicity value for 1,4-dichlorobenzene was used as a surrogate. -- Not available; not applicable
b The toxicity value for 4,4'-DDD was used as a surrogate. μg/m3 Micrograms per cubic meter
c The toxicity value for 4,4'-DDT was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for 2,4-dinitrotoluene was used as a surrogate. DDD Dichlorodiphenyldichloroethane
e The toxicity value for toluene was used as a surrogate. DDE Dichlorodiphenyldichloroethene
f The toxicity value for chlordane was used as a surrogate. DDT Dichlorodiphenyltrichloroethane
g The toxicity value for Aroclor-1254 was used as a surrogate. EPA U.S. Environmental Protection Agency
h The toxicity value for chrysene was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
i The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ. OEHHA California Environmental Protection Agency Office of Environmental Health
j The toxicity value for methanol was used as a surrogate.                  Hazard Assessment cancer potency values (OEHHA 2011)
k The toxicity value for hexane was used as a surrogate. PCB Polychlorinated biphenyl
l The toxicity value for nickel soluble salts was used as a surrogate. PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited in EPA (2010).
m The toxicity value for 1,2-epoxybutane was used as a surrogate. RAGS Risk Assessment Guidance for Superfund
n The toxicity value for Aroclor-1260 was used to evaluate Total PCBs. TCDD Tetrachlorodibenzo-p-dioxin 

TEQ Toxicity equivalent
References:
OEHHA.  2011.  OEHHA Toxicity Criteria Database.  Available Online at:  http://www.oehha.ca.gov/risk/chemicalDB/index.asp.  Accessed January 11.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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TABLE I1-6.3:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

1,1,2-Trichloroethane 7.2E-02 (mg/kg-day)-1 100% 7.2E-02 (mg/kg-day)-1 C OEHHA 01/11/2011
1,1-Dichloroethene -- -- -- -- -- C IRIS 01/11/2011
1,2,4-Trimethylbenzene -- -- -- -- -- -- -- --
1,2-Dichloroethane 4.7E-02 (mg/kg-day)-1 100% 4.7E-02 (mg/kg-day)-1 B2 OEHHA 01/11/2011
1,2-Dichloroethene (total) -- -- -- -- -- -- -- --
1,3,5-Trimethylbenzene -- -- -- -- -- -- -- --
1,3-Butadiene 3.4E+00 (mg/kg-day)-1 100% 3.4E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

1,3-Dichlorobenzene b 5.4E-03 (mg/kg-day)-1 100% 5.4E-03 (mg/kg-day)-1 -- OEHHA 01/11/2011
1,3-Dinitrobenzene -- -- -- -- -- -- -- --
1,4-Dichlorobenzene 5.4E-03 (mg/kg-day)-1 100% 5.4E-03 (mg/kg-day)-1 B2 OEHHA 01/11/2011
1,4-Dioxane 2.7E-02 (mg/kg-day)-1 100% 2.7E-02 (mg/kg-day)-1 B2 OEHHA 01/11/2011
1-Methylnaphthalene 2.9E-02 (mg/kg-day)-1 100% 2.9E-02 (mg/kg-day)-1 -- PPRTV 11/11/2010
1-Methylphenanthrene -- -- -- -- -- -- -- --
2,3,5-Trimethylnaphthalene -- -- -- -- -- -- -- --

2,4'-DDD c 2.4E-01 (mg/kg-day)-1 100% 2.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011

2,4'-DDT d 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 IRIS 01/11/2011
2,4-Dinitrotoluene 3.1E-01 (mg/kg-day)-1 100% 3.1E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
2,6-Dimethylnaphthalene -- -- -- -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- --
2-Amino-4,6-dinitrotoluene e 3.1E-01 (mg/kg-day)-1 100% 3.1E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
2-Butanone -- -- -- -- -- -- -- --
2-Hexanone -- -- -- -- -- -- -- --
2-Methylnaphthalene -- -- -- -- -- -- -- --
2-Nitrotoluene 2.2E-01 (mg/kg-day)-1 100% 2.2E-01 (mg/kg-day)-1 -- PPRTV 11/11/2010
4,4'-DDD 2.4E-01 (mg/kg-day)-1 100% 2.4E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
4,4'-DDE 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
4,4'-DDT 3.4E-01 (mg/kg-day)-1 100% 3.4E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
4-Amino-2,6-dinitrotoluene -- -- -- -- -- -- -- --
4-Ethyltoluene f -- -- -- -- -- -- -- --
4-Methyl-2-Pentanone -- -- -- -- -- -- -- --
4-Methylphenol -- -- -- -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- --
Acenaphthylene -- -- -- -- -- -- -- --
Acetone -- -- -- -- -- -- -- --
Aldrin 1.7E+01 (mg/kg-day)-1 100% 1.7E+01 (mg/kg-day)-1 B2 IRIS 01/11/2011
alpha-BHC 2.7E+00 (mg/kg-day)-1 100% 2.7E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

alpha-Chlordane g 1.3E+00 (mg/kg-day)-1
100% 1.3E+00 (mg/kg-day)-1

B2 OEHHA 01/11/2011

Oral Cancer Slope FactorAbsorbed Cancer Slope Factor for DermalOral Cancer Slope Factor

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Absorption 
Efficiency for Dermal

(a)
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TABLE I1-6.3:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Oral Cancer Slope FactorAbsorbed Cancer Slope Factor for DermalOral Cancer Slope Factor

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Absorption 
Efficiency for Dermal

(a)
Aluminum -- -- -- -- -- -- -- --
Ammonia -- -- -- -- -- -- -- --
Anthracene -- -- -- -- -- D IRIS 01/11/2011
Antimony -- -- -- -- -- -- -- --
Aroclor-1254 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

Aroclor-1260 h 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Arsenic 1.5E+00 (mg/kg-day)-1 100% 1.5E+00 (mg/kg-day)-1 A OEHHA 01/11/2011
Barium -- -- -- -- -- D IRIS 01/11/2011
Benzene 1.0E-01 (mg/kg-day)-1 100% 1.0E-01 (mg/kg-day)-1 A OEHHA 01/11/2011
Benzo(a)anthracene 1.2E+00 (mg/kg-day)-1 100% 1.2E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Benzo(a)pyrene 1.2E+01 (mg/kg-day)-1 100% 1.2E+01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Benzo(b)fluoranthene 1.2E+00 (mg/kg-day)-1 100% 1.2E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Benzo(e)pyrene -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- --
Benzo(k)fluoranthene 1.2E+00 (mg/kg-day)-1 100% 1.2E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Beryllium -- -- -- -- -- B1 IRIS 01/11/2011
beta-BHC 1.5E+00 (mg/kg-day)-1 100% 1.5E+00 (mg/kg-day)-1 C OEHHA 01/11/2011
Biphenyl -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate 3.0E-03 (mg/kg-day)-1 100% 3.0E-03 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Bromoform 1.1E-02 (mg/kg-day)-1 100% 1.1E-02 (mg/kg-day)-1 -- OEHHA 01/11/2011
Bromomethane -- -- -- -- -- -- -- --
Butyltin -- -- -- -- -- -- -- --
Cadmium (diet) -- -- -- -- -- B1 IRIS 01/11/2011
Cadmium (water) -- -- -- -- -- B1 IRIS 01/11/2011

Carbazole i 1.2E-01 (mg/kg-day)-1 100% 1.2E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Carbon disulfide -- -- -- -- -- -- -- --
Carbon tetrachloride 1.5E-01 (mg/kg-day)-1 100% 1.5E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Chlorobenzene -- -- -- -- -- D IRIS 01/11/2011
Chloroform 3.1E-02 (mg/kg-day)-1 100% 3.1E-02 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Chloromethane -- -- -- -- -- -- -- --
Chromium -- -- -- -- -- D IRIS 01/11/2011
Chrysene 1.2E-01 (mg/kg-day)-1 100% 1.2E-01 (mg/kg-day)-1 B2 OEHHA 01/11/2011
cis-1,2-Dichloroethene -- -- -- -- -- D IRIS 01/11/2011
Cobalt -- -- -- -- -- -- -- --
Copper -- -- -- -- -- D IRIS 01/11/2011
Cyclohexane -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene 4.1E+00 (mg/kg-day)-1

100% 4.1E+00 (mg/kg-day)-1
B2 OEHHA 01/11/2011
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TABLE I1-6.3:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Oral Cancer Slope FactorAbsorbed Cancer Slope Factor for DermalOral Cancer Slope Factor

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Absorption 
Efficiency for Dermal

(a)
Dibenzofuran -- -- -- -- -- -- -- --
Dibenzothiophene -- -- -- -- -- -- -- --
Dibutyltin -- -- -- -- -- -- -- --
Dieldrin 1.6E+01 (mg/kg-day)-1 100% 1.6E+01 (mg/kg-day)-1 B2 OEHHA 01/11/2011

Dioxin TEQ j 1.3E+05 (mg/kg-day)-1 100% 1.3E+05 (mg/kg-day)-1 -- OEHHA 01/11/2011
Endosulfan I -- -- -- -- -- -- -- --
Endrin -- -- -- -- -- D IRIS 01/11/2011
Endrin aldehyde -- -- -- -- -- -- -- --
Endrin ketone -- -- -- -- -- -- -- --

Ethanol k -- -- -- -- -- -- -- --
Ethylbenzene 1.1E-02 (mg/kg-day)-1 100% 1.1E-02 (mg/kg-day)-1 -- OEHHA 01/11/2011
Fluoranthene -- -- -- -- -- D IRIS 01/11/2011
Fluorene -- -- -- -- -- D IRIS 01/11/2011
Freon 113 -- -- -- -- -- -- -- --
Freon 12 -- -- -- -- -- -- -- --
gamma-BHC (Lindane) 1.1E+00 (mg/kg-day)-1 100% 1.1E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

gamma-Chlordane g 1.3E+00 (mg/kg-day)-1 100% 1.3E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Heptachlor 4.1E+00 (mg/kg-day)-1 100% 4.1E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Heptachlor epoxide 5.5E+00 (mg/kg-day)-1 100% 5.5E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011

Heptane l -- -- -- -- -- -- -- --
Hexachlorobenzene 1.8E+00 (mg/kg-day)-1 100% 1.8E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Hexachloroethane 3.9E-02 (mg/kg-day)-1 100% 3.9E-02 (mg/kg-day)-1 C OEHHA 01/11/2011
HMX -- -- -- -- -- D IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene 1.2E+00 (mg/kg-day)-1 100% 1.2E+00 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Iron -- -- -- -- -- -- -- --
Lead -- -- -- -- -- B2 OEHHA 01/11/2011
M,P-Xylene -- -- -- -- -- -- -- --
Manganese (diet) -- -- -- -- -- D IRIS 01/11/2011
Manganese (water) -- -- -- -- -- D IRIS 01/11/2011
Mercury -- -- -- -- -- D IRIS 01/11/2011
Methoxychlor -- -- -- -- -- D IRIS 01/11/2011
Methyl tertiary butylether 1.8E-03 (mg/kg-day)-1 100% 1.8E-03 (mg/kg-day)-1 -- OEHHA 01/11/2011
Methylene chloride 1.4E-02 (mg/kg-day)-1 100% 1.4E-02 (mg/kg-day)-1 B2 OEHHA 01/11/2011
Molybdenum -- -- -- -- -- -- -- --
Monobutyltin -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- -- A OEHHA 01/11/2011
Nickel -- -- -- -- -- -- -- --
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TABLE I1-6.3:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Oral Cancer Slope FactorAbsorbed Cancer Slope Factor for DermalOral Cancer Slope Factor

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Absorption 
Efficiency for Dermal

(a)
Nitrobenzene -- -- -- -- -- -- -- --
Nitroglycerine 1.7E-02 (mg/kg-day)-1 100% 1.7E-02 (mg/kg-day)-1 -- PPRTV 11/11/2010
n-Nitrosodiphenylamine 9.0E-03 (mg/kg-day)-1 100% 9.0E-03 (mg/kg-day)-1 B2 OEHHA 01/11/2011
O-Xylene -- -- -- -- -- -- -- --
Perchlorate -- -- -- -- -- -- -- --
Perylene -- -- -- -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- --
Phenol -- -- -- -- -- D IRIS 01/11/2011
Picric Acid -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- D IRIS 01/11/2011
RDX 1.1E-01 (mg/kg-day)-1 100% 1.1E-01 (mg/kg-day)-1 C IRIS 01/11/2011
Selenium -- -- -- -- -- D IRIS 01/11/2011
Silver -- -- -- -- -- D IRIS 01/11/2011
Styrene -- -- -- -- -- -- -- --
Tetrachloroethene 5.4E-01 (mg/kg-day)-1 100% 5.4E-01 (mg/kg-day)-1 -- OEHHA 01/11/2011

Tetrahydrofuran m -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- D IRIS 01/11/2011
Tin -- -- -- -- -- -- -- --
Titanium -- -- -- -- -- -- -- --
Toluene -- -- -- -- -- -- -- --

Total PCBs n 2.0E+00 (mg/kg-day)-1 100% 2.0E+00 (mg/kg-day)-1 B2 IRIS 01/11/2011
trans-1,2-Dichloroethene -- -- -- -- -- -- -- --
Tributyltin -- -- -- -- -- -- -- --
Trichloroethene 5.9E-03 (mg/kg-day)-1 100% 5.9E-03 (mg/kg-day)-1 -- OEHHA 01/11/2011
Trichlorofluoromethane -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- --
Vinyl Acetate -- -- -- -- -- -- -- --
Vinyl chloride 2.7E-01 (mg/kg-day)-1 100% 2.7E-01 (mg/kg-day)-1 A OEHHA 01/11/2011
Xylene (total) -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- D IRIS 01/11/2011
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TABLE I1-6.3:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - ORAL / DERMAL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Value Units Source(s) Date(s)

Oral Cancer Slope FactorAbsorbed Cancer Slope Factor for DermalOral Cancer Slope Factor

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Oral Absorption 
Efficiency for Dermal

(a)

Notes: Definitions:
a An oral absorption efficiency of 100 percent was assumed for all chemicals. -- Not available; not applicable
b The toxicity value for 1,4-dichlorobenzene was used as a surrogate. DDD Dichlorodiphenyldichloroethane
c The toxicity value for 4,4'-DDD was used as a surrogate. DDE Dichlorodiphenyldichloroethene
d The toxicity value for 4,4'-DDT was used as a surrogate. DDT Dichlorodiphenyltrichloroethane
e The toxicity value for 2,4-dinitrotoluene was used as a surrogate. BHC Hexachlorobenzene
f The toxicity value for toluene was used as a surrogate. EPA U.S. Environmental Protection Agency
g The toxicity value for chlordane was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
h The toxicity value for Aroclor-1254 was used as a surrogate. mg/kg-day Milligram per kilogram per day
i The toxicity value for chrysene was used as a surrogate. OEHHA California Environmental Protection Agency Office of Environmental 
j The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ.                  Health Hazard Assessment cancer potency values (OEHHA 2011)
k The toxicity value for methanol was used as a surrogate. PCB Polychlorinated biphenyl
l The toxicity value for hexane was used as a surrogate. RAGS Risk Assessment Guidance for Superfund
m The toxicity value for 1,2-epoxybutane was used as a surrogate. TCDD Tetrachlorodibenzo-p-dioxin 
n The toxicity value for Aroclor-1260 was used to evaluate Total PCBs. TEQ Toxicity equivalent

References:
OEHHA.  2011.  OEHHA Toxicity Criteria Database.  Available Online at:  http://www.oehha.ca.gov/risk/chemicalDB/index.asp.  Accessed January 11.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  http://www.epa.gov/iris.

Accessed January 11.
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TABLE I1-6.4:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

1,1,2-Trichloroethane 1.6E-05 (μg/m3)-1 C OEHHA 01/11/2011
1,1-Dichloroethene -- -- C IRIS 01/11/2011
1,2,4-Trimethylbenzene -- -- -- -- --
1,2-Dichloroethane 2.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
1,2-Dichloroethene (total) -- -- -- -- --
1,3,5-Trimethylbenzene -- -- -- -- --
1,3-Butadiene 1.7E-04 (μg/m3)-1 B2 OEHHA 01/11/2011

1,3-Dichlorobenzene a 1.1E-05 (μg/m3)-1 2B OEHHA 01/11/2011
1,3-Dinitrobenzene -- -- -- -- --
1,4-Dichlorobenzene 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
1,4-Dioxane 7.7E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
1-Methylnaphthalene -- -- -- -- --
1-Methylphenanthrene -- -- -- -- --
2,3,5-Trimethylnaphthalene -- -- -- -- --

2,4'-DDD b 6.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011

2,4'-DDT c 9.7E-05 (μg/m3)-1 B2 IRIS 01/11/2011
2,4-Dinitrotoluene 8.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
2,6-Dimethylnaphthalene -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- --
2-Amino-4,6-dinitrotoluene d 8.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
2-Butanone -- -- -- -- --
2-Hexanone -- -- -- -- --
2-Methylnaphthalene -- -- -- -- --
2-Nitrotoluene -- -- -- -- --
4,4'-DDD 6.9E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
4,4'-DDE 9.7E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
4,4'-DDT 9.7E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
4-Amino-2,6-dinitrotoluene -- -- -- -- --
4-Ethyltoluene e -- -- -- -- --
4-Methyl-2-Pentanone -- -- -- -- --
4-Methylphenol -- -- -- -- --
Acenaphthene -- -- -- -- --
Acenaphthylene -- -- -- -- --
Acetone -- -- -- -- --

Unit Risk

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor
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TABLE I1-6.4:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Unit Risk

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Aldrin 4.9E-03 (μg/m3)-1 B2 IRIS 01/11/2011
alpha-BHC 7.7E-04 (μg/m3)-1 B2 OEHHA 01/11/2011

alpha-Chlordane f 3.4E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Aluminum -- -- -- -- --
Ammonia -- -- -- -- --
Anthracene -- -- D IRIS 01/11/2011
Antimony -- -- -- -- --
Aroclor-1254 5.7E-04 (μg/m3)-1 B2 OEHHA 01/11/2011

Aroclor-1260 g 5.7E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Arsenic 3.3E-03 (μg/m3)-1 A OEHHA 01/11/2011
Barium -- -- D IRIS 01/11/2011
Benzene 2.9E-05 (μg/m3)-1 A OEHHA 01/11/2011
Benzo(a)anthracene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(a)pyrene 1.1E-03 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(b)fluoranthene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Benzo(e)pyrene -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- --
Benzo(k)fluoranthene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Beryllium 2.4E-03 (μg/m3)-1 B1 OEHHA 01/11/2011
beta-BHC 4.3E-04 (μg/m3)-1 C OEHHA 01/11/2011
Biphenyl -- -- -- -- --
bis(2-Ethylhexyl)phthalate 2.4E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
Bromoform 1.1E-06 (μg/m3)-1 B2 IRIS 01/11/2011
Bromomethane -- -- -- -- --
Butyltin -- -- -- -- --
Cadmium (diet) 4.2E-03 (μg/m3)-1 B1 OEHHA 01/11/2011
Cadmium (water) 1.8E-03 (μg/m3)-1 B1 OEHHA 01/11/2011

Carbazole h 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
Carbon disulfide -- -- -- -- --
Carbon tetrachloride 4.2E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
Chlorobenzene -- -- D IRIS 01/11/2011
Chloroform 5.3E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
Chloromethane -- -- -- -- --
Chromium -- -- D IRIS 01/11/2011
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TABLE I1-6.4:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Unit Risk

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Chrysene 1.1E-05 (μg/m3)-1 B2 OEHHA 01/11/2011
cis-1,2-Dichloroethene -- -- D IRIS 01/11/2011
Cobalt 9.0E-03 (μg/m3)-1 -- PPRTV 11/11/2010
Copper -- -- D IRIS 01/11/2011
Cyclohexane -- -- -- -- --
Dibenz(a,h)anthracene 1.2E-03 (μg/m3)-1 B2 OEHHA 01/11/2011
Dibenzofuran -- -- -- -- --
Dibenzothiophene -- -- -- -- --
Dibutyltin -- -- -- -- --
Dieldrin 4.6E-03 (μg/m3)-1 B2 OEHHA 01/11/2011

Dioxin TEQ i 3.8E+01 (μg/m3)-1 -- OEHHA 01/11/2011
Endosulfan I -- -- -- -- --
Endrin -- -- D IRIS 01/11/2011
Endrin aldehyde -- -- -- -- --
Endrin ketone -- -- -- -- --
Ethanol j -- -- -- -- --
Ethylbenzene 2.5E-06 (μg/m3)-1 -- OEHHA 01/11/2011
Fluoranthene -- -- D IRIS 01/11/2011
Fluorene -- -- D IRIS 01/11/2011
Freon 113 -- -- -- -- --
Freon 12 -- -- -- -- --
gamma-BHC (Lindane) 3.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011

gamma-Chlordane g 3.4E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Heptachlor 1.3E-03 (μg/m3)-1 B2 IRIS 01/11/2011
Heptachlor epoxide 2.6E-03 (μg/m3)-1 B2 IRIS 01/11/2011

Heptane k -- -- -- -- --
Hexachlorobenzene 5.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Hexachloroethane 1.1E-05 (μg/m3)-1 C OEHHA 01/11/2011
HMX -- -- D IRIS 01/11/2011
Indeno(1,2,3-cd)pyrene 1.1E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
Iron -- -- -- -- --
Lead -- -- B2 OEHHA 01/11/2011
M,P-Xylene -- -- -- -- --
Manganese (diet) -- -- D IRIS 01/11/2011
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TABLE I1-6.4:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Unit Risk

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Manganese (water) -- -- D IRIS 01/11/2011
Mercury -- -- D IRIS 01/11/2011
Methoxychlor -- -- D IRIS 01/11/2011
Methyl tertiary butylether 2.6E-07 (μg/m3)-1 -- OEHHA 01/11/2011
Methylene chloride 1.0E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
Molybdenum -- -- -- -- --
Monobutyltin -- -- -- -- --
Naphthalene 3.4E-05 (μg/m3)-1 A OEHHA 01/11/2011

Nickel l 2.6E-04 (μg/m3)-1 -- OEHHA 01/11/2011
Nitrobenzene 4.0E-05 (μg/m3)-1 -- IRIS 01/11/2011
Nitroglycerine -- -- -- -- --
n-Nitrosodiphenylamine 2.6E-06 (μg/m3)-1 B2 OEHHA 01/11/2011
O-Xylene -- -- -- -- --
Perchlorate -- -- -- -- --
Perylene -- -- -- -- --
Phenanthrene -- -- -- -- --
Phenol -- -- D IRIS 01/11/2011
Picric Acid -- -- -- -- --
Pyrene -- -- D IRIS 01/11/2011
RDX -- -- C IRIS 01/11/2011
Selenium -- -- D IRIS 01/11/2011
Silver -- -- D IRIS 01/11/2011
Styrene -- -- -- -- --
Tetrachloroethene 5.9E-06 (μg/m3)-1 -- OEHHA 01/11/2011

Tetrahydrofuran m -- -- -- -- --
Thallium -- -- D IRIS 01/11/2011
Tin -- -- -- -- --
Titanium -- -- -- -- --
Toluene -- -- -- -- --
Total PCBs n 5.7E-04 (μg/m3)-1 B2 OEHHA 01/11/2011
trans-1,2-Dichloroethene -- -- -- -- --
Tributyltin -- -- -- -- --
Trichloroethene 2.0E-06 (μg/m3)-1 -- OEHHA 01/11/2011
Trichlorofluoromethane -- -- -- -- --
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TABLE I1-6.4:  EPA RAGS PART D TABLE 6, STATE OF CALIFORNIA CANCER TOXICITY DATA - INHALATION
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Value Units Source(s) Date(s)

Unit Risk

Chemical of Potential Concern

Weight of Evidence/ 
Cancer Guideline 

Description

Unit Risk: Inhalation Cancer Slope Factor

Vanadium -- -- -- -- --
Vinyl Acetate -- -- -- -- --
Vinyl chloride 7.8E-05 (μg/m3)-1 A OEHHA 01/11/2011
Xylene (total) -- -- -- -- --
Zinc -- -- D IRIS 01/11/2011

Notes: Definitions:
a The toxicity value for 1,4-dichlorobenzene was used as a surrogate. -- Not available; not applicable
b The toxicity value for 4,4'-DDD was used as a surrogate. μg/m3 Micrograms per cubic meter
c The toxicity value for 4,4'-DDT was used as a surrogate. BHC Hexachlorobenzene
d The toxicity value for 2,4-dinitrotoluene was used as a surrogate. DDD Dichlorodiphenyldichloroethane
e The toxicity value for toluene was used as a surrogate. DDE Dichlorodiphenyldichloroethene
f The toxicity value for chlordane was used as a surrogate. DDT Dichlorodiphenyltrichloroethane
g The toxicity value for Aroclor-1254 was used as a surrogate. EPA U.S. Environmental Protection Agency
h The toxicity value for chrysene was used as a surrogate. IRIS EPA Integrated Risk Information System (EPA 2011)
i The toxicity value for 2,3,7,8-TCDD was used to evaluate dioxin TEQ. OEHHA California Environmental Protection Agency Office of Environmental Health
j The toxicity value for hexane was used as a surrogate.                  Hazard Assessment cancer potency values (OEHHA 2011)
k The toxicity value for nickel soluble salts was used as a surrogate. PCB Polychlorinated biphenyl
l The toxicity value for 1,2-epoxybutane was used as a surrogate. PPRTV Provisional Peer Reviewed Toxicity Value for Superfund, as cited 
m The toxicity value for Aroclor-1260 was used to evaluate Total PCBs. in EPA (2010).

RAGS Risk Assessment Guidance for Superfund
TCDD Tetrachlorodibenzo-p-dioxin 
TEQ Toxicity equivalent

References:
OEHHA.  2011.  OEHHA Toxicity Criteria Database.  Available Online at:  http://www.oehha.ca.gov/risk/chemicalDB/index.asp.  Accessed January 11.
EPA.  2010.  Regional Screening Levels for Chemical Contaminants at Superfund Sites.  November 11.  Available on-line at: http://www.epa.gov/region9/superfund/prg/index.html
EPA.  2011.  Integrated Risk Information System (IRIS).  Online Database.  Office of Research and Development, National Center for Environmental Assessment.  Available on-line at:  

http://www.epa.gov/iris.  Accessed January 11.
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TABLE I1-7.1.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 3.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.3E-07 8.8E-08 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 3.0E-05 mg/kg-day -- -- -- 8.4E-05 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 5.6E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 1.4E-01 mg/kg-day 1.1E-02
Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03

Exp. Route Total 2.3E-07 1.4E-02

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 4.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.4E-07 1.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 3.4E-07 0.0E+00
Exposure Point Total 5.7E-07 1.4E-02

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 5.9E-12 1.5E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.6E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 5.0E-05 mg/m3 5.4E-03
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --

Exp. Route Total 5.9E-12 5.4E-03
Exposure Point Total 5.9E-12 5.4E-03

Exposure Medium Total 5.7E-07 1.9E-02
Medium Total 5.7E-07 1.9E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07
Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06
cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --
Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07
trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05
Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 4.4E-06 (μg/m3)-1 1.1E-08 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Exp. Route Total 1.8E-08 1.3E-04
Exposure Point Total 1.8E-08 1.3E-04

Exposure Medium Total 1.8E-08 1.3E-04
Medium Total 1.8E-08 1.3E-04
Receptor Total Total of Receptor Risks Across All Media 5.9E-07 Total of Receptor Hazards Across All Media 1.9E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.3E-07 -- 3.4E-07 5.7E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.1E-02 -- -- 1.1E-02
Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03

Chemical Total 2.3E-07 -- 3.4E-07 5.7E-07 1.4E-02 -- 0.0E+00 1.4E-02
Exposure Point Total 5.7E-07 1.4E-02

Outdoor Air Benzo(a)pyrene -- 5.9E-12 -- 5.9E-12 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 5.4E-03 -- 5.4E-03
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 5.9E-12 -- 5.9E-12 -- 5.4E-03 -- 5.4E-03
Exposure Point Total 5.9E-12 5.4E-03

Exposure Medium Total 5.7E-07 1.9E-02
Medium Total 5.7E-07 1.9E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07
Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05
Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05
Vinyl chloride -- 1.1E-08 -- 1.1E-08 Liver -- 7.3E-05 -- 7.3E-05

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 1.3E-04 -- 1.3E-04
Exposure Point Total 1.8E-08 1.3E-04

Exposure Medium Total 1.8E-08 1.3E-04

Medium Total 1.8E-08 1.3E-04

Receptor Total Total Risk Across All Media 5.9E-07 Total Hazard Across All Media 1.9E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

1 of 



TABLE I1-8.1.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.6E-03 -- 2.6E-03
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.7E-02 1.5E-05 1.7E-02
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 2.6E-03 -- 2.6E-03
Immunological -- -- --

Kidney -- -- --
Liver -- 8.2E-05 8.2E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 3.0E-05 3.0E-05

PNS -- 5.2E-07 5.2E-07
Reproductive -- -- --

Respiratory -- 4.6E-07 4.6E-07
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 8.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.1E-08 2.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.4E-07 2.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.3E-08 2.4E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.6E-07 6.0E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03
Vanadium 1.4E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.8E-02

Exp. Route Total 9.2E-07 8.1E-02

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.1E-08 3.5E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.5E-07 3.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.4E-08 3.6E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.3E-07 8.8E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.4E-06 0.0E+00
Exposure Point Total 2.3E-06 8.1E-02

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.4E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.4E-04
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 1.0E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.4E-08 mg/m3 -- -- --

Exp. Route Total 8.4E-09 4.4E-04
Exposure Point Total 8.4E-09 4.4E-04

Exposure Medium Total 2.3E-06 8.2E-02
Medium Total 2.3E-06 8.2E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07
Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06
cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --
Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07
trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05
Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 4.4E-06 (μg/m3)-1 1.1E-08 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Exp. Route Total 1.8E-08 1.3E-04
Exposure Point Total 1.8E-08 1.3E-04

Exposure Medium Total 1.8E-08 1.3E-04
Medium Total 1.8E-08 1.3E-04
Receptor Total Total of Receptor Risks Across All Media 2.3E-06 Total of Receptor Hazards Across All Media 8.2E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 6.1E-08 -- 9.1E-08 1.5E-07 -- -- -- -- --

Benzo(a)pyrene 6.4E-07 -- 9.5E-07 1.6E-06 -- -- -- -- --
Benzo(b)fluoranthene 6.3E-08 -- 9.4E-08 1.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 1.6E-07 -- 2.3E-07 3.9E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03
Vanadium -- -- -- -- Hair 2.8E-02 -- -- 2.8E-02

Chemical Total 9.2E-07 -- 1.4E-06 2.3E-06 8.1E-02 -- 0.0E+00 8.1E-02
Exposure Point Total 2.3E-06 8.1E-02

Outdoor Air Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cobalt -- 8.4E-09 -- 8.4E-09 Respiratory -- 4.4E-04 -- 4.4E-04
Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 8.4E-09 -- 8.4E-09 -- 4.4E-04 -- 4.4E-04
Exposure Point Total 8.4E-09 4.4E-04

Exposure Medium Total 2.3E-06 8.2E-02
Medium Total 2.3E-06 8.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07
Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05
Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05
Vinyl chloride -- 1.1E-08 -- 1.1E-08 Liver -- 7.3E-05 -- 7.3E-05

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 1.3E-04 -- 1.3E-04
Exposure Point Total 1.8E-08 1.3E-04

Exposure Medium Total 1.8E-08 1.3E-04

Medium Total 1.8E-08 1.3E-04

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 8.2E-02

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.3E-02 -- 5.3E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 7.3E-05 --
NOAEL No observed adverse effects level CNS -- -- 1.5E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.1E-02 -- 3.1E-02
Immunological -- -- --

Kidney -- -- --
Liver -- -- 8.2E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.4E-05 --
Organ weight -- 1.1E-06 3.0E-05

PNS -- -- 5.2E-07
Reproductive -- 3.0E-05 --

Respiratory 4.4E-04 -- 4.4E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 6.4E-07 -- 9.5E-07 1.6E-06 -- -- -- -- --

Chemical Total 6.4E-07 -- 9.5E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00
Medium Total 1.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.1E-09 7.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.4E-08 8.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.3E-09 8.0E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 7.2E-07 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.7E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.1E-08 2.0E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 7.9E-09 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 6.5E-05 mg/kg-day 8.5E-03
Vanadium 1.4E+02 mg/kg 6.6E-06 mg/kg-day -- -- -- 4.6E-04 mg/kg-day 5.0E-03 mg/kg-day 9.2E-02

Exp. Route Total 1.2E-07 2.7E-01

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-08 1.4E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-08 1.4E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 5.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.7E-08 3.5E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.2E-07 0.0E+00
Exposure Point Total 3.4E-07 2.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 7.8E-07 ug/m3 1.1E-04 (μg/m3)-1 8.6E-11 5.5E-08 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 8.2E-07 ug/m3 1.1E-03 (μg/m3)-1 9.0E-10 5.7E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 8.1E-07 ug/m3 1.1E-04 (μg/m3)-1 8.9E-11 5.7E-08 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 5.1E-05 ug/m3 9.0E-03 (μg/m3)-1 4.6E-07 3.6E-06 mg/m3 6.0E-06 mg/m3 5.9E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.0E-07 ug/m3 1.2E-03 (μg/m3)-1 2.4E-10 1.4E-08 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 5.6E-07 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 4.7E-04 ug/m3 -- -- -- 3.3E-05 mg/m3 -- -- --

Exp. Route Total 4.6E-07 5.9E-01
Exposure Point Total 4.6E-07 5.9E-01

Exposure Medium Total 8.0E-07 8.6E-01
Medium Total 8.0E-07 8.6E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.2E-01 (a) ug/m3 1.7E-05 ug/m3 -- -- -- 1.2E-06 mg/m3 2.0E-01 mg/m3 5.9E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 9.4E-01 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 9.7E-06 mg/m3 -- -- --

Carbon disulfide 2.3E-02 (a) ug/m3 3.4E-06 ug/m3 -- -- -- 2.4E-07 mg/m3 7.0E-01 mg/m3 3.4E-07
Chloromethane 5.4E-03 (a) ug/m3 8.0E-07 ug/m3 -- -- -- 5.6E-08 mg/m3 9.0E-02 mg/m3 6.2E-07
cis-1,2-Dichloroethene 2.6E+00 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --
Nitrobenzene 1.0E-05 (a) ug/m3 1.5E-09 ug/m3 4.0E-05 (μg/m3)-1 6.1E-14 1.1E-10 mg/m3 9.0E-03 mg/m3 1.2E-08
trans-1,2-Dichloroethene 9.2E-02 (a) ug/m3 1.4E-05 ug/m3 -- -- -- 9.5E-07 mg/m3 6.0E-02 mg/m3 1.6E-05
Trichloroethene 5.2E-01 (a) ug/m3 7.6E-05 ug/m3 2.0E-06 (μg/m3)-1 1.5E-10 5.3E-06 mg/m3 6.0E-01 mg/m3 8.8E-06
Vinyl chloride 4.2E-01 (a) ug/m3 6.2E-05 ug/m3 4.4E-06 (μg/m3)-1 2.7E-10 4.3E-06 mg/m3 1.0E-01 mg/m3 4.3E-05

Exp. Route Total 4.2E-10 7.5E-05
Exposure Point Total 4.2E-10 7.5E-05

Exposure Medium Total 4.2E-10 7.5E-05
Medium Total 4.2E-10 7.5E-05
Receptor Total Total of Receptor Risks Across All Media 8.0E-07 Total of Receptor Hazards Across All Media 8.6E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 8.1E-09 -- 1.5E-08 2.3E-08 -- -- -- -- --

Benzo(a)pyrene 8.4E-08 -- 1.5E-07 2.4E-07 -- -- -- -- --
Benzo(b)fluoranthene 8.3E-09 -- 1.5E-08 2.3E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.7E-01 -- -- 1.7E-01
Dibenz(a,h)anthracene 2.1E-08 -- 3.7E-08 5.7E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 8.5E-03 -- -- 8.5E-03
Vanadium -- -- -- -- Hair 9.2E-02 -- -- 9.2E-02

Chemical Total 1.2E-07 -- 2.2E-07 3.4E-07 2.7E-01 -- 0.0E+00 2.7E-01
Exposure Point Total 3.4E-07 2.7E-01

Outdoor Air Benzo(a)anthracene -- 8.6E-11 -- 8.6E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 9.0E-10 -- 9.0E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 8.9E-11 -- 8.9E-11 -- -- -- -- --
Cobalt -- 4.6E-07 -- 4.6E-07 Respiratory -- 5.9E-01 -- 5.9E-01
Dibenz(a,h)anthracene -- 2.4E-10 -- 2.4E-10 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.6E-07 -- 4.6E-07 -- 5.9E-01 -- 5.9E-01
Exposure Point Total 4.6E-07 5.9E-01

Exposure Medium Total 8.0E-07 8.6E-01
Medium Total 8.0E-07 8.6E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 5.9E-06 -- 5.9E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 3.4E-07 -- 3.4E-07
Chloromethane -- -- -- -- CNS -- 6.2E-07 -- 6.2E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.1E-14 -- 6.1E-14 Respiratory -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.6E-05 -- 1.6E-05
Trichloroethene -- 1.5E-10 -- 1.5E-10 CNS -- 8.8E-06 -- 8.8E-06
Vinyl chloride -- 2.7E-10 -- 2.7E-10 Liver -- 4.3E-05 -- 4.3E-05

Chemical Total -- 4.2E-10 -- 4.2E-10 -- 7.5E-05 -- 7.5E-05
Exposure Point Total 4.2E-10 7.5E-05

Exposure Medium Total 4.2E-10 7.5E-05
Medium Total 4.2E-10 7.5E-05
Receptor Total Total Risk Across All Media 8.0E-07 Total Hazard Across All Media 8.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.8E-01 -- 1.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 9.5E-06 --
NOAEL No observed adverse effects level CNS -- -- 9.5E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.0E-01 -- 1.0E-01
Immunological -- -- --

Kidney -- 4.9E-05 --
Liver -- -- 4.9E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.6E-05 --
Organ weight -- 3.4E-07 1.6E-05

PNS -- -- 3.4E-07
Reproductive -- 1.2E-08 --

Respiratory 5.9E-01 -- 5.9E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 4.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.1E-07 1.2E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 7.5E-04 mg/kg-day -- -- -- 2.2E-03 mg/kg-day 1.4E-01 mg/kg-day 1.6E-02
Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03

Exp. Route Total 3.09E-07 1.9E-02

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.6E-07 6.4E-08 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 1.6E-07 0.0E+00
Exposure Point Total 4.7E-07 1.9E-02

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 ug/m3 1.1E-03 (μg/m3)-1 2.4E-11 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 2.4E-11 2.3E-02
Exposure Point Total 2.4E-11 2.3E-02

Exposure Medium Total 4.7E-07 4.2E-02
Medium Total 4.7E-07 4.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 4.4E-06 (μg/m3)-1 1.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 1.8E-07 1.3E-03
Exposure Point Total 1.8E-07 1.3E-03

Exposure Medium Total 1.8E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 6.5E-07 Total of Receptor Hazards Across All Media 4.3E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 3.1E-07 -- 1.6E-07 4.7E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.6E-02 -- -- 1.6E-02
Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03

Chemical Total 3.1E-07 -- 1.6E-07 4.7E-07 1.9E-02 -- 0.0E+00 1.9E-02
Exposure Point Total 4.7E-07 1.9E-02

Outdoor Air Benzo(a)pyrene -- 2.4E-11 -- 2.4E-11 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-11 -- 2.4E-11 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 2.4E-11 2.3E-02

Exposure Medium Total 4.7E-07 4.2E-02
Medium Total 4.7E-07 4.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 1.1E-07 -- 1.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 1.8E-07 1.3E-03

Exposure Medium Total 1.8E-07 1.3E-03
Medium Total 1.8E-07 1.3E-03
Receptor Total Total Risk Across All Media 6.5E-07 Total Hazard Across All Media 4.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-03 -- 3.6E-03
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 3.8E-02 -- 3.8E-02
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.6E-03 -- 3.6E-03
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.1.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 9.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.2E-07 1.2E-06 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 9.4E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 1.8E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01
Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 7.2E-07 1.8E-01

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 3.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.7E-07 4.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 2.7E-07 0.0E+00
Exposure Point Total 9.9E-07 1.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 6.0E-12 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.7E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 6.0E-12 2.3E-02
Exposure Point Total 6.0E-12 2.3E-02

Exposure Medium Total 9.9E-07 2.0E-01
Medium Total 9.9E-07 2.0E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 4.4E-06 (μg/m3)-1 2.9E-08 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 4.4E-08 1.3E-03
Exposure Point Total 4.4E-08 1.3E-03

Exposure Medium Total 4.4E-08 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 1.0E-06 Total of Receptor Hazards Across All Media 2.0E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 7.2E-07 -- 2.7E-07 9.9E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 7.2E-07 -- 2.7E-07 9.9E-07 1.8E-01 -- 0.0E+00 1.8E-01
Exposure Point Total 9.9E-07 1.8E-01

Outdoor Air Benzo(a)pyrene -- 6.0E-12 -- 6.0E-12 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-12 -- 6.0E-12 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 6.0E-12 2.3E-02

Exposure Medium Total 9.9E-07 2.0E-01
Medium Total 9.9E-07 2.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.9E-08 -- 2.9E-08 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 4.4E-08 -- 4.4E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 4.4E-08 1.3E-03

Exposure Medium Total 4.4E-08 1.3E-03
Medium Total 4.4E-08 1.3E-03
Receptor Total Total Risk Across All Media 1.0E-06 Total Hazard Across All Media 2.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.1.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.4E-02 -- 3.4E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 1.7E-01 -- 1.7E-01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.4E-02 -- 3.4E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.0E-06 1.2E-06 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 2.5E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01
Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 1.0E-06 1.8E-01

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 5.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.3E-07 4.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 4.3E-07 0.0E+00
Exposure Point Total 1.5E-06 1.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 2.7E-08 ug/m3 1.1E-03 (μg/m3)-1 3.0E-11 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 2.6E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 4.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 3.0E-11 2.3E-02
Exposure Point Total 3.0E-11 2.3E-02

Exposure Medium Total 1.5E-06 2.0E-01
Medium Total 1.5E-06 2.0E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 4.4E-06 (μg/m3)-1 1.4E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.2E-07 1.3E-03
Exposure Point Total 2.2E-07 1.3E-03

Exposure Medium Total 2.2E-07 1.3E-03
Medium Total 2.2E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 1.7E-06 Total of Receptor Hazards Across All Media 2.0E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS   

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

2 of 



TABLE I1-8.1.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 1.0E-06 -- 4.3E-07 1.5E-06 1.8E-01 -- 0.0E+00 1.8E-01
Exposure Point Total 1.5E-06 1.8E-01

Outdoor Air Benzo(a)pyrene -- 3.0E-11 -- 3.0E-11 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-11 -- 3.0E-11 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 3.0E-11 2.3E-02

Exposure Medium Total 1.5E-06 2.0E-01
Medium Total 1.5E-06 2.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 1.4E-07 -- 1.4E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.2E-07 -- 2.2E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.2E-07 1.3E-03

Exposure Medium Total 2.2E-07 1.3E-03
Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 2.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.4E-02 -- 3.4E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 1.7E-01 -- 1.7E-01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.4E-02 -- 3.4E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 4.3E-07 1.5E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.5E-06 0.0E+00
Medium Total 1.5E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.5E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.1.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.2E-08 3.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.6E-07 3.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.5E-08 3.4E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 7.3E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.1E-02
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.1E-07 8.4E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 9.3E-05 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03
Vanadium 1.4E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 3.9E-02

Exp. Route Total 1.23E-06 1.1E-01

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.3E-08 1.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.4E-07 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.4E-08 1.8E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-07 4.3E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 6.4E-07 0.0E+00
Exposure Point Total 1.9E-06 1.1E-01

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 ug/m3 1.1E-04 (μg/m3)-1 6.4E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-03 (μg/m3)-1 6.6E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 ug/m3 1.2E-03 (μg/m3)-1 1.8E-11 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.8E-03
Exposure Point Total 3.4E-08 1.8E-03

Exposure Medium Total 1.9E-06 1.2E-01
Medium Total 1.9E-06 1.2E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.1.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 4.4E-06 (μg/m3)-1 1.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 1.8E-07 1.3E-03
Exposure Point Total 1.8E-07 1.3E-03

Exposure Medium Total 1.8E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 2.1E-06 Total of Receptor Hazards Across All Media 1.2E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 8.2E-08 -- 4.3E-08 1.2E-07 -- -- -- -- --

Benzo(a)pyrene 8.6E-07 -- 4.4E-07 1.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 8.5E-08 -- 4.4E-08 1.3E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 7.1E-02 -- -- 7.1E-02
Dibenz(a,h)anthracene 2.1E-07 -- 1.1E-07 3.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03
Vanadium -- -- -- -- Hair 3.9E-02 -- -- 3.9E-02

Chemical Total 1.2E-06 -- 6.4E-07 1.9E-06 1.1E-01 -- 0.0E+00 1.1E-01
Exposure Point Total 1.9E-06 1.1E-01

Outdoor Air Benzo(a)anthracene -- 6.4E-12 -- 6.4E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 6.6E-11 -- 6.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.4E-08 -- 3.4E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 3.4E-08 1.8E-03

Exposure Medium Total 1.9E-06 1.2E-01
Medium Total 1.9E-06 1.2E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 1.1E-07 -- 1.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 1.8E-07 1.3E-03

Exposure Medium Total 1.8E-07 1.3E-03
Medium Total 1.8E-07 1.3E-03
Receptor Total Total Risk Across All Media 2.1E-06 Total Hazard Across All Media 1.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

 
Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.5E-02 -- 7.5E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.3E-02 -- 4.3E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 8.6E-07 -- 4.4E-07 1.3E-06 -- -- -- -- --

Chemical Total 8.6E-07 -- 4.4E-07 1.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 2.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.9E-07 3.1E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.0E-06 3.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.0E-07 3.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 6.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.9E-07 7.8E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02
Vanadium 1.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 2.9E-06 1.1E+00

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 9.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.2E-08 1.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.5E-07 1.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.5E-08 1.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.8E-07 2.9E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.1E-06 0.0E+00
Exposure Point Total 4.0E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 9.4E-07 ug/m3 9.0E-03 (μg/m3)-1 8.5E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 8.7E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 8.5E-09 1.8E-03
Exposure Point Total 8.5E-09 1.8E-03

Exposure Medium Total 4.0E-06 1.1E+00
Medium Total 4.0E-06 1.1E+00

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.1.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 4.4E-06 (μg/m3)-1 2.9E-08 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 4.4E-08 1.3E-03
Exposure Point Total 4.4E-08 1.3E-03

Exposure Medium Total 4.4E-08 1.3E-03
Medium Total 4.4E-08 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 4.0E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.9E-07 -- 7.2E-08 2.6E-07 -- -- -- -- --

Benzo(a)pyrene 2.0E-06 -- 7.5E-07 2.8E-06 -- -- -- -- --
Benzo(b)fluoranthene 2.0E-07 -- 7.5E-08 2.7E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01
Dibenz(a,h)anthracene 4.9E-07 -- 1.8E-07 6.7E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 2.9E-06 -- 1.1E-06 4.0E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 4.0E-06 1.1E+00

Outdoor Air Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cobalt -- 8.5E-09 -- 8.5E-09 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 8.5E-09 -- 8.5E-09 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 8.5E-09 1.8E-03

Exposure Medium Total 4.0E-06 1.1E+00
Medium Total 4.0E-06 1.1E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.9E-08 -- 2.9E-08 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 4.4E-08 -- 4.4E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 4.4E-08 1.3E-03

Exposure Medium Total 4.4E-08 1.3E-03
Medium Total 4.4E-08 1.3E-03
Receptor Total Total Risk Across All Media 4.0E-06 Total Hazard Across All Media 1.1E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-01 -- 7.0E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-01 -- 4.0E-01
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.0E-06 -- 7.5E-07 2.8E-06 -- -- -- -- --

Chemical Total 2.0E-06 -- 7.5E-07 2.8E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.8E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.8E-06 0.0E+00
Medium Total 2.8E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 2.8E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.1.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 3.8E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.7E-07 3.1E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.9E-06 3.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.8E-07 3.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 9.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.0E-07 7.8E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02
Vanadium 1.4E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 4.1E-06 1.1E+00

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-06 1.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 4.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.9E-07 2.9E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.7E-06 0.0E+00
Exposure Point Total 5.8E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 7.3E-08 ug/m3 1.1E-04 (μg/m3)-1 8.0E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-03 (μg/m3)-1 8.3E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 4.7E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.8E-08 ug/m3 1.2E-03 (μg/m3)-1 2.2E-11 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 4.3E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 4.2E-08 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 5.9E-06 1.1E+00
Medium Total 5.9E-06 1.1E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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TABLE I1-7.1.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 4.4E-06 (μg/m3)-1 1.4E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.2E-07 1.3E-03
Exposure Point Total 2.2E-07 1.3E-03

Exposure Medium Total 2.2E-07 1.3E-03
Medium Total 2.2E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 6.1E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.1.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 2.7E-07 -- 1.2E-07 3.9E-07 -- -- -- -- --

Benzo(a)pyrene 2.9E-06 -- 1.2E-06 4.1E-06 -- -- -- -- --
Benzo(b)fluoranthene 2.8E-07 -- 1.2E-07 4.0E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01
Dibenz(a,h)anthracene 7.0E-07 -- 2.9E-07 9.9E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 4.1E-06 -- 1.7E-06 5.8E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 5.8E-06 1.1E+00

Outdoor Air Benzo(a)anthracene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.3E-11 -- 8.3E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --
Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.2E-08 -- 4.2E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 5.9E-06 1.1E+00
Medium Total 5.9E-06 1.1E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 1.4E-07 -- 1.4E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.2E-07 -- 2.2E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.2E-07 1.3E-03

Exposure Medium Total 2.2E-07 1.3E-03
Medium Total 2.2E-07 1.3E-03
Receptor Total Total Risk Across All Media 6.1E-06 Total Hazard Across All Media 1.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.1.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-01 -- 7.0E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-01 -- 4.0E-01
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.2E-06 4.1E-06 -- -- -- -- --

Chemical Total 2.9E-06 -- 1.2E-06 4.1E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.1E-06 0.0E+00
Medium Total 4.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 4.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 
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TABLE I1-7.2.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.8E-07 8.8E-08 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 3.0E-05 mg/kg-day -- -- -- 8.4E-05 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 5.6E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 1.4E-01 mg/kg-day 1.1E-02
Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03

Exp. Route Total 3.8E-07 1.4E-02

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 4.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.6E-07 1.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 5.6E-07 0.0E+00
Exposure Point Total 9.4E-07 1.4E-02

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 5.9E-12 1.5E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.6E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 5.0E-05 mg/m3 5.4E-03
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --

Exp. Route Total 5.9E-12 5.4E-03
Exposure Point Total 5.9E-12 5.4E-03

Exposure Medium Total 9.4E-07 1.9E-02
Medium Total 9.4E-07 1.9E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07
Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06
cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --
Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07
trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05
Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Exp. Route Total 2.1E-07 1.3E-04
Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04
Medium Total 2.1E-07 1.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.1E-06 Total of Receptor Hazards Across All Media 1.9E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 3.8E-07 -- 5.6E-07 9.4E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.1E-02 -- -- 1.1E-02
Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03

Chemical Total 3.8E-07 -- 5.6E-07 9.4E-07 1.4E-02 -- 0.0E+00 1.4E-02
Exposure Point Total 9.4E-07 1.4E-02

Outdoor Air Benzo(a)pyrene -- 5.9E-12 -- 5.9E-12 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 5.4E-03 -- 5.4E-03
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 5.9E-12 -- 5.9E-12 -- 5.4E-03 -- 5.4E-03
Exposure Point Total 5.9E-12 5.4E-03

Exposure Medium Total 9.4E-07 1.9E-02
Medium Total 9.4E-07 1.9E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07
Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05
Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05
Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 7.3E-05 -- 7.3E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 1.3E-04 -- 1.3E-04
Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 1.9E-02

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.2.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.6E-03 -- 2.6E-03
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.7E-02 1.5E-05 1.7E-02
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 2.6E-03 -- 2.6E-03
Immunological -- -- --

Kidney -- -- --
Liver -- 8.2E-05 8.2E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 3.0E-05 3.0E-05

PNS -- 5.2E-07 5.2E-07
Reproductive -- -- --

Respiratory -- 4.6E-07 4.6E-07
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.2.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 8.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 2.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.4E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.7E-08 6.0E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03
Vanadium 1.4E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.8E-02

Exp. Route Total 1.3E-06 8.1E-02

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 3.5E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 3.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 3.6E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-07 8.8E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.0E-06 0.0E+00
Exposure Point Total 3.3E-06 8.1E-02

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.4E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.4E-04
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 1.0E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.4E-08 mg/m3 -- -- --

Exp. Route Total 8.4E-09 4.4E-04
Exposure Point Total 8.4E-09 4.4E-04

Exposure Medium Total 3.3E-06 8.2E-02
Medium Total 3.3E-06 8.2E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07
Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06
cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --
Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07
trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05
Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Exp. Route Total 2.1E-07 1.3E-04
Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04
Medium Total 2.1E-07 1.3E-04
Receptor Total Total of Receptor Risks Across All Media 3.5E-06 Total of Receptor Hazards Across All Media 8.2E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.0E-07 -- 1.5E-07 2.5E-07 -- -- -- -- --

Benzo(a)pyrene 1.0E-06 -- 1.6E-06 2.6E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.0E-07 -- 1.5E-07 2.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 8.7E-08 -- 1.3E-07 2.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03
Vanadium -- -- -- -- Hair 2.8E-02 -- -- 2.8E-02

Chemical Total 1.3E-06 -- 2.0E-06 3.3E-06 8.1E-02 -- 0.0E+00 8.1E-02
Exposure Point Total 3.3E-06 8.1E-02

Outdoor Air Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cobalt -- 8.4E-09 -- 8.4E-09 Respiratory -- 4.4E-04 -- 4.4E-04
Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 8.4E-09 -- 8.4E-09 -- 4.4E-04 -- 4.4E-04
Exposure Point Total 8.4E-09 4.4E-04

Exposure Medium Total 3.3E-06 8.2E-02
Medium Total 3.3E-06 8.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07
Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05
Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05
Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 7.3E-05 -- 7.3E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 1.3E-04 -- 1.3E-04
Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total Risk Across All Media 3.5E-06 Total Hazard Across All Media 8.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.2.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.3E-02 -- 5.3E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 7.3E-05 --
NOAEL No observed adverse effects level CNS -- -- 1.5E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.1E-02 -- 3.1E-02
Immunological -- -- --

Kidney -- -- --
Liver -- -- 8.2E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.4E-05 --
Organ weight -- 1.1E-06 3.0E-05

PNS -- -- 5.2E-07
Reproductive -- 3.0E-05 --

Respiratory 4.4E-04 -- 4.4E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.0E-06 -- 1.6E-06 2.6E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 1.6E-06 2.6E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.6E-06 0.0E+00
Medium Total 2.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable RAGS Risk Assessment Guidance for Superfund
bgs Below ground surface RME Reasonable maximum exposure
EPA U.S. Environmental Protection Agency VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-7.2.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-08 7.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-07 8.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 8.0E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 7.2E-07 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.7E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-08 2.0E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 7.9E-09 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 6.5E-05 mg/kg-day 8.5E-03
Vanadium 1.4E+02 mg/kg 6.6E-06 mg/kg-day -- -- -- 4.6E-04 mg/kg-day 5.0E-03 mg/kg-day 9.2E-02

Exp. Route Total 1.8E-07 2.7E-01

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-08 1.4E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 1.4E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 5.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-08 3.5E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.2E-07 0.0E+00
Exposure Point Total 4.9E-07 2.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 7.8E-07 ug/m3 1.1E-04 (μg/m3)-1 8.6E-11 5.5E-08 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 8.2E-07 ug/m3 1.1E-03 (μg/m3)-1 9.0E-10 5.7E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 8.1E-07 ug/m3 1.1E-04 (μg/m3)-1 8.9E-11 5.7E-08 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 5.1E-05 ug/m3 9.0E-03 (μg/m3)-1 4.6E-07 3.6E-06 mg/m3 6.0E-06 mg/m3 5.9E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.0E-07 ug/m3 1.2E-03 (μg/m3)-1 2.4E-10 1.4E-08 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 5.6E-07 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 4.7E-04 ug/m3 -- -- -- 3.3E-05 mg/m3 -- -- --

Exp. Route Total 4.6E-07 5.9E-01
Exposure Point Total 4.6E-07 5.9E-01

Exposure Medium Total 9.5E-07 8.6E-01
Medium Total 9.5E-07 8.6E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.2E-01 (a) ug/m3 1.7E-05 ug/m3 -- -- -- 1.2E-06 mg/m3 2.0E-01 mg/m3 5.9E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 9.4E-01 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 9.7E-06 mg/m3 -- -- --

Carbon disulfide 2.3E-02 (a) ug/m3 3.4E-06 ug/m3 -- -- -- 2.4E-07 mg/m3 7.0E-01 mg/m3 3.4E-07
Chloromethane 5.4E-03 (a) ug/m3 8.0E-07 ug/m3 -- -- -- 5.6E-08 mg/m3 9.0E-02 mg/m3 6.2E-07
cis-1,2-Dichloroethene 2.6E+00 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --
Nitrobenzene 1.0E-05 (a) ug/m3 1.5E-09 ug/m3 4.0E-05 (μg/m3)-1 6.1E-14 1.1E-10 mg/m3 9.0E-03 mg/m3 1.2E-08
trans-1,2-Dichloroethene 9.2E-02 (a) ug/m3 1.4E-05 ug/m3 -- -- -- 9.5E-07 mg/m3 6.0E-02 mg/m3 1.6E-05
Trichloroethene 5.2E-01 (a) ug/m3 7.6E-05 ug/m3 2.0E-06 (μg/m3)-1 1.5E-10 5.3E-06 mg/m3 6.0E-01 mg/m3 8.8E-06
Vinyl chloride 4.2E-01 (a) ug/m3 6.2E-05 ug/m3 7.8E-05 (μg/m3)-1 4.8E-09 4.3E-06 mg/m3 1.0E-01 mg/m3 4.3E-05

Exp. Route Total 5.0E-09 7.5E-05
Exposure Point Total 5.0E-09 7.5E-05

Exposure Medium Total 5.0E-09 7.5E-05
Medium Total 5.0E-09 7.5E-05
Receptor Total Total of Receptor Risks Across All Media 9.6E-07 Total of Receptor Hazards Across All Media 8.6E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable mg/L Milligram per liter
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfD Reference dose
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I1-8.2.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.3E-08 -- 2.4E-08 3.7E-08 -- -- -- -- --

Benzo(a)pyrene 1.4E-07 -- 2.5E-07 3.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-08 -- 2.5E-08 3.8E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.7E-01 -- -- 1.7E-01
Dibenz(a,h)anthracene 1.2E-08 -- 2.1E-08 3.2E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 8.5E-03 -- -- 8.5E-03
Vanadium -- -- -- -- Hair 9.2E-02 -- -- 9.2E-02

Chemical Total 1.8E-07 -- 3.2E-07 4.9E-07 2.7E-01 -- 0.0E+00 2.7E-01
Exposure Point Total 4.9E-07 2.7E-01

Outdoor Air Benzo(a)anthracene -- 8.6E-11 -- 8.6E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 9.0E-10 -- 9.0E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 8.9E-11 -- 8.9E-11 -- -- -- -- --
Cobalt -- 4.6E-07 -- 4.6E-07 Respiratory -- 5.9E-01 -- 5.9E-01
Dibenz(a,h)anthracene -- 2.4E-10 -- 2.4E-10 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.6E-07 -- 4.6E-07 -- 5.9E-01 -- 5.9E-01
Exposure Point Total 4.6E-07 5.9E-01

Exposure Medium Total 9.5E-07 8.6E-01
Medium Total 9.5E-07 8.6E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 5.9E-06 -- 5.9E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 3.4E-07 -- 3.4E-07
Chloromethane -- -- -- -- CNS -- 6.2E-07 -- 6.2E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.1E-14 -- 6.1E-14 Respiratory -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.6E-05 -- 1.6E-05
Trichloroethene -- 1.5E-10 -- 1.5E-10 CNS -- 8.8E-06 -- 8.8E-06
Vinyl chloride -- 4.8E-09 -- 4.8E-09 Liver -- 4.3E-05 -- 4.3E-05

Chemical Total -- 5.0E-09 -- 5.0E-09 -- 7.5E-05 -- 7.5E-05
Exposure Point Total 5.0E-09 7.5E-05

Exposure Medium Total 5.0E-09 7.5E-05
Medium Total 5.0E-09 7.5E-05
Receptor Total Total Risk Across All Media 9.6E-07 Total Hazard Across All Media 8.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.2.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.8E-01 -- 1.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 9.5E-06 --
NOAEL No observed adverse effects level CNS -- -- 9.5E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.0E-01 -- 1.0E-01
Immunological -- -- --

Kidney -- 4.9E-05 --
Liver -- -- 4.9E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.6E-05 --
Organ weight -- 3.4E-07 1.6E-05

PNS -- -- 3.4E-07
Reproductive -- 1.2E-08 --

Respiratory 5.9E-01 -- 5.9E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Soil (0-10) GW Combined
(Soil and GW)

Target Organ Hazard Indices
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TABLE I1-9.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.2.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 4.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.1E-07 1.2E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 7.5E-04 mg/kg-day -- -- -- 2.2E-03 mg/kg-day 1.4E-01 mg/kg-day 1.6E-02
Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03

Exp. Route Total 5.07E-07 1.9E-02

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.6E-07 6.4E-08 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 2.6E-07 0.0E+00
Exposure Point Total 7.7E-07 1.9E-02

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 ug/m3 1.1E-03 (μg/m3)-1 2.4E-11 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 2.4E-11 2.3E-02
Exposure Point Total 2.4E-11 2.3E-02

Exposure Medium Total 7.7E-07 4.2E-02
Medium Total 7.7E-07 4.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 7.8E-05 (μg/m3)-1 2.0E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.1E-06 1.3E-03
Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03
Medium Total 2.1E-06 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 2.9E-06 Total of Receptor Hazards Across All Media 4.3E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.1E-07 -- 2.6E-07 7.7E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.6E-02 -- -- 1.6E-02
Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03

Chemical Total 5.1E-07 -- 2.6E-07 7.7E-07 1.9E-02 -- 0.0E+00 1.9E-02
Exposure Point Total 7.7E-07 1.9E-02

Outdoor Air Benzo(a)pyrene -- 2.4E-11 -- 2.4E-11 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-11 -- 2.4E-11 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 2.4E-11 2.3E-02

Exposure Medium Total 7.7E-07 4.2E-02
Medium Total 7.7E-07 4.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.0E-06 -- 2.0E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.1E-06 -- 2.1E-06 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03
Medium Total 2.1E-06 1.3E-03
Receptor Total Total Risk Across All Media 2.9E-06 Total Hazard Across All Media 4.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 
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TABLE I1-8.2.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-03 -- 3.6E-03
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 3.8E-02 -- 3.8E-02
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.6E-03 -- 3.6E-03
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.0E-06 -- 2.0E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 2.0E-06 -- 2.0E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.0E-06 0.0E+00

Exposure Medium Total 2.0E-06 0.0E+00
Medium Total 2.0E-06 0.0E+00
Receptor Total Total Risk Across All Media 2.0E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.2.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 9.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 1.2E-06 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 9.4E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 1.8E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01
Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 1.2E-06 1.8E-01

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.5E-07 4.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 4.5E-07 0.0E+00
Exposure Point Total 1.6E-06 1.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 6.0E-12 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.7E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 6.0E-12 2.3E-02
Exposure Point Total 6.0E-12 2.3E-02

Exposure Medium Total 1.6E-06 2.0E-01
Medium Total 1.6E-06 2.0E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 7.8E-05 (μg/m3)-1 5.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 5.3E-07 1.3E-03
Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03
Medium Total 5.3E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 2.2E-06 Total of Receptor Hazards Across All Media 2.0E-01

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 4.5E-07 1.6E-06 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 1.2E-06 -- 4.5E-07 1.6E-06 1.8E-01 -- 0.0E+00 1.8E-01
Exposure Point Total 1.6E-06 1.8E-01

Outdoor Air Benzo(a)pyrene -- 6.0E-12 -- 6.0E-12 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-12 -- 6.0E-12 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 6.0E-12 2.3E-02

Exposure Medium Total 1.6E-06 2.0E-01
Medium Total 1.6E-06 2.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 5.1E-07 -- 5.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 5.3E-07 -- 5.3E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03
Medium Total 5.3E-07 1.3E-03
Receptor Total Total Risk Across All Media 2.2E-06 Total Hazard Across All Media 2.0E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

1 of 2



TABLE I1-8.2.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.4E-02 -- 3.4E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 1.7E-01 -- 1.7E-01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.4E-02 -- 3.4E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 4.5E-07 1.6E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 4.5E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00
Medium Total 1.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

1 of 1



TABLE I1-7.2.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 9.0E-02 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.2E-06 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Manganese 1.6E+03 mg/kg 2.5E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01
Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 1.7E-06 1.8E-01

Dermal Benzo(a)pyrene 9.0E-02 mg/kg 5.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.1E-07 4.3E-07 mg/kg-day -- -- --
Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 7.1E-07 0.0E+00
Exposure Point Total 2.4E-06 1.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 9.0E-02 mg/kg 2.7E-08 ug/m3 1.1E-03 (μg/m3)-1 3.0E-11 6.3E-11 mg/m3 -- -- --
(Particulates) Lead 8.6E+01 mg/kg 2.6E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 4.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02
Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Exp. Route Total 3.0E-11 2.3E-02
Exposure Point Total 3.0E-11 2.3E-02

Exposure Medium Total 2.4E-06 2.0E-01
Medium Total 2.4E-06 2.0E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 7.8E-05 (μg/m3)-1 2.5E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.6E-06 1.3E-03
Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03
Medium Total 2.6E-06 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 5.0E-06 Total of Receptor Hazards Across All Media 2.0E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.7E-06 -- 7.1E-07 2.4E-06 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 1.7E-06 -- 7.1E-07 2.4E-06 1.8E-01 -- 0.0E+00 1.8E-01
Exposure Point Total 2.4E-06 1.8E-01

Outdoor Air Benzo(a)pyrene -- 3.0E-11 -- 3.0E-11 -- -- -- -- --
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02
Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-11 -- 3.0E-11 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 3.0E-11 2.3E-02

Exposure Medium Total 2.4E-06 2.0E-01
Medium Total 2.4E-06 2.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.5E-06 -- 2.5E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.6E-06 -- 2.6E-06 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03
Medium Total 2.6E-06 1.3E-03
Receptor Total Total Risk Across All Media 5.0E-06 Total Hazard Across All Media 2.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

1 of 2



TABLE I1-8.2.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.4E-02 -- 3.4E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS 1.7E-01 -- 1.7E-01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.4E-02 -- 3.4E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory -- -- 4.8E-06
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.7E-06 -- 7.1E-07 2.4E-06 -- -- -- -- --

Chemical Total 1.7E-06 -- 7.1E-07 2.4E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-06 0.0E+00
Medium Total 2.4E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.5E-06 -- 2.5E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.5E-06 0.0E+00

Exposure Medium Total 2.5E-06 0.0E+00
Medium Total 2.5E-06 0.0E+00
Receptor Total Total Risk Across All Media 4.9E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.2.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.4E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 7.3E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.1E-02
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-07 8.4E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 9.3E-05 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03
Vanadium 1.4E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 3.9E-02

Exp. Route Total 1.80E-06 1.1E-01

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.0E-08 1.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.3E-07 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.2E-08 1.8E-07 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.1E-08 4.3E-08 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 9.3E-07 0.0E+00
Exposure Point Total 2.7E-06 1.1E-01

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 ug/m3 1.1E-04 (μg/m3)-1 6.4E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-03 (μg/m3)-1 6.6E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 ug/m3 1.2E-03 (μg/m3)-1 1.8E-11 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.8E-03
Exposure Point Total 3.4E-08 1.8E-03

Exposure Medium Total 2.8E-06 1.2E-01
Medium Total 2.8E-06 1.2E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.2.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 7.8E-05 (μg/m3)-1 2.0E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.1E-06 1.3E-03
Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03
Medium Total 2.1E-06 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 4.9E-06 Total of Receptor Hazards Across All Media 1.2E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.4E-07 -- 7.0E-08 2.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.4E-06 -- 7.3E-07 2.1E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-07 -- 7.2E-08 2.1E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 7.1E-02 -- -- 7.1E-02
Dibenz(a,h)anthracene 1.2E-07 -- 6.1E-08 1.8E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03
Vanadium -- -- -- -- Hair 3.9E-02 -- -- 3.9E-02

Chemical Total 1.8E-06 -- 9.3E-07 2.7E-06 1.1E-01 -- 0.0E+00 1.1E-01
Exposure Point Total 2.7E-06 1.1E-01

Outdoor Air Benzo(a)anthracene -- 6.4E-12 -- 6.4E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 6.6E-11 -- 6.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.4E-08 -- 3.4E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 3.4E-08 1.8E-03

Exposure Medium Total 2.8E-06 1.2E-01
Medium Total 2.8E-06 1.2E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.0E-06 -- 2.0E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.1E-06 -- 2.1E-06 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03
Medium Total 2.1E-06 1.3E-03
Receptor Total Total Risk Across All Media 4.9E-06 Total Hazard Across All Media 1.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.2.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.5E-02 -- 7.5E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.3E-02 -- 4.3E-02
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.4E-06 -- 7.3E-07 2.1E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 7.3E-07 2.1E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.1E-06 0.0E+00
Medium Total 2.1E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.0E-06 -- 2.0E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 2.0E-06 -- 2.0E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.0E-06 0.0E+00

Exposure Medium Total 2.0E-06 0.0E+00
Medium Total 2.0E-06 0.0E+00
Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.2.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 2.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.2E-07 3.1E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-06 3.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-07 3.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 6.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.7E-07 7.8E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02
Vanadium 1.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 4.2E-06 1.1E+00

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 9.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 1.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.0E-07 2.9E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.6E-06 0.0E+00
Exposure Point Total 5.8E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 9.4E-07 ug/m3 9.0E-03 (μg/m3)-1 8.5E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 8.7E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 8.5E-09 1.8E-03
Exposure Point Total 8.5E-09 1.8E-03

Exposure Medium Total 5.8E-06 1.1E+00
Medium Total 5.8E-06 1.1E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.2.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 7.8E-05 (μg/m3)-1 5.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 5.3E-07 1.3E-03
Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03
Medium Total 5.3E-07 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 6.3E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 3.2E-07 -- 1.2E-07 4.3E-07 -- -- -- -- --

Benzo(a)pyrene 3.3E-06 -- 1.2E-06 4.5E-06 -- -- -- -- --
Benzo(b)fluoranthene 3.3E-07 -- 1.2E-07 4.5E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01
Dibenz(a,h)anthracene 2.7E-07 -- 1.0E-07 3.8E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 4.2E-06 -- 1.6E-06 5.8E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 5.8E-06 1.1E+00

Outdoor Air Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cobalt -- 8.5E-09 -- 8.5E-09 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 8.5E-09 -- 8.5E-09 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 8.5E-09 1.8E-03

Exposure Medium Total 5.8E-06 1.1E+00
Medium Total 5.8E-06 1.1E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 5.1E-07 -- 5.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 5.3E-07 -- 5.3E-07 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03
Medium Total 5.3E-07 1.3E-03
Receptor Total Total Risk Across All Media 6.3E-06 Total Hazard Across All Media 1.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-8.2.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-01 -- 7.0E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-01 -- 4.0E-01
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 3.3E-06 -- 1.2E-06 4.5E-06 -- -- -- -- --

Chemical Total 3.3E-06 -- 1.2E-06 4.5E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.5E-06 0.0E+00
Medium Total 4.5E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 4.5E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California 

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-7.2.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 2.4E-01 mg/kg 3.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-07 3.1E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.7E-06 3.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-07 3.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01
Dibenz(a,h)anthracene 6.1E-02 mg/kg 9.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.9E-07 7.8E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --
Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02
Vanadium 1.4E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 6.0E-06 1.1E+00

Dermal Benzo(a)anthracene 2.4E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.0E-06 1.2E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.2E-06 mg/kg-day -- -- --
Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 6.1E-02 mg/kg 4.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-07 2.9E-07 mg/kg-day -- -- --
Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.5E-06 0.0E+00
Exposure Point Total 8.5E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)anthracene 2.4E-01 mg/kg 7.3E-08 ug/m3 1.1E-04 (μg/m3)-1 8.0E-12 1.7E-10 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-03 (μg/m3)-1 8.3E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 1.7E-10 mg/m3 -- -- --
Cobalt 1.6E+01 mg/kg 4.7E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.8E-08 ug/m3 1.2E-03 (μg/m3)-1 2.2E-11 4.3E-11 mg/m3 -- -- --
Lead 6.8E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --
Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.4E+02 mg/kg 4.3E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 4.2E-08 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 8.6E-06 1.1E+00
Medium Total 8.6E-06 1.1E+00

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.2.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06
Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05
cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --
Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06
trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04
Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04
Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 7.8E-05 (μg/m3)-1 2.5E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.6E-06 1.3E-03
Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03
Medium Total 2.6E-06 1.3E-03
Receptor Total Total of Receptor Risks Across All Media 1.1E-05 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.2.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 4.5E-07 -- 1.9E-07 6.4E-07 -- -- -- -- --

Benzo(a)pyrene 4.7E-06 -- 2.0E-06 6.7E-06 -- -- -- -- --
Benzo(b)fluoranthene 4.7E-07 -- 2.0E-07 6.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01
Dibenz(a,h)anthracene 3.9E-07 -- 1.6E-07 5.6E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 6.0E-06 -- 2.5E-06 8.5E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 8.5E-06 1.1E+00

Outdoor Air Benzo(a)anthracene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.3E-11 -- 8.3E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --
Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03
Dibenz(a,h)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.2E-08 -- 4.2E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 8.6E-06 1.1E+00
Medium Total 8.6E-06 1.1E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06
Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04
Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04
Vinyl chloride -- 2.5E-06 -- 2.5E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.6E-06 -- 2.6E-06 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03
Medium Total 2.6E-06 1.3E-03
Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 1.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 2



TABLE I1-8.2.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-01 -- 7.0E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.6E-04 --
NOAEL No observed adverse effects level CNS -- -- 1.6E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-01 -- 4.0E-01
Immunological -- -- --

Kidney -- 8.6E-04 --
Liver -- -- 8.6E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 3.1E-04 --
Organ weight -- 5.4E-06 3.1E-04

PNS -- -- 5.4E-06
Reproductive -- 4.8E-06 --

Respiratory 1.8E-03 -- 1.8E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 4.7E-06 -- 2.0E-06 6.7E-06 -- -- -- -- --

Chemical Total 4.7E-06 -- 2.0E-06 6.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 6.7E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.7E-06 0.0E+00
Medium Total 6.7E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.5E-06 -- 2.5E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.5E-06 0.0E+00

Exposure Medium Total 2.5E-06 0.0E+00
Medium Total 2.5E-06 0.0E+00
Receptor Total Total Risk Across All Media 9.2E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.3.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-08 4.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.6E-07 6.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.7E-08 6.5E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.1E-08 2.3E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 2.7E-05 mg/kg-day -- -- -- 7.6E-05 mg/kg-day -- -- --

Exp. Route Total 2.5E-07 3.6E-02

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.7E-08 6.5E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 3.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.4E-07 9.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 3.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-08 9.6E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.1E-08 3.5E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 3.7E-07 0.0E+00
Exposure Point Total 6.2E-07 3.6E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 7.6E-12 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.1E-12 1.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 1.1E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --

Exp. Route Total 6.0E-09 3.1E-04
Exposure Point Total 6.0E-09 3.1E-04

Exposure Medium Total 6.2E-07 3.6E-02
Medium Total 6.2E-07 3.6E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07
cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --
Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05
trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05
Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06
Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 4.4E-06 (μg/m3)-1 4.5E-09 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05
Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 8.6E-09 7.0E-05
Exposure Point Total 8.6E-09 7.0E-05

Exposure Medium Total 8.6E-09 7.0E-05
Medium Total 8.6E-09 7.0E-05
Receptor Total Total of Receptor Risks Across All Media 6.3E-07 Total of Receptor Hazards Across All Media 3.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.1E-08 -- 1.7E-08 2.8E-08 -- -- -- -- --

Benzo(a)pyrene 1.6E-07 -- 2.4E-07 4.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 1.7E-08 -- 2.5E-08 4.2E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02
Dibenz(a,h)anthracene 6.1E-08 -- 9.1E-08 1.5E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 2.5E-07 -- 3.7E-07 6.2E-07 3.6E-02 -- 0.0E+00 3.6E-02
Exposure Point Total 6.2E-07 3.6E-02

Outdoor Air Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.1E-12 -- 4.1E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-09 -- 6.0E-09 -- 3.1E-04 -- 3.1E-04
Exposure Point Total 6.0E-09 3.1E-04

Exposure Medium Total 6.2E-07 3.6E-02
Medium Total 6.2E-07 3.6E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05
Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06
Vinyl chloride -- 4.5E-09 -- 4.5E-09 Liver -- 2.9E-05 -- 2.9E-05
Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.6E-09 -- 8.6E-09 -- 7.0E-05 -- 7.0E-05
Exposure Point Total 8.6E-09 7.0E-05

Exposure Medium Total 8.6E-09 7.0E-05

Medium Total 8.6E-09 7.0E-05

Receptor Total Total Risk Across All Media 6.3E-07 Total Hazard Across All Media 3.6E-02

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.3.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-02 -- 3.6E-02
EPA U.S. Environmental Protection Agency Body Weight -- 1.1E-05 1.1E-05
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- 9.4E-06 9.4E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- -- --
Liver -- 4.1E-05 4.1E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 1.8E-05 1.8E-05

PNS -- 5.7E-07 5.7E-07
Reproductive -- -- --

Respiratory 3.1E-04 -- 3.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.3.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.0E-08 3.9E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.4E-07 5.4E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-08 5.9E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 6.7E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 1.0E-03 mg/kg-day 1.9E-03
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.1E-08 2.3E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 3.7E-05 mg/kg-day -- -- --

Exp. Route Total 2.3E-07 3.8E-02

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-08 5.7E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.1E-07 7.9E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.3E-08 8.7E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 7.6E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.1E-08 3.5E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 3.4E-07 2.1E-05
Exposure Point Total 5.6E-07 3.8E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 6.6E-12 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 9.2E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 1.0E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 1.1E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Exp. Route Total 6.5E-09 3.3E-04
Exposure Point Total 6.5E-09 3.3E-04

Exposure Medium Total 5.7E-07 3.9E-02
Medium Total 5.7E-07 3.9E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07
cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --
Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05
trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05
Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06
Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 4.4E-06 (μg/m3)-1 4.5E-09 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05
Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 8.6E-09 7.0E-05
Exposure Point Total 8.6E-09 7.0E-05

Exposure Medium Total 8.6E-09 7.0E-05
Medium Total 8.6E-09 7.0E-05
Receptor Total Total of Receptor Risks Across All Media 5.8E-07 Total of Receptor Hazards Across All Media 3.9E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

2 of 2



TABLE I1-8.3.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.0E-08 -- 1.5E-08 2.5E-08 -- -- -- -- --

Benzo(a)pyrene 1.4E-07 -- 2.1E-07 3.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 1.5E-08 -- 2.3E-08 3.8E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 1.9E-03 -- 2.1E-05 1.9E-03
Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02
Dibenz(a,h)anthracene 6.1E-08 -- 9.1E-08 1.5E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 2.3E-07 -- 3.4E-07 5.6E-07 3.8E-02 -- 2.1E-05 3.8E-02
Exposure Point Total 5.6E-07 3.8E-02

Outdoor Air Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --
Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 1.6E-05 -- 1.6E-05
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.5E-09 -- 6.5E-09 -- 3.3E-04 -- 3.3E-04
Exposure Point Total 6.5E-09 3.3E-04

Exposure Medium Total 5.7E-07 3.9E-02
Medium Total 5.7E-07 3.9E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05
Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06
Vinyl chloride -- 4.5E-09 -- 4.5E-09 Liver -- 2.9E-05 -- 2.9E-05
Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.6E-09 -- 8.6E-09 -- 7.0E-05 -- 7.0E-05
Exposure Point Total 8.6E-09 7.0E-05

Exposure Medium Total 8.6E-09 7.0E-05

Medium Total 8.6E-09 7.0E-05

Receptor Total Total Risk Across All Media 5.8E-07 Total Hazard Across All Media 3.9E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.3.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-02 1.8E-05 3.6E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-05
GI Gastrointestinal Cardiovascular -- 2.9E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.4E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 1.9E-03 2.0E-05 1.9E-03
Liver -- -- 4.1E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 7.7E-06 --
Organ weight -- -- 1.8E-05

PNS -- -- 5.7E-07
Reproductive -- -- --

Respiratory 3.3E-04 -- 3.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.3.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.3E-09 1.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.5E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.8E-08 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.0E-09 1.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 8.8E-08 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 1.0E-03 mg/kg-day 6.2E-03
Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.1E-09 7.7E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.7E-06 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --

Exp. Route Total 3.0E-08 1.3E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.4E-09 2.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 4.5E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.3E-08 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 5.0E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.6E-09 3.5E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 1.2E-09 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 1.0E-03 mg/kg-day 8.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-08 1.4E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 5.4E-08 8.5E-05
Exposure Point Total 8.4E-08 1.3E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.1E-04 (μg/m3)-1 1.4E-11 9.0E-09 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.8E-07 ug/m3 1.1E-03 (μg/m3)-1 2.0E-10 1.3E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 6.2E-06 ug/m3 4.2E-03 (μg/m3)-1 2.6E-08 4.4E-07 mg/m3 2.0E-05 mg/m3 2.2E-02
Cobalt 1.1E+01 mg/kg 3.6E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.8E-08 ug/m3 1.2E-03 (μg/m3)-1 9.4E-11 5.5E-09 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 1.2E-04 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Exp. Route Total 3.5E-07 4.5E-01
Exposure Point Total 3.5E-07 4.5E-01

Exposure Medium Total 4.4E-07 5.7E-01
Medium Total 4.4E-07 5.7E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.1E-02 (a) ug/m3 3.1E-06 ug/m3 -- -- -- 2.2E-07 mg/m3 2.0E-01 mg/m3 1.1E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 5.8E-02 (a) ug/m3 8.5E-06 ug/m3 -- -- -- 5.9E-07 mg/m3 -- -- --

Carbon disulfide 2.6E-02 (a) ug/m3 3.8E-06 ug/m3 -- -- -- 2.6E-07 mg/m3 7.0E-01 mg/m3 3.8E-07
cis-1,2-Dichloroethene 8.7E-01 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 8.9E-06 mg/m3 -- -- --
Tetrachloroethene 2.6E-02 (a) ug/m3 3.8E-06 ug/m3 5.9E-06 (μg/m3)-1 2.3E-11 2.7E-07 mg/m3 3.5E-02 mg/m3 7.6E-06
trans-1,2-Dichloroethene 5.7E-02 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 5.8E-07 mg/m3 6.0E-02 mg/m3 9.7E-06
Trichloroethene 2.8E-01 (a) ug/m3 4.1E-05 ug/m3 2.0E-06 (μg/m3)-1 8.2E-11 2.9E-06 mg/m3 6.0E-01 mg/m3 4.8E-06
Vinyl chloride 1.7E-01 (a) ug/m3 2.5E-05 ug/m3 4.4E-06 (μg/m3)-1 1.1E-10 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05
Xylene (Total) 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06

Exp. Route Total 2.1E-10 4.2E-05
Exposure Point Total 2.1E-10 4.2E-05

Exposure Medium Total 2.1E-10 4.2E-05
Medium Total 2.1E-10 4.2E-05
Receptor Total Total of Receptor Risks Across All Media 4.4E-07 Total of Receptor Hazards Across All Media 5.7E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.3E-09 -- 2.4E-09 3.7E-09 -- -- -- -- --

Benzo(a)pyrene 1.8E-08 -- 3.3E-08 5.2E-08 -- -- -- -- --
Benzo(b)fluoranthene 2.0E-09 -- 3.6E-09 5.7E-09 -- -- -- -- --
Cadmium -- -- -- -- Kidney 6.2E-03 -- 8.5E-05 6.2E-03
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Dibenz(a,h)anthracene 8.1E-09 -- 1.5E-08 2.3E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Chemical Total 3.0E-08 -- 5.4E-08 8.4E-08 1.3E-01 -- 8.5E-05 1.3E-01

Exposure Point Total 8.4E-08 1.3E-01
Outdoor Air Benzo(a)anthracene -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

(Particulates and VOCs) Benzo(a)pyrene -- 2.0E-10 -- 2.0E-10 -- -- -- -- --
Benzo(b)fluoranthene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Cadmium -- 2.6E-08 -- 2.6E-08 Kidney, Respiratory -- 2.2E-02 -- 2.2E-02
Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01
Dibenz(a,h)anthracene -- 9.4E-11 -- 9.4E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.5E-07 -- 3.5E-07 -- 4.5E-01 -- 4.5E-01
Exposure Point Total 3.5E-07 4.5E-01

Exposure Medium Total 4.4E-07 5.7E-01
Medium Total 4.4E-07 5.7E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.1E-06 -- 1.1E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 3.8E-07 -- 3.8E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.3E-11 -- 2.3E-11 Liver, Body Weight -- 7.6E-06 -- 7.6E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 9.7E-06 -- 9.7E-06
Trichloroethene -- 8.2E-11 -- 8.2E-11 CNS -- 4.8E-06 -- 4.8E-06
Vinyl chloride -- 1.1E-10 -- 1.1E-10 Liver -- 1.7E-05 -- 1.7E-05
Xylene (Total) -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Chemical Total -- 2.1E-10 -- 2.1E-10 -- 4.2E-05 -- 4.2E-05
Exposure Point Total 2.1E-10 4.2E-05

Exposure Medium Total 2.1E-10 4.2E-05
Medium Total 2.1E-10 4.2E-05
Receptor Total Total Risk Across All Media 4.4E-07 Total Hazard Across All Media 5.7E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.3.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.2E-01 7.6E-06 1.2E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 7.6E-06
GI Gastrointestinal Cardiovascular -- 5.8E-06 --
NOAEL No observed adverse effects level CNS -- -- 5.8E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.8E-02 2.6E-05 2.8E-02
Liver -- -- 2.6E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 9.7E-06 --
Organ weight -- 3.8E-07 9.7E-06

PNS -- -- 3.8E-07
Reproductive -- -- --

Respiratory 4.5E-01 -- 4.5E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Soil (0-10) GW Combined
(Soil and GW)

Target Organ Hazard Indices
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TABLE I1-9.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.3.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 2.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-08 6.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.1E-07 8.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 3.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.3E-08 9.1E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 5.2E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.2E-08 3.3E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day -- -- --

Exp. Route Total 3.35E-07 5.1E-02

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.0E-09 3.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-07 4.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-08 4.7E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.3E-08 1.7E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.7E-07 0.0E+00
Exposure Point Total 5.1E-07 5.1E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 ug/m3 1.1E-04 (μg/m3)-1 1.2E-12 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 2.4E-08 1.3E-03
Exposure Point Total 2.4E-08 1.3E-03

Exposure Medium Total 5.3E-07 5.2E-02
Medium Total 5.3E-07 5.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 4.4E-06 (μg/m3)-1 4.6E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.7E-08 7.3E-04
Exposure Point Total 8.7E-08 7.3E-04

Exposure Medium Total 8.7E-08 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 6.2E-07 Total of Receptor Hazards Across All Media 5.3E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.3.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.5E-08 -- 8.0E-09 2.3E-08 -- -- -- -- --

Benzo(a)pyrene 2.1E-07 -- 1.1E-07 3.3E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.3E-08 -- 1.2E-08 3.4E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 8.2E-08 -- 4.3E-08 1.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 3.4E-07 -- 1.7E-07 5.1E-07 5.1E-02 -- 0.0E+00 5.1E-02
Exposure Point Total 5.1E-07 5.1E-02

Outdoor Air Benzo(a)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-08 -- 2.4E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.4E-08 1.3E-03

Exposure Medium Total 5.3E-07 5.2E-02
Medium Total 5.3E-07 5.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 4.6E-08 -- 4.6E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.7E-08 -- 8.7E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 8.7E-08 7.3E-04

Exposure Medium Total 8.7E-08 7.3E-04
Medium Total 8.7E-08 7.3E-04
Receptor Total Total Risk Across All Media 6.2E-07 Total Hazard Across All Media 5.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.3.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.1E-04 5.1E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.3.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 4.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.6E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 6.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.0E-07 8.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 7.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.3E-08 8.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 3.1E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 8.6E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Exp. Route Total 7.8E-07 4.7E-01

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 1.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.4E-08 2.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 2.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.0E-08 3.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.2E-08 1.2E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.9E-07 0.0E+00
Exposure Point Total 1.1E-06 4.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.2E-12 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 6.0E-09 1.3E-03
Exposure Point Total 6.0E-09 1.3E-03

Exposure Medium Total 1.1E-06 4.7E-01
Medium Total 1.1E-06 4.7E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 4.4E-06 (μg/m3)-1 1.1E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.2E-08 7.3E-04
Exposure Point Total 2.2E-08 7.3E-04

Exposure Medium Total 2.2E-08 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.1E-06 Total of Receptor Hazards Across All Media 4.7E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 3.6E-08 -- 1.4E-08 5.0E-08 -- -- -- -- --

Benzo(a)pyrene 5.0E-07 -- 1.9E-07 6.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 5.3E-08 -- 2.0E-08 7.3E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01
Dibenz(a,h)anthracene 1.9E-07 -- 7.2E-08 2.6E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 7.8E-07 -- 2.9E-07 1.1E-06 4.7E-01 -- 0.0E+00 4.7E-01
Exposure Point Total 1.1E-06 4.7E-01

Outdoor Air Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-09 -- 6.0E-09 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 6.0E-09 1.3E-03

Exposure Medium Total 1.1E-06 4.7E-01
Medium Total 1.1E-06 4.7E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 1.1E-08 -- 1.1E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.2E-08 -- 2.2E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 2.2E-08 7.3E-04

Exposure Medium Total 2.2E-08 7.3E-04
Medium Total 2.2E-08 7.3E-04
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 4.7E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

1 of 2



TABLE I1-8.3.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.7E-01 1.1E-04 4.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.3.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 7.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.1E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 9.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.2E-07 8.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.6E-08 8.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.7E-07 3.1E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 4.7E-01

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 3.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.2E-08 2.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 4.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.0E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 4.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.2E-08 3.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 1.2E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 4.7E-07 0.0E+00
Exposure Point Total 1.6E-06 4.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.5E-12 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 3.3E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 2.4E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 3.0E-08 1.3E-03
Exposure Point Total 3.0E-08 1.3E-03

Exposure Medium Total 1.6E-06 4.7E-01
Medium Total 1.6E-06 4.7E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 4.4E-06 (μg/m3)-1 5.7E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 1.1E-07 7.3E-04
Exposure Point Total 1.1E-07 7.3E-04

Exposure Medium Total 1.1E-07 7.3E-04
Medium Total 1.1E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.7E-06 Total of Receptor Hazards Across All Media 4.7E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 5.1E-08 -- 2.2E-08 7.3E-08 -- -- -- -- --

Benzo(a)pyrene 7.2E-07 -- 3.0E-07 1.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 7.6E-08 -- 3.2E-08 1.1E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01
Dibenz(a,h)anthracene 2.7E-07 -- 1.2E-07 3.9E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.1E-06 -- 4.7E-07 1.6E-06 4.7E-01 -- 0.0E+00 4.7E-01
Exposure Point Total 1.6E-06 4.7E-01

Outdoor Air Benzo(a)anthracene -- 1.5E-12 -- 1.5E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --
Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-08 -- 3.0E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 3.0E-08 1.3E-03

Exposure Medium Total 1.6E-06 4.7E-01
Medium Total 1.6E-06 4.7E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 5.7E-08 -- 5.7E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-07 -- 1.1E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.1E-07 7.3E-04

Exposure Medium Total 1.1E-07 7.3E-04
Medium Total 1.1E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 4.7E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.3.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.7E-01 1.1E-04 4.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.3.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.4E-08 5.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 7.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.1E-08 8.3E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 9.0E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03
Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.2E-08 3.3E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.2E-05 mg/kg-day -- -- --

Exp. Route Total 3.04E-07 5.4E-02

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.0E-09 2.8E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.7E-08 3.9E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-08 4.3E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 1.0E-03 mg/kg-day 1.0E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.3E-08 1.7E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.6E-07 1.0E-05
Exposure Point Total 4.6E-07 5.4E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 ug/m3 1.1E-04 (μg/m3)-1 1.1E-12 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 4.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.9E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 9.1E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 2.6E-08 1.4E-03
Exposure Point Total 2.6E-08 1.4E-03

Exposure Medium Total 4.9E-07 5.5E-02
Medium Total 4.9E-07 5.5E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.3.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 4.4E-06 (μg/m3)-1 4.6E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.7E-08 7.3E-04
Exposure Point Total 8.7E-08 7.3E-04

Exposure Medium Total 8.7E-08 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 5.8E-07 Total of Receptor Hazards Across All Media 5.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.4E-08 -- 7.0E-09 2.1E-08 -- -- -- -- --

Benzo(a)pyrene 1.9E-07 -- 9.7E-08 2.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.1E-08 -- 1.1E-08 3.1E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.6E-03 -- 1.0E-05 2.6E-03
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 8.2E-08 -- 4.3E-08 1.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 3.0E-07 -- 1.6E-07 4.6E-07 5.4E-02 -- 1.0E-05 5.4E-02
Exposure Point Total 4.6E-07 5.4E-02

Outdoor Air Benzo(a)anthracene -- 1.1E-12 -- 1.1E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cadmium -- 1.9E-09 -- 1.9E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 2.6E-08 1.4E-03

Exposure Medium Total 4.9E-07 5.5E-02
Medium Total 4.9E-07 5.5E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 4.6E-08 -- 4.6E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.7E-08 -- 8.7E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 8.7E-08 7.3E-04

Exposure Medium Total 8.7E-08 7.3E-04
Medium Total 8.7E-08 7.3E-04
Receptor Total Total Risk Across All Media 5.8E-07 Total Hazard Across All Media 5.6E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.3.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.1E-04 5.1E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.7E-03 4.4E-04 2.7E-03
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.3.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 4.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.2E-08 5.1E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 6.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.4E-07 7.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 6.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.8E-08 7.7E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 3.1E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Exp. Route Total 7.1E-07 5.0E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 1.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.7E-07 2.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.8E-08 2.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 6.1E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.2E-08 1.2E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.7E-07 7.1E-05
Exposure Point Total 9.8E-07 5.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 1.2E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 6.6E-09 1.4E-03
Exposure Point Total 6.6E-09 1.4E-03

Exposure Medium Total 9.8E-07 5.0E-01
Medium Total 9.8E-07 5.0E-01

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.3.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 4.4E-06 (μg/m3)-1 1.1E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.2E-08 7.3E-04
Exposure Point Total 2.2E-08 7.3E-04

Exposure Medium Total 2.2E-08 7.3E-04
Medium Total 2.2E-08 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.0E-06 Total of Receptor Hazards Across All Media 5.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 3.2E-08 -- 1.2E-08 4.4E-08 -- -- -- -- --

Benzo(a)pyrene 4.4E-07 -- 1.7E-07 6.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 4.8E-08 -- 1.8E-08 6.6E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Dibenz(a,h)anthracene 1.9E-07 -- 7.2E-08 2.6E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 7.1E-07 -- 2.7E-07 9.8E-07 5.0E-01 -- 7.1E-05 5.0E-01
Exposure Point Total 9.8E-07 5.0E-01

Outdoor Air Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --
Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.6E-09 -- 6.6E-09 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 6.6E-09 1.4E-03

Exposure Medium Total 9.8E-07 5.0E-01
Medium Total 9.8E-07 5.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 1.1E-08 -- 1.1E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.2E-08 -- 2.2E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 2.2E-08 7.3E-04

Exposure Medium Total 2.2E-08 7.3E-04
Medium Total 2.2E-08 7.3E-04
Receptor Total Total Risk Across All Media 1.0E-06 Total Hazard Across All Media 5.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.3.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.1E-04 4.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.5E-02 4.4E-04 2.5E-02
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.3.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 6.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.5E-08 5.1E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 8.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.3E-07 7.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 9.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.9E-08 7.7E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02
Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.7E-07 3.1E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 5.9E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Exp. Route Total 1.0E-06 5.0E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.9E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 3.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.6E-07 2.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 4.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.9E-08 2.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 9.6E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 1.2E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 4.3E-07 7.1E-05
Exposure Point Total 1.4E-06 5.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.7E-08 ug/m3 1.1E-03 (μg/m3)-1 1.8E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 5.8E-07 ug/m3 4.2E-03 (μg/m3)-1 2.4E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 1.1E-05 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 3.3E-08 1.4E-03
Exposure Point Total 3.3E-08 1.4E-03

Exposure Medium Total 1.5E-06 5.0E-01
Medium Total 1.5E-06 5.0E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.3.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 4.4E-06 (μg/m3)-1 5.7E-08 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 1.1E-07 7.3E-04
Exposure Point Total 1.1E-07 7.3E-04

Exposure Medium Total 1.1E-07 7.3E-04
Medium Total 1.1E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.6E-06 Total of Receptor Hazards Across All Media 5.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.3.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 4.5E-08 -- 1.9E-08 6.4E-08 -- -- -- -- --

Benzo(a)pyrene 6.3E-07 -- 2.6E-07 8.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 6.9E-08 -- 2.9E-08 9.8E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Dibenz(a,h)anthracene 2.7E-07 -- 1.2E-07 3.9E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.0E-06 -- 4.3E-07 1.4E-06 5.0E-01 -- 7.1E-05 5.0E-01
Exposure Point Total 1.4E-06 5.0E-01

Outdoor Air Benzo(a)anthracene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --
Cadmium -- 2.4E-09 -- 2.4E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 3.3E-08 1.4E-03

Exposure Medium Total 1.5E-06 5.0E-01
Medium Total 1.5E-06 5.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 5.7E-08 -- 5.7E-08 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-07 -- 1.1E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.1E-07 7.3E-04

Exposure Medium Total 1.1E-07 7.3E-04
Medium Total 1.1E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 5.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.3.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.1E-04 4.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.5E-02 4.4E-04 2.5E-02
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.4.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.6E-07 6.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.4E-08 2.3E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 2.7E-05 mg/kg-day -- -- -- 7.6E-05 mg/kg-day -- -- --

Exp. Route Total 3.4E-07 3.6E-02

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 9.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.1E-08 3.5E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 5.1E-07 0.0E+00
Exposure Point Total 8.5E-07 3.6E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 7.6E-12 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.1E-12 1.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 1.1E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --

Exp. Route Total 6.0E-09 3.1E-04
Exposure Point Total 6.0E-09 3.1E-04

Exposure Medium Total 8.6E-07 3.6E-02
Medium Total 8.6E-07 3.6E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07
cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --
Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05
trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05
Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06
Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 7.8E-05 (μg/m3)-1 8.1E-08 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05
Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 8.5E-08 7.0E-05
Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05
Medium Total 8.5E-08 7.0E-05
Receptor Total Total of Receptor Risks Across All Media 9.4E-07 Total of Receptor Hazards Across All Media 3.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.9E-08 -- 2.8E-08 4.7E-08 -- -- -- -- --

Benzo(a)pyrene 2.6E-07 -- 3.9E-07 6.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.8E-08 -- 4.1E-08 6.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02
Dibenz(a,h)anthracene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 3.4E-07 -- 5.1E-07 8.5E-07 3.6E-02 -- 0.0E+00 3.6E-02
Exposure Point Total 8.5E-07 3.6E-02

Outdoor Air Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.1E-12 -- 4.1E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-09 -- 6.0E-09 -- 3.1E-04 -- 3.1E-04
Exposure Point Total 6.0E-09 3.1E-04

Exposure Medium Total 8.6E-07 3.6E-02
Medium Total 8.6E-07 3.6E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05
Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06
Vinyl chloride -- 8.1E-08 -- 8.1E-08 Liver -- 2.9E-05 -- 2.9E-05
Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.5E-08 -- 8.5E-08 -- 7.0E-05 -- 7.0E-05
Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total Risk Across All Media 9.4E-07 Total Hazard Across All Media 3.6E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.4.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-02 -- 3.6E-02
EPA U.S. Environmental Protection Agency Body Weight -- 1.1E-05 1.1E-05
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- 9.4E-06 9.4E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- -- --
Liver -- 4.1E-05 4.1E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 1.8E-05 1.8E-05

PNS -- 5.7E-07 5.7E-07
Reproductive -- -- --

Respiratory 3.1E-04 -- 3.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.4.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 3.9E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-07 5.4E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.9E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 6.7E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 1.0E-03 mg/kg-day 1.9E-03
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.4E-08 2.3E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 3.7E-05 mg/kg-day -- -- --

Exp. Route Total 3.1E-07 3.8E-02

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.7E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.4E-07 7.9E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 8.7E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 7.6E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.1E-08 3.5E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 4.5E-07 2.1E-05
Exposure Point Total 7.6E-07 3.8E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 6.6E-12 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 9.2E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 1.0E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 1.1E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Exp. Route Total 6.5E-09 3.3E-04
Exposure Point Total 6.5E-09 3.3E-04

Exposure Medium Total 7.7E-07 3.9E-02
Medium Total 7.7E-07 3.9E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07
cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --
Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05
trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05
Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06
Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 7.8E-05 (μg/m3)-1 8.1E-08 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05
Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 8.5E-08 7.0E-05
Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05
Medium Total 8.5E-08 7.0E-05
Receptor Total Total of Receptor Risks Across All Media 8.5E-07 Total of Receptor Hazards Across All Media 3.9E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.7E-08 -- 2.5E-08 4.1E-08 -- -- -- -- --

Benzo(a)pyrene 2.3E-07 -- 3.4E-07 5.7E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.5E-08 -- 3.7E-08 6.3E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 1.9E-03 -- 2.1E-05 1.9E-03
Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02
Dibenz(a,h)anthracene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 3.1E-07 -- 4.5E-07 7.6E-07 3.8E-02 -- 2.1E-05 3.8E-02
Exposure Point Total 7.6E-07 3.8E-02

Outdoor Air Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --
Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 1.6E-05 -- 1.6E-05
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.5E-09 -- 6.5E-09 -- 3.3E-04 -- 3.3E-04
Exposure Point Total 6.5E-09 3.3E-04

Exposure Medium Total 7.7E-07 3.9E-02
Medium Total 7.7E-07 3.9E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05
Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06
Vinyl chloride -- 8.1E-08 -- 8.1E-08 Liver -- 2.9E-05 -- 2.9E-05
Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.5E-08 -- 8.5E-08 -- 7.0E-05 -- 7.0E-05
Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total Risk Across All Media 8.5E-07 Total Hazard Across All Media 3.9E-02

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.4.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.6E-02 1.8E-05 3.6E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-05
GI Gastrointestinal Cardiovascular -- 2.9E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.4E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 1.9E-03 2.0E-05 1.9E-03
Liver -- -- 4.1E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 7.7E-06 --
Organ weight -- -- 1.8E-05

PNS -- -- 5.7E-07
Reproductive -- -- --

Respiratory 3.3E-04 -- 3.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.4.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-09 1.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.5E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.0E-08 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-09 1.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 8.8E-08 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 1.0E-03 mg/kg-day 6.2E-03
Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.5E-09 7.7E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.7E-06 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --

Exp. Route Total 4.0E-08 1.3E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-09 2.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 4.5E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.4E-08 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 5.0E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.0E-09 3.5E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 1.2E-09 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 1.0E-03 mg/kg-day 8.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.0E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.2E-09 1.4E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 7.3E-08 8.5E-05
Exposure Point Total 1.1E-07 1.3E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.1E-04 (μg/m3)-1 1.4E-11 9.0E-09 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.8E-07 ug/m3 1.1E-03 (μg/m3)-1 2.0E-10 1.3E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 6.2E-06 ug/m3 4.2E-03 (μg/m3)-1 2.6E-08 4.4E-07 mg/m3 2.0E-05 mg/m3 2.2E-02
Cobalt 1.1E+01 mg/kg 3.6E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.8E-08 ug/m3 1.2E-03 (μg/m3)-1 9.4E-11 5.5E-09 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 1.2E-04 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Exp. Route Total 3.5E-07 4.5E-01
Exposure Point Total 3.5E-07 4.5E-01

Exposure Medium Total 4.7E-07 5.7E-01
Medium Total 4.7E-07 5.7E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.1E-02 (a) ug/m3 3.1E-06 ug/m3 -- -- -- 2.2E-07 mg/m3 2.0E-01 mg/m3 1.1E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 5.8E-02 (a) ug/m3 8.5E-06 ug/m3 -- -- -- 5.9E-07 mg/m3 -- -- --

Carbon disulfide 2.6E-02 (a) ug/m3 3.8E-06 ug/m3 -- -- -- 2.6E-07 mg/m3 7.0E-01 mg/m3 3.8E-07
cis-1,2-Dichloroethene 8.7E-01 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 8.9E-06 mg/m3 -- -- --
Tetrachloroethene 2.6E-02 (a) ug/m3 3.8E-06 ug/m3 5.9E-06 (μg/m3)-1 2.3E-11 2.7E-07 mg/m3 3.5E-02 mg/m3 7.6E-06
trans-1,2-Dichloroethene 5.7E-02 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 5.8E-07 mg/m3 6.0E-02 mg/m3 9.7E-06
Trichloroethene 2.8E-01 (a) ug/m3 4.1E-05 ug/m3 2.0E-06 (μg/m3)-1 8.2E-11 2.9E-06 mg/m3 6.0E-01 mg/m3 4.8E-06
Vinyl chloride 1.7E-01 (a) ug/m3 2.5E-05 ug/m3 7.8E-05 (μg/m3)-1 1.9E-09 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05
Xylene (Total) 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06

Exp. Route Total 2.0E-09 4.2E-05
Exposure Point Total 2.0E-09 4.2E-05

Exposure Medium Total 2.0E-09 4.2E-05
Medium Total 2.0E-09 4.2E-05
Receptor Total Total of Receptor Risks Across All Media 4.7E-07 Total of Receptor Hazards Across All Media 5.7E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 2.2E-09 -- 3.9E-09 6.1E-09 -- -- -- -- --

Benzo(a)pyrene 3.0E-08 -- 5.4E-08 8.5E-08 -- -- -- -- --
Benzo(b)fluoranthene 3.3E-09 -- 6.0E-09 9.3E-09 -- -- -- -- --
Cadmium -- -- -- -- Kidney 6.2E-03 -- 8.5E-05 6.2E-03
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Dibenz(a,h)anthracene 4.5E-09 -- 8.2E-09 1.3E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 4.0E-08 -- 7.3E-08 1.1E-07 1.3E-01 -- 8.5E-05 1.3E-01
Exposure Point Total 1.1E-07 1.3E-01

Outdoor Air Benzo(a)anthracene -- 1.4E-11 -- 1.4E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.0E-10 -- 2.0E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Cadmium -- 2.6E-08 -- 2.6E-08 Kidney, Respiratory -- 2.2E-02 -- 2.2E-02
Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01
Dibenz(a,h)anthracene -- 9.4E-11 -- 9.4E-11 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.5E-07 -- 3.5E-07 -- 4.5E-01 -- 4.5E-01
Exposure Point Total 3.5E-07 4.5E-01

Exposure Medium Total 4.7E-07 5.7E-01
Medium Total 4.7E-07 5.7E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.1E-06 -- 1.1E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 3.8E-07 -- 3.8E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.3E-11 -- 2.3E-11 Liver, Body Weight -- 7.6E-06 -- 7.6E-06
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 9.7E-06 -- 9.7E-06
Trichloroethene -- 8.2E-11 -- 8.2E-11 CNS -- 4.8E-06 -- 4.8E-06
Vinyl chloride -- 1.9E-09 -- 1.9E-09 Liver -- 1.7E-05 -- 1.7E-05
Xylene (Total) -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Chemical Total -- 2.0E-09 -- 2.0E-09 -- 4.2E-05 -- 4.2E-05
Exposure Point Total 2.0E-09 4.2E-05

Exposure Medium Total 2.0E-09 4.2E-05
Medium Total 2.0E-09 4.2E-05
Receptor Total Total Risk Across All Media 4.7E-07 Total Hazard Across All Media 5.7E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.4.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.2E-01 7.6E-06 1.2E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 7.6E-06
GI Gastrointestinal Cardiovascular -- 5.8E-06 --
NOAEL No observed adverse effects level CNS -- -- 5.8E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.8E-02 2.6E-05 2.8E-02
Liver -- -- 2.6E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 9.7E-06 --
Organ weight -- 3.8E-07 9.7E-06

PNS -- -- 3.8E-07
Reproductive -- -- --

Respiratory 4.5E-01 -- 4.5E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.4.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 6.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.5E-07 8.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 9.1E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 5.2E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.3E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day -- -- --

Exp. Route Total 4.62E-07 5.1E-02

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-08 3.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.8E-07 4.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.7E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.4E-08 1.7E-08 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.4E-07 0.0E+00
Exposure Point Total 7.0E-07 5.1E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 ug/m3 1.1E-04 (μg/m3)-1 1.2E-12 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 2.4E-08 1.3E-03
Exposure Point Total 2.4E-08 1.3E-03

Exposure Medium Total 7.3E-07 5.2E-02
Medium Total 7.3E-07 5.2E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 7.8E-05 (μg/m3)-1 8.1E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.5E-07 7.3E-04
Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04
Medium Total 8.5E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.6E-06 Total of Receptor Hazards Across All Media 5.3E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 2.5E-08 -- 1.3E-08 3.9E-08 -- -- -- -- --

Benzo(a)pyrene 3.5E-07 -- 1.8E-07 5.4E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.7E-08 -- 1.9E-08 5.7E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 4.6E-07 -- 2.4E-07 7.0E-07 5.1E-02 -- 0.0E+00 5.1E-02
Exposure Point Total 7.0E-07 5.1E-02

Outdoor Air Benzo(a)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-08 -- 2.4E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 2.4E-08 1.3E-03

Exposure Medium Total 7.3E-07 5.2E-02
Medium Total 7.3E-07 5.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 8.1E-07 -- 8.1E-07 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.5E-07 -- 8.5E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04
Medium Total 8.5E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 5.3E-02

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.4.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.1E-04 5.1E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.4.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 6.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 8.2E-07 8.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 7.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 8.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 3.1E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 8.6E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 4.7E-01

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 2.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.1E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 3.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.1E-08 1.2E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 4.1E-07 0.0E+00
Exposure Point Total 1.5E-06 4.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.2E-12 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 6.0E-09 1.3E-03
Exposure Point Total 6.0E-09 1.3E-03

Exposure Medium Total 1.5E-06 4.7E-01
Medium Total 1.5E-06 4.7E-01

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.1E-07 7.3E-04
Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04
Medium Total 2.1E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.7E-06 Total of Receptor Hazards Across All Media 4.7E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 5.9E-08 -- 2.2E-08 8.2E-08 -- -- -- -- --

Benzo(a)pyrene 8.2E-07 -- 3.1E-07 1.1E-06 -- -- -- -- --
Benzo(b)fluoranthene 8.7E-08 -- 3.3E-08 1.2E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01
Dibenz(a,h)anthracene 1.1E-07 -- 4.1E-08 1.5E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.1E-06 -- 4.1E-07 1.5E-06 4.7E-01 -- 0.0E+00 4.7E-01
Exposure Point Total 1.5E-06 4.7E-01

Outdoor Air Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --
Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.0E-09 -- 6.0E-09 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 6.0E-09 1.3E-03

Exposure Medium Total 1.5E-06 4.7E-01
Medium Total 1.5E-06 4.7E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04
Medium Total 2.1E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 4.7E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.4.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.7E-01 1.1E-04 4.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 8.2E-07 -- 3.1E-07 1.1E-06 -- -- -- -- --

Chemical Total 8.2E-07 -- 3.1E-07 1.1E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-06 0.0E+00
Medium Total 1.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

1 of 1



TABLE I1-7.4.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 4.5E-02 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.5E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 9.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 8.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 8.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.5E-07 3.1E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.5E-06 4.7E-01

Dermal Benzo(a)anthracene 4.5E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.5E-08 2.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 6.3E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.9E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.6E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 3.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.5E-08 1.2E-07 mg/kg-day -- -- --
Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 6.5E-07 0.0E+00
Exposure Point Total 2.2E-06 4.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.5E-02 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.5E-12 3.2E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 6.3E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 4.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 3.3E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --
Lead 7.8E+01 mg/kg 2.4E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Exp. Route Total 3.0E-08 1.3E-03
Exposure Point Total 3.0E-08 1.3E-03

Exposure Medium Total 2.2E-06 4.7E-01
Medium Total 2.2E-06 4.7E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 1.1E-06 7.3E-04
Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04
Medium Total 1.1E-06 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 3.3E-06 Total of Receptor Hazards Across All Media 4.7E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 8.5E-08 -- 3.5E-08 1.2E-07 -- -- -- -- --

Benzo(a)pyrene 1.2E-06 -- 4.9E-07 1.7E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.2E-07 -- 5.2E-08 1.8E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01
Dibenz(a,h)anthracene 1.5E-07 -- 6.5E-08 2.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.5E-06 -- 6.5E-07 2.2E-06 4.7E-01 -- 0.0E+00 4.7E-01
Exposure Point Total 2.2E-06 4.7E-01

Outdoor Air Benzo(a)anthracene -- 1.5E-12 -- 1.5E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --
Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-08 -- 3.0E-08 -- 1.3E-03 -- 1.3E-03
Exposure Point Total 3.0E-08 1.3E-03

Exposure Medium Total 2.2E-06 4.7E-01
Medium Total 2.2E-06 4.7E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-06 -- 1.1E-06 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04
Medium Total 1.1E-06 7.3E-04
Receptor Total Total Risk Across All Media 3.3E-06 Total Hazard Across All Media 4.7E-01

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.4.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.7E-01 1.1E-04 4.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- 4.4E-04 --
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.3E-03 -- 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 4.9E-07 1.7E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 4.9E-07 1.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.7E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.7E-06 0.0E+00
Medium Total 1.7E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.4.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 5.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.1E-07 7.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.3E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 9.0E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03
Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.3E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.2E-05 mg/kg-day -- -- --

Exp. Route Total 4.11E-07 5.4E-02

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 2.8E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-07 3.9E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.3E-08 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 1.0E-03 mg/kg-day 1.0E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.4E-08 1.7E-08 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.1E-07 1.0E-05
Exposure Point Total 6.2E-07 5.4E-02

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 ug/m3 1.1E-04 (μg/m3)-1 1.1E-12 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 4.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.9E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 9.1E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 2.6E-08 1.4E-03
Exposure Point Total 2.6E-08 1.4E-03

Exposure Medium Total 6.5E-07 5.5E-02
Medium Total 6.5E-07 5.5E-02

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.4.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 7.8E-05 (μg/m3)-1 8.1E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.5E-07 7.3E-04
Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04
Medium Total 8.5E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.5E-06 Total of Receptor Hazards Across All Media 5.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 2.2E-08 -- 1.2E-08 3.4E-08 -- -- -- -- --

Benzo(a)pyrene 3.1E-07 -- 1.6E-07 4.7E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.4E-08 -- 1.8E-08 5.2E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.6E-03 -- 1.0E-05 2.6E-03
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Dibenz(a,h)anthracene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 4.1E-07 -- 2.1E-07 6.2E-07 5.4E-02 -- 1.0E-05 5.4E-02
Exposure Point Total 6.2E-07 5.4E-02

Outdoor Air Benzo(a)anthracene -- 1.1E-12 -- 1.1E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cadmium -- 1.9E-09 -- 1.9E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 2.6E-08 1.4E-03

Exposure Medium Total 6.5E-07 5.5E-02
Medium Total 6.5E-07 5.5E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 8.1E-07 -- 8.1E-07 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.5E-07 -- 8.5E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04
Medium Total 8.5E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.5E-06 Total Hazard Across All Media 5.6E-02

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.4.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.1E-04 5.1E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.7E-03 4.4E-04 2.7E-03
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.4.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 5.1E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 6.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.2E-07 7.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 7.7E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 3.1E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Exp. Route Total 9.6E-07 5.0E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.7E-07 2.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 2.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 6.1E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.1E-08 1.2E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 3.6E-07 7.1E-05
Exposure Point Total 1.3E-06 5.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 1.2E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 6.6E-09 1.4E-03
Exposure Point Total 6.6E-09 1.4E-03

Exposure Medium Total 1.3E-06 5.0E-01
Medium Total 1.3E-06 5.0E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.4.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.1E-07 7.3E-04
Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04
Medium Total 2.1E-07 7.3E-04
Receptor Total Total of Receptor Risks Across All Media 1.5E-06 Total of Receptor Hazards Across All Media 5.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 5.2E-08 -- 2.0E-08 7.2E-08 -- -- -- -- --

Benzo(a)pyrene 7.2E-07 -- 2.7E-07 9.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 7.9E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Dibenz(a,h)anthracene 1.1E-07 -- 4.1E-08 1.5E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 9.6E-07 -- 3.6E-07 1.3E-06 5.0E-01 -- 7.1E-05 5.0E-01
Exposure Point Total 1.3E-06 5.0E-01

Outdoor Air Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --
Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.6E-09 -- 6.6E-09 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 6.6E-09 1.4E-03

Exposure Medium Total 1.3E-06 5.0E-01
Medium Total 1.3E-06 5.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04
Medium Total 2.1E-07 7.3E-04
Receptor Total Total Risk Across All Media 1.5E-06 Total Hazard Across All Media 5.0E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.4.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.1E-04 4.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.5E-02 4.4E-04 2.5E-02
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.4.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 4.0E-02 mg/kg 6.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.4E-08 5.1E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 8.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 7.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 9.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 7.7E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02
Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.5E-07 3.1E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg 5.9E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Exp. Route Total 1.4E-06 5.0E-01

Dermal Benzo(a)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.5E-02 mg/kg 3.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.3E-07 2.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 6.0E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.8E-08 2.9E-07 mg/kg-day -- -- --
Cadmium 1.9E+00 mg/kg 9.6E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.5E-08 1.2E-07 mg/kg-day -- -- --
Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 5.7E-07 7.1E-05

Exposure Point Total 1.9E-06 5.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 2.8E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 5.5E-02 mg/kg 1.7E-08 ug/m3 1.1E-03 (μg/m3)-1 1.8E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 4.3E-11 mg/m3 -- -- --
Cadmium 1.9E+00 mg/kg 5.8E-07 ug/m3 4.2E-03 (μg/m3)-1 2.4E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05
Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --
Lead 3.8E+01 mg/kg 1.1E-05 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 3.3E-08 1.4E-03

Exposure Point Total 3.3E-08 1.4E-03

Exposure Medium Total 2.0E-06 5.0E-01

Medium Total 2.0E-06 5.0E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.4.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06
cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --
Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04
trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04
Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05
Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04
Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 1.1E-06 7.3E-04

Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04

Medium Total 1.1E-06 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 3.0E-06 Total of Receptor Hazards Across All Media 5.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.4.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 7.4E-08 -- 3.1E-08 1.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.1E-07 -- 4.8E-08 1.6E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Dibenz(a,h)anthracene 1.5E-07 -- 6.5E-08 2.2E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.4E-06 -- 5.7E-07 1.9E-06 5.0E-01 -- 7.1E-05 5.0E-01
Exposure Point Total 1.9E-06 5.0E-01

Outdoor Air Benzo(a)anthracene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --
Cadmium -- 2.4E-09 -- 2.4E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05
Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 1.4E-03 -- 1.4E-03
Exposure Point Total 3.3E-08 1.4E-03

Exposure Medium Total 2.0E-06 5.0E-01
Medium Total 2.0E-06 5.0E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04
Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05
Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 3.0E-04 -- 3.0E-04
Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-06 -- 1.1E-06 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04
Medium Total 1.1E-06 7.3E-04
Receptor Total Total Risk Across All Media 3.0E-06 Total Hazard Across All Media 5.0E-01

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.4.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.1E-04 4.8E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- 1.1E-04
GI Gastrointestinal Cardiovascular -- 9.8E-05 --
NOAEL No observed adverse effects level CNS -- -- 9.8E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- -- --
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.5E-02 4.4E-04 2.5E-02
Liver -- -- 4.4E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 1.9E-04 --
Organ weight -- 6.0E-06 1.9E-04

PNS -- -- 6.0E-06
Reproductive -- -- --

Respiratory 1.4E-03 -- 1.4E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 4.3E-07 1.5E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.5E-06 0.0E+00
Medium Total 1.5E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.5E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.5.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.0E-02
Lead 1.3E+02 mg/kg 4.7E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 5.0E-02

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 5.0E-02

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 9.2E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.3E-04
(Particulates) Lead 1.3E+02 mg/kg 8.0E-06 ug/m3 -- -- -- 2.2E-08 mg/m3 -- -- --

Exp. Route Total 8.3E-09 4.3E-04
Exposure Point Total 8.3E-09 4.3E-04

Exposure Medium Total 8.3E-09 5.0E-02
Medium Total 8.3E-09 5.0E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 3.0E-05 (μg/m3)-1 1.0E-08 9.7E-07 mg/m3 2.0E-03 mg/m3 4.8E-04
1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08
1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07
2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07
2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05
4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07
4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08
Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07
Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 7.8E-06 (μg/m3)-1 1.6E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05
Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06
Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 2.3E-05 (μg/m3)-1 2.1E-09 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07
Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08
Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06
Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06
Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09
Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07
Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E-01 mg/m3 9.1E-07
M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 1.0E-01 mg/m3 8.5E-05
Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 4.7E-07 (μg/m3)-1 2.8E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07
O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 1.0E-01 mg/m3 3.3E-05
Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.5.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06
Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06
Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06
Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07
Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07
Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 4.4E-06 (μg/m3)-1 1.0E-10 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 1.9E-08 9.3E-04
Exposure Point Total 1.9E-08 9.3E-04

Exposure Medium Total 1.9E-08 9.3E-04
Medium Total 1.9E-08 9.3E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05
(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08
Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 7.8E-06 (μg/m3)-1 2.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06
Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06
Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06
cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --
Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08
Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06
Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08
trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04
Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06
Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 4.4E-06 (μg/m3)-1 7.2E-06 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02
Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 7.2E-06 4.7E-02
Exposure Point Total 7.2E-06 4.7E-02

Exposure Medium Total 7.2E-06 4.7E-02
Medium Total 7.2E-06 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.7E-08 Total of Receptor Hazards (Soil and Soil Gas) 5.1E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 7.2E-06 Total of Receptor Hazards (Soil and Groundwater) 9.7E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface (mg/kg-day)-1 1/(Milligram per kilogram per day)
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RfD Reference dose
mg/kg-day Milligram per kilogram per day RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I1-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 5.0E-02 -- -- 5.0E-02

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 5.0E-02 -- 0.0E+00 5.0E-02
Exposure Point Total 0.0E+00 5.0E-02

Outdoor Air Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 4.3E-04 -- 4.3E-04
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 8.3E-09 -- 8.3E-09 -- 4.3E-04 -- 4.3E-04
Exposure Point Total 8.3E-09 4.3E-04

Exposure Medium Total 8.3E-09 5.0E-02
Medium Total 8.3E-09 5.0E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.0E-08 -- 1.0E-08 Reproductive -- 4.8E-04 -- 4.8E-04
1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 Body Weight -- 6.8E-08 -- 6.8E-08
1,4-Dioxane -- 2.3E-09 -- 2.3E-09 Liver -- 2.8E-07 -- 2.8E-07
2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07
2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05
4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08
Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07
Benzene -- 1.6E-09 -- 1.6E-09 Blood -- 1.9E-05 -- 1.9E-05
Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06
Chloroform -- 2.1E-09 -- 2.1E-09 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07
Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08
Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06
Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06
Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09
Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07
Heptane -- -- -- -- PNS -- 9.1E-07 -- 9.1E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.5E-05 -- 8.5E-05
Methylene Chloride -- 2.8E-11 -- 2.8E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-05 -- 3.3E-05
Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07
Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06
Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06
Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07
Vinyl Acetate -- -- -- -- Nose -- 1.8E-06 -- 1.8E-06
Vinyl Chloride -- 1.0E-10 -- 1.0E-10 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 1.9E-08 -- 1.9E-08 -- 9.3E-04 -- 9.3E-04
Exposure Point Total 1.9E-08 9.3E-04

Exposure Medium Total 1.9E-08 9.3E-04
Medium Total 1.9E-08 9.3E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08
Benzene -- 2.6E-10 -- 2.6E-10 Blood -- 3.1E-06 -- 3.1E-06
Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06
Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08
Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06
Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04
Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06
Vinyl chloride -- 7.2E-06 -- 7.2E-06 Liver -- 4.6E-02 -- 4.6E-02
Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 7.2E-06 -- 7.2E-06 -- 4.7E-02 -- 4.7E-02
Exposure Point Total 7.2E-06 4.7E-02

Exposure Medium Total 7.2E-06 4.7E-02

Medium Total 7.2E-06 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-08 Total Hazard (Soil and Soil Gas) 5.1E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 7.2E-06 Total Hazard (Soil and Groundwater) 9.7E-02
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TABLE I1-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.0E-02 3.1E-06 1.9E-05
EPA U.S. Environmental Protection Agency Body Weight ‐‐ ‐‐ 4.0E-06
GI Gastrointestinal Cardiovascular ‐‐ ‐‐ 4.2E-07
NOAEL No observed adverse effects level CNS ‐‐ 4.5E-06 1.2E-04
PNS Peripheral nervous system Death ‐‐ ‐‐ ‐‐
RAGS Risk Assessment Guidance for Superfund Developmental ‐‐ 1.7E-07 4.2E-06
RME Reasonable maximum exposure Endocrine ‐‐ ‐‐ ‐‐
VOC Volatile organic compound Eyes ‐‐ ‐‐ ‐‐

Fetus ‐‐ ‐‐ ‐‐
GI ‐‐ ‐‐ ‐‐

Hair ‐‐ ‐‐ ‐‐
Immunological ‐‐ ‐‐ ‐‐

Kidney ‐‐ ‐‐ 9.5E-07
Liver ‐‐ 4.6E-02 6.0E-06
Nails ‐‐ ‐‐ ‐‐

No Observed Adverse Effects ‐‐ ‐‐ ‐‐
No Observed Effects ‐‐ ‐‐ ‐‐

Nose ‐‐ ‐‐ 4.1E-06
Organ weight ‐‐ 5.1E-04 3.9E-06

PNS ‐‐ 5.2E-06 1.3E-05
Reproductive ‐‐ ‐‐ 4.8E-04

Respiratory 4.3E-04 6.9E-06 1.2E-04
Skin ‐‐ ‐‐ ‐‐

Vascular ‐‐ ‐‐ ‐‐
Whole body ‐‐ ‐‐ 2.7E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.5.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 7.2E-06 -- 7.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 7.2E-06 -- 7.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 7.2E-06 0.0E+00

Exposure Medium Total 7.2E-06 0.0E+00

Medium Total 7.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 7.2E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.1E-05 mg/kg-day 9.0E-03 mg/kg-day 7.8E-03
Cobalt 1.3E+01 mg/kg 4.4E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.1E-02
Lead 6.7E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.5E-05 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 6.5E-05 mg/kg-day 1.2E-03
Vinyl chloride 4.1E+00 mg/kg 1.4E-06 mg/kg-day 7.2E-01 (mg/kg-day)-1 1.0E-06 4.1E-06 mg/kg-day 3.0E-03 mg/kg-day 1.4E-03

Exp. Route Total 1.0E-06 5.2E-02

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 7.2E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 1.0E-06 5.2E-02

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.8E-09 2.1E-09 mg/m3 6.0E-06 mg/m3 3.5E-04
(Particulates) Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 1.4E-11 mg/m3 -- -- --

Exp. Route Total 6.8E-09 3.5E-04

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 4.4E-06 (μg/m3)-1 1.4E-06 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Exp. Route Total 1.4E-06 9.2E-03
Exposure Point Total 1.5E-06 9.5E-03

Exposure Medium Total 2.5E-06 6.1E-02
Medium Total 2.5E-06 6.1E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 3.0E-05 (μg/m3)-1 1.0E-08 9.7E-07 mg/m3 2.0E-03 mg/m3 4.8E-04
1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08
1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07
2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07
2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05
4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07
4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08
Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07
Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 7.8E-06 (μg/m3)-1 1.6E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05
Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06
Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 2.3E-05 (μg/m3)-1 2.1E-09 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07
Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08
Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06
Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06
Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07
Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E-01 mg/m3 9.1E-07
M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 1.0E-01 mg/m3 8.5E-05
Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 4.7E-07 (μg/m3)-1 2.8E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07
O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 1.0E-01 mg/m3 3.3E-05
Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07
Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06
Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06
Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06
Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07
Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07
Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 4.4E-06 (μg/m3)-1 1.0E-10 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 1.9E-08 9.3E-04
Exposure Point Total 1.9E-08 9.3E-04

Exposure Medium Total 1.9E-08 9.3E-04
Medium Total 1.9E-08 9.3E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05
(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08
Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 7.8E-06 (μg/m3)-1 2.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06
Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06
Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06
cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --
Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08
Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06
Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08
trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04
Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06
Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 4.4E-06 (μg/m3)-1 7.2E-06 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02
Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 7.2E-06 4.7E-02
Exposure Point Total 7.2E-06 4.7E-02

Exposure Medium Total 7.2E-06 4.7E-02
Medium Total 7.2E-06 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.5E-06 Total of Receptor Hazards (Soil and Soil Gas) 6.2E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 9.7E-06 Total of Receptor Hazards (Soil and Groundwater) 1.1E-01
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TABLE I1-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 7.8E-03 -- -- 7.8E-03

Cobalt -- -- -- -- Blood 4.1E-02 -- -- 4.1E-02
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.2E-03 -- -- 1.2E-03
Vinyl chloride 1.0E-06 -- -- 1.0E-06 Liver 1.4E-03 -- -- 1.4E-03

Chemical Total 1.0E-06 -- 0.0E+00 1.0E-06 5.2E-02 -- 0.0E+00 5.2E-02
Exposure Point Total 1.0E-06 5.2E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 6.8E-09 -- 6.8E-09 Respiratory -- 3.5E-04 -- 3.5E-04

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 1.4E-06 -- 1.4E-06 Liver -- 9.2E-03 -- 9.2E-03

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 9.5E-03 -- 9.5E-03
Exposure Point Total 1.5E-06 9.5E-03

Exposure Medium Total 2.5E-06 6.1E-02
Medium Total 2.5E-06 6.1E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.0E-08 -- 1.0E-08 Reproductive -- 4.8E-04 -- 4.8E-04
1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 Body Weight -- 6.8E-08 -- 6.8E-08
1,4-Dioxane -- 2.3E-09 -- 2.3E-09 Liver -- 2.8E-07 -- 2.8E-07
2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07
2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05
4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08
Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07
Benzene -- 1.6E-09 -- 1.6E-09 Blood -- 1.9E-05 -- 1.9E-05
Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06
Chloroform -- 2.1E-09 -- 2.1E-09 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07
Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08
Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06
Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06
Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09
Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07
Heptane -- -- -- -- PNS -- 9.1E-07 -- 9.1E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.5E-05 -- 8.5E-05
Methylene Chloride -- 2.8E-11 -- 2.8E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-05 -- 3.3E-05
Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07
Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06
Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06
Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

1 of 3



TABLE I1-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06
Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07
Vinyl Acetate -- -- -- -- Nose -- 1.8E-06 -- 1.8E-06
Vinyl Chloride -- 1.0E-10 -- 1.0E-10 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 1.9E-08 -- 1.9E-08 -- 9.3E-04 -- 9.3E-04
Exposure Point Total 1.9E-08 9.3E-04

Exposure Medium Total 1.9E-08 9.3E-04
Medium Total 1.9E-08 9.3E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08
Benzene -- 2.6E-10 -- 2.6E-10 Blood -- 3.1E-06 -- 3.1E-06
Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06
Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08
Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06
Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04
Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06
Vinyl chloride -- 7.2E-06 -- 7.2E-06 Liver -- 4.6E-02 -- 4.6E-02
Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 7.2E-06 -- 7.2E-06 -- 4.7E-02 -- 4.7E-02
Exposure Point Total 7.2E-06 4.7E-02

Exposure Medium Total 7.2E-06 4.7E-02
Medium Total 7.2E-06 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.5E-06 Total Hazard (Soil and Soil Gas) 6.2E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 9.7E-06 Total Hazard (Soil and Groundwater) 1.1E-01
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TABLE I1-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.2E-02 5.2E-06 1.9E-05
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.0E-06
GI Gastrointestinal Cardiovascular -- -- 4.2E-07
NOAEL No observed adverse effects level CNS -- 4.7E-02 1.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 7.0E-06 4.2E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.2E-03 -- --
Immunological -- -- --

Kidney -- -- 9.5E-07
Liver 1.8E-02 1.8E-06 6.0E-06
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.1E-06
Organ weight -- 1.1E-06 3.9E-06

PNS -- 1.6E-06 1.3E-05
Reproductive -- -- 4.8E-04

Respiratory 3.5E-04 1.2E-08 1.2E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.7E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.5.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 1.0E-06 -- -- 1.0E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 0.0E+00 1.0E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.0E-06 0.0E+00

Outdoor Air Vinyl chloride -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 2.5E-06 0.0E+00
Medium Total 2.5E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 7.2E-06 -- 7.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 7.2E-06 -- 7.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 7.2E-06 0.0E+00

Exposure Medium Total 7.2E-06 0.0E+00

Medium Total 7.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.5E-06 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 9.7E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.3E-06 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 9.0E-03 mg/kg-day 2.6E-02
Cobalt 1.3E+01 mg/kg 5.8E-07 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 3.0E-04 mg/kg-day 1.4E-01
Lead 6.7E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 3.7E-09 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 6.5E-05 mg/kg-day 4.0E-03
Vinyl chloride 4.1E+00 mg/kg 1.9E-07 mg/kg-day 7.2E-01 (mg/kg-day)-1 1.4E-07 1.3E-05 mg/kg-day 3.0E-03 mg/kg-day 4.5E-03

Exp. Route Total 1.4E-07 1.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 7.2E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 1.4E-07 1.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 4.1E-05 ug/m3 9.0E-03 (μg/m3)-1 3.7E-07 2.9E-06 mg/m3 6.0E-06 mg/m3 4.8E-01
(Particulates) Lead 6.7E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.6E-07 ug/m3 -- -- -- 1.8E-08 mg/m3 -- -- --

Exp. Route Total 3.7E-07 4.8E-01

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.8E-02 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.3E-02 ug/m3 4.4E-06 (μg/m3)-1 5.8E-08 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Exp. Route Total 5.8E-08 9.2E-03
Exposure Point Total 4.3E-07 4.9E-01

Exposure Medium Total 5.7E-07 6.6E-01
Medium Total 5.7E-07 6.6E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.7E-01 (a) ug/m3 2.5E-05 ug/m3 -- -- -- 1.8E-06 mg/m3 2.0E-01 mg/m3 8.9E-06
Trench (Trench Air) 2-Butanone 2.2E-03 (a) ug/m3 3.3E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 5.0E+00 mg/m3 4.6E-09

Acetone 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 3.1E+01 mg/m3 3.4E-09
Benzene 4.7E-03 (a) ug/m3 7.0E-07 ug/m3 7.8E-06 (μg/m3)-1 5.4E-12 4.9E-08 mg/m3 3.0E-02 mg/m3 1.6E-06
Carbon disulfide 2.3E-01 (a) ug/m3 3.4E-05 ug/m3 -- -- -- 2.4E-06 mg/m3 7.0E-01 mg/m3 3.4E-06
Chloromethane 7.9E-03 (a) ug/m3 1.2E-06 ug/m3 -- -- -- 8.1E-08 mg/m3 9.0E-02 mg/m3 9.0E-07
cis-1,2-Dichloroethene 4.7E+01 (a) ug/m3 6.9E-03 ug/m3 -- -- -- 4.8E-04 mg/m3 -- -- --
Ethylbenzene 2.3E-03 (a) ug/m3 3.4E-07 ug/m3 2.5E-06 (μg/m3)-1 8.4E-13 2.4E-08 mg/m3 1.0E+00 mg/m3 2.4E-08
Nitrobenzene 1.5E-04 (a) ug/m3 2.2E-08 ug/m3 4.0E-05 (μg/m3)-1 8.8E-13 1.5E-09 mg/m3 9.0E-03 mg/m3 1.7E-07
Toluene 3.4E-03 (a) ug/m3 5.0E-07 ug/m3 -- -- -- 3.5E-08 mg/m3 5.0E+00 mg/m3 6.9E-09
trans-1,2-Dichloroethene 1.6E+00 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 4.0E-02 (a) ug/m3 5.8E-06 ug/m3 2.0E-06 (μg/m3)-1 1.2E-11 4.1E-07 mg/m3 6.0E-01 mg/m3 6.8E-07
Vinyl chloride 2.7E+02 (a) ug/m3 3.9E-02 ug/m3 4.4E-06 (μg/m3)-1 1.7E-07 2.7E-03 mg/m3 1.0E-01 mg/m3 2.7E-02
Xylene (total) 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06

Exp. Route Total 1.7E-07 2.8E-02
Exposure Point Total 1.7E-07 2.8E-02

Exposure Medium Total 1.7E-07 2.8E-02
Medium Total 1.7E-07 2.8E-02
Receptor Total Total of Receptor Risks Across All Media 7.4E-07 Total of Receptor Hazards Across All Media 6.9E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 2.6E-02 -- -- 2.6E-02

Cobalt -- -- -- -- Blood 1.4E-01 -- -- 1.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 4.0E-03 -- -- 4.0E-03
Vinyl chloride 1.4E-07 -- -- 1.4E-07 Liver 4.5E-03 -- -- 4.5E-03

Chemical Total 1.4E-07 -- 0.0E+00 1.4E-07 1.7E-01 -- 0.0E+00 1.7E-01
Exposure Point Total 1.4E-07 1.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 3.7E-07 -- 3.7E-07 Respiratory -- 4.8E-01 -- 4.8E-01

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 5.8E-08 -- 5.8E-08 Liver -- 9.2E-03 -- 9.2E-03

Chemical Total -- 4.3E-07 -- 4.3E-07 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 4.3E-07 4.9E-01

Exposure Medium Total 5.7E-07 6.6E-01
Medium Total 5.7E-07 6.6E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 8.9E-06 -- 8.9E-06
(Inhalation) 2-Butanone -- -- -- -- Developmental -- 4.6E-09 -- 4.6E-09

Acetone -- -- -- -- CNS -- 3.4E-09 -- 3.4E-09
Benzene -- 5.4E-12 -- 5.4E-12 Blood -- 1.6E-06 -- 1.6E-06
Carbon disulfide -- -- -- -- PNS -- 3.4E-06 -- 3.4E-06
Chloromethane -- -- -- -- CNS -- 9.0E-07 -- 9.0E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-13 -- 8.4E-13 Developmental -- 2.4E-08 -- 2.4E-08
Nitrobenzene -- 8.8E-13 -- 8.8E-13 Respiratory -- 1.7E-07 -- 1.7E-07
Toluene -- -- -- -- CNS -- 6.9E-09 -- 6.9E-09
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.2E-11 -- 1.2E-11 CNS -- 6.8E-07 -- 6.8E-07
Vinyl chloride -- 1.7E-07 -- 1.7E-07 Liver -- 2.7E-02 -- 2.7E-02
Xylene (total) -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Chemical Total -- 1.7E-07 -- 1.7E-07 -- 2.8E-02 -- 2.8E-02
Exposure Point Total 1.7E-07 2.8E-02

Exposure Medium Total 1.7E-07 2.8E-02
Medium Total 1.7E-07 2.8E-02
Receptor Total Total Risk Across All Media 7.4E-07 Total Hazard Across All Media 6.9E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.4E-01 1.6E-06 1.4E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- 2.6E-06 2.6E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 2.8E-08 2.8E-08
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-03 -- 4.0E-03
Immunological -- -- --

Kidney -- -- --
Liver 4.0E-02 2.7E-02 6.7E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 2.7E-04

PNS -- 3.4E-06 3.4E-06
Reproductive -- -- --

Respiratory 4.8E-01 1.7E-07 4.8E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.5.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

1 of 1



TABLE I1-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 7.2E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.0E-02
Lead 1.3E+02 mg/kg 6.3E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day -- -- --

Exp. Route Total 0.00E+00 7.0E-02

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 7.0E-02

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 3.7E-06 ug/m3 9.0E-03 (μg/m3)-1 3.3E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 3.3E-08 1.8E-03
Exposure Point Total 3.3E-08 1.8E-03

Exposure Medium Total 3.3E-08 7.2E-02
Medium Total 3.3E-08 7.2E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 3.0E-05 (μg/m3)-1 1.0E-07 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 7.8E-06 (μg/m3)-1 1.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 2.3E-05 (μg/m3)-1 2.1E-08 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 4.7E-07 (μg/m3)-1 2.9E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 4.4E-06 (μg/m3)-1 1.0E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.9E-07 9.7E-03
Exposure Point Total 1.9E-07 9.7E-03

Exposure Medium Total 1.9E-07 9.7E-03
Medium Total 1.9E-07 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 7.8E-06 (μg/m3)-1 2.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 4.4E-06 (μg/m3)-1 7.3E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 7.3E-05 4.9E-01
Exposure Point Total 7.3E-05 4.9E-01

Exposure Medium Total 7.3E-05 4.9E-01
Medium Total 7.3E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.3E-07 Total of Receptor Hazards (Soil and Soil Gas) 8.1E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 7.3E-05 Total of Receptor Hazards (Soil and Groundwater) 5.6E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 7.0E-02 -- -- 7.0E-02

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 7.0E-02 -- 0.0E+00 7.0E-02
Exposure Point Total 0.0E+00 7.0E-02

Outdoor Air Cobalt -- 3.3E-08 -- 3.3E-08 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 3.3E-08 1.8E-03

Exposure Medium Total 3.3E-08 7.2E-02
Medium Total 3.3E-08 7.2E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.0E-07 -- 1.0E-07 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.3E-08 -- 2.3E-08 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 1.6E-08 -- 1.6E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 2.1E-08 -- 2.1E-08 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 2.9E-10 -- 2.9E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 1.0E-09 -- 1.0E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.9E-07 -- 1.9E-07 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 1.9E-07 9.7E-03

Exposure Medium Total 1.9E-07 9.7E-03
Medium Total 1.9E-07 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 2.6E-09 -- 2.6E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 7.3E-05 -- 7.3E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 7.3E-05 -- 7.3E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 7.3E-05 4.9E-01

Exposure Medium Total 7.3E-05 4.9E-01
Medium Total 7.3E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.3E-07 Total Hazard (Soil and Soil Gas) 8.1E-02
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 7.3E-05 Total Hazard (Soil and Groundwater) 5.6E-01
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TABLE I1-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-02 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver -- 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.8E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.5.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 7.3E-05 -- 7.3E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 7.3E-05 -- 7.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 7.3E-05 0.0E+00

Exposure Medium Total 7.3E-05 0.0E+00
Medium Total 7.3E-05 0.0E+00

Receptor Total (soil and soil gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (soil and groundwater) Total Risk (Soil and Groundwater) 7.3E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I1-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01
Lead 1.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 6.5E-01

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 8.1E-06 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 8.3E-09 1.8E-03
Exposure Point Total 8.3E-09 1.8E-03

Exposure Medium Total 8.3E-09 6.5E-01
Medium Total 8.3E-09 6.5E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 3.0E-05 (μg/m3)-1 2.6E-08 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 7.8E-06 (μg/m3)-1 4.1E-09 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 2.3E-05 (μg/m3)-1 5.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 4.7E-07 (μg/m3)-1 7.2E-11 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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TABLE I1-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 4.4E-06 (μg/m3)-1 2.5E-10 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 4.8E-08 9.7E-03
Exposure Point Total 4.8E-08 9.7E-03

Exposure Medium Total 4.8E-08 9.7E-03
Medium Total 4.8E-08 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 7.8E-06 (μg/m3)-1 6.5E-10 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 4.4E-06 (μg/m3)-1 1.8E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.8E-05 4.9E-01
Exposure Point Total 1.8E-05 4.9E-01

Exposure Medium Total 1.8E-05 4.9E-01
Medium Total 1.8E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 5.6E-08 Total of Receptor Hazards (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.8E-05 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 6.5E-01 -- 0.0E+00 6.5E-01
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 8.3E-09 -- 8.3E-09 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 8.3E-09 1.8E-03

Exposure Medium Total 8.3E-09 6.5E-01
Medium Total 8.3E-09 6.5E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 2.6E-08 -- 2.6E-08 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 5.8E-09 -- 5.8E-09 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 5.2E-09 -- 5.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 7.2E-11 -- 7.2E-11 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 2.5E-10 -- 2.5E-10 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 4.8E-08 -- 4.8E-08 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 4.8E-08 9.7E-03

Exposure Medium Total 4.8E-08 9.7E-03
Medium Total 4.8E-08 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 6.5E-10 -- 6.5E-10 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.8E-05 -- 1.8E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.8E-05 -- 1.8E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.8E-05 4.9E-01

Exposure Medium Total 1.8E-05 4.9E-01
Medium Total 1.8E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 5.6E-08 Total Hazard (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.8E-05 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver -- 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.8E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.5.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.8E-05 -- 1.8E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-05 -- 1.8E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-05 0.0E+00

Exposure Medium Total 1.8E-05 0.0E+00
Medium Total 1.8E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.8E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01
Lead 1.3E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 6.5E-01

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 4.6E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 4.2E-08 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 4.2E-08 6.5E-01
Medium Total 4.2E-08 6.5E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 3.0E-05 (μg/m3)-1 1.3E-07 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 7.8E-06 (μg/m3)-1 2.0E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 2.3E-05 (μg/m3)-1 2.6E-08 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 4.7E-07 (μg/m3)-1 3.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS
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TABLE I1-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 4.4E-06 (μg/m3)-1 1.3E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 2.4E-07 9.7E-03
Exposure Point Total 2.4E-07 9.7E-03

Exposure Medium Total 2.4E-07 9.7E-03
Medium Total 2.4E-07 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 7.8E-06 (μg/m3)-1 3.2E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 4.4E-06 (μg/m3)-1 9.1E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 9.1E-05 4.9E-01
Exposure Point Total 9.1E-05 4.9E-01

Exposure Medium Total 9.1E-05 4.9E-01
Medium Total 9.1E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.8E-07 Total of Receptor Hazards (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 9.1E-05 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 6.5E-01 -- 0.0E+00 6.5E-01
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 4.2E-08 -- 4.2E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 4.2E-08 6.5E-01
Medium Total 4.2E-08 6.5E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.3E-07 -- 1.3E-07 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.9E-08 -- 2.9E-08 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 2.0E-08 -- 2.0E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 2.6E-08 -- 2.6E-08 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 3.6E-10 -- 3.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
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Exposure 
Point
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Cancer Risk
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TABLE I1-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Vinyl Chloride -- 1.3E-09 -- 1.3E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 2.4E-07 -- 2.4E-07 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 2.4E-07 9.7E-03

Exposure Medium Total 2.4E-07 9.7E-03
Medium Total 2.4E-07 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 3.2E-09 -- 3.2E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 9.1E-05 -- 9.1E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 9.1E-05 -- 9.1E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 9.1E-05 4.9E-01

Exposure Medium Total 9.1E-05 4.9E-01
Medium Total 9.1E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.8E-07 Total Hazard (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 9.1E-05 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

Medium
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Point
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Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver -- 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.8E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.5.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 9.1E-05 -- 9.1E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 9.1E-05 -- 9.1E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 9.1E-05 0.0E+00

Exposure Medium Total 9.1E-05 0.0E+00
Medium Total 9.1E-05 0.0E+00

Receptor Total Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total Total Risk (Soil and Groundwater) 9.1E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
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Exposure 
Point
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TABLE I1-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.4E-05 mg/kg-day -- -- -- 9.9E-05 mg/kg-day 9.0E-03 mg/kg-day 1.1E-02
Cobalt 1.3E+01 mg/kg 5.9E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.8E-02
Lead 6.7E+01 mg/kg 3.1E-05 mg/kg-day -- -- -- 9.1E-05 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 6.5E-05 mg/kg-day 1.7E-03
Vinyl chloride 4.1E+00 mg/kg 1.9E-06 mg/kg-day 7.2E-01 (mg/kg-day)-1 1.4E-06 5.7E-06 mg/kg-day 3.0E-03 mg/kg-day 1.9E-03

Exp. Route Total 1.40E-06 7.2E-02

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 7.2E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 1.4E-06 7.2E-02

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 2.8E-08 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.9E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.3E+00 ug/m3 4.4E-06 (μg/m3)-1 5.8E-06 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 5.8E-06 3.9E-02
Exposure Point Total 5.8E-06 4.0E-02

Exposure Medium Total 7.2E-06 1.1E-01
Medium Total 7.2E-06 1.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 3.0E-05 (μg/m3)-1 1.0E-07 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 7.8E-06 (μg/m3)-1 1.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 2.3E-05 (μg/m3)-1 2.1E-08 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS
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Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 4.7E-07 (μg/m3)-1 2.9E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 4.4E-06 (μg/m3)-1 1.0E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.9E-07 9.7E-03
Exposure Point Total 1.9E-07 9.7E-03

Exposure Medium Total 1.9E-07 9.7E-03
Medium Total 1.9E-07 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 7.8E-06 (μg/m3)-1 2.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 4.4E-06 (μg/m3)-1 7.3E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 7.3E-05 4.9E-01
Exposure Point Total 7.3E-05 4.9E-01

Exposure Medium Total 7.3E-05 4.9E-01
Medium Total 7.3E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 7.4E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 8.0E-05 Total of Receptor Hazards (Soil and Groundwater) 6.0E-01
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TABLE I1-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.1E-02 -- -- 1.1E-02

Cobalt -- -- -- -- Blood 5.8E-02 -- -- 5.8E-02
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.7E-03 -- -- 1.7E-03
Vinyl chloride 1.4E-06 -- -- 1.4E-06 Liver 1.9E-03 -- -- 1.9E-03

Chemical Total 1.4E-06 -- 0.0E+00 1.4E-06 7.2E-02 -- 0.0E+00 7.2E-02
Exposure Point Total 1.4E-06 7.2E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 5.8E-06 -- 5.8E-06 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 5.8E-06 -- 5.8E-06 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 5.8E-06 4.0E-02

Exposure Medium Total 7.2E-06 1.1E-01
Medium Total 7.2E-06 1.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.0E-07 -- 1.0E-07 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.3E-08 -- 2.3E-08 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 1.6E-08 -- 1.6E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 2.1E-08 -- 2.1E-08 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 2.9E-10 -- 2.9E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Medium
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Cancer Risk
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Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 1.0E-09 -- 1.0E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.9E-07 -- 1.9E-07 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 1.9E-07 9.7E-03

Exposure Medium Total 1.9E-07 9.7E-03
Medium Total 1.9E-07 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 2.6E-09 -- 2.6E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 7.3E-05 -- 7.3E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 7.3E-05 -- 7.3E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 7.3E-05 4.9E-01

Exposure Medium Total 7.3E-05 4.9E-01
Medium Total 7.3E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 7.4E-06 Total Hazard (Soil and Soil Gas) 1.2E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 8.0E-05 Total Hazard (Soil and Groundwater) 6.0E-01
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TABLE I1-8.5.7

Scenario Timeframe:   Future
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.9E-02 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.7E-03 -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver 5.1E-02 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.5E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.5.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 1.4E-06 -- -- 1.4E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 0.0E+00 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air Vinyl chloride -- 5.8E-06 -- 5.8E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 5.8E-06 -- 5.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 5.8E-06 0.0E+00

Exposure Medium Total 7.2E-06 0.0E+00
Medium Total 7.2E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 7.3E-05 -- 7.3E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 7.3E-05 -- 7.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 7.3E-05 0.0E+00

Exposure Medium Total 7.3E-05 0.0E+00
Medium Total 7.3E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 7.2E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 8.0E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 7.9E-05 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01
Cobalt 1.3E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01
Lead 6.7E+01 mg/kg 7.3E-05 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 8.9E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02
Vinyl chloride 4.1E+00 mg/kg 4.5E-06 mg/kg-day 7.2E-01 (mg/kg-day)-1 3.3E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Exp. Route Total 3.3E-06 6.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 7.2E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 3.3E-06 6.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.9E-09 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 6.9E-09 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 4.4E-06 (μg/m3)-1 1.5E-06 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 1.5E-06 3.9E-02
Exposure Point Total 1.5E-06 4.0E-02

Exposure Medium Total 4.7E-06 7.1E-01
Medium Total 4.7E-06 7.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 3.0E-05 (μg/m3)-1 2.6E-08 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 7.8E-06 (μg/m3)-1 4.1E-09 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 2.3E-05 (μg/m3)-1 5.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 4.7E-07 (μg/m3)-1 7.2E-11 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 4.4E-06 (μg/m3)-1 2.5E-10 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 4.8E-08 9.7E-03
Exposure Point Total 4.8E-08 9.7E-03

Exposure Medium Total 4.8E-08 9.7E-03
Medium Total 4.8E-08 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 7.8E-06 (μg/m3)-1 6.5E-10 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 4.4E-06 (μg/m3)-1 1.8E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.8E-05 4.9E-01
Exposure Point Total 1.8E-05 4.9E-01

Exposure Medium Total 1.8E-05 4.9E-01
Medium Total 1.8E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 4.8E-06 Total of Receptor Hazards (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 2.3E-05 Total of Receptor Hazards (Soil and Groundwater) 1.2E+00
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TABLE I1-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02
Vinyl chloride 3.3E-06 -- -- 3.3E-06 Liver 1.8E-02 -- -- 1.8E-02

Chemical Total 3.3E-06 -- 0.0E+00 3.3E-06 6.7E-01 -- 0.0E+00 6.7E-01
Exposure Point Total 3.3E-06 6.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 6.9E-09 -- 6.9E-09 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 1.5E-06 -- 1.5E-06 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 1.5E-06 4.0E-02

Exposure Medium Total 4.7E-06 7.1E-01
Medium Total 4.7E-06 7.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 2.6E-08 -- 2.6E-08 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 5.8E-09 -- 5.8E-09 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 5.2E-09 -- 5.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 7.2E-11 -- 7.2E-11 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 2.5E-10 -- 2.5E-10 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 4.8E-08 -- 4.8E-08 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 4.8E-08 9.7E-03

Exposure Medium Total 4.8E-08 9.7E-03
Medium Total 4.8E-08 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 6.5E-10 -- 6.5E-10 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.8E-05 -- 1.8E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.8E-05 -- 1.8E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.8E-05 4.9E-01

Exposure Medium Total 1.8E-05 4.9E-01
Medium Total 1.8E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.8E-06 Total Hazard (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.3E-05 Total Hazard (Soil and Groundwater) 1.2E+00
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TABLE I1-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.6E-02 -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver 1.6E-01 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.5E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.5.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 3.3E-06 -- -- 3.3E-06 -- -- -- -- --

Chemical Total 3.3E-06 -- 0.0E+00 3.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 3.3E-06 0.0E+00

Outdoor Air Vinyl chloride -- 1.5E-06 -- 1.5E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.5E-06 0.0E+00

Exposure Medium Total 4.7E-06 0.0E+00
Medium Total 4.7E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.8E-05 -- 1.8E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-05 -- 1.8E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-05 0.0E+00

Exposure Medium Total 1.8E-05 0.0E+00
Medium Total 1.8E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.7E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.3E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01
Cobalt 1.3E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01
Lead 6.7E+01 mg/kg 1.0E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02
Vinyl chloride 4.1E+00 mg/kg 6.5E-06 mg/kg-day 7.2E-01 (mg/kg-day)-1 4.7E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Exp. Route Total 4.7E-06 6.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 7.2E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 4.7E-06 6.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 2.0E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E+01 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.7E+00 ug/m3 4.4E-06 (μg/m3)-1 7.3E-06 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 7.3E-06 3.9E-02
Exposure Point Total 7.3E-06 4.0E-02

Exposure Medium Total 1.2E-05 7.1E-01
Medium Total 1.2E-05 7.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 3.0E-05 (μg/m3)-1 1.3E-07 1.0E-05 mg/m3 2.0E-03 mg/m3 5.1E-03
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 7.8E-06 (μg/m3)-1 2.0E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 2.3E-05 (μg/m3)-1 2.6E-08 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E-01 mg/m3 9.5E-06
M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 1.0E-01 mg/m3 8.9E-04
Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 4.7E-07 (μg/m3)-1 3.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 1.0E-01 mg/m3 3.5E-04
Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 4.4E-06 (μg/m3)-1 1.3E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 2.4E-07 9.7E-03
Exposure Point Total 2.4E-07 9.7E-03

Exposure Medium Total 2.4E-07 9.7E-03
Medium Total 2.4E-07 9.7E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 7.8E-06 (μg/m3)-1 3.2E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 4.4E-06 (μg/m3)-1 9.1E-05 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 9.1E-05 4.9E-01
Exposure Point Total 9.1E-05 4.9E-01

Exposure Medium Total 9.1E-05 4.9E-01
Medium Total 9.1E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.2E-05 Total of Receptor Hazards (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.0E-04 Total of Receptor Hazards (Soil and Groundwater) 1.2E+00
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TABLE I1-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02
Vinyl chloride 4.7E-06 -- -- 4.7E-06 Liver 1.8E-02 -- -- 1.8E-02

Chemical Total 4.7E-06 -- 0.0E+00 4.7E-06 6.7E-01 -- 0.0E+00 6.7E-01
Exposure Point Total 4.7E-06 6.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 7.3E-06 -- 7.3E-06 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 7.3E-06 -- 7.3E-06 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 7.3E-06 4.0E-02

Exposure Medium Total 1.2E-05 7.1E-01
Medium Total 1.2E-05 7.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.3E-07 -- 1.3E-07 Reproductive -- 5.1E-03 -- 5.1E-03
1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 Body Weight -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.9E-08 -- 2.9E-08 Liver -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 2.0E-08 -- 2.0E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 2.6E-08 -- 2.6E-08 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-06 -- 9.5E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-04 -- 8.9E-04
Methylene Chloride -- 3.6E-10 -- 3.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.5E-04 -- 3.5E-04
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Nose -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 1.3E-09 -- 1.3E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 2.4E-07 -- 2.4E-07 -- 9.7E-03 -- 9.7E-03
Exposure Point Total 2.4E-07 9.7E-03

Exposure Medium Total 2.4E-07 9.7E-03
Medium Total 2.4E-07 9.7E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 3.2E-09 -- 3.2E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 9.1E-05 -- 9.1E-05 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 9.1E-05 -- 9.1E-05 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 9.1E-05 4.9E-01

Exposure Medium Total 9.1E-05 4.9E-01
Medium Total 9.1E-05 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.2E-05 Total Hazard (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.0E-04 Total Hazard (Soil and Groundwater) 1.2E+00
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TABLE I1-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.2E-05
GI Gastrointestinal Cardiovascular -- -- 4.4E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 1.3E-03
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 1.6E-02 -- --
Immunological -- -- --

Kidney -- -- 9.9E-06
Liver 1.6E-01 4.8E-01 6.3E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 4.3E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.3E-04
Reproductive -- -- 5.1E-03

Respiratory 1.5E-03 7.3E-05 1.3E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.5.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 4.7E-06 -- -- 4.7E-06 -- -- -- -- --

Chemical Total 4.7E-06 -- 0.0E+00 4.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.7E-06 0.0E+00

Outdoor Air Vinyl chloride -- 7.3E-06 -- 7.3E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 7.3E-06 -- 7.3E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 7.3E-06 0.0E+00

Exposure Medium Total 1.2E-05 0.0E+00
Medium Total 1.2E-05 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 9.1E-05 -- 9.1E-05 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 9.1E-05 -- 9.1E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 9.1E-05 0.0E+00

Exposure Medium Total 9.1E-05 0.0E+00
Medium Total 9.1E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.2E-05 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.0E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.6.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.0E-02
Lead 1.3E+02 mg/kg 4.7E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 5.0E-02

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 5.0E-02

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 9.2E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.3E-04
(Particulates) Lead 1.3E+02 mg/kg 8.0E-06 ug/m3 -- -- -- 2.2E-08 mg/m3 -- -- --

Exp. Route Total 8.3E-09 4.3E-04
Exposure Point Total 8.3E-09 4.3E-04

Exposure Medium Total 8.3E-09 5.0E-02
Medium Total 8.3E-09 5.0E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 1.7E-04 (μg/m3)-1 5.9E-08 9.7E-07 mg/m3 2.0E-02 mg/m3 4.8E-05
1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08
1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07
2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07
2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05
4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07
4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08
Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07
Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 2.9E-05 (μg/m3)-1 6.0E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05
Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06
Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 5.3E-06 (μg/m3)-1 4.7E-10 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07
Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08
Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06
Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06
Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09
Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07
Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E+00 mg/m3 9.1E-08
M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 7.0E-01 mg/m3 1.2E-05
Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 1.0E-06 (μg/m3)-1 6.0E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07
O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 7.0E-01 mg/m3 4.8E-06
Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07
Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06
Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06
Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06
Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
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Medium
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Exposure 
Route

EPC
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TABLE I1-7.6.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07
Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 7.8E-05 (μg/m3)-1 1.8E-09 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 7.2E-08 3.9E-04
Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04
Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05
(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08
Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 2.9E-05 (μg/m3)-1 9.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06
Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06
Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06
cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --
Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08
Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06
Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08
trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04
Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06
Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02
Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 1.3E-04 4.7E-02
Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02
Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 8.0E-08 Total of Receptor Hazards (Soil and Soil Gas) 5.1E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-04 Total of Receptor Hazards (Soil and Groundwater) 9.7E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations. (mg/kg-day)-1 1/(Milligram per kilogram per day)
-- Not available or not applicable mg/m3 Milligram per cubic meter
bgs Below ground surface RAGS Risk Assessment Guidance for Superfund
CSF Cancer slope factor RfC Reference concentration
EPA U.S. Environmental Protection Agency RfD Reference dose
EPC Exposure point concentration RME Reasonable maximum exposure
mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter
mg/kg-day Milligram per kilogram per day
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TABLE I1-8.6.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 5.0E-02 -- -- 5.0E-02

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 5.0E-02 -- 0.0E+00 5.0E-02
Exposure Point Total 0.0E+00 5.0E-02

Outdoor Air Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 4.3E-04 -- 4.3E-04
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 8.3E-09 -- 8.3E-09 -- 4.3E-04 -- 4.3E-04
Exposure Point Total 8.3E-09 4.3E-04

Exposure Medium Total 8.3E-09 5.0E-02
Medium Total 8.3E-09 5.0E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-08 -- 5.9E-08 Reproductive -- 4.8E-05 -- 4.8E-05
1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 CNS, Respiratory, GI, Kidney -- 6.8E-08 -- 6.8E-08
1,4-Dioxane -- 2.3E-09 -- 2.3E-09 GI, Kidney, Cardiovascular -- 2.8E-07 -- 2.8E-07
2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07
2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05
4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08
Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07
Benzene -- 6.0E-09 -- 6.0E-09 Blood -- 1.9E-05 -- 1.9E-05
Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06
Chloroform -- 4.7E-10 -- 4.7E-10 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07
Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08
Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06
Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06
Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09
Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07
Heptane -- -- -- -- PNS -- 9.1E-08 -- 9.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.2E-05 -- 1.2E-05
Methylene Chloride -- 6.0E-11 -- 6.0E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07
O-Xylene -- -- -- -- CNS, Respiratory -- 4.8E-06 -- 4.8E-06
Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07
Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06
Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06
Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
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TABLE I1-8.6.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07
Vinyl Acetate -- -- -- -- Respiratory -- 1.8E-06 -- 1.8E-06
Vinyl Chloride -- 1.8E-09 -- 1.8E-09 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 7.2E-08 -- 7.2E-08 -- 3.9E-04 -- 3.9E-04
Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04
Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08
Benzene -- 9.6E-10 -- 9.6E-10 Blood -- 3.1E-06 -- 3.1E-06
Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06
Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08
Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06
Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04
Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06
Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 4.6E-02 -- 4.6E-02
Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 4.7E-02 -- 4.7E-02
Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 8.0E-08 Total Hazard (Soil and Soil Gas) 5.1E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-04 Total Hazard (Soil and Groundwater) 9.7E-02
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TABLE I1-8.6.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.0E-02 3.1E-06 1.9E-05
EPA U.S. Environmental Protection Agency Body Weight -- -- 3.9E-06
GI Gastrointestinal Cardiovascular -- -- 7.0E-07
NOAEL No observed adverse effects level CNS -- 4.5E-06 2.1E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.7E-07 4.2E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.5E-07

Hair -- -- --
Immunological -- -- --

Kidney -- -- 1.3E-06
Liver -- 4.6E-02 5.8E-06
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.2E-06
Organ weight -- 5.1E-04 3.9E-06

PNS -- 5.2E-06 1.2E-05
Reproductive -- -- 4.8E-05

Respiratory 4.3E-04 6.9E-06 2.0E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.7E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.6.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00

Medium Total 1.3E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.1E-05 mg/kg-day 9.0E-03 mg/kg-day 7.8E-03
Cobalt 1.3E+01 mg/kg 4.4E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.1E-02
Lead 6.7E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.5E-05 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 6.5E-05 mg/kg-day 1.2E-03
Vinyl chloride 4.1E+00 mg/kg 1.4E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 3.9E-07 4.1E-06 mg/kg-day 3.0E-03 mg/kg-day 1.4E-03

Exp. Route Total 3.9E-07 5.2E-02

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 3.9E-07 5.2E-02

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.8E-09 2.1E-09 mg/m3 6.0E-06 mg/m3 3.5E-04
(Particulates) Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 1.4E-11 mg/m3 -- -- --

Exp. Route Total 6.8E-09 3.5E-04

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 7.8E-05 (μg/m3)-1 2.6E-05 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Exp. Route Total 2.6E-05 9.2E-03
Exposure Point Total 2.6E-05 9.5E-03

Exposure Medium Total 2.6E-05 6.1E-02
Medium Total 2.6E-05 6.1E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 1.7E-04 (μg/m3)-1 5.9E-08 9.7E-07 mg/m3 2.0E-02 mg/m3 4.8E-05
1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08
1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07
2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07
2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05
4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07
4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08
Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07
Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 2.9E-05 (μg/m3)-1 6.0E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05
Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06
Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 5.3E-06 (μg/m3)-1 4.7E-10 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07
Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08
Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06
Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06
Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS
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TABLE I1-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07
Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E+00 mg/m3 9.1E-08
M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 7.0E-01 mg/m3 1.2E-05
Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 1.0E-06 (μg/m3)-1 6.0E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07
O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 7.0E-01 mg/m3 4.8E-06
Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07
Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06
Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06
Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06
Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07
Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07
Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 7.8E-05 (μg/m3)-1 1.8E-09 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 7.2E-08 3.9E-04
Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04
Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05
(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08
Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 2.9E-05 (μg/m3)-1 9.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06
Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06
Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06
cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --
Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08
Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06
Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08
trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04
Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06
Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02
Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 1.3E-04 4.7E-02
Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02
Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.6E-05 Total of Receptor Hazards (Soil and Soil Gas) 6.2E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.5E-04 Total of Receptor Hazards (Soil and Groundwater) 1.1E-01
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TABLE I1-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.6.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 7.8E-03 -- -- 7.8E-03

Cobalt -- -- -- -- Blood 4.1E-02 -- -- 4.1E-02
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.2E-03 -- -- 1.2E-03
Vinyl chloride 3.9E-07 -- -- 3.9E-07 Liver 1.4E-03 -- -- 1.4E-03

Chemical Total 3.9E-07 -- 0.0E+00 3.9E-07 5.2E-02 -- 0.0E+00 5.2E-02
Exposure Point Total 3.9E-07 5.2E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 6.8E-09 -- 6.8E-09 Respiratory -- 3.5E-04 -- 3.5E-04

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 2.6E-05 -- 2.6E-05 Liver -- 9.2E-03 -- 9.2E-03

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 9.5E-03 -- 9.5E-03
Exposure Point Total 2.6E-05 9.5E-03

Exposure Medium Total 2.6E-05 6.1E-02
Medium Total 2.6E-05 6.1E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-08 -- 5.9E-08 Reproductive -- 4.8E-05 -- 4.8E-05
1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 CNS, Respiratory, GI, Kidney -- 6.8E-08 -- 6.8E-08
1,4-Dioxane -- 2.3E-09 -- 2.3E-09 GI, Kidney, Cardiovascular -- 2.8E-07 -- 2.8E-07
2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07
2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05
4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08
Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07
Benzene -- 6.0E-09 -- 6.0E-09 Blood -- 1.9E-05 -- 1.9E-05
Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06
Chloroform -- 4.7E-10 -- 4.7E-10 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07
Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08
Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06
Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06
Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09
Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07
Heptane -- -- -- -- PNS -- 9.1E-08 -- 9.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.2E-05 -- 1.2E-05
Methylene Chloride -- 6.0E-11 -- 6.0E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07
O-Xylene -- -- -- -- CNS, Respiratory -- 4.8E-06 -- 4.8E-06
Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07
Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06
Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06
Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-8.6.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06
Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07
Vinyl Acetate -- -- -- -- Respiratory -- 1.8E-06 -- 1.8E-06
Vinyl Chloride -- 1.8E-09 -- 1.8E-09 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 7.2E-08 -- 7.2E-08 -- 3.9E-04 -- 3.9E-04
Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04
Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08
Benzene -- 9.6E-10 -- 9.6E-10 Blood -- 3.1E-06 -- 3.1E-06
Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06
Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08
Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06
Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04
Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06
Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 4.6E-02 -- 4.6E-02
Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 4.7E-02 -- 4.7E-02
Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.6E-05 Total Hazard (Soil and Soil Gas) 6.2E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-04 Total Hazard (Soil and Groundwater) 1.1E-01
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TABLE I1-8.6.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.2E-02 5.2E-06 1.9E-05
EPA U.S. Environmental Protection Agency Body Weight -- -- 3.9E-06
GI Gastrointestinal Cardiovascular -- -- 7.0E-07
NOAEL No observed adverse effects level CNS -- 4.7E-02 2.1E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 7.0E-06 4.2E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.5E-07

Hair 1.2E-03 -- --
Immunological -- -- --

Kidney -- -- 1.3E-06
Liver 1.8E-02 1.8E-06 5.8E-06
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.2E-06
Organ weight -- 1.1E-06 3.9E-06

PNS -- 1.6E-06 1.2E-05
Reproductive -- -- 4.8E-05

Respiratory 3.5E-04 1.2E-08 2.0E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.7E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.6.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Vinyl chloride -- 2.6E-05 -- 2.6E-05 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.6E-05 0.0E+00

Exposure Medium Total 2.6E-05 0.0E+00
Medium Total 2.6E-05 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00

Medium Total 1.3E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.6E-05 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-7.6.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.3E-06 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 9.0E-03 mg/kg-day 2.6E-02
Cobalt 1.3E+01 mg/kg 5.8E-07 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 3.0E-04 mg/kg-day 1.4E-01
Lead 6.7E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 3.7E-09 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 6.5E-05 mg/kg-day 4.0E-03
Vinyl chloride 4.1E+00 mg/kg 1.9E-07 mg/kg-day 2.7E-01 (mg/kg-day)-1 5.2E-08 1.3E-05 mg/kg-day 3.0E-03 mg/kg-day 4.5E-03

Exp. Route Total 5.2E-08 1.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 5.2E-08 1.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 4.1E-05 ug/m3 9.0E-03 (μg/m3)-1 3.7E-07 2.9E-06 mg/m3 6.0E-06 mg/m3 4.8E-01
(Particulates) Lead 6.7E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.6E-07 ug/m3 -- -- -- 1.8E-08 mg/m3 -- -- --

Exp. Route Total 3.7E-07 4.8E-01

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.8E-02 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Exp. Route Total 1.0E-06 9.2E-03
Exposure Point Total 1.4E-06 4.9E-01

Exposure Medium Total 1.4E-06 6.6E-01
Medium Total 1.4E-06 6.6E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
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Hazard 
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.6.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.7E-01 (a) ug/m3 2.5E-05 ug/m3 -- -- -- 1.8E-06 mg/m3 2.0E-01 mg/m3 8.9E-06
Trench (Trench Air) 2-Butanone 2.2E-03 (a) ug/m3 3.3E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 5.0E+00 mg/m3 4.6E-09

Acetone 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 3.1E+01 mg/m3 3.4E-09
Benzene 4.7E-03 (a) ug/m3 7.0E-07 ug/m3 2.9E-05 (μg/m3)-1 2.0E-11 4.9E-08 mg/m3 3.0E-02 mg/m3 1.6E-06
Carbon disulfide 2.3E-01 (a) ug/m3 3.4E-05 ug/m3 -- -- -- 2.4E-06 mg/m3 7.0E-01 mg/m3 3.4E-06
Chloromethane 7.9E-03 (a) ug/m3 1.2E-06 ug/m3 -- -- -- 8.1E-08 mg/m3 9.0E-02 mg/m3 9.0E-07
cis-1,2-Dichloroethene 4.7E+01 (a) ug/m3 6.9E-03 ug/m3 -- -- -- 4.8E-04 mg/m3 -- -- --
Ethylbenzene 2.3E-03 (a) ug/m3 3.4E-07 ug/m3 2.5E-06 (μg/m3)-1 8.4E-13 2.4E-08 mg/m3 1.0E+00 mg/m3 2.4E-08
Nitrobenzene 1.5E-04 (a) ug/m3 2.2E-08 ug/m3 4.0E-05 (μg/m3)-1 8.8E-13 1.5E-09 mg/m3 9.0E-03 mg/m3 1.7E-07
Toluene 3.4E-03 (a) ug/m3 5.0E-07 ug/m3 -- -- -- 3.5E-08 mg/m3 5.0E+00 mg/m3 6.9E-09
trans-1,2-Dichloroethene 1.6E+00 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 4.0E-02 (a) ug/m3 5.8E-06 ug/m3 2.0E-06 (μg/m3)-1 1.2E-11 4.1E-07 mg/m3 6.0E-01 mg/m3 6.8E-07
Vinyl chloride 2.7E+02 (a) ug/m3 3.9E-02 ug/m3 7.8E-05 (μg/m3)-1 3.1E-06 2.7E-03 mg/m3 1.0E-01 mg/m3 2.7E-02
Xylene (total) 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06

Exp. Route Total 3.1E-06 2.8E-02
Exposure Point Total 3.1E-06 2.8E-02

Exposure Medium Total 3.1E-06 2.8E-02
Medium Total 3.1E-06 2.8E-02
Receptor Total Total of Receptor Risks Across All Media 4.5E-06 Total of Receptor Hazards Across All Media 6.9E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface mg/L Milligram per liter
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RfC Reference concentration
mg/kg-day Milligram per kilogram per day RME Reasonable maximum exposure
(mg/kg-day)-1 1/(Milligram per kilogram per day) ug/m3 Microgram per cubic meter
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TABLE I1-8.6.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 2.6E-02 -- -- 2.6E-02

Cobalt -- -- -- -- Blood 1.4E-01 -- -- 1.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 4.0E-03 -- -- 4.0E-03
Vinyl chloride 5.2E-08 -- -- 5.2E-08 Liver 4.5E-03 -- -- 4.5E-03

Chemical Total 5.2E-08 -- 0.0E+00 5.2E-08 1.7E-01 -- 0.0E+00 1.7E-01
Exposure Point Total 5.2E-08 1.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 3.7E-07 -- 3.7E-07 Respiratory -- 4.8E-01 -- 4.8E-01

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 9.2E-03 -- 9.2E-03

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.4E-06 4.9E-01

Exposure Medium Total 1.4E-06 6.6E-01
Medium Total 1.4E-06 6.6E-01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 8.9E-06 -- 8.9E-06
(Inhalation) 2-Butanone -- -- -- -- Developmental -- 4.6E-09 -- 4.6E-09

Acetone -- -- -- -- CNS -- 3.4E-09 -- 3.4E-09
Benzene -- 2.0E-11 -- 2.0E-11 Blood -- 1.6E-06 -- 1.6E-06
Carbon disulfide -- -- -- -- PNS -- 3.4E-06 -- 3.4E-06
Chloromethane -- -- -- -- CNS -- 9.0E-07 -- 9.0E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-13 -- 8.4E-13 Developmental -- 2.4E-08 -- 2.4E-08
Nitrobenzene -- 8.8E-13 -- 8.8E-13 Respiratory -- 1.7E-07 -- 1.7E-07
Toluene -- -- -- -- CNS -- 6.9E-09 -- 6.9E-09
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.2E-11 -- 1.2E-11 CNS -- 6.8E-07 -- 6.8E-07
Vinyl chloride -- 3.1E-06 -- 3.1E-06 Liver -- 2.7E-02 -- 2.7E-02
Xylene (total) -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Chemical Total -- 3.1E-06 -- 3.1E-06 -- 2.8E-02 -- 2.8E-02
Exposure Point Total 3.1E-06 2.8E-02

Exposure Medium Total 3.1E-06 2.8E-02
Medium Total 3.1E-06 2.8E-02
Receptor Total Total Risk Across All Media 4.5E-06 Total Hazard Across All Media 6.9E-01
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-8.6.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.4E-01 1.6E-06 1.4E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- 2.6E-06 2.6E-06
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 2.8E-08 2.8E-08
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-03 -- 4.0E-03
Immunological -- -- --

Kidney -- -- --
Liver 4.0E-02 2.7E-02 6.7E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 2.7E-04

PNS -- 3.4E-06 3.4E-06
Reproductive -- -- --

Respiratory 4.8E-01 1.7E-07 4.8E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.6.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench Vinyl chloride -- 3.1E-06 -- 3.1E-06 -- -- -- -- --
(Inhalation)

Chemical Total -- 3.1E-06 -- 3.1E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 3.1E-06 0.0E+00

Exposure Medium Total 3.1E-06 0.0E+00
Medium Total 3.1E-06 0.0E+00
Receptor Total Total Risk Across All Media 3.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-7.6.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 7.2E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.0E-02
Lead 1.3E+02 mg/kg 6.3E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day -- -- --

Exp. Route Total 0.00E+00 7.0E-02

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 7.0E-02

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 3.7E-06 ug/m3 9.0E-03 (μg/m3)-1 3.3E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 3.3E-08 1.8E-03
Exposure Point Total 3.3E-08 1.8E-03

Exposure Medium Total 3.3E-08 7.2E-02
Medium Total 3.3E-08 7.2E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 1.7E-04 (μg/m3)-1 5.9E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 2.9E-05 (μg/m3)-1 6.1E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 5.3E-06 (μg/m3)-1 4.8E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 1.0E-06 (μg/m3)-1 6.1E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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TABLE I1-7.6.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-05 (μg/m3)-1 1.8E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 7.2E-07 4.1E-03
Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03
Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 2.9E-05 (μg/m3)-1 9.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 7.8E-05 (μg/m3)-1 1.3E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.3E-03 4.9E-01
Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01
Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 7.6E-07 Total of Receptor Hazards (Soil and Soil Gas) 7.6E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-03 Total of Receptor Hazards (Soil and Groundwater) 5.6E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.6.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 7.0E-02 -- -- 7.0E-02

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 7.0E-02 -- 0.0E+00 7.0E-02
Exposure Point Total 0.0E+00 7.0E-02

Outdoor Air Cobalt -- 3.3E-08 -- 3.3E-08 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 3.3E-08 1.8E-03

Exposure Medium Total 3.3E-08 7.2E-02
Medium Total 3.3E-08 7.2E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-07 -- 5.9E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.3E-08 -- 2.3E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 6.1E-08 -- 6.1E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 4.8E-09 -- 4.8E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 6.1E-10 -- 6.1E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.6.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 1.8E-08 -- 1.8E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 7.2E-07 -- 7.2E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03
Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 9.6E-09 -- 9.6E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.3E-03 -- 1.3E-03 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01
Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 7.6E-07 Total Hazard (Soil and Soil Gas) 7.6E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-03 Total Hazard (Soil and Groundwater) 5.6E-01
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TABLE I1-8.6.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 7.0E-02 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver -- 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.8E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.6.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-03 -- 1.3E-03 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-03 0.0E+00

Exposure Medium Total 1.3E-03 0.0E+00
Medium Total 1.3E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.6.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01
Lead 1.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 6.5E-01

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 8.1E-06 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 8.3E-09 1.8E-03
Exposure Point Total 8.3E-09 1.8E-03

Exposure Medium Total 8.3E-09 6.5E-01
Medium Total 8.3E-09 6.5E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 1.7E-04 (μg/m3)-1 1.5E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.5E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 5.3E-06 (μg/m3)-1 1.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 1.0E-06 (μg/m3)-1 1.5E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration
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TABLE I1-7.6.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 7.8E-05 (μg/m3)-1 4.5E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.8E-07 4.1E-03
Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03
Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 2.9E-05 (μg/m3)-1 2.4E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 7.8E-05 (μg/m3)-1 3.2E-04 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 3.2E-04 4.9E-01
Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01
Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.9E-07 Total of Receptor Hazards (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.2E-04 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.6.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 6.5E-01 -- 0.0E+00 6.5E-01
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 8.3E-09 -- 8.3E-09 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 8.3E-09 1.8E-03

Exposure Medium Total 8.3E-09 6.5E-01
Medium Total 8.3E-09 6.5E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.5E-07 -- 1.5E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 5.8E-09 -- 5.8E-09 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 1.5E-08 -- 1.5E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 1.2E-09 -- 1.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 1.5E-10 -- 1.5E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.6.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient
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FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 4.5E-09 -- 4.5E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03
Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 2.4E-09 -- 2.4E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 3.2E-04 -- 3.2E-04 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01
Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.9E-07 Total Hazard (Soil and Soil Gas) 6.6E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.2E-04 Total Hazard (Soil and Groundwater) 1.1E+00
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver -- 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.8E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.6.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 3.2E-04 -- 3.2E-04 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 3.2E-04 0.0E+00

Exposure Medium Total 3.2E-04 0.0E+00
Medium Total 3.2E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.2E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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TABLE I1-7.6.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Cobalt 1.5E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01
Lead 1.3E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Exp. Route Total 0.0E+00 6.5E-01

Dermal Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Inhalation Cobalt 1.5E+01 mg/kg 4.6E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03
(Particulates) Lead 1.3E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Exp. Route Total 4.2E-08 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 4.2E-08 6.5E-01
Medium Total 4.2E-08 6.5E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 1.7E-04 (μg/m3)-1 7.4E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 2.9E-05 (μg/m3)-1 7.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 5.3E-06 (μg/m3)-1 6.0E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08
Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 1.0E-06 (μg/m3)-1 7.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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Medium
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Route
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TABLE I1-7.6.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 7.8E-05 (μg/m3)-1 2.3E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 9.1E-07 4.1E-03
Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03
Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.2E-08 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 7.8E-05 (μg/m3)-1 1.6E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.6E-03 4.9E-01
Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01
Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 9.5E-07 Total of Receptor Hazards (Soil and Soil Gas) 6.6E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.6E-03 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter

2 of 2



TABLE I1-8.6.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Lead -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 6.5E-01 -- 0.0E+00 6.5E-01
Exposure Point Total 0.0E+00 6.5E-01

Outdoor Air Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03
(Particulates and VOCs) Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 4.2E-08 -- 4.2E-08 -- 1.8E-03 -- 1.8E-03
Exposure Point Total 4.2E-08 1.8E-03

Exposure Medium Total 4.2E-08 6.5E-01
Medium Total 4.2E-08 6.5E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 7.4E-07 -- 7.4E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.9E-08 -- 2.9E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 7.6E-08 -- 7.6E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 6.0E-09 -- 6.0E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 7.6E-10 -- 7.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.6.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 2.3E-08 -- 2.3E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 9.1E-07 -- 9.1E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03
Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 1.2E-08 -- 1.2E-08 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.6E-03 -- 1.6E-03 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01
Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 9.5E-07 Total Hazard (Soil and Soil Gas) 6.6E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.6E-03 Total Hazard (Soil and Groundwater) 1.1E+00

2 of 3



TABLE I1-8.6.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver -- 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.8E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.6.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.6E-03 -- 1.6E-03 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.6E-03 0.0E+00

Exposure Medium Total 1.6E-03 0.0E+00
Medium Total 1.6E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.6E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.6.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.4E-05 mg/kg-day -- -- -- 9.9E-05 mg/kg-day 9.0E-03 mg/kg-day 1.1E-02
Cobalt 1.3E+01 mg/kg 5.9E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.8E-02
Lead 6.7E+01 mg/kg 3.1E-05 mg/kg-day -- -- -- 9.1E-05 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 6.5E-05 mg/kg-day 1.7E-03
Vinyl chloride 4.1E+00 mg/kg 1.9E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 5.3E-07 5.7E-06 mg/kg-day 3.0E-03 mg/kg-day 1.9E-03

Exp. Route Total 5.26E-07 7.2E-02

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 5.3E-07 7.2E-02

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 2.8E-08 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.9E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.3E+00 ug/m3 7.8E-05 (μg/m3)-1 1.0E-04 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 1.0E-04 3.9E-02
Exposure Point Total 1.0E-04 4.0E-02

Exposure Medium Total 1.0E-04 1.1E-01
Medium Total 1.0E-04 1.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 1.7E-04 (μg/m3)-1 5.9E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 2.9E-05 (μg/m3)-1 6.1E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 5.3E-06 (μg/m3)-1 4.8E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.6.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 1.0E-06 (μg/m3)-1 6.1E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-05 (μg/m3)-1 1.8E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 7.2E-07 4.1E-03
Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03
Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 2.9E-05 (μg/m3)-1 9.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 7.8E-05 (μg/m3)-1 1.3E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.3E-03 4.9E-01
Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01
Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.0E-04 Total of Receptor Hazards (Soil and Soil Gas) 1.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.4E-03 Total of Receptor Hazards (Soil and Groundwater) 6.0E-01
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TABLE I1-7.6.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.6.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.1E-02 -- -- 1.1E-02

Cobalt -- -- -- -- Blood 5.8E-02 -- -- 5.8E-02
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.7E-03 -- -- 1.7E-03
Vinyl chloride 5.3E-07 -- -- 5.3E-07 Liver 1.9E-03 -- -- 1.9E-03

Chemical Total 5.3E-07 -- 0.0E+00 5.3E-07 7.2E-02 -- 0.0E+00 7.2E-02
Exposure Point Total 5.3E-07 7.2E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 1.0E-04 -- 1.0E-04 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 1.0E-04 -- 1.0E-04 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 1.0E-04 4.0E-02

Exposure Medium Total 1.0E-04 1.1E-01
Medium Total 1.0E-04 1.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-07 -- 5.9E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.3E-08 -- 2.3E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 6.1E-08 -- 6.1E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 4.8E-09 -- 4.8E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 6.1E-10 -- 6.1E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 3



TABLE I1-8.6.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 1.8E-08 -- 1.8E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 7.2E-07 -- 7.2E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03
Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 9.6E-09 -- 9.6E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.3E-03 -- 1.3E-03 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01
Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.0E-04 Total Hazard (Soil and Soil Gas) 1.2E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.4E-03 Total Hazard (Soil and Groundwater) 6.0E-01
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TABLE I1-8.6.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.9E-02 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair 1.7E-03 -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver 5.1E-02 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.5E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.6.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Vinyl chloride -- 1.0E-04 -- 1.0E-04 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.0E-04 -- 1.0E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.0E-04 0.0E+00

Exposure Medium Total 1.0E-04 0.0E+00
Medium Total 1.0E-04 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-03 -- 1.3E-03 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-03 0.0E+00

Exposure Medium Total 1.3E-03 0.0E+00
Medium Total 1.3E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.0E-04 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.4E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.6.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 7.9E-05 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01
Cobalt 1.3E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01
Lead 6.7E+01 mg/kg 7.3E-05 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 8.9E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02
Vinyl chloride 4.1E+00 mg/kg 4.5E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.2E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Exp. Route Total 1.2E-06 6.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 1.2E-06 6.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.9E-09 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 6.9E-09 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 7.8E-05 (μg/m3)-1 2.6E-05 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 2.6E-05 3.9E-02
Exposure Point Total 2.6E-05 4.0E-02

Exposure Medium Total 2.7E-05 7.1E-01
Medium Total 2.7E-05 7.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 1.7E-04 (μg/m3)-1 1.5E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.5E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 5.3E-06 (μg/m3)-1 1.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.6.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 1.0E-06 (μg/m3)-1 1.5E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 7.8E-05 (μg/m3)-1 4.5E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.8E-07 4.1E-03
Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03
Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 2.9E-05 (μg/m3)-1 2.4E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 7.8E-05 (μg/m3)-1 3.2E-04 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 3.2E-04 4.9E-01
Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01
Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.7E-05 Total of Receptor Hazards (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.5E-04 Total of Receptor Hazards (Soil and Groundwater) 1.2E+00
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TABLE I1-7.6.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.6.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02
Vinyl chloride 1.2E-06 -- -- 1.2E-06 Liver 1.8E-02 -- -- 1.8E-02

Chemical Total 1.2E-06 -- 0.0E+00 1.2E-06 6.7E-01 -- 0.0E+00 6.7E-01
Exposure Point Total 1.2E-06 6.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 6.9E-09 -- 6.9E-09 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 2.6E-05 -- 2.6E-05 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 2.6E-05 4.0E-02

Exposure Medium Total 2.7E-05 7.1E-01
Medium Total 2.7E-05 7.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.5E-07 -- 1.5E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 5.8E-09 -- 5.8E-09 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 1.5E-08 -- 1.5E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 1.2E-09 -- 1.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 1.5E-10 -- 1.5E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.6.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 4.5E-09 -- 4.5E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03
Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 2.4E-09 -- 2.4E-09 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 3.2E-04 -- 3.2E-04 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01
Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-05 Total Hazard (Soil and Soil Gas) 7.2E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.5E-04 Total Hazard (Soil and Groundwater) 1.2E+00
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TABLE I1-8.6.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair 1.6E-02 -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver 1.6E-01 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.5E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.6.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 1.2E-06 -- -- 1.2E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 0.0E+00 1.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Outdoor Air Vinyl chloride -- 2.6E-05 -- 2.6E-05 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 2.6E-05 0.0E+00

Exposure Medium Total 2.7E-05 0.0E+00
Medium Total 2.7E-05 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 3.2E-04 -- 3.2E-04 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 3.2E-04 0.0E+00

Exposure Medium Total 3.2E-04 0.0E+00
Medium Total 3.2E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-05 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.5E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-7.6.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01
Cobalt 1.3E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01
Lead 6.7E+01 mg/kg 1.0E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --
Thallium 8.1E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02
Vinyl chloride 4.1E+00 mg/kg 6.5E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.8E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Exp. Route Total 1.8E-06 6.7E-01

Dermal 1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Exp. Route Total 0.0E+00 0.0E+00
Exposure Point Total 1.8E-06 6.7E-01

Outdoor Air Inhalation Cobalt 1.3E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03
(Particulates) Lead 6.7E+01 mg/kg 2.0E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Thallium 8.1E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.5E-03

Inhalation 1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E+01 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --
(Volatiles) Vinyl chloride 4.1E+00 mg/kg 1.7E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Exp. Route Total 1.3E-04 3.9E-02
Exposure Point Total 1.3E-04 4.0E-02

Exposure Medium Total 1.3E-04 7.1E-01
Medium Total 1.3E-04 7.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 1.7E-04 (μg/m3)-1 7.4E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04
1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07
1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06
2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06
2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04
4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06
4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07
Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06
Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 2.9E-05 (μg/m3)-1 7.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04
Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05
Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 5.3E-06 (μg/m3)-1 6.0E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06
Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07
Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05
Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05
Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.6.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06
Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07
M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04
Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 1.0E-06 (μg/m3)-1 7.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06
O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05
Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06
Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05
Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05
Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05
Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06
Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06
Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 7.8E-05 (μg/m3)-1 2.3E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 9.1E-07 4.1E-03
Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03
Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04
(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06
Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.2E-08 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05
Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05
Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05
cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --
Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07
Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05
Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03
Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05
Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 7.8E-05 (μg/m3)-1 1.6E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01
Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.6E-03 4.9E-01
Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01
Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.3E-04 Total of Receptor Hazards (Soil and Soil Gas) 7.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.7E-03 Total of Receptor Hazards (Soil and Groundwater) 1.2E+00
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TABLE I1-7.6.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.6.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01
Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02
Vinyl chloride 1.8E-06 -- -- 1.8E-06 Liver 1.8E-02 -- -- 1.8E-02

Chemical Total 1.8E-06 -- 0.0E+00 1.8E-06 6.7E-01 -- 0.0E+00 6.7E-01
Exposure Point Total 1.8E-06 6.7E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Lead -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- --
Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 3.9E-02 -- 3.9E-02

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 4.0E-02 -- 4.0E-02
Exposure Point Total 1.3E-04 4.0E-02

Exposure Medium Total 1.3E-04 7.1E-01
Medium Total 1.3E-04 7.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 7.4E-07 -- 7.4E-07 Reproductive -- 5.1E-04 -- 5.1E-04
1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07
1,4-Dioxane -- 2.9E-08 -- 2.9E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06
2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06
2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04
4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06
4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07
Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06
Benzene -- 7.6E-08 -- 7.6E-08 Blood -- 2.0E-04 -- 2.0E-04
Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05
Chloroform -- 6.0E-09 -- 6.0E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06
Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07
Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05
Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05
Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08
Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06
Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04
Methylene Chloride -- 7.6E-10 -- 7.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05
Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06
Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05
Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05
Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.6.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05
Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06
Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06
Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05
Vinyl Chloride -- 2.3E-08 -- 2.3E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 9.1E-07 -- 9.1E-07 -- 4.1E-03 -- 4.1E-03
Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03
Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04
(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06
Benzene -- 1.2E-08 -- 1.2E-08 Blood -- 3.2E-05 -- 3.2E-05
Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05
Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07
Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03
Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05
Vinyl chloride -- 1.6E-03 -- 1.6E-03 Liver -- 4.8E-01 -- 4.8E-01
Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 4.9E-01 -- 4.9E-01
Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01
Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-04 Total Hazard (Soil and Soil Gas) 7.2E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-03 Total Hazard (Soil and Groundwater) 1.2E+00
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TABLE I1-8.6.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04
EPA U.S. Environmental Protection Agency Body Weight -- -- 4.1E-05
GI Gastrointestinal Cardiovascular -- -- 7.3E-06
NOAEL No observed adverse effects level CNS -- 4.7E-05 2.2E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.8E-06 4.4E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- 3.6E-06

Hair 1.6E-02 -- --
Immunological -- -- --

Kidney -- -- 1.4E-05
Liver 1.6E-01 4.8E-01 6.0E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- 2.4E-05
Organ weight -- 5.3E-03 4.1E-05

PNS -- 5.5E-05 1.2E-04
Reproductive -- -- 5.1E-04

Respiratory 1.5E-03 7.3E-05 2.1E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.6.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Vinyl chloride 1.8E-06 -- -- 1.8E-06 -- -- -- -- --

Chemical Total 1.8E-06 -- 0.0E+00 1.8E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Outdoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00
Medium Total 1.3E-04 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.6E-03 -- 1.6E-03 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.6E-03 0.0E+00

Exposure Medium Total 1.6E-03 0.0E+00
Medium Total 1.6E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-04 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.7.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.3E-06 mg/kg-day 4.0E-04 mg/kg-day 2.1E-02
Aroclor-1260 8.2E-02 mg/kg 2.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Benzo(a)anthracene 1.2E-01 mg/kg 4.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.0E-08 1.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 2.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.0E-07 7.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 3.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.7E-08 1.0E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.2E-08 3.1E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 3.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.0E-06 8.5E-11 mg/kg-day 1.0E-09 mg/kg-day 8.5E-02
Lead 6.2E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 6.1E-04 mg/kg-day -- -- --

Exp. Route Total 4.4E-06 1.1E-01

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 4.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.4E-03
Benzo(a)anthracene 1.2E-01 mg/kg 6.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.5E-08 1.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.9E-07 1.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 5.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.0E-08 1.5E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.8E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 1.0E-03 mg/kg-day 4.9E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 4.6E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-06 2.9E-11 mg/kg-day 1.0E-09 mg/kg-day 2.9E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.9E-06 3.6E-02
Exposure Point Total 6.3E-06 1.5E-01

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 5.1E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 2.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.1E-12 1.3E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.0E-13 1.8E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 2.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 7.4E-10 mg/m3 2.0E-05 mg/m3 3.7E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 5.2E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 1.5E-14 mg/m3 4.0E-08 mg/m3 3.7E-07
Lead 6.2E+02 mg/kg 3.7E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 1.3E-09 3.7E-05
Exposure Point Total 1.3E-09 3.7E-05

Exposure Medium Total 6.3E-06 1.5E-01
Medium Total 6.3E-06 1.5E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08
(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 3.0E+00 mg/m3 2.2E-09

Exp. Route Total 6.2E-13 3.9E-08
Exposure Point Total 6.2E-13 3.9E-08

Exposure Medium Total 6.2E-13 3.9E-08
Medium Total 6.2E-13 3.9E-08
Receptor Total Total of Receptor Risks Across All Media 6.3E-06 Total of Receptor Hazards Across All Media 1.5E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.1E-02 -- -- 2.1E-02

Aroclor-1260 5.7E-08 -- 9.1E-08 1.5E-07 Eyes, Nails, Immunological 4.0E-03 -- 6.4E-03 1.0E-02
Benzo(a)anthracene 3.0E-08 -- 4.5E-08 7.5E-08 -- -- -- -- --
Benzo(a)pyrene 2.0E-07 -- 2.9E-07 4.9E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.7E-08 -- 4.0E-08 6.7E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.3E-03 -- 4.9E-05 4.4E-03
Dibenz(a,h)anthracene 8.2E-08 -- 1.2E-07 2.0E-07 -- -- -- -- --
Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 Developmental 8.5E-02 -- 2.9E-02 1.1E-01
Lead -- -- -- -- -- -- -- -- --

Chemical Total 4.4E-06 -- 1.9E-06 6.3E-06 1.1E-01 -- 3.6E-02 1.5E-01
Exposure Point Total 6.3E-06 1.5E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.1E-12 -- 5.1E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 7.0E-13 -- 7.0E-13 -- -- -- -- --
Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 3.7E-05 -- 3.7E-05
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.7E-07 -- 3.7E-07

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-09 -- 1.3E-09 -- 3.7E-05 -- 3.7E-05
Exposure Point Total 1.3E-09 3.7E-05

Exposure Medium Total 6.3E-06 1.5E-01
Medium Total 6.3E-06 1.5E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Organ Weight, Eyes -- 2.2E-09 -- 2.2E-09

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.9E-08 -- 3.9E-08
Exposure Point Total 6.2E-13 3.9E-08

Exposure Medium Total 6.2E-13 3.9E-08

Medium Total 6.2E-13 3.9E-08

Receptor Total Total Risk Across All Media 6.3E-06 Total Hazard Across All Media 1.5E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.7.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.1E-02 -- 2.1E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- 1.8E-08 1.8E-08
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-01 2.0E-08 1.1E-01
RME Reasonable maximum exposure Endocrine 3.7E-07 -- 3.7E-07
VOC Volatile organic compound Eyes 1.0E-02 2.2E-09 1.0E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 1.0E-02 -- 1.0E-02

Kidney 4.4E-03 -- 4.4E-03
Liver 3.7E-07 -- 3.7E-07
Nails 1.0E-02 -- 1.0E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.2E-09 2.2E-09

PNS -- -- --
Reproductive 3.7E-07 -- 3.7E-07

Respiratory 3.7E-05 -- 3.7E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.7.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 -- -- -- -- --

Chemical Total 4.0E-06 -- 1.4E-06 5.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 5.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.3E-06 0.0E+00
Medium Total 5.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 5.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.7.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 4.0E-04 mg/kg-day 1.6E-02
Aroclor-1260 5.1E-02 mg/kg 1.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.6E-08 5.0E-08 mg/kg-day 2.0E-05 mg/kg-day 2.5E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.6E-08 6.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 5.8E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.1E-08 8.0E-08 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03
Cobalt 1.0E+01 mg/kg 3.6E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.2E-08 3.1E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.4E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-06 6.7E-11 mg/kg-day 1.0E-09 mg/kg-day 6.7E-02
Lead 3.4E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.3E-04 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 2.0E-02 mg/kg-day 3.1E-04

Exp. Route Total 3.4E-06 1.2E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 2.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Benzo(a)anthracene 6.2E-02 mg/kg 3.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.3E-08 9.0E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.2E-07 8.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.1E-08 1.2E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 1.0E-03 mg/kg-day 4.2E-05
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 4.6E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 8.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 2.3E-11 mg/kg-day 1.0E-09 mg/kg-day 2.3E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 9.1E-06 mg/kg-day 2.0E-02 mg/kg-day 4.6E-04

Exp. Route Total 1.5E-06 2.7E-02
Exposure Point Total 4.9E-06 1.5E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 3.8E-07 ug/m3 -- -- -- 1.1E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.7E-12 8.6E-12 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 1.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 9.9E-12 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 1.4E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.5E-10 6.3E-10 mg/m3 2.0E-05 mg/m3 3.2E-05
Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 1.7E-09 mg/m3 6.0E-06 mg/m3 2.9E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 1.1E-14 mg/m3 4.0E-08 mg/m3 2.9E-07
Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --

Exp. Route Total 6.7E-09 3.2E-04

Inhalation Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03
(Volatiles)

Exp. Route Total 3.5E-07 9.6E-03
Exposure Point Total 3.6E-07 9.9E-03

Exposure Medium Total 5.3E-06 1.6E-01
Medium Total 5.3E-06 1.6E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08
(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 3.0E+00 mg/m3 2.2E-09

Exp. Route Total 6.2E-13 3.9E-08
Exposure Point Total 6.2E-13 3.9E-08

Exposure Medium Total 6.2E-13 3.9E-08
Medium Total 6.2E-13 3.9E-08
Receptor Total Total of Receptor Risks Across All Media 5.3E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 1.6E-02 -- -- 1.6E-02

Aroclor-1260 3.6E-08 -- 5.7E-08 9.2E-08 Eyes, Nails, Immunological 2.5E-03 -- 4.0E-03 6.5E-03
Benzo(a)anthracene 1.6E-08 -- 2.3E-08 3.9E-08 -- -- -- -- --
Benzo(a)pyrene 1.5E-07 -- 2.2E-07 3.7E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.1E-08 -- 3.1E-08 5.2E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.7E-03 -- 4.2E-05 3.7E-03
Cobalt -- -- -- -- Blood 3.4E-02 -- -- 3.4E-02
Dibenz(a,h)anthracene 8.2E-08 -- 1.2E-07 2.0E-07 -- -- -- -- --
Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 Developmental 6.7E-02 -- 2.3E-02 8.9E-02

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 3.1E-04 -- 4.6E-04 7.7E-04

Chemical Total 3.4E-06 -- 1.5E-06 4.9E-06 1.2E-01 -- 2.7E-02 1.5E-01
Exposure Point Total 4.9E-06 1.5E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --
Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --
Cadmium -- 9.5E-10 -- 9.5E-10 Kidney, Respiratory -- 3.2E-05 -- 3.2E-05
Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 2.9E-04 -- 2.9E-04
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 2.9E-07 -- 2.9E-07

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 9.6E-03 -- 9.6E-03

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 9.9E-03 -- 9.9E-03
Exposure Point Total 3.6E-07 9.9E-03

Exposure Medium Total 5.3E-06 1.6E-01
Medium Total 5.3E-06 1.6E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Organ Weight, Eyes -- 2.2E-09 -- 2.2E-09

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.9E-08 -- 3.9E-08
Exposure Point Total 6.2E-13 3.9E-08

Exposure Medium Total 6.2E-13 3.9E-08

Medium Total 6.2E-13 3.9E-08

Receptor Total Total Risk Across All Media 5.3E-06 Total Hazard Across All Media 1.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.7.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.9E-02 -- 4.9E-02
EPA U.S. Environmental Protection Agency Body Weight 7.7E-04 -- 7.7E-04
GI Gastrointestinal Cardiovascular -- 2.2E-09 --
NOAEL No observed adverse effects level CNS -- -- 1.8E-08
PNS Peripheral nervous system Death -- 1.8E-08 --
RAGS Risk Assessment Guidance for Superfund Developmental 8.9E-02 -- 8.9E-02
RME Reasonable maximum exposure Endocrine 2.9E-07 -- 2.9E-07
VOC Volatile organic compound Eyes 6.5E-03 -- 6.5E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 6.5E-03 -- 6.5E-03

Kidney 3.8E-03 -- 3.8E-03
Liver 2.9E-07 -- 2.9E-07
Nails 6.5E-03 -- 6.5E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- 2.2E-09

PNS -- -- --
Reproductive 2.9E-07 -- 2.9E-07

Respiratory 9.9E-03 -- 9.9E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.7.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 -- -- -- -- --

Chemical Total 3.1E-06 -- 1.1E-06 4.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.2E-06 0.0E+00
Medium Total 4.2E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.7.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 4.0E-04 mg/kg-day 5.2E-02
Aroclor-1260 5.1E-02 mg/kg 2.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.7E-09 1.6E-07 mg/kg-day 2.0E-05 mg/kg-day 8.2E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.1E-09 2.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.0E-08 1.9E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.7E-09 2.6E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.7E-07 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 1.0E-03 mg/kg-day 1.2E-02
Cobalt 1.0E+01 mg/kg 4.7E-07 mg/kg-day -- -- -- 3.3E-05 mg/kg-day 3.0E-04 mg/kg-day 1.1E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-08 1.0E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.1E-07 2.2E-10 mg/kg-day 1.0E-09 mg/kg-day 2.2E-01
Lead 3.4E+02 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.0E-03

Exp. Route Total 4.5E-07 4.0E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 4.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-09 3.2E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02
Benzo(a)anthracene 6.2E-02 mg/kg 5.1E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.7E-09 3.6E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 4.9E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.6E-08 3.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 6.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.9E-09 4.7E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 2.4E-09 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 1.0E-03 mg/kg-day 1.7E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-08 1.9E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-07 9.1E-11 mg/kg-day 1.0E-09 mg/kg-day 9.1E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Exp. Route Total 2.4E-07 1.1E-01
Exposure Point Total 6.9E-07 5.1E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 2.1E-05 ug/m3 -- -- -- 1.5E-06 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.7E-07 ug/m3 5.7E-04 (μg/m3)-1 9.5E-11 1.2E-08 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.9E-07 ug/m3 1.1E-03 (μg/m3)-1 2.1E-10 1.3E-08 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.7E-07 ug/m3 1.1E-04 (μg/m3)-1 2.9E-11 1.9E-08 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 1.2E-05 ug/m3 4.2E-03 (μg/m3)-1 5.2E-08 8.6E-07 mg/m3 2.0E-05 mg/m3 4.3E-02
Cobalt 1.0E+01 mg/kg 3.4E-05 ug/m3 9.0E-03 (μg/m3)-1 3.0E-07 2.4E-06 mg/m3 6.0E-06 mg/m3 3.9E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.0E-07 ug/m3 1.2E-03 (μg/m3)-1 1.3E-10 7.3E-09 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.2E-10 ug/m3 3.8E+01 (μg/m3)-1 8.4E-09 1.6E-11 mg/m3 4.0E-08 mg/m3 3.9E-04
Lead 3.4E+02 mg/kg 1.1E-03 ug/m3 -- -- -- 7.7E-05 mg/m3 -- -- --

Exp. Route Total 3.6E-07 4.4E-01

Inhalation Naphthalene 6.3E+00 mg/kg 4.1E-04 ug/m3 3.4E-05 (μg/m3)-1 1.4E-08 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03
(Volatiles)

Exp. Route Total 1.4E-08 9.6E-03
Exposure Point Total 3.8E-07 4.4E-01

Exposure Medium Total 1.1E-06 9.6E-01
Medium Total 1.1E-06 9.6E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

1 of 2



TABLE I1-7.7.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Groundwater in Inhalation 2-Butanone 3.4E-04 (a) ug/m3 5.0E-08 ug/m3 -- -- -- 3.5E-09 mg/m3 5.0E+00 mg/m3 6.9E-10
Trench (Trench Air) Acetone 1.9E-03 (a) ug/m3 2.8E-07 ug/m3 -- -- -- 2.0E-08 mg/m3 3.1E+01 mg/m3 6.4E-10

Methyl tertiary butylether 1.2E-04 (a) ug/m3 1.7E-08 ug/m3 2.6E-07 (μg/m3)-1 4.5E-15 1.2E-09 mg/m3 3.0E+00 mg/m3 4.1E-10

Exp. Route Total 4.5E-15 1.7E-09
Exposure Point Total 4.5E-15 1.7E-09

Exposure Medium Total 4.5E-15 1.7E-09
Medium Total 4.5E-15 1.7E-09
Receptor Total Total of Receptor Risks Across All Media 1.1E-06 Total of Receptor Hazards Across All Media 9.6E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 5.2E-02 -- -- 5.2E-02

Aroclor-1260 4.7E-09 -- 9.1E-09 1.4E-08 Eyes, Nails, Immunological 8.2E-03 -- 1.6E-02 2.4E-02
Benzo(a)anthracene 2.1E-09 -- 3.7E-09 5.8E-09 -- -- -- -- --
Benzo(a)pyrene 2.0E-08 -- 3.6E-08 5.5E-08 -- -- -- -- --
Benzo(b)fluoranthene 2.7E-09 -- 4.9E-09 7.7E-09 -- -- -- -- --
Cadmium -- -- -- -- Kidney 1.2E-02 -- 1.7E-04 1.2E-02
Cobalt -- -- -- -- Blood 1.1E-01 -- -- 1.1E-01
Dibenz(a,h)anthracene 1.1E-08 -- 1.9E-08 3.0E-08 -- -- -- -- --
Dioxin TEQ 4.1E-07 -- 1.7E-07 5.8E-07 Developmental 2.2E-01 -- 9.1E-02 3.1E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 1.0E-03 -- 1.8E-03 2.8E-03

Chemical Total 4.5E-07 -- 2.4E-07 6.9E-07 4.0E-01 -- 1.1E-01 5.1E-01
Exposure Point Total 6.9E-07 5.1E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 9.5E-11 -- 9.5E-11 -- -- -- -- --

Benzo(a)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Benzo(a)pyrene -- 2.1E-10 -- 2.1E-10 -- -- -- -- --
Benzo(b)fluoranthene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --
Cadmium -- 5.2E-08 -- 5.2E-08 Kidney, Respiratory -- 4.3E-02 -- 4.3E-02
Cobalt -- 3.0E-07 -- 3.0E-07 Respiratory -- 3.9E-01 -- 3.9E-01
Dibenz(a,h)anthracene -- 1.3E-10 -- 1.3E-10 -- -- -- -- --
Dioxin TEQ -- 8.4E-09 -- 8.4E-09 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.9E-04 -- 3.9E-04

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.4E-08 -- 1.4E-08 Respiratory -- 9.6E-03 -- 9.6E-03

Chemical Total -- 3.8E-07 -- 3.8E-07 -- 4.4E-01 -- 4.4E-01
Exposure Point Total 3.8E-07 4.4E-01

Exposure Medium Total 1.1E-06 9.6E-01
Medium Total 1.1E-06 9.6E-01

Groundwater Groundwater Trench 2-Butanone -- -- -- -- Developmental -- 6.9E-10 -- 6.9E-10
(Inhalation) Acetone -- -- -- -- CNS -- 6.4E-10 -- 6.4E-10

Methyl tertiary butylether -- 4.5E-15 -- 4.5E-15 Organ Weight, Eyes -- 4.1E-10 -- 4.1E-10

Chemical Total -- 4.5E-15 -- 4.5E-15 -- 1.7E-09 -- 1.7E-09
Exposure Point Total 4.5E-15 1.7E-09

Exposure Medium Total 4.5E-15 1.7E-09
Medium Total 4.5E-15 1.7E-09
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 9.6E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.7.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.6E-01 -- 1.6E-01
EPA U.S. Environmental Protection Agency Body Weight 2.8E-03 -- 2.8E-03
GI Gastrointestinal Cardiovascular -- 6.4E-10 --
NOAEL No observed adverse effects level CNS -- -- 6.4E-10
PNS Peripheral nervous system Death -- 6.9E-10 --
RAGS Risk Assessment Guidance for Superfund Developmental 3.1E-01 -- 3.1E-01
RME Reasonable maximum exposure Endocrine 3.9E-04 4.1E-10 3.9E-04
VOC Volatile organic compound Eyes 2.4E-02 -- 2.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 2.4E-02 -- 2.4E-02

Kidney 5.5E-02 -- 5.5E-02
Liver 3.9E-04 -- 3.9E-04
Nails 2.4E-02 -- 2.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 4.1E-10 --
Organ weight -- -- 4.1E-10

PNS -- -- --
Reproductive 3.9E-04 -- 3.9E-04

Respiratory 4.4E-01 -- 4.4E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.7.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.7.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 4.0E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.9E-02
Aroclor-1260 8.2E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.7E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.6E-03
Benzo(a)anthracene 1.2E-01 mg/kg 5.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.0E-08 1.6E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 3.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.7E-07 1.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 5.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.6E-08 1.5E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 1.0E-03 mg/kg-day 6.0E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-07 4.4E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 4.1E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.3E-06 1.2E-10 mg/kg-day 1.0E-09 mg/kg-day 1.2E-01
Lead 6.2E+02 mg/kg 2.9E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --

Exp. Route Total 5.85E-06 1.6E-01

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-08 6.3E-08 mg/kg-day 2.0E-05 mg/kg-day 3.1E-03
Benzo(a)anthracene 1.2E-01 mg/kg 2.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.1E-08 8.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.4E-07 5.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.9E-08 7.6E-08 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 8.3E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-03 mg/kg-day 2.4E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.7E-08 2.3E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 4.9E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.4E-07 1.4E-11 mg/kg-day 1.0E-09 mg/kg-day 1.4E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 9.1E-07 1.7E-02
Exposure Point Total 6.8E-06 1.8E-01

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 2.1E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 2.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.1E-11 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 ug/m3 1.1E-04 (μg/m3)-1 2.8E-12 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.5E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 8.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 1.5E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 5.3E-09 1.6E-04
Exposure Point Total 5.3E-09 1.6E-04

Indoor Air Inhalation Naphthalene 1.5E+01 (a) ug/m3 4.8E+00 ug/m3 3.4E-05 (μg/m3)-1 1.6E-04 1.4E-02 mg/m3 3.0E-03 mg/m3 4.6E+00
(Vapor Intrusion)

Exp. Route Total 1.6E-04 4.6E+00
Exposure Point Total 1.6E-04 4.6E+00

Exposure Medium Total 1.7E-04 4.8E+00
Medium Total 1.7E-04 4.8E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 6.3E-12 4.1E-07
Exposure Point Total 6.3E-12 4.1E-07

Exposure Medium Total 6.3E-12 4.1E-07
Receptor Total Total of Receptor Risks Across All Media 1.7E-04 Total of Receptor Hazards Across All Media 4.8E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.9E-02 -- -- 2.9E-02

Aroclor-1260 7.7E-08 -- 4.3E-08 1.2E-07 Eyes, Nails, Immunological 5.6E-03 -- 3.1E-03 8.7E-03
Benzo(a)anthracene 4.0E-08 -- 2.1E-08 6.1E-08 -- -- -- -- --
Benzo(a)pyrene 2.7E-07 -- 1.4E-07 4.1E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.6E-08 -- 1.9E-08 5.5E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 6.0E-03 -- 2.4E-05 6.1E-03
Dibenz(a,h)anthracene 1.1E-07 -- 5.7E-08 1.7E-07 -- -- -- -- --
Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 Developmental 1.2E-01 -- 1.4E-02 1.3E-01
Lead -- -- -- -- -- -- -- -- --

Chemical Total 5.8E-06 -- 9.1E-07 6.8E-06 1.6E-01 -- 1.7E-02 1.8E-01
Exposure Point Total 6.8E-06 1.8E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Benzo(a)anthracene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.8E-12 -- 2.8E-12 -- -- -- -- --
Cadmium -- 4.5E-09 -- 4.5E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --
Dioxin TEQ -- 8.0E-10 -- 8.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 5.3E-09 -- 5.3E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 5.3E-09 1.6E-04

Exposure Medium Total 6.8E-06 1.8E-01
Medium Total 6.8E-06 1.8E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 6.3E-12 4.1E-07

Exposure Medium Total 6.3E-12 4.1E-07
Medium Total 6.3E-12 4.1E-07
Receptor Total Total Risk Across All Media 6.8E-06 Total Hazard Across All Media 1.8E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.7.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.9E-02 -- 2.9E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.3E-01 -- 1.3E-01
RME Reasonable maximum exposure Endocrine 1.5E-06 2.4E-08 1.5E-06
VOC Volatile organic compound Eyes 8.7E-03 -- 8.7E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 8.7E-03 -- 8.7E-03

Kidney 6.2E-03 -- 6.2E-03
Liver 1.5E-06 -- 1.5E-06
Nails 8.7E-03 -- 8.7E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.7.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 -- -- -- -- --

Chemical Total 5.3E-06 -- 6.4E-07 6.0E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 6.0E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.0E-06 0.0E+00
Medium Total 6.0E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 6.0E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.7.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 9.3E-06 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01
Aroclor-1260 8.2E-02 mg/kg 9.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02
Benzo(a)anthracene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.4E-08 1.5E-06 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 8.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.2E-07 1.0E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.5E-08 1.4E-06 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.6E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 9.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.2E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00
Lead 6.2E+02 mg/kg 6.8E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.4E-05 1.5E+00

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.3E-08 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02
Benzo(a)anthracene 1.2E-01 mg/kg 4.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.6E-08 5.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 3.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.4E-07 3.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 4.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.2E-08 5.1E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.7E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 8.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.6E-06 1.2E-01

Exposure Point Total 1.5E-05 1.6E+00

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 5.2E-07 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.2E-12 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.1E-13 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 2.7E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 5.3E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 3.8E-05 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 1.3E-09 1.6E-04

Exposure Point Total 1.3E-09 1.6E-04

Exposure Medium Total 1.5E-05 1.6E+00

Medium Total 1.5E-05 1.6E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 1.6E-12 4.1E-07

Exposure Point Total 1.6E-12 4.1E-07

Exposure Medium Total 1.6E-12 4.1E-07

Receptor Total Total of Receptor Risks Across All Media 1.5E-05 Total of Receptor Hazards Across All Media 1.6E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 1.8E-07 -- 7.3E-08 2.5E-07 Eyes, Nails, Immunological 5.2E-02 -- 2.1E-02 7.4E-02
Benzo(a)anthracene 9.4E-08 -- 3.6E-08 1.3E-07 -- -- -- -- --
Benzo(a)pyrene 6.2E-07 -- 2.4E-07 8.6E-07 -- -- -- -- --
Benzo(b)fluoranthene 8.5E-08 -- 3.2E-08 1.2E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02
Dibenz(a,h)anthracene 2.6E-07 -- 9.7E-08 3.5E-07 -- -- -- -- --
Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.4E-05 -- 1.6E-06 1.5E-05 1.5E+00 -- 1.2E-01 1.6E+00
Exposure Point Total 1.5E-05 1.6E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.2E-12 -- 5.2E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 7.1E-13 -- 7.1E-13 -- -- -- -- --
Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-09 -- 1.3E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 1.3E-09 1.6E-04

Exposure Medium Total 1.5E-05 1.6E+00
Medium Total 1.5E-05 1.6E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 1.6E-12 4.1E-07

Exposure Medium Total 1.6E-12 4.1E-07
Medium Total 1.6E-12 4.1E-07
Receptor Total Total Risk Across All Media 1.5E-05 Total Hazard Across All Media 1.6E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-8.7.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.7E-01 -- 2.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 -- 1.2E+00
RME Reasonable maximum exposure Endocrine 1.5E-06 2.4E-08 1.5E-06
VOC Volatile organic compound Eyes 7.4E-02 -- 7.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 7.4E-02 -- 7.4E-02

Kidney 5.7E-02 -- 5.7E-02
Liver 1.5E-06 -- 1.5E-06
Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.7.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.2E-05 -- 1.1E-06 1.3E-05 1.1E+00 -- 9.7E-02 1.2E+00
Exposure Point Total 1.3E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-05 1.2E+00
Medium Total 1.3E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.7.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01
Aroclor-1260 8.2E-02 mg/kg 1.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02
Benzo(a)anthracene 1.2E-01 mg/kg 1.8E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.3E-07 1.5E-06 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.2E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.9E-07 1.0E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 1.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 1.4E-06 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.7E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.4E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.8E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00
Lead 6.2E+02 mg/kg 9.7E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.9E-05 1.5E+00

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 5.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-07 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02
Benzo(a)anthracene 1.2E-01 mg/kg 7.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.7E-08 5.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 5.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.7E-07 3.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 7.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.1E-08 5.1E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.3E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.5E-06 1.2E-01
Exposure Point Total 2.2E-05 1.6E+00

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 2.6E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 2.5E-08 ug/m3 5.7E-04 (μg/m3)-1 1.4E-11 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 3.6E-08 ug/m3 1.1E-04 (μg/m3)-1 3.9E-12 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 2.4E-08 ug/m3 1.1E-03 (μg/m3)-1 2.6E-11 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 3.2E-08 ug/m3 1.1E-04 (μg/m3)-1 3.5E-12 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 1.3E-06 ug/m3 4.2E-03 (μg/m3)-1 5.6E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 2.6E-11 ug/m3 3.8E+01 (μg/m3)-1 1.0E-09 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 1.9E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 6.7E-09 1.6E-04
Exposure Point Total 6.7E-09 1.6E-04

Exposure Medium Total 2.2E-05 1.6E+00
Medium Total 2.2E-05 1.6E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 7.9E-12 4.1E-07
Exposure Point Total 7.9E-12 4.1E-07

Exposure Medium Total 7.9E-12 4.1E-07
Medium Total 7.9E-12 4.1E-07
Receptor Total Total of Receptor Risks Across All Media 2.2E-05 Total of Receptor Hazards Across All Media 1.6E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 2.6E-07 -- 1.2E-07 3.7E-07 Eyes, Nails, Immunological 5.2E-02 -- 2.1E-02 7.4E-02
Benzo(a)anthracene 1.3E-07 -- 5.7E-08 1.9E-07 -- -- -- -- --
Benzo(a)pyrene 8.9E-07 -- 3.7E-07 1.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.2E-07 -- 5.1E-08 1.7E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02
Dibenz(a,h)anthracene 3.7E-07 -- 1.5E-07 5.2E-07 -- -- -- -- --
Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.9E-05 -- 2.5E-06 2.2E-05 1.5E+00 -- 1.2E-01 1.6E+00
Exposure Point Total 2.2E-05 1.6E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Benzo(a)anthracene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.6E-11 -- 2.6E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
Cadmium -- 5.6E-09 -- 5.6E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Dioxin TEQ -- 1.0E-09 -- 1.0E-09 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.7E-09 -- 6.7E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 6.7E-09 1.6E-04

Exposure Medium Total 2.2E-05 1.6E+00
Medium Total 2.2E-05 1.6E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 7.9E-12 4.1E-07

Exposure Medium Total 7.9E-12 4.1E-07
Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 1.6E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.7.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.7E-01 -- 2.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 -- 1.2E+00
RME Reasonable maximum exposure Endocrine 1.5E-06 2.4E-08 1.5E-06
VOC Volatile organic compound Eyes 7.4E-02 -- 7.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 7.4E-02 -- 7.4E-02

Kidney 5.7E-02 -- 5.7E-02
Liver 1.5E-06 -- 1.5E-06
Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.7.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 8.9E-07 -- 3.7E-07 1.3E-06 -- -- -- -- --

Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.9E-05 -- 2.1E-06 2.1E-05 1.1E+00 -- 9.7E-02 1.2E+00
Exposure Point Total 2.1E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.1E-05 1.2E+00
Medium Total 2.1E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 2.1E-05 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.7.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-04 mg/kg-day 2.2E-02
Aroclor-1260 5.1E-02 mg/kg 2.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.8E-08 7.0E-08 mg/kg-day 2.0E-05 mg/kg-day 3.5E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.1E-08 8.5E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.0E-07 8.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.8E-08 1.1E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 1.0E-03 mg/kg-day 5.2E-03
Cobalt 1.0E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-07 4.4E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.2E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.2E-06 9.3E-11 mg/kg-day 1.0E-09 mg/kg-day 9.3E-02
Lead 3.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 4.6E-04 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 2.0E-02 mg/kg-day 4.3E-04

Exp. Route Total 4.57E-06 1.7E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 3.9E-08 mg/kg-day 2.0E-05 mg/kg-day 1.9E-03
Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-08 4.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.0E-07 4.2E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.4E-08 5.8E-08 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 7.1E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.7E-08 2.3E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.8E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.0E-07 1.1E-11 mg/kg-day 1.0E-09 mg/kg-day 1.1E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.5E-06 mg/kg-day 2.0E-02 mg/kg-day 2.2E-04

Exp. Route Total 7.1E-07 1.3E-02
Exposure Point Total 5.3E-06 1.8E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 1.5E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.2E-08 ug/m3 5.7E-04 (μg/m3)-1 7.0E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 9.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 2.5E-06 ug/m3 9.0E-03 (μg/m3)-1 2.2E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.6E-11 ug/m3 3.8E+01 (μg/m3)-1 6.3E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 8.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 2.7E-08 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 4.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.4E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 1.4E-06 4.0E-02
Exposure Point Total 1.4E-06 4.2E-02

Exposure Medium Total 6.7E-06 2.3E-01
Medium Total 6.7E-06 2.3E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.7.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 6.3E-12 4.1E-07
Exposure Point Total 6.3E-12 4.1E-07

Exposure Medium Total 6.3E-12 4.1E-07
Receptor Total Total of Receptor Risks Across All Media 6.7E-06 Total of Receptor Hazards Across All Media 2.3E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.2E-02 -- -- 2.2E-02

Aroclor-1260 4.8E-08 -- 2.7E-08 7.5E-08 Eyes, Nails, Immunological 3.5E-03 -- 1.9E-03 5.4E-03
Benzo(a)anthracene 2.1E-08 -- 1.1E-08 3.2E-08 -- -- -- -- --
Benzo(a)pyrene 2.0E-07 -- 1.0E-07 3.1E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.8E-08 -- 1.4E-08 4.2E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.2E-03 -- 2.1E-05 5.2E-03
Cobalt -- -- -- -- Blood 4.7E-02 -- -- 4.7E-02
Dibenz(a,h)anthracene 1.1E-07 -- 5.7E-08 1.7E-07 -- -- -- -- --
Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 Developmental 9.3E-02 -- 1.1E-02 1.0E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.3E-04 -- 2.2E-04 6.6E-04

Chemical Total 4.6E-06 -- 7.1E-07 5.3E-06 1.7E-01 -- 1.3E-02 1.8E-01
Exposure Point Total 5.3E-06 1.8E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 7.0E-12 -- 7.0E-12 -- -- -- -- --

Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --
Cadmium -- 3.8E-09 -- 3.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 2.2E-08 -- 2.2E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --
Dioxin TEQ -- 6.3E-10 -- 6.3E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.4E-06 -- 1.4E-06 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 1.4E-06 4.2E-02

Exposure Medium Total 6.7E-06 2.3E-01
Medium Total 6.7E-06 2.3E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 6.3E-12 4.1E-07

Exposure Medium Total 6.3E-12 4.1E-07
Medium Total 6.3E-12 4.1E-07
Receptor Total Total Risk Across All Media 6.7E-06 Total Hazard Across All Media 2.3E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.7.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.9E-02 -- 6.9E-02
EPA U.S. Environmental Protection Agency Body Weight 6.6E-04 -- 6.6E-04
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.0E-01 -- 1.0E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 2.4E-08 1.2E-06
VOC Volatile organic compound Eyes 5.4E-03 -- 5.4E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 5.4E-03 -- 5.4E-03

Kidney 5.3E-03 -- 5.3E-03
Liver 1.2E-06 -- 1.2E-06
Nails 5.4E-03 -- 5.4E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.7.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 -- -- -- -- --

Chemical Total 4.2E-06 -- 5.0E-07 4.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.7E-06 0.0E+00

Outdoor Air Naphthalene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 6.1E-06 0.0E+00
Medium Total 6.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 6.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.7.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 7.0E-06 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01
Aroclor-1260 5.1E-02 mg/kg 5.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 6.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.0E-08 7.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 6.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.7E-07 7.5E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 8.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.5E-08 1.0E-06 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02
Cobalt 1.0E+01 mg/kg 1.1E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.6E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 7.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.7E-06 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01
Lead 3.4E+02 mg/kg 3.7E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

Exp. Route Total 1.1E-05 1.6E+00

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 2.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.5E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.9E-08 3.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.8E-07 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-08 3.9E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.2E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.7E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 6.5E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.4E-07 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 2.6E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

Exp. Route Total 1.2E-06 9.1E-02
Exposure Point Total 1.2E-05 1.7E+00

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 3.9E-07 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.8E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.6E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.6E-10 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 6.7E-09 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 3.5E-07 4.0E-02
Exposure Point Total 3.6E-07 4.2E-02

Exposure Medium Total 1.2E-05 1.7E+00
Medium Total 1.2E-05 1.7E+00

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-7.7.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 1.6E-12 4.1E-07
Exposure Point Total 1.6E-12 4.1E-07

Exposure Medium Total 1.6E-12 4.1E-07
Medium Total 1.6E-12 4.1E-07
Receptor Total Total of Receptor Risks Across All Media 1.2E-05 Total of Receptor Hazards Across All Media 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1260 1.1E-07 -- 4.5E-08 1.6E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02
Benzo(a)anthracene 5.0E-08 -- 1.9E-08 6.8E-08 -- -- -- -- --
Benzo(a)pyrene 4.7E-07 -- 1.8E-07 6.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 6.5E-08 -- 2.5E-08 9.0E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02
Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01
Dibenz(a,h)anthracene 2.6E-07 -- 9.7E-08 3.5E-07 -- -- -- -- --
Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

Chemical Total 1.1E-05 -- 1.2E-06 1.2E-05 1.6E+00 -- 9.1E-02 1.7E+00
Exposure Point Total 1.2E-05 1.7E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --
Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --
Cadmium -- 9.6E-10 -- 9.6E-10 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 3.6E-07 4.2E-02

Exposure Medium Total 1.2E-05 1.7E+00
Medium Total 1.2E-05 1.7E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 1.6E-12 4.1E-07

Exposure Medium Total 1.6E-12 4.1E-07
Medium Total 1.6E-12 4.1E-07
Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 1.7E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.7.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 -- 6.4E-01
EPA U.S. Environmental Protection Agency Body Weight 5.5E-03 -- 5.5E-03
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 9.5E-01 -- 9.5E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 2.4E-08 1.2E-06
VOC Volatile organic compound Eyes 4.6E-02 -- 4.6E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 4.6E-02 -- 4.6E-02

Kidney 4.8E-02 -- 4.8E-02
Liver 1.2E-06 -- 1.2E-06
Nails 4.6E-02 -- 4.6E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.7.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 -- -- -- -- --

Chemical Total 9.7E-06 -- 8.4E-07 1.1E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-05 0.0E+00
Medium Total 1.1E-05 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.7.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 1.0E-05 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01
Aroclor-1260 5.1E-02 mg/kg 8.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.6E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 9.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.1E-08 7.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 9.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.7E-07 7.5E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.3E-08 1.0E-06 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 5.9E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02
Cobalt 1.0E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.7E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.1E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-05 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01
Lead 3.4E+02 mg/kg 5.3E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 9.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

Exp. Route Total 1.5E-05 1.6E+00

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.2E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 4.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.0E-08 3.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.8E-07 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 5.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.9E-08 3.9E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-06 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

Exp. Route Total 1.9E-06 9.1E-02
Exposure Point Total 1.7E-05 1.7E+00

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 1.9E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.8E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.8E-08 ug/m3 1.1E-03 (μg/m3)-1 2.0E-11 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.5E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 7.8E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 5.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.8E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 1.8E-06 4.0E-02
Exposure Point Total 1.8E-06 4.2E-02

Exposure Medium Total 1.9E-05 1.7E+00
Medium Total 1.9E-05 1.7E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.7.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 3.0E+00 mg/m3 2.4E-08

Exp. Route Total 7.9E-12 4.1E-07
Exposure Point Total 7.9E-12 4.1E-07

Exposure Medium Total 7.9E-12 4.1E-07
Medium Total 7.9E-12 4.1E-07
Receptor Total Total of Receptor Risks Across All Media 1.9E-05 Total of Receptor Hazards Across All Media 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.7.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1260 1.6E-07 -- 7.2E-08 2.3E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02
Benzo(a)anthracene 7.1E-08 -- 3.0E-08 1.0E-07 -- -- -- -- --
Benzo(a)pyrene 6.7E-07 -- 2.8E-07 9.6E-07 -- -- -- -- --
Benzo(b)fluoranthene 9.3E-08 -- 3.9E-08 1.3E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02
Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01
Dibenz(a,h)anthracene 3.7E-07 -- 1.5E-07 5.2E-07 -- -- -- -- --
Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

Chemical Total 1.5E-05 -- 1.9E-06 1.7E-05 1.6E+00 -- 9.1E-02 1.7E+00
Exposure Point Total 1.7E-05 1.7E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 8.8E-12 -- 8.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --
Cadmium -- 4.8E-09 -- 4.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Dioxin TEQ -- 7.8E-10 -- 7.8E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.8E-06 -- 1.8E-06 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 1.8E-06 4.2E-02

Exposure Medium Total 1.9E-05 1.7E+00
Medium Total 1.9E-05 1.7E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Organ Weight, Eyes -- 2.4E-08 -- 2.4E-08

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.1E-07 -- 4.1E-07
Exposure Point Total 7.9E-12 4.1E-07

Exposure Medium Total 7.9E-12 4.1E-07
Medium Total 7.9E-12 4.1E-07
Receptor Total Total Risk Across All Media 1.9E-05 Total Hazard Across All Media 1.7E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.7.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 -- 6.4E-01
EPA U.S. Environmental Protection Agency Body Weight 5.5E-03 -- 5.5E-03
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 9.5E-01 -- 9.5E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 2.4E-08 1.2E-06
VOC Volatile organic compound Eyes 4.6E-02 -- 4.6E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 4.6E-02 -- 4.6E-02

Kidney 4.8E-02 -- 4.8E-02
Liver 1.2E-06 -- 1.2E-06
Nails 4.6E-02 -- 4.6E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- 2.4E-08 --
Organ weight -- -- 2.4E-08

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.7.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 -- -- -- -- --

Chemical Total 1.4E-05 -- 1.3E-06 1.5E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.5E-05 0.0E+00

Outdoor Air Naphthalene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.7E-05 0.0E+00
Medium Total 1.7E-05 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.7E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.8.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.3E-06 mg/kg-day 4.0E-04 mg/kg-day 2.1E-02
Aroclor-1260 8.2E-02 mg/kg 2.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Benzo(a)anthracene 1.2E-01 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 1.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-07 7.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 3.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-08 1.0E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.1E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 3.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.0E-06 8.5E-11 mg/kg-day 1.0E-09 mg/kg-day 8.5E-02
Lead 6.2E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 6.1E-04 mg/kg-day -- -- --

Exp. Route Total 4.5E-06 1.1E-01

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 4.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.4E-03
Benzo(a)anthracene 1.2E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.8E-07 1.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 5.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.6E-08 1.5E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.8E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 1.0E-03 mg/kg-day 4.9E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 4.6E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-06 2.9E-11 mg/kg-day 1.0E-09 mg/kg-day 2.9E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.1E-06 3.6E-02
Exposure Point Total 6.6E-06 1.5E-01

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 5.1E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 2.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.1E-12 1.3E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.0E-13 1.8E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 2.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 7.4E-10 mg/m3 2.0E-05 mg/m3 3.7E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 5.2E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 1.5E-14 mg/m3 4.0E-08 mg/m3 3.7E-07
Lead 6.2E+02 mg/kg 3.7E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 1.3E-09 3.7E-05
Exposure Point Total 1.3E-09 3.7E-05

Exposure Medium Total 6.6E-06 1.5E-01
Medium Total 6.6E-06 1.5E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08
(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 8.0E+00 mg/m3 8.4E-10

Exp. Route Total 6.2E-13 3.8E-08
Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08
Medium Total 6.2E-13 3.8E-08
Receptor Total Total of Receptor Risks Across All Media 6.6E-06 Total of Receptor Hazards Across All Media 1.5E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.1E-02 -- -- 2.1E-02

Aroclor-1260 5.7E-08 -- 9.1E-08 1.5E-07 Eyes, Nails, Immunological 4.0E-03 -- 6.4E-03 1.0E-02
Benzo(a)anthracene 4.9E-08 -- 7.3E-08 1.2E-07 -- -- -- -- --
Benzo(a)pyrene 3.3E-07 -- 4.8E-07 8.1E-07 -- -- -- -- --
Benzo(b)fluoranthene 4.5E-08 -- 6.6E-08 1.1E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.3E-03 -- 4.9E-05 4.4E-03
Dibenz(a,h)anthracene 4.6E-08 -- 6.8E-08 1.1E-07 -- -- -- -- --
Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 Developmental 8.5E-02 -- 2.9E-02 1.1E-01
Lead -- -- -- -- -- -- -- -- --

Chemical Total 4.5E-06 -- 2.1E-06 6.6E-06 1.1E-01 -- 3.6E-02 1.5E-01
Exposure Point Total 6.6E-06 1.5E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.1E-12 -- 5.1E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 7.0E-13 -- 7.0E-13 -- -- -- -- --
Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 3.7E-05 -- 3.7E-05
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.7E-07 -- 3.7E-07

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-09 -- 1.3E-09 -- 3.7E-05 -- 3.7E-05
Exposure Point Total 1.3E-09 3.7E-05

Exposure Medium Total 6.6E-06 1.5E-01
Medium Total 6.6E-06 1.5E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Kidney, Eyes, Liver -- 8.4E-10 -- 8.4E-10

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.8E-08 -- 3.8E-08
Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total Risk Across All Media 6.6E-06 Total Hazard Across All Media 1.5E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.8.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable NOAEL No observed adverse effects level
bgs Below ground surface PNS Peripheral nervous system Blood 2.1E-02 -- 2.1E-02
CNS Central nervous system RAGS Risk Assessment Guidance for Superfund Body Weight -- -- --
EPA U.S. Environmental Protection Agency RME Reasonable maximum exposure Cardiovascular -- -- --
GI Gastrointestinal VOC Volatile organic compound CNS -- 1.8E-08 1.8E-08

Death -- -- --
Developmental 1.1E-01 2.0E-08 1.1E-01

Endocrine 3.7E-07 -- 3.7E-07
Eyes 1.0E-02 8.4E-10 1.0E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 1.0E-02 -- 1.0E-02

Kidney 4.4E-03 8.4E-10 4.4E-03
Liver 3.7E-07 8.4E-10 3.7E-07
Nails 1.0E-02 -- 1.0E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 3.7E-07 -- 3.7E-07

Respiratory 3.7E-05 -- 3.7E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.8.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 -- -- -- -- --

Chemical Total 4.0E-06 -- 1.4E-06 5.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 5.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.3E-06 0.0E+00
Medium Total 5.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 5.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.8.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 4.0E-04 mg/kg-day 1.6E-02
Aroclor-1260 5.1E-02 mg/kg 1.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.6E-08 5.0E-08 mg/kg-day 2.0E-05 mg/kg-day 2.5E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 6.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 5.8E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.0E-08 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03
Cobalt 1.0E+01 mg/kg 3.6E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.1E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.4E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-06 6.7E-11 mg/kg-day 1.0E-09 mg/kg-day 6.7E-02
Lead 3.4E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.3E-04 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 2.0E-02 mg/kg-day 3.1E-04

Exp. Route Total 3.5E-06 1.2E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 2.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Benzo(a)anthracene 6.2E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 9.0E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.7E-07 8.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.1E-08 1.2E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 1.0E-03 mg/kg-day 4.2E-05
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 4.6E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 8.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 2.3E-11 mg/kg-day 1.0E-09 mg/kg-day 2.3E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 9.1E-06 mg/kg-day 2.0E-02 mg/kg-day 4.6E-04

Exp. Route Total 1.6E-06 2.7E-02
Exposure Point Total 5.1E-06 1.5E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 3.8E-07 ug/m3 -- -- -- 1.1E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.7E-12 8.6E-12 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 1.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 9.9E-12 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 1.4E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.5E-10 6.3E-10 mg/m3 2.0E-05 mg/m3 3.2E-05
Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 1.7E-09 mg/m3 6.0E-06 mg/m3 2.9E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 1.1E-14 mg/m3 4.0E-08 mg/m3 2.9E-07
Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --

Exp. Route Total 6.7E-09 3.2E-04

Inhalation Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03
(Volatiles)

Exp. Route Total 3.5E-07 9.6E-03
Exposure Point Total 3.6E-07 9.9E-03

Exposure Medium Total 5.5E-06 1.6E-01
Medium Total 5.5E-06 1.6E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08
(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 8.0E+00 mg/m3 8.4E-10

Exp. Route Total 6.2E-13 3.8E-08
Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08
Medium Total 6.2E-13 3.8E-08
Receptor Total Total of Receptor Risks Across All Media 5.5E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 1.6E-02 -- -- 1.6E-02

Aroclor-1260 3.6E-08 -- 5.7E-08 9.2E-08 Eyes, Nails, Immunological 2.5E-03 -- 4.0E-03 6.5E-03
Benzo(a)anthracene 2.6E-08 -- 3.9E-08 6.4E-08 -- -- -- -- --
Benzo(a)pyrene 2.5E-07 -- 3.7E-07 6.1E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.7E-03 -- 4.2E-05 3.7E-03
Cobalt -- -- -- -- Blood 3.4E-02 -- -- 3.4E-02
Dibenz(a,h)anthracene 4.6E-08 -- 6.8E-08 1.1E-07 -- -- -- -- --
Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 Developmental 6.7E-02 -- 2.3E-02 8.9E-02

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 3.1E-04 -- 4.6E-04 7.7E-04

Chemical Total 3.5E-06 -- 1.6E-06 5.1E-06 1.2E-01 -- 2.7E-02 1.5E-01
Exposure Point Total 5.1E-06 1.5E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --
Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --
Cadmium -- 9.5E-10 -- 9.5E-10 Kidney, Respiratory -- 3.2E-05 -- 3.2E-05
Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 2.9E-04 -- 2.9E-04
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 2.9E-07 -- 2.9E-07

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 9.6E-03 -- 9.6E-03

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 9.9E-03 -- 9.9E-03
Exposure Point Total 3.6E-07 9.9E-03

Exposure Medium Total 5.5E-06 1.6E-01
Medium Total 5.5E-06 1.6E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Kidney, Eyes, Liver -- 8.4E-10 -- 8.4E-10

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.8E-08 -- 3.8E-08
Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total Risk Across All Media 5.5E-06 Total Hazard Across All Media 1.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.8.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.9E-02 -- 4.9E-02
EPA U.S. Environmental Protection Agency Body Weight 7.7E-04 -- 7.7E-04
GI Gastrointestinal Cardiovascular -- 8.4E-10 --
NOAEL No observed adverse effects level CNS -- -- 1.8E-08
PNS Peripheral nervous system Death -- 1.8E-08 --
RAGS Risk Assessment Guidance for Superfund Developmental 8.9E-02 -- 8.9E-02
RME Reasonable maximum exposure Endocrine 2.9E-07 -- 2.9E-07
VOC Volatile organic compound Eyes 6.5E-03 -- 6.5E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 6.5E-03 -- 6.5E-03

Kidney 3.8E-03 -- 3.8E-03
Liver 2.9E-07 -- 2.9E-07
Nails 6.5E-03 -- 6.5E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 2.9E-07 -- 2.9E-07

Respiratory 9.9E-03 -- 9.9E-03
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.8.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 -- -- -- -- --

Chemical Total 3.1E-06 -- 1.1E-06 4.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.2E-06 0.0E+00
Medium Total 4.2E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.8.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 4.0E-04 mg/kg-day 5.2E-02
Aroclor-1260 5.1E-02 mg/kg 2.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.7E-09 1.6E-07 mg/kg-day 2.0E-05 mg/kg-day 8.2E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-09 2.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.7E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-08 1.9E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-09 2.6E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.7E-07 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 1.0E-03 mg/kg-day 1.2E-02
Cobalt 1.0E+01 mg/kg 4.7E-07 mg/kg-day -- -- -- 3.3E-05 mg/kg-day 3.0E-04 mg/kg-day 1.1E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.1E-09 1.0E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.1E-07 2.2E-10 mg/kg-day 1.0E-09 mg/kg-day 2.2E-01
Lead 3.4E+02 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.0E-03

Exp. Route Total 4.6E-07 4.0E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 4.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-09 3.2E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02
Benzo(a)anthracene 6.2E-02 mg/kg 5.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-09 3.6E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 4.9E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.9E-08 3.4E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 6.7E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-09 4.7E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 2.4E-09 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 1.0E-03 mg/kg-day 1.7E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-08 1.9E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-07 9.1E-11 mg/kg-day 1.0E-09 mg/kg-day 9.1E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

Exp. Route Total 2.6E-07 1.1E-01
Exposure Point Total 7.2E-07 5.1E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 2.1E-05 ug/m3 -- -- -- 1.5E-06 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.7E-07 ug/m3 5.7E-04 (μg/m3)-1 9.5E-11 1.2E-08 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.9E-07 ug/m3 1.1E-03 (μg/m3)-1 2.1E-10 1.3E-08 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.7E-07 ug/m3 1.1E-04 (μg/m3)-1 2.9E-11 1.9E-08 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 1.2E-05 ug/m3 4.2E-03 (μg/m3)-1 5.2E-08 8.6E-07 mg/m3 2.0E-05 mg/m3 4.3E-02
Cobalt 1.0E+01 mg/kg 3.4E-05 ug/m3 9.0E-03 (μg/m3)-1 3.0E-07 2.4E-06 mg/m3 6.0E-06 mg/m3 3.9E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.0E-07 ug/m3 1.2E-03 (μg/m3)-1 1.3E-10 7.3E-09 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.2E-10 ug/m3 3.8E+01 (μg/m3)-1 8.4E-09 1.6E-11 mg/m3 4.0E-08 mg/m3 3.9E-04
Lead 3.4E+02 mg/kg 1.1E-03 ug/m3 -- -- -- 7.7E-05 mg/m3 -- -- --

Exp. Route Total 3.6E-07 4.4E-01

Inhalation Naphthalene 6.3E+00 mg/kg 4.1E-04 ug/m3 3.4E-05 (μg/m3)-1 1.4E-08 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03
(Volatiles)

Exp. Route Total 1.4E-08 9.6E-03
Exposure Point Total 3.8E-07 4.4E-01

Exposure Medium Total 1.1E-06 9.6E-01
Medium Total 1.1E-06 9.6E-01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Groundwater in Inhalation 2-Butanone 3.4E-04 (a) ug/m3 5.0E-08 ug/m3 -- -- -- 3.5E-09 mg/m3 5.0E+00 mg/m3 6.9E-10
Trench (Trench Air) Acetone 1.9E-03 (a) ug/m3 2.8E-07 ug/m3 -- -- -- 2.0E-08 mg/m3 3.1E+01 mg/m3 6.4E-10

Methyl tertiary butylether 1.2E-04 (a) ug/m3 1.7E-08 ug/m3 2.6E-07 (μg/m3)-1 4.5E-15 1.2E-09 mg/m3 8.0E+00 mg/m3 1.5E-10

Exp. Route Total 4.5E-15 1.5E-09
Exposure Point Total 4.5E-15 1.5E-09

Exposure Medium Total 4.5E-15 1.5E-09
Medium Total 4.5E-15 1.5E-09
Receptor Total Total of Receptor Risks Across All Media 1.1E-06 Total of Receptor Hazards Across All Media 9.6E-01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 5.2E-02 -- -- 5.2E-02

Aroclor-1260 4.7E-09 -- 9.1E-09 1.4E-08 Eyes, Nails, Immunological 8.2E-03 -- 1.6E-02 2.4E-02
Benzo(a)anthracene 3.4E-09 -- 6.2E-09 9.6E-09 -- -- -- -- --
Benzo(a)pyrene 3.3E-08 -- 5.9E-08 9.1E-08 -- -- -- -- --
Benzo(b)fluoranthene 4.5E-09 -- 8.1E-09 1.3E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 1.2E-02 -- 1.7E-04 1.2E-02
Cobalt -- -- -- -- Blood 1.1E-01 -- -- 1.1E-01
Dibenz(a,h)anthracene 6.1E-09 -- 1.1E-08 1.7E-08 -- -- -- -- --
Dioxin TEQ 4.1E-07 -- 1.7E-07 5.8E-07 Developmental 2.2E-01 -- 9.1E-02 3.1E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 1.0E-03 -- 1.8E-03 2.8E-03

Chemical Total 4.6E-07 -- 2.6E-07 7.2E-07 4.0E-01 -- 1.1E-01 5.1E-01
Exposure Point Total 7.2E-07 5.1E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 9.5E-11 -- 9.5E-11 -- -- -- -- --

Benzo(a)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --
Benzo(a)pyrene -- 2.1E-10 -- 2.1E-10 -- -- -- -- --
Benzo(b)fluoranthene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --
Cadmium -- 5.2E-08 -- 5.2E-08 Kidney, Respiratory -- 4.3E-02 -- 4.3E-02
Cobalt -- 3.0E-07 -- 3.0E-07 Respiratory -- 3.9E-01 -- 3.9E-01
Dibenz(a,h)anthracene -- 1.3E-10 -- 1.3E-10 -- -- -- -- --
Dioxin TEQ -- 8.4E-09 -- 8.4E-09 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.9E-04 -- 3.9E-04

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.4E-08 -- 1.4E-08 Respiratory -- 9.6E-03 -- 9.6E-03

Chemical Total -- 3.8E-07 -- 3.8E-07 -- 4.4E-01 -- 4.4E-01
Exposure Point Total 3.8E-07 4.4E-01

Exposure Medium Total 1.1E-06 9.6E-01
Medium Total 1.1E-06 9.6E-01

Groundwater Groundwater Trench 2-Butanone -- -- -- -- Developmental -- 6.9E-10 -- 6.9E-10
(Inhalation) Acetone -- -- -- -- CNS -- 6.4E-10 -- 6.4E-10

Methyl tertiary butylether -- 4.5E-15 -- 4.5E-15 Kidney, Eyes, Liver -- 1.5E-10 -- 1.5E-10

Chemical Total -- 4.5E-15 -- 4.5E-15 -- 1.5E-09 -- 1.5E-09
Exposure Point Total 4.5E-15 1.5E-09

Exposure Medium Total 4.5E-15 1.5E-09
Medium Total 4.5E-15 1.5E-09
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 9.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.8.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.6E-01 -- 1.6E-01
EPA U.S. Environmental Protection Agency Body Weight 2.8E-03 -- 2.8E-03
GI Gastrointestinal Cardiovascular -- 6.4E-10 --
NOAEL No observed adverse effects level CNS -- -- 6.4E-10
PNS Peripheral nervous system Death -- 6.9E-10 --
RAGS Risk Assessment Guidance for Superfund Developmental 3.1E-01 -- 3.1E-01
RME Reasonable maximum exposure Endocrine 3.9E-04 1.5E-10 3.9E-04
VOC Volatile organic compound Eyes 2.4E-02 -- 2.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 2.4E-02 1.5E-10 2.4E-02

Kidney 5.5E-02 1.5E-10 5.5E-02
Liver 3.9E-04 -- 3.9E-04
Nails 2.4E-02 -- 2.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 3.9E-04 -- 3.9E-04

Respiratory 4.4E-01 -- 4.4E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.8.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.8.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 4.0E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.9E-02
Aroclor-1260 8.2E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.7E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.6E-03
Benzo(a)anthracene 1.2E-01 mg/kg 5.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.6E-08 1.6E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.4E-07 1.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 5.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.0E-08 1.5E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 1.0E-03 mg/kg-day 6.0E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.2E-08 4.4E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 4.1E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.3E-06 1.2E-10 mg/kg-day 1.0E-09 mg/kg-day 1.2E-01
Lead 6.2E+02 mg/kg 2.9E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --

Exp. Route Total 6.02E-06 1.6E-01

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-08 6.3E-08 mg/kg-day 2.0E-05 mg/kg-day 3.1E-03
Benzo(a)anthracene 1.2E-01 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-07 5.5E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 7.6E-08 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 8.3E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-03 mg/kg-day 2.4E-05
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.2E-08 2.3E-08 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 4.9E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.4E-07 1.4E-11 mg/kg-day 1.0E-09 mg/kg-day 1.4E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.0E-06 1.7E-02
Exposure Point Total 7.0E-06 1.8E-01

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 2.1E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 2.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.1E-11 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 ug/m3 1.1E-04 (μg/m3)-1 2.8E-12 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.5E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 8.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 1.5E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 5.3E-09 1.6E-04
Exposure Point Total 5.3E-09 1.6E-04

Exposure Medium Total 7.0E-06 1.8E-01
Medium Total 7.0E-06 1.8E-01

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 6.3E-12 4.0E-07
Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07
Medium Total 6.3E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 7.0E-06 Total of Receptor Hazards Across All Media 1.8E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.9E-02 -- -- 2.9E-02

Aroclor-1260 7.7E-08 -- 4.3E-08 1.2E-07 Eyes, Nails, Immunological 5.6E-03 -- 3.1E-03 8.7E-03
Benzo(a)anthracene 6.6E-08 -- 3.4E-08 1.0E-07 -- -- -- -- --
Benzo(a)pyrene 4.4E-07 -- 2.3E-07 6.7E-07 -- -- -- -- --
Benzo(b)fluoranthene 6.0E-08 -- 3.1E-08 9.1E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 6.0E-03 -- 2.4E-05 6.1E-03
Dibenz(a,h)anthracene 6.2E-08 -- 3.2E-08 9.4E-08 -- -- -- -- --
Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 Developmental 1.2E-01 -- 1.4E-02 1.3E-01
Lead -- -- -- -- -- -- -- -- --

Chemical Total 6.0E-06 -- 1.0E-06 7.0E-06 1.6E-01 -- 1.7E-02 1.8E-01
Exposure Point Total 7.0E-06 1.8E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Benzo(a)anthracene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.8E-12 -- 2.8E-12 -- -- -- -- --
Cadmium -- 4.5E-09 -- 4.5E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --
Dioxin TEQ -- 8.0E-10 -- 8.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 5.3E-09 -- 5.3E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 5.3E-09 1.6E-04

Exposure Medium Total 7.0E-06 1.8E-01
Medium Total 7.0E-06 1.8E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07
Medium Total 6.3E-12 4.0E-07
Receptor Total Total Risk Across All Media 7.0E-06 Total Hazard Across All Media 1.8E-01

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.8.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.9E-02 -- 2.9E-02
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.3E-01 -- 1.3E-01
RME Reasonable maximum exposure Endocrine 1.5E-06 8.8E-09 1.5E-06
VOC Volatile organic compound Eyes 8.7E-03 -- 8.7E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 8.7E-03 8.8E-09 8.7E-03

Kidney 6.2E-03 8.8E-09 6.2E-03
Liver 1.5E-06 -- 1.5E-06
Nails 8.7E-03 -- 8.7E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.8.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 -- -- -- -- --

Chemical Total 5.3E-06 -- 6.4E-07 6.0E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 6.0E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.0E-06 0.0E+00
Medium Total 6.0E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 6.0E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.8.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 9.3E-06 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01
Aroclor-1260 8.2E-02 mg/kg 9.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02
Benzo(a)anthracene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 8.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 1.0E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 1.4E-06 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 9.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.2E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00
Lead 6.2E+02 mg/kg 6.8E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Exp. Route Total 1.4E-05 1.5E+00

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.3E-08 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02
Benzo(a)anthracene 1.2E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-08 5.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 3.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 5.1E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.4E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 8.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 1.7E-06 1.2E-01
Exposure Point Total 1.6E-05 1.6E+00

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 5.2E-07 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.2E-12 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.1E-13 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 2.7E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 5.3E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 3.8E-05 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 1.3E-09 1.6E-04
Exposure Point Total 1.3E-09 1.6E-04

Exposure Medium Total 1.6E-05 1.6E+00
Medium Total 1.6E-05 1.6E+00

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 1.6E-12 4.0E-07
Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07
Medium Total 1.6E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 1.6E-05 Total of Receptor Hazards Across All Media 1.6E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 1.8E-07 -- 7.3E-08 2.5E-07 Eyes, Nails, Immunological 5.2E-02 -- 2.1E-02 7.4E-02
Benzo(a)anthracene 1.5E-07 -- 5.8E-08 2.1E-07 -- -- -- -- --
Benzo(a)pyrene 1.0E-06 -- 3.9E-07 1.4E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-07 -- 5.3E-08 1.9E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02
Dibenz(a,h)anthracene 1.4E-07 -- 5.4E-08 2.0E-07 -- -- -- -- --
Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00
Lead -- -- -- -- -- -- -- -- --

Chemical Total 1.4E-05 -- 1.7E-06 1.6E-05 1.5E+00 -- 1.2E-01 1.6E+00
Exposure Point Total 1.6E-05 1.6E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.2E-12 -- 5.2E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 7.1E-13 -- 7.1E-13 -- -- -- -- --
Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-09 -- 1.3E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 1.3E-09 1.6E-04

Exposure Medium Total 1.6E-05 1.6E+00
Medium Total 1.6E-05 1.6E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07
Medium Total 1.6E-12 4.0E-07
Receptor Total Total Risk Across All Media 1.6E-05 Total Hazard Across All Media 1.6E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.8.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.7E-01 -- 2.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 -- 1.2E+00
RME Reasonable maximum exposure Endocrine 1.5E-06 8.8E-09 1.5E-06
VOC Volatile organic compound Eyes 7.4E-02 -- 7.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 7.4E-02 8.8E-09 7.4E-02

Kidney 5.7E-02 8.8E-09 5.7E-02
Liver 1.5E-06 -- 1.5E-06
Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.8.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.0E-06 -- 3.9E-07 1.4E-06 -- -- -- -- --

Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.3E-05 -- 1.5E-06 1.5E-05 1.1E+00 -- 9.7E-02 1.2E+00
Exposure Point Total 1.5E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.5E-05 1.2E+00
Medium Total 1.5E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.5E-05 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.8.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Antimony 8.5E+00 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01
Aroclor-1260 8.2E-02 mg/kg 1.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02
Benzo(a)anthracene 1.2E-01 mg/kg 1.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-07 1.5E-06 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 1.2E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.5E-06 1.0E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 1.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.4E-06 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.4E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.8E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00
Lead 6.2E+02 mg/kg 9.7E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Exp. Route Total 2.0E-05 1.5E+00

Dermal Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 8.2E-02 mg/kg 5.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-07 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02
Benzo(a)anthracene 1.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.3E-08 5.7E-07 mg/kg-day -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 5.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.1E-07 3.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.4E-08 5.1E-07 mg/kg-day -- -- --
Cadmium 4.4E+00 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.6E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 8.7E-05 mg/kg 1.3E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02
Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Exp. Route Total 2.7E-06 1.2E-01
Exposure Point Total 2.3E-05 1.6E+00

Outdoor Air Inhalation Antimony 8.5E+00 mg/kg 2.6E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 8.2E-02 mg/kg 2.5E-08 ug/m3 5.7E-04 (μg/m3)-1 1.4E-11 5.8E-11 mg/m3 -- -- --

Benzo(a)anthracene 1.2E-01 mg/kg 3.6E-08 ug/m3 1.1E-04 (μg/m3)-1 3.9E-12 8.3E-11 mg/m3 -- -- --
Benzo(a)pyrene 7.8E-02 mg/kg 2.4E-08 ug/m3 1.1E-03 (μg/m3)-1 2.6E-11 5.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 1.1E-01 mg/kg 3.2E-08 ug/m3 1.1E-04 (μg/m3)-1 3.5E-12 7.5E-11 mg/m3 -- -- --
Cadmium 4.4E+00 mg/kg 1.3E-06 ug/m3 4.2E-03 (μg/m3)-1 5.6E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04
Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 8.7E-05 mg/kg 2.6E-11 ug/m3 3.8E+01 (μg/m3)-1 1.0E-09 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06
Lead 6.2E+02 mg/kg 1.9E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Exp. Route Total 6.7E-09 1.6E-04
Exposure Point Total 6.7E-09 1.6E-04

Exposure Medium Total 2.3E-05 1.6E+00
Medium Total 2.3E-05 1.6E+00

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 7.9E-12 4.0E-07
Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07
Medium Total 7.9E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 2.3E-05 Total of Receptor Hazards Across All Media 1.6E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 2.6E-07 -- 1.2E-07 3.7E-07 Eyes, Nails, Immunological 5.2E-02 -- 2.1E-02 7.4E-02
Benzo(a)anthracene 2.2E-07 -- 9.3E-08 3.1E-07 -- -- -- -- --
Benzo(a)pyrene 1.5E-06 -- 6.1E-07 2.1E-06 -- -- -- -- --
Benzo(b)fluoranthene 2.0E-07 -- 8.4E-08 2.8E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02
Dibenz(a,h)anthracene 2.1E-07 -- 8.6E-08 2.9E-07 -- -- -- -- --
Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00
Lead -- -- -- -- -- -- -- -- --

Chemical Total 2.0E-05 -- 2.7E-06 2.3E-05 1.5E+00 -- 1.2E-01 1.6E+00
Exposure Point Total 2.3E-05 1.6E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Benzo(a)anthracene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.6E-11 -- 2.6E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
Cadmium -- 5.6E-09 -- 5.6E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Dioxin TEQ -- 1.0E-09 -- 1.0E-09 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.5E-06 -- 1.5E-06

Lead -- -- -- -- -- -- -- -- --

Chemical Total -- 6.7E-09 -- 6.7E-09 -- 1.6E-04 -- 1.6E-04
Exposure Point Total 6.7E-09 1.6E-04

Exposure Medium Total 2.3E-05 1.6E+00
Medium Total 2.3E-05 1.6E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07
Medium Total 7.9E-12 4.0E-07
Receptor Total Total Risk Across All Media 2.3E-05 Total Hazard Across All Media 1.6E+00

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.8.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 2.7E-01 -- 2.7E-01
EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 -- 1.2E+00
RME Reasonable maximum exposure Endocrine 1.5E-06 8.8E-09 1.5E-06
VOC Volatile organic compound Eyes 7.4E-02 -- 7.4E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 7.4E-02 8.8E-09 7.4E-02

Kidney 5.7E-02 8.8E-09 5.7E-02
Liver 1.5E-06 -- 1.5E-06
Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 1.6E-04 -- 1.6E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I1-9.8.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.5E-06 -- 6.1E-07 2.1E-06 -- -- -- -- --

Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.9E-05 -- 2.3E-06 2.2E-05 1.1E+00 -- 9.7E-02 1.2E+00
Exposure Point Total 2.2E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-05 1.2E+00
Medium Total 2.2E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.8.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-04 mg/kg-day 2.2E-02
Aroclor-1260 5.1E-02 mg/kg 2.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.8E-08 7.0E-08 mg/kg-day 2.0E-05 mg/kg-day 3.5E-03
Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.5E-08 8.5E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-07 8.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.6E-08 1.1E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 1.0E-03 mg/kg-day 5.2E-03
Cobalt 1.0E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.2E-08 4.4E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.2E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.2E-06 9.3E-11 mg/kg-day 1.0E-09 mg/kg-day 9.3E-02
Lead 3.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 4.6E-04 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 2.0E-02 mg/kg-day 4.3E-04

Exp. Route Total 4.68E-06 1.7E-01

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 3.9E-08 mg/kg-day 2.0E-05 mg/kg-day 1.9E-03
Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-07 4.2E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-08 5.8E-08 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 7.1E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.2E-08 2.3E-08 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 3.8E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.0E-07 1.1E-11 mg/kg-day 1.0E-09 mg/kg-day 1.1E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.5E-06 mg/kg-day 2.0E-02 mg/kg-day 2.2E-04

Exp. Route Total 7.7E-07 1.3E-02
Exposure Point Total 5.4E-06 1.8E-01

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 1.5E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.2E-08 ug/m3 5.7E-04 (μg/m3)-1 7.0E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 9.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 2.5E-06 ug/m3 9.0E-03 (μg/m3)-1 2.2E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.6E-11 ug/m3 3.8E+01 (μg/m3)-1 6.3E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 8.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 2.7E-08 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 4.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.4E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 1.4E-06 4.0E-02
Exposure Point Total 1.4E-06 4.2E-02

Exposure Medium Total 6.9E-06 2.3E-01
Medium Total 6.9E-06 2.3E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.8.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 6.3E-12 4.0E-07
Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07
Medium Total 6.3E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 6.9E-06 Total of Receptor Hazards Across All Media 2.3E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.2E-02 -- -- 2.2E-02

Aroclor-1260 4.8E-08 -- 2.7E-08 7.5E-08 Eyes, Nails, Immunological 3.5E-03 -- 1.9E-03 5.4E-03
Benzo(a)anthracene 3.5E-08 -- 1.8E-08 5.3E-08 -- -- -- -- --
Benzo(a)pyrene 3.3E-07 -- 1.7E-07 5.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 5.2E-03 -- 2.1E-05 5.2E-03
Cobalt -- -- -- -- Blood 4.7E-02 -- -- 4.7E-02
Dibenz(a,h)anthracene 6.2E-08 -- 3.2E-08 9.4E-08 -- -- -- -- --
Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 Developmental 9.3E-02 -- 1.1E-02 1.0E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.3E-04 -- 2.2E-04 6.6E-04

Chemical Total 4.7E-06 -- 7.7E-07 5.4E-06 1.7E-01 -- 1.3E-02 1.8E-01
Exposure Point Total 5.4E-06 1.8E-01

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 7.0E-12 -- 7.0E-12 -- -- -- -- --

Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --
Cadmium -- 3.8E-09 -- 3.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 2.2E-08 -- 2.2E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --
Dioxin TEQ -- 6.3E-10 -- 6.3E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.4E-06 -- 1.4E-06 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 1.4E-06 4.2E-02

Exposure Medium Total 6.9E-06 2.3E-01
Medium Total 6.9E-06 2.3E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07
Medium Total 6.3E-12 4.0E-07
Receptor Total Total Risk Across All Media 6.9E-06 Total Hazard Across All Media 2.3E-01

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.8.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.9E-02 -- 6.9E-02
EPA U.S. Environmental Protection Agency Body Weight 6.6E-04 -- 6.6E-04
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 1.0E-01 -- 1.0E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 8.8E-09 1.2E-06
VOC Volatile organic compound Eyes 5.4E-03 -- 5.4E-03

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 5.4E-03 8.8E-09 5.4E-03

Kidney 5.3E-03 8.8E-09 5.3E-03
Liver 1.2E-06 -- 1.2E-06
Nails 5.4E-03 -- 5.4E-03

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.8.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 -- -- -- -- --

Chemical Total 4.2E-06 -- 5.0E-07 4.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.7E-06 0.0E+00

Outdoor Air Naphthalene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 6.1E-06 0.0E+00
Medium Total 6.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 6.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.8.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 7.0E-06 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01
Aroclor-1260 5.1E-02 mg/kg 5.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 6.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-08 7.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 6.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.7E-07 7.5E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 8.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 1.0E-06 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02
Cobalt 1.0E+01 mg/kg 1.1E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 7.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.7E-06 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01
Lead 3.4E+02 mg/kg 3.7E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

Exp. Route Total 1.1E-05 1.6E+00

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 2.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.5E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 3.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-07 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.0E-08 3.9E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.2E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.4E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 6.5E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.4E-07 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 2.6E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

Exp. Route Total 1.3E-06 9.1E-02
Exposure Point Total 1.2E-05 1.7E+00

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 3.9E-07 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.8E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.6E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.6E-10 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 6.7E-09 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 3.5E-07 4.0E-02
Exposure Point Total 3.6E-07 4.2E-02

Exposure Medium Total 1.3E-05 1.7E+00
Medium Total 1.3E-05 1.7E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-7.8.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 1.6E-12 4.0E-07
Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07
Medium Total 1.6E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 1.3E-05 Total of Receptor Hazards Across All Media 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1260 1.1E-07 -- 4.5E-08 1.6E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02
Benzo(a)anthracene 8.1E-08 -- 3.1E-08 1.1E-07 -- -- -- -- --
Benzo(a)pyrene 7.7E-07 -- 2.9E-07 1.1E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.1E-07 -- 4.0E-08 1.5E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02
Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01
Dibenz(a,h)anthracene 1.4E-07 -- 5.4E-08 2.0E-07 -- -- -- -- --
Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

Chemical Total 1.1E-05 -- 1.3E-06 1.2E-05 1.6E+00 -- 9.1E-02 1.7E+00
Exposure Point Total 1.2E-05 1.7E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --
Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --
Cadmium -- 9.6E-10 -- 9.6E-10 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --
Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 3.6E-07 4.2E-02

Exposure Medium Total 1.3E-05 1.7E+00
Medium Total 1.3E-05 1.7E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07
Medium Total 1.6E-12 4.0E-07
Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 1.7E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.8.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 -- 6.4E-01
EPA U.S. Environmental Protection Agency Body Weight 5.5E-03 -- 5.5E-03
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 9.5E-01 -- 9.5E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 8.8E-09 1.2E-06
VOC Volatile organic compound Eyes 4.6E-02 -- 4.6E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 4.6E-02 8.8E-09 4.6E-02

Kidney 4.8E-02 8.8E-09 4.8E-02
Liver 1.2E-06 -- 1.2E-06
Nails 4.6E-02 -- 4.6E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.8.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 7.7E-07 -- 2.9E-07 1.1E-06 -- -- -- -- --

Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 -- -- -- -- --

Chemical Total 1.0E-05 -- 1.1E-06 1.2E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.2E-05 0.0E+00
Medium Total 1.2E-05 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.8.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Antimony 6.4E+00 mg/kg 1.0E-05 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01
Aroclor-1260 5.1E-02 mg/kg 8.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.6E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 9.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 7.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 9.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 7.5E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.0E-06 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 5.9E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02
Cobalt 1.0E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01
Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-07 4.1E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.1E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-05 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01
Lead 3.4E+02 mg/kg 5.3E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --
Naphthalene 6.3E+00 mg/kg 9.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

Exp. Route Total 1.6E-05 1.6E+00

Dermal Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 5.1E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.2E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Benzo(a)anthracene 6.2E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 3.0E-07 mg/kg-day -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.6E-07 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 5.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 3.9E-07 mg/kg-day -- -- --
Cadmium 3.8E+00 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04
Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.6E-08 1.5E-07 mg/kg-day -- -- --
Dioxin TEQ 6.8E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-06 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02
Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Naphthalene 6.3E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

Exp. Route Total 2.1E-06 9.1E-02
Exposure Point Total 1.8E-05 1.7E+00

Outdoor Air Inhalation Antimony 6.4E+00 mg/kg 1.9E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --
(Particulates) Aroclor-1260 5.1E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.8E-12 3.6E-11 mg/m3 -- -- --

Benzo(a)anthracene 6.2E-02 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 4.4E-11 mg/m3 -- -- --
Benzo(a)pyrene 5.9E-02 mg/kg 1.8E-08 ug/m3 1.1E-03 (μg/m3)-1 2.0E-11 4.2E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 8.1E-02 mg/kg 2.5E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 5.7E-11 mg/m3 -- -- --
Cadmium 3.8E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04
Cobalt 1.0E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --
Dioxin TEQ 6.8E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 7.8E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06
Lead 3.4E+02 mg/kg 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 1.3E-03

Inhalation Naphthalene 6.3E+00 mg/kg 5.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.8E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02
(Volatiles)

Exp. Route Total 1.8E-06 4.0E-02
Exposure Point Total 1.8E-06 4.2E-02

Exposure Medium Total 1.9E-05 1.7E+00
Medium Total 1.9E-05 1.7E+00

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.8.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07
(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 7.9E-12 4.0E-07
Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07
Medium Total 7.9E-12 4.0E-07
Receptor Total Total of Receptor Risks Across All Media 1.9E-05 Total of Receptor Hazards Across All Media 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.8.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1260 1.6E-07 -- 7.2E-08 2.3E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02
Benzo(a)anthracene 1.2E-07 -- 4.9E-08 1.7E-07 -- -- -- -- --
Benzo(a)pyrene 1.1E-06 -- 4.6E-07 1.6E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.5E-07 -- 6.4E-08 2.2E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02
Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01
Dibenz(a,h)anthracene 2.1E-07 -- 8.6E-08 2.9E-07 -- -- -- -- --
Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01
Lead -- -- -- -- -- -- -- -- --
Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

Chemical Total 1.6E-05 -- 2.1E-06 1.8E-05 1.6E+00 -- 9.1E-02 1.7E+00
Exposure Point Total 1.8E-05 1.7E+00

Outdoor Air Antimony -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Aroclor-1260 -- 8.8E-12 -- 8.8E-12 -- -- -- -- --

Benzo(a)anthracene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --
Cadmium -- 4.8E-09 -- 4.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04
Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Dioxin TEQ -- 7.8E-10 -- 7.8E-10 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.2E-06 -- 1.2E-06

Lead -- -- -- -- -- -- -- -- --
Naphthalene -- 1.8E-06 -- 1.8E-06 Respiratory -- 4.0E-02 -- 4.0E-02

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 4.2E-02 -- 4.2E-02
Exposure Point Total 1.8E-06 4.2E-02

Exposure Medium Total 1.9E-05 1.7E+00
Medium Total 1.9E-05 1.7E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07
(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.0E-07 -- 4.0E-07
Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07
Medium Total 7.9E-12 4.0E-07
Receptor Total Total Risk Across All Media 1.9E-05 Total Hazard Across All Media 1.7E+00

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-8.8.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 -- 6.4E-01
EPA U.S. Environmental Protection Agency Body Weight 5.5E-03 -- 5.5E-03
GI Gastrointestinal Cardiovascular -- 1.9E-07 --
NOAEL No observed adverse effects level CNS -- -- 1.9E-07
PNS Peripheral nervous system Death -- 2.1E-07 --
RAGS Risk Assessment Guidance for Superfund Developmental 9.5E-01 -- 9.5E-01
RME Reasonable maximum exposure Endocrine 1.2E-06 8.8E-09 1.2E-06
VOC Volatile organic compound Eyes 4.6E-02 -- 4.6E-02

Fetus -- -- --
GI -- -- --

Hair -- -- --
Immunological 4.6E-02 8.8E-09 4.6E-02

Kidney 4.8E-02 8.8E-09 4.8E-02
Liver 1.2E-06 -- 1.2E-06
Nails 4.6E-02 -- 4.6E-02

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive 1.2E-06 -- 1.2E-06

Respiratory 4.2E-02 -- 4.2E-02
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I1-9.8.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.1E-06 -- 4.6E-07 1.6E-06 -- -- -- -- --

Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 -- -- -- -- --

Chemical Total 1.5E-05 -- 1.8E-06 1.7E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.7E-05 0.0E+00

Outdoor Air Naphthalene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.9E-05 0.0E+00
Medium Total 1.9E-05 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 1.9E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.9.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 3.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-08 9.7E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 4.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.1E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.4E-08 2.4E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 1.0E-03 mg/kg-day 3.1E-03
Cobalt 1.1E+01 mg/kg 3.7E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02
Lead 3.3E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 3.2E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 4.9E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 1.4E-01 mg/kg-day 9.9E-03
Vanadium 1.5E+02 mg/kg 5.1E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.9E-02

Exp. Route Total 4.0E-07 7.6E-02

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 5.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.8E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 6.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.6E-07 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.5E-08 3.6E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 1.0E-03 mg/kg-day 3.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 5.9E-07 3.5E-05
Exposure Point Total 9.9E-07 7.6E-02

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.0E-12 2.0E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 7.9E-10 5.3E-10 mg/m3 2.0E-05 mg/m3 2.6E-05
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.7E-09 1.8E-09 mg/m3 6.0E-06 mg/m3 3.0E-04
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 5.0E-05 mg/m3 4.7E-03
Vanadium 1.5E+02 mg/kg 8.8E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Exp. Route Total 6.5E-09 5.1E-03
Exposure Point Total 6.5E-09 5.1E-03

Exposure Medium Total 9.9E-07 8.1E-02
Medium Total 9.9E-07 8.1E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 7.8E-06 (μg/m3)-1 1.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E-01 mg/m3 6.1E-07
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 1.0E-01 mg/m3 6.3E-05
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E-01 mg/m3 2.3E-05
Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.4E-07 2.2E-03
Exposure Point Total 1.4E-07 2.2E-03

Exposure Medium Total 1.4E-07 2.2E-03
Medium Total 1.4E-07 2.2E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 7.8E-06 (μg/m3)-1 1.4E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 6.0E-06 (μg/m3)-1 3.2E-10 1.5E-07 mg/m3 1.0E-01 mg/m3 1.5E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 2.3E-05 (μg/m3)-1 1.3E-09 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 4.4E-06 (μg/m3)-1 2.1E-08 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 6.6E-07 7.2E-03
Exposure Point Total 6.6E-07 7.2E-03

Exposure Medium Total 6.6E-07 7.2E-03
Medium Total 6.6E-07 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.1E-06 Total of Receptor Hazards (Soil and Soil Gas) 8.4E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.7E-06 Total of Receptor Hazards (Soil and Groundwater) 8.9E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface (mg/kg-day)-1 1/(Milligram per kilogram per day)
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RfD Reference dose
mg/kg-day Milligram per kilogram per day RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I1-8.9.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 2.5E-08 -- 3.8E-08 6.3E-08 -- -- -- -- --

Benzo(a)pyrene 3.1E-07 -- 4.6E-07 7.7E-07 -- -- -- -- --
Benzo(b)fluoranthene 6.4E-08 -- 9.5E-08 1.6E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.1E-03 -- 3.5E-05 3.1E-03
Cobalt -- -- -- -- Blood 3.5E-02 -- -- 3.5E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 9.9E-03 -- -- 9.9E-03
Vanadium -- -- -- -- Hair 2.9E-02 -- -- 2.9E-02

Chemical Total 4.0E-07 -- 5.9E-07 9.9E-07 7.6E-02 -- 3.5E-05 7.6E-02
Exposure Point Total 9.9E-07 7.6E-02

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cadmium -- 7.9E-10 -- 7.9E-10 Kidney, Respiratory -- 2.6E-05 -- 2.6E-05
Cobalt -- 5.7E-09 -- 5.7E-09 Respiratory -- 3.0E-04 -- 3.0E-04
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 4.7E-03 -- 4.7E-03
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.5E-09 -- 6.5E-09 -- 5.1E-03 -- 5.1E-03
Exposure Point Total 6.5E-09 5.1E-03

Exposure Medium Total 9.9E-07 8.1E-02
Medium Total 9.9E-07 8.1E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 1.1E-09 -- 1.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-07 -- 6.1E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.3E-05 -- 6.3E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 2.3E-05 -- 2.3E-05
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.4E-07 -- 1.4E-07 -- 2.2E-03 -- 2.2E-03
Exposure Point Total 1.4E-07 2.2E-03

Exposure Medium Total 1.4E-07 2.2E-03
Medium Total 1.4E-07 2.2E-03

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.9.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 1.4E-10 -- 1.4E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 3.2E-10 -- 3.2E-10 Liver -- 1.5E-06 -- 1.5E-06
Chloroform -- 1.3E-09 -- 1.3E-09 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 2.1E-08 -- 2.1E-08 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 6.6E-07 -- 6.6E-07 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 6.6E-07 7.2E-03

Exposure Medium Total 6.6E-07 7.2E-03

Medium Total 6.6E-07 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.1E-06 Total Hazard (Soil and Soil Gas) 8.4E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-06 Total Hazard (Soil and Groundwater) 8.9E-02
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TABLE I1-8.9.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.5E-02 1.7E-06 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight ‐‐ 6.6E-03 1.9E-03
GI Gastrointestinal Cardiovascular ‐‐ ‐‐ ‐‐
NOAEL No observed adverse effects level CNS 1.5E-02 4.3E-04 9.2E-05
PNS Peripheral nervous system Death ‐‐ ‐‐ ‐‐
RAGS Risk Assessment Guidance for Superfund Developmental ‐‐ 6.1E-09 1.5E-06
RME Reasonable maximum exposure Endocrine ‐‐ ‐‐ ‐‐
VOC Volatile organic compound Eyes ‐‐ ‐‐ ‐‐

Fetus ‐‐ ‐‐ ‐‐
GI ‐‐ ‐‐ ‐‐

Hair 2.9E-02 ‐‐ ‐‐
Immunological ‐‐ ‐‐ ‐‐

Kidney 3.1E-03 5.3E-07 ‐‐
Liver ‐‐ 6.7E-03 1.9E-03
Nails ‐‐ ‐‐ ‐‐

No Observed Adverse Effects ‐‐ ‐‐ ‐‐
No Observed Effects ‐‐ ‐‐ ‐‐

Nose ‐‐ ‐‐ ‐‐
Organ weight ‐‐ 2.6E-05 4.0E-06

PNS ‐‐ 9.2E-07 6.1E-07
Reproductive ‐‐ ‐‐ ‐‐

Respiratory 3.2E-04 3.0E-06 8.5E-05
Skin ‐‐ ‐‐ ‐‐

Vascular ‐‐ ‐‐ ‐‐
Whole body ‐‐ ‐‐ 2.0E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.9.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 0.0E+00 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.9.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 3.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-08 9.8E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.2E-07 8.4E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.4E-08 9.1E-08 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 9.4E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.7E-02
Iron 4.8E+04 mg/kg 1.7E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.7E-02
Lead 2.1E+02 mg/kg 7.2E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 8.3E-04 mg/kg-day -- -- -- 2.3E-03 mg/kg-day 1.4E-01 mg/kg-day 1.7E-02

Exp. Route Total 2.7E-07 1.2E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 5.2E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.8E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.3E-07 1.3E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.8E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.5E-08 1.4E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 1.0E-03 mg/kg-day 3.0E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 4.0E-07 3.0E-05
Exposure Point Total 6.7E-07 1.2E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 1.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.1E-13 1.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.7E-10 4.5E-10 mg/m3 2.0E-05 mg/m3 2.2E-05
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 8.0E-06 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-05 mg/m3 7.9E-03

Exp. Route Total 6.7E-09 8.3E-03
Exposure Point Total 6.7E-09 8.3E-03

Exposure Medium Total 6.8E-07 1.3E-01
Medium Total 6.8E-07 1.3E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 7.8E-06 (μg/m3)-1 1.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E-01 mg/m3 6.1E-07
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 1.0E-01 mg/m3 6.3E-05
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E-01 mg/m3 2.3E-05
Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.4E-07 2.2E-03
Exposure Point Total 1.4E-07 2.2E-03

Exposure Medium Total 1.4E-07 2.2E-03
Medium Total 1.4E-07 2.2E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 7.8E-06 (μg/m3)-1 1.4E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 6.0E-06 (μg/m3)-1 3.2E-10 1.5E-07 mg/m3 1.0E-01 mg/m3 1.5E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 2.3E-05 (μg/m3)-1 1.3E-09 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 4.4E-06 (μg/m3)-1 2.1E-08 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 6.6E-07 7.2E-03
Exposure Point Total 6.6E-07 7.2E-03

Exposure Medium Total 6.6E-07 7.2E-03
Medium Total 6.6E-07 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 8.2E-07 Total of Receptor Hazards (Soil and Soil Gas) 1.3E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-06 Total of Receptor Hazards (Soil and Groundwater) 1.4E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 2.5E-08 -- 3.8E-08 6.3E-08 -- -- -- -- --

Benzo(a)pyrene 2.2E-07 -- 3.3E-07 5.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 2.4E-08 -- 3.5E-08 5.9E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.6E-03 -- 3.0E-05 2.6E-03
Cobalt -- -- -- -- Blood 3.7E-02 -- -- 3.7E-02
Iron -- -- -- -- GI 6.7E-02 -- -- 6.7E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Chemical Total 2.7E-07 -- 4.0E-07 6.7E-07 1.2E-01 -- 3.0E-05 1.2E-01
Exposure Point Total 6.7E-07 1.2E-01

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 6.1E-13 -- 6.1E-13 -- -- -- -- --
Cadmium -- 6.7E-10 -- 6.7E-10 Kidney, Respiratory -- 2.2E-05 -- 2.2E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 7.9E-03 -- 7.9E-03

Chemical Total -- 6.7E-09 -- 6.7E-09 -- 8.3E-03 -- 8.3E-03
Exposure Point Total 6.7E-09 8.3E-03

Exposure Medium Total 6.8E-07 1.3E-01
Medium Total 6.8E-07 1.3E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 1.1E-09 -- 1.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-07 -- 6.1E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.3E-05 -- 6.3E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 2.3E-05 -- 2.3E-05
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.4E-07 -- 1.4E-07 -- 2.2E-03 -- 2.2E-03
Exposure Point Total 1.4E-07 2.2E-03

Exposure Medium Total 1.4E-07 2.2E-03
Medium Total 1.4E-07 2.2E-03

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.9.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 1.4E-10 -- 1.4E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 3.2E-10 -- 3.2E-10 Liver -- 1.5E-06 -- 1.5E-06
Chloroform -- 1.3E-09 -- 1.3E-09 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 2.1E-08 -- 2.1E-08 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 6.6E-07 -- 6.6E-07 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 6.6E-07 7.2E-03

Exposure Medium Total 6.6E-07 7.2E-03
Medium Total 6.6E-07 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 8.2E-07 Total Hazard (Soil and Soil Gas) 1.3E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-06 Total Hazard (Soil and Groundwater) 1.4E-01
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TABLE I1-8.9.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.7E-02 -- 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight -- 2.6E-05 1.9E-03
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.4E-02 1.4E-04 9.2E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 1.2E-09 1.5E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.7E-02 -- --

Hair -- -- --
Immunological -- -- --

Kidney 2.7E-03 -- --
Liver -- 2.6E-05 1.9E-03
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 3.5E-04 4.0E-06

PNS -- 1.5E-06 6.1E-07
Reproductive -- -- --

Respiratory 3.4E-04 6.6E-03 8.5E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.0E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)

3 of 3



TABLE I1-9.9.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 0.0E+00 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.9.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 4.6E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.4E-09 3.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.0E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.9E-08 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.1E-09 3.0E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.2E-07 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 1.0E-03 mg/kg-day 8.6E-03
Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Iron 4.8E+04 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.5E-01 mg/kg-day 7.0E-01 mg/kg-day 2.2E-01
Lead 2.1E+02 mg/kg 9.5E-06 mg/kg-day -- -- -- 6.6E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-04 mg/kg-day -- -- -- 7.6E-03 mg/kg-day 1.4E-01 mg/kg-day 5.4E-02

Exp. Route Total 3.6E-08 4.0E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 8.3E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 6.0E-09 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 7.2E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.2E-08 5.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 7.7E-09 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.6E-09 5.4E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.7E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 6.4E-08 1.2E-04
Exposure Point Total 9.9E-08 4.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 3.3E-07 ug/m3 1.1E-04 (μg/m3)-1 3.6E-11 2.3E-08 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.8E-07 ug/m3 1.1E-03 (μg/m3)-1 3.1E-10 2.0E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 3.0E-07 ug/m3 1.1E-04 (μg/m3)-1 3.3E-11 2.1E-08 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.7E-06 ug/m3 4.2E-03 (μg/m3)-1 3.7E-08 6.1E-07 mg/m3 2.0E-05 mg/m3 3.1E-02
Cobalt 1.1E+01 mg/kg 3.7E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01
Iron 4.8E+04 mg/kg 1.6E-01 ug/m3 -- -- -- 1.1E-02 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.7E-04 ug/m3 -- -- -- 4.7E-05 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.7E-03 ug/m3 -- -- -- 5.4E-04 mg/m3 5.0E-05 mg/m3 1.1E+01

Exp. Route Total 3.7E-07 1.1E+01
Exposure Point Total 3.7E-07 1.1E+01

Exposure Medium Total 4.7E-07 1.2E+01
Medium Total 4.7E-07 1.2E+01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.2E-02 (a) ug/m3 3.2E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 2.0E-01 mg/m3 1.1E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 1.7E+00 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 1.8E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 4.7E-04 (a) ug/m3 6.9E-08 ug/m3 1.1E-05 (μg/m3)-1 7.6E-13 4.8E-09 mg/m3 8.0E-01 mg/m3 6.0E-09
2-Butanone 9.7E-05 (a) ug/m3 1.4E-08 ug/m3 -- -- -- 9.9E-10 mg/m3 5.0E+00 mg/m3 2.0E-10
Acetone 1.2E-04 (a) ug/m3 1.7E-08 ug/m3 -- -- -- 1.2E-09 mg/m3 3.1E+01 mg/m3 3.9E-11
Benzene 2.6E-03 (a) ug/m3 3.8E-07 ug/m3 7.8E-06 (μg/m3)-1 3.0E-12 2.7E-08 mg/m3 3.0E-02 mg/m3 8.9E-07
Bromoform 2.8E-05 (a) ug/m3 4.2E-09 ug/m3 1.1E-06 (μg/m3)-1 4.6E-15 2.9E-10 mg/m3 -- -- --
Carbon disulfide 4.1E-02 (a) ug/m3 6.0E-06 ug/m3 -- -- -- 4.2E-07 mg/m3 7.0E-01 mg/m3 6.0E-07
Carbon tetrachloride 9.9E-03 (a) ug/m3 1.5E-06 ug/m3 6.0E-06 (μg/m3)-1 8.7E-12 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06
Chloroform 7.4E-03 (a) ug/m3 1.1E-06 ug/m3 2.3E-05 (μg/m3)-1 2.5E-11 7.6E-08 mg/m3 3.0E-01 mg/m3 2.5E-07
cis-1,2-Dichloroethene 4.3E+00 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 4.4E-05 mg/m3 -- -- --
Mercury 1.5E-03 (a) ug/m3 2.2E-07 ug/m3 -- -- -- 1.5E-08 mg/m3 3.0E-04 mg/m3 5.2E-05
Nitrobenzene 5.0E-05 (a) ug/m3 7.3E-09 ug/m3 4.0E-05 (μg/m3)-1 2.9E-13 5.1E-10 mg/m3 9.0E-03 mg/m3 5.7E-08
Tetrachloroethene 1.6E+01 (a) ug/m3 2.3E-03 ug/m3 5.9E-06 (μg/m3)-1 1.4E-08 1.6E-04 mg/m3 3.5E-02 mg/m3 4.6E-03
trans-1,2-Dichloroethene 7.9E-02 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 8.1E-07 mg/m3 6.0E-02 mg/m3 1.4E-05
Trichloroethene 1.3E+01 (a) ug/m3 1.8E-03 ug/m3 2.0E-06 (μg/m3)-1 3.7E-09 1.3E-04 mg/m3 6.0E-01 mg/m3 2.1E-04
Vinyl chloride 7.7E-01 (a) ug/m3 1.1E-04 ug/m3 4.4E-06 (μg/m3)-1 5.0E-10 7.9E-06 mg/m3 1.0E-01 mg/m3 7.9E-05

Exp. Route Total 1.8E-08 4.9E-03
Exposure Point Total 1.8E-08 4.9E-03

Exposure Medium Total 1.8E-08 4.9E-03
Medium Total 1.8E-08 4.9E-03
Receptor Total Total of Receptor Risks Across All Media 4.8E-07 Total of Receptor Hazards Across All Media 1.2E+01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.9.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 3.4E-09 -- 6.0E-09 9.4E-09 -- -- -- -- --

Benzo(a)pyrene 2.9E-08 -- 5.2E-08 8.1E-08 -- -- -- -- --
Benzo(b)fluoranthene 3.1E-09 -- 5.6E-09 8.8E-09 -- -- -- -- --
Cadmium -- -- -- -- Kidney 8.6E-03 -- 1.2E-04 8.8E-03
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Iron -- -- -- -- GI 2.2E-01 -- -- 2.2E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 5.4E-02 -- -- 5.4E-02

Chemical Total 3.6E-08 -- 6.4E-08 9.9E-08 4.0E-01 -- 1.2E-04 4.0E-01
Exposure Point Total 9.9E-08 4.0E-01

Outdoor Air Benzo(a)anthracene -- 3.6E-11 -- 3.6E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.1E-10 -- 3.1E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Cadmium -- 3.7E-08 -- 3.7E-08 Kidney, Respiratory -- 3.1E-02 -- 3.1E-02
Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 1.1E+01 -- 1.1E+01
Exposure Point Total 3.7E-07 1.1E+01

Exposure Medium Total 4.7E-07 1.2E+01
Medium Total 4.7E-07 1.2E+01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.1E-06 -- 1.1E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 7.6E-13 -- 7.6E-13 Organ Weight -- 6.0E-09 -- 6.0E-09
2-Butanone -- -- -- -- Developmental -- 2.0E-10 -- 2.0E-10
Acetone -- -- -- -- CNS -- 3.9E-11 -- 3.9E-11
Benzene -- 3.0E-12 -- 3.0E-12 Blood -- 8.9E-07 -- 8.9E-07
Bromoform -- 4.6E-15 -- 4.6E-15 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 6.0E-07 -- 6.0E-07
Carbon tetrachloride -- 8.7E-12 -- 8.7E-12 Liver -- 1.0E-06 -- 1.0E-06

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.9.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chloroform -- 2.5E-11 -- 2.5E-11 Liver, Kidney, Respiratory -- 2.5E-07 -- 2.5E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 5.2E-05 -- 5.2E-05
Nitrobenzene -- 2.9E-13 -- 2.9E-13 Respiratory -- 5.7E-08 -- 5.7E-08
Tetrachloroethene -- 1.4E-08 -- 1.4E-08 Liver, Body Weight -- 4.6E-03 -- 4.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.4E-05 -- 1.4E-05
Trichloroethene -- 3.7E-09 -- 3.7E-09 CNS -- 2.1E-04 -- 2.1E-04
Vinyl chloride -- 5.0E-10 -- 5.0E-10 Liver -- 7.9E-05 -- 7.9E-05

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 4.9E-03 -- 4.9E-03
Exposure Point Total 1.8E-08 4.9E-03

Exposure Medium Total 1.8E-08 4.9E-03
Medium Total 1.8E-08 4.9E-03
Receptor Total Total Risk Across All Media 4.8E-07 Total Hazard Across All Media 1.2E+01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.2E-01 8.9E-07 1.2E-01
EPA U.S. Environmental Protection Agency Body Weight -- 4.6E-03 4.6E-03
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.1E+01 2.7E-04 1.1E+01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 2.0E-10 2.0E-10
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 2.2E-01 -- 2.2E-01

Hair -- -- --
Immunological -- -- --

Kidney 3.9E-02 2.5E-07 3.9E-02
Liver -- 4.7E-03 4.7E-03
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 1.4E-05 1.4E-05

PNS -- 6.0E-07 6.0E-07
Reproductive -- -- --

Respiratory 4.6E-01 3.1E-07 4.6E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.9.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 1.1E+01 -- 1.1E+01
Exposure Point Total 0.0E+00 1.1E+01

Exposure Medium Total 0.0E+00 1.1E+01
Medium Total 0.0E+00 1.1E+01

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 1.1E+01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.9.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 4.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.4E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.2E-07 1.7E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.6E-08 3.4E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03
Cobalt 1.1E+01 mg/kg 5.0E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02
Lead 3.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 4.5E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 6.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 1.4E-01 mg/kg-day 1.4E-02
Vanadium 1.5E+02 mg/kg 6.9E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 4.0E-02

Exp. Route Total 5.35E-07 1.1E-01

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.8E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 3.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.2E-07 8.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.4E-08 1.8E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 5.9E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 1.0E-03 mg/kg-day 1.7E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.8E-07 1.7E-05
Exposure Point Total 8.1E-07 1.1E-01

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.6E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 2.9E-08 ug/m3 1.1E-03 (μg/m3)-1 3.2E-11 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 7.6E-07 ug/m3 4.2E-03 (μg/m3)-1 3.2E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 2.6E-06 ug/m3 9.0E-03 (μg/m3)-1 2.3E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 7.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 3.4E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 2.6E-08 2.1E-02
Exposure Point Total 2.6E-08 2.1E-02

Exposure Medium Total 8.4E-07 1.3E-01
Medium Total 8.4E-07 1.3E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 7.8E-06 (μg/m3)-1 1.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.3E-02
Exposure Point Total 1.5E-06 2.3E-02

Exposure Medium Total 1.5E-06 2.3E-02
Medium Total 1.5E-06 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 7.8E-06 (μg/m3)-1 1.4E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 6.0E-06 (μg/m3)-1 3.2E-09 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 2.3E-05 (μg/m3)-1 1.3E-08 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 4.4E-06 (μg/m3)-1 2.1E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 6.6E-06 7.5E-02
Exposure Point Total 6.6E-06 7.5E-02

Exposure Medium Total 6.6E-06 7.5E-02
Medium Total 6.6E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.3E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.5E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 7.5E-06 Total of Receptor Hazards (Soil and Groundwater) 2.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 3.4E-08 -- 1.8E-08 5.2E-08 -- -- -- -- --

Benzo(a)pyrene 4.2E-07 -- 2.2E-07 6.3E-07 -- -- -- -- --
Benzo(b)fluoranthene 8.6E-08 -- 4.4E-08 1.3E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.3E-03 -- 1.7E-05 4.3E-03
Cobalt -- -- -- -- Blood 4.9E-02 -- -- 4.9E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.4E-02 -- -- 1.4E-02
Vanadium -- -- -- -- Hair 4.0E-02 -- -- 4.0E-02

Chemical Total 5.4E-07 -- 2.8E-07 8.1E-07 1.1E-01 -- 1.7E-05 1.1E-01
Exposure Point Total 8.1E-07 1.1E-01

Outdoor Air Benzo(a)anthracene -- 2.6E-12 -- 2.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.2E-11 -- 3.2E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Cadmium -- 3.2E-09 -- 3.2E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 2.3E-08 -- 2.3E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 2.6E-08 2.1E-02

Exposure Medium Total 8.4E-07 1.3E-01
Medium Total 8.4E-07 1.3E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.1E-08 -- 1.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 1.5E-06 2.3E-02

Exposure Medium Total 1.5E-06 2.3E-02
Medium Total 1.5E-06 2.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.9.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.4E-09 -- 1.4E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 3.2E-09 -- 3.2E-09 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 1.3E-08 -- 1.3E-08 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 2.1E-07 -- 2.1E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 6.6E-06 -- 6.6E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 6.6E-06 7.5E-02

Exposure Medium Total 6.6E-06 7.5E-02
Medium Total 6.6E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.3E-06 Total Hazard (Soil and Soil Gas) 1.5E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 7.5E-06 Total Hazard (Soil and Groundwater) 2.0E-01
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TABLE I1-8.9.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.9E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 3.4E-02 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 4.0E-02 -- --
Immunological -- -- --

Kidney 4.5E-03 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.9.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --

Chemical Total -- 6.4E-06 -- 6.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 6.4E-06 0.0E+00

Exposure Medium Total 6.4E-06 0.0E+00
Medium Total 6.4E-06 0.0E+00

Receptor Total (soil and soil gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (soil and groundwater) Total Risk (Soil and Groundwater) 6.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.9.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.0E-08 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.7E-07 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.0E-07 3.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 3.5E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Lead 3.3E+02 mg/kg 3.6E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Vanadium 1.5E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 1.2E-06 1.0E+00

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 4.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.0E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.7E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.5E-08 1.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.0E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 4.7E-07 1.2E-04
Exposure Point Total 1.7E-06 1.0E+00

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.1E-12 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.7E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 8.0E-10 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.8E-09 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 8.9E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 6.6E-09 2.1E-02
Exposure Point Total 6.6E-09 2.1E-02

Exposure Medium Total 1.7E-06 1.0E+00
Medium Total 1.7E-06 1.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 7.8E-06 (μg/m3)-1 2.8E-09 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.6E-07 2.3E-02
Exposure Point Total 3.6E-07 2.3E-02

Exposure Medium Total 3.6E-07 2.3E-02
Medium Total 3.6E-07 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 7.8E-06 (μg/m3)-1 3.6E-10 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 6.0E-06 (μg/m3)-1 8.1E-10 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 2.3E-05 (μg/m3)-1 3.3E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 4.4E-06 (μg/m3)-1 5.3E-08 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.7E-06 7.5E-02
Exposure Point Total 1.7E-06 7.5E-02

Exposure Medium Total 1.7E-06 7.5E-02
Medium Total 1.7E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.1E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.4E-06 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 8.0E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --

Benzo(a)pyrene 9.7E-07 -- 3.7E-07 1.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 2.0E-07 -- 7.5E-08 2.8E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 1.2E-06 -- 4.7E-07 1.7E-06 1.0E+00 -- 1.2E-04 1.0E+00
Exposure Point Total 1.7E-06 1.0E+00

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.1E-12 -- 8.1E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Cadmium -- 8.0E-10 -- 8.0E-10 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 5.8E-09 -- 5.8E-09 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.6E-09 -- 6.6E-09 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 6.6E-09 2.1E-02

Exposure Medium Total 1.7E-06 1.0E+00
Medium Total 1.7E-06 1.0E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 2.8E-09 -- 2.8E-09 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 3.6E-07 2.3E-02

Exposure Medium Total 3.6E-07 2.3E-02
Medium Total 3.6E-07 2.3E-02

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.9.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 3.6E-10 -- 3.6E-10 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 8.1E-10 -- 8.1E-10 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 3.3E-09 -- 3.3E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 5.3E-08 -- 5.3E-08 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.7E-06 -- 1.7E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.7E-06 7.5E-02

Exposure Medium Total 1.7E-06 7.5E-02
Medium Total 1.7E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.1E-06 Total Hazard (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.4E-06 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.9.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.5E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.5E-01 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.7E-01 -- --
Immunological -- -- --

Kidney 4.1E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.9.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.7E-07 -- 3.7E-07 1.3E-06 -- -- -- -- --

Chemical Total 9.7E-07 -- 3.7E-07 1.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.6E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.9.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.9E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.4E-06 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.9E-07 3.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 4.9E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Lead 3.3E+02 mg/kg 5.1E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Vanadium 1.5E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 1.8E-06 1.0E+00

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 6.5E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.8E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 8.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.8E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 7.5E-07 1.2E-04
Exposure Point Total 2.5E-06 1.0E+00

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 3.7E-08 ug/m3 1.1E-03 (μg/m3)-1 4.0E-11 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-04 (μg/m3)-1 8.3E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 9.5E-07 ug/m3 4.2E-03 (μg/m3)-1 4.0E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 3.2E-06 ug/m3 9.0E-03 (μg/m3)-1 2.9E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 9.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 4.3E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 4.4E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 2.1E-02
Exposure Point Total 3.3E-08 2.1E-02

Exposure Medium Total 2.6E-06 1.0E+00
Medium Total 2.6E-06 1.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 7.8E-06 (μg/m3)-1 1.4E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.8E-06 2.3E-02
Exposure Point Total 1.8E-06 2.3E-02

Exposure Medium Total 1.8E-06 2.3E-02
Medium Total 1.8E-06 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-06 (μg/m3)-1 1.8E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 6.0E-06 (μg/m3)-1 4.0E-09 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 2.3E-05 (μg/m3)-1 1.7E-08 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 4.4E-06 (μg/m3)-1 2.7E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 8.3E-06 7.5E-02
Exposure Point Total 8.3E-06 7.5E-02

Exposure Medium Total 8.3E-06 7.5E-02
Medium Total 8.3E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 4.4E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.1E-05 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable mg/kg-day Milligram per kilogram per day
bgs Below ground surface (mg/kg-day)-1 1/(Milligram per kilogram per day)
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RfD Reference dose

RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.9.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.1E-07 -- 4.8E-08 1.6E-07 -- -- -- -- --

Benzo(a)pyrene 1.4E-06 -- 5.8E-07 2.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 2.9E-07 -- 1.2E-07 4.1E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 1.8E-06 -- 7.5E-07 2.5E-06 1.0E+00 -- 1.2E-04 1.0E+00
Exposure Point Total 2.5E-06 1.0E+00

Outdoor Air Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.0E-11 -- 4.0E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Cadmium -- 4.0E-09 -- 4.0E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 2.9E-08 -- 2.9E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 3.3E-08 2.1E-02

Exposure Medium Total 2.6E-06 1.0E+00
Medium Total 2.6E-06 1.0E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.4E-08 -- 1.4E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 1.8E-06 2.3E-02

Exposure Medium Total 1.8E-06 2.3E-02
Medium Total 1.8E-06 2.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.9.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.8E-09 -- 1.8E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 4.0E-09 -- 4.0E-09 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 1.7E-08 -- 1.7E-08 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 2.7E-07 -- 2.7E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 8.3E-06 -- 8.3E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 8.3E-06 7.5E-02

Exposure Medium Total 8.3E-06 7.5E-02
Medium Total 8.3E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.4E-06 Total Hazard (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.1E-05 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.9.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.5E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.5E-01 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.7E-01 -- --
Immunological -- -- --

Kidney 4.1E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.9.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.4E-06 -- 5.8E-07 2.0E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 5.8E-07 2.0E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.0E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.0E-06 0.0E+00
Medium Total 2.0E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Chemical Total -- 8.0E-06 -- 8.0E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 8.0E-06 0.0E+00

Exposure Medium Total 8.0E-06 0.0E+00
Medium Total 8.0E-06 0.0E+00

Receptor Total Total Risk (Soil and Soil Gas) 3.7E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total Total Risk (Soil and Groundwater) 9.9E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.9.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 4.7E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.4E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.0E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.2E-08 1.3E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03
Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Iron 4.8E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 6.6E-02 mg/kg-day 7.0E-01 mg/kg-day 9.4E-02
Lead 2.1E+02 mg/kg 9.6E-05 mg/kg-day -- -- -- 2.8E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-03 mg/kg-day -- -- -- 3.2E-03 mg/kg-day 1.4E-01 mg/kg-day 2.3E-02

Exp. Route Total 3.62E-07 1.7E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.8E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 6.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.7E-08 6.6E-08 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 5.0E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 1.0E-03 mg/kg-day 1.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 1.9E-07 1.5E-05
Exposure Point Total 5.5E-07 1.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 ug/m3 1.1E-03 (μg/m3)-1 2.3E-11 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 ug/m3 1.1E-04 (μg/m3)-1 2.5E-12 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 6.5E-07 ug/m3 4.2E-03 (μg/m3)-1 2.7E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 5.7E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 2.7E-08 3.5E-02
Exposure Point Total 2.7E-08 3.5E-02

Exposure Medium Total 5.8E-07 2.1E-01
Medium Total 5.8E-07 2.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 7.8E-06 (μg/m3)-1 1.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04
O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-7.9.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.3E-02
Exposure Point Total 1.5E-06 2.3E-02

Exposure Medium Total 1.5E-06 2.3E-02
Medium Total 1.5E-06 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 7.8E-06 (μg/m3)-1 1.4E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 6.0E-06 (μg/m3)-1 3.2E-09 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 2.3E-05 (μg/m3)-1 1.3E-08 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 4.4E-06 (μg/m3)-1 2.1E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 6.6E-06 7.5E-02
Exposure Point Total 6.6E-06 7.5E-02

Exposure Medium Total 6.6E-06 7.5E-02
Medium Total 6.6E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.0E-06 Total of Receptor Hazards (Soil and Soil Gas) 2.3E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 7.2E-06 Total of Receptor Hazards (Soil and Groundwater) 2.8E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 3.4E-08 -- 1.8E-08 5.2E-08 -- -- -- -- --

Benzo(a)pyrene 3.0E-07 -- 1.5E-07 4.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.2E-08 -- 1.7E-08 4.9E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.7E-03 -- 1.5E-05 3.7E-03
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Iron -- -- -- -- GI 9.4E-02 -- -- 9.4E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.3E-02 -- -- 2.3E-02

Chemical Total 3.6E-07 -- 1.9E-07 5.5E-07 1.7E-01 -- 1.5E-05 1.7E-01
Exposure Point Total 5.5E-07 1.7E-01

Outdoor Air Benzo(a)anthracene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.3E-11 -- 2.3E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.5E-12 -- 2.5E-12 -- -- -- -- --
Cadmium -- 2.7E-09 -- 2.7E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 2.7E-08 -- 2.7E-08 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 2.7E-08 3.5E-02

Exposure Medium Total 5.8E-07 2.1E-01
Medium Total 5.8E-07 2.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.1E-08 -- 1.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 1.5E-06 2.3E-02

Exposure Medium Total 1.5E-06 2.3E-02
Medium Total 1.5E-06 2.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 3



TABLE I1-8.9.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.4E-09 -- 1.4E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 3.2E-09 -- 3.2E-09 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 1.3E-08 -- 1.3E-08 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 2.1E-07 -- 2.1E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 6.6E-06 -- 6.6E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 6.6E-06 7.5E-02

Exposure Medium Total 6.6E-06 7.5E-02
Medium Total 6.6E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.0E-06 Total Hazard (Soil and Soil Gas) 2.3E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 7.2E-06 Total Hazard (Soil and Groundwater) 2.8E-01
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TABLE I1-8.9.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 5.6E-02 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 9.4E-02 -- --

Hair -- -- --
Immunological -- -- --

Kidney 3.8E-03 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.9.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --

Chemical Total -- 6.4E-06 -- 6.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 6.4E-06 0.0E+00

Exposure Medium Total 6.4E-06 0.0E+00
Medium Total 6.4E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.4E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 6.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.9.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 8.0E-08 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 9.5E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.9E-07 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.5E-08 1.2E-06 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 2.9E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Iron 4.8E+04 mg/kg 5.2E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01
Lead 2.1E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 2.6E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Exp. Route Total 8.4E-07 1.6E+00

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 4.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.0E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.6E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.9E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.8E-08 4.5E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 8.5E-09 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 3.2E-07 9.9E-05
Exposure Point Total 1.2E-06 1.6E+00

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.2E-13 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.8E-10 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 6.8E-09 3.5E-02
Exposure Point Total 6.8E-09 3.5E-02

Exposure Medium Total 1.2E-06 1.6E+00
Medium Total 1.2E-06 1.6E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 7.8E-06 (μg/m3)-1 2.8E-09 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-7.9.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.6E-07 2.3E-02
Exposure Point Total 3.6E-07 2.3E-02

Exposure Medium Total 3.6E-07 2.3E-02
Medium Total 3.6E-07 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 7.8E-06 (μg/m3)-1 3.6E-10 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 6.0E-06 (μg/m3)-1 8.1E-10 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 2.3E-05 (μg/m3)-1 3.3E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 4.4E-06 (μg/m3)-1 5.3E-08 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.7E-06 7.5E-02
Exposure Point Total 1.7E-06 7.5E-02

Exposure Medium Total 1.7E-06 7.5E-02
Medium Total 1.7E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.5E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 2.8E-06 Total of Receptor Hazards (Soil and Groundwater) 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 8.0E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --

Benzo(a)pyrene 6.9E-07 -- 2.6E-07 9.5E-07 -- -- -- -- --
Benzo(b)fluoranthene 7.5E-08 -- 2.8E-08 1.0E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Chemical Total 8.4E-07 -- 3.2E-07 1.2E-06 1.6E+00 -- 9.9E-05 1.6E+00
Exposure Point Total 1.2E-06 1.6E+00

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 6.2E-13 -- 6.2E-13 -- -- -- -- --
Cadmium -- 6.8E-10 -- 6.8E-10 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 6.8E-09 -- 6.8E-09 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 6.8E-09 3.5E-02

Exposure Medium Total 1.2E-06 1.6E+00
Medium Total 1.2E-06 1.6E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 2.8E-09 -- 2.8E-09 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 3.6E-07 2.3E-02

Exposure Medium Total 3.6E-07 2.3E-02
Medium Total 3.6E-07 2.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.9.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 3.6E-10 -- 3.6E-10 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 8.1E-10 -- 8.1E-10 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 3.3E-09 -- 3.3E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 5.3E-08 -- 5.3E-08 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.7E-06 -- 1.7E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.7E-06 7.5E-02

Exposure Medium Total 1.7E-06 7.5E-02
Medium Total 1.7E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.5E-06 Total Hazard (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.8E-06 Total Hazard (Soil and Groundwater) 1.7E+00

2 of 3



TABLE I1-8.9.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.5E-01 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.7E-01 -- --

Hair -- -- --
Immunological -- -- --

Kidney 3.4E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.9.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.2E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.9.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 9.9E-07 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 4.2E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Iron 4.8E+04 mg/kg 7.5E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01
Lead 2.1E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 3.7E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Exp. Route Total 1.2E-06 1.6E+00

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 6.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.8E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 5.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.1E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 6.1E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 4.5E-08 4.5E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 5.1E-07 9.9E-05
Exposure Point Total 1.7E-06 1.6E+00

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.6E-08 ug/m3 1.1E-03 (μg/m3)-1 2.9E-11 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.4E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.1E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 1.4E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.1E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 3.4E-08 3.5E-02
Exposure Point Total 3.4E-08 3.5E-02

Exposure Medium Total 1.7E-06 1.6E+00
Medium Total 1.7E-06 1.6E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 7.8E-06 (μg/m3)-1 1.4E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E-01 mg/m3 6.4E-06
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 1.0E-01 mg/m3 6.6E-04
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 1.0E-01 mg/m3 2.4E-04
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.9.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.8E-06 2.3E-02
Exposure Point Total 1.8E-06 2.3E-02

Exposure Medium Total 1.8E-06 2.3E-02
Medium Total 1.8E-06 2.3E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-06 (μg/m3)-1 1.8E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 6.0E-06 (μg/m3)-1 4.0E-09 1.6E-06 mg/m3 1.0E-01 mg/m3 1.6E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 2.3E-05 (μg/m3)-1 1.7E-08 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 4.4E-06 (μg/m3)-1 2.7E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 8.3E-06 7.5E-02
Exposure Point Total 8.3E-06 7.5E-02

Exposure Medium Total 8.3E-06 7.5E-02
Medium Total 8.3E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.6E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.0E-05 Total of Receptor Hazards (Soil and Groundwater) 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.9.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.1E-07 -- 4.8E-08 1.6E-07 -- -- -- -- --

Benzo(a)pyrene 9.9E-07 -- 4.1E-07 1.4E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.1E-07 -- 4.5E-08 1.5E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Chemical Total 1.2E-06 -- 5.1E-07 1.7E-06 1.6E+00 -- 9.9E-05 1.6E+00
Exposure Point Total 1.7E-06 1.6E+00

Outdoor Air Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Cadmium -- 3.4E-09 -- 3.4E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 3.1E-08 -- 3.1E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 3.4E-08 -- 3.4E-08 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 3.4E-08 3.5E-02

Exposure Medium Total 1.7E-06 1.6E+00
Medium Total 1.7E-06 1.6E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.4E-08 -- 1.4E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-06 -- 6.4E-06
M,P-Xylene -- -- -- -- CNS, Respiratory -- 6.6E-04 -- 6.6E-04
O-Xylene -- -- -- -- CNS, Respiratory -- 2.4E-04 -- 2.4E-04
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 2.3E-02 -- 2.3E-02
Exposure Point Total 1.8E-06 2.3E-02

Exposure Medium Total 1.8E-06 2.3E-02
Medium Total 1.8E-06 2.3E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.9.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.8E-09 -- 1.8E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 4.0E-09 -- 4.0E-09 Liver -- 1.6E-05 -- 1.6E-05
Chloroform -- 1.7E-08 -- 1.7E-08 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 2.7E-07 -- 2.7E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 8.3E-06 -- 8.3E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 8.3E-06 7.5E-02

Exposure Medium Total 8.3E-06 7.5E-02
Medium Total 8.3E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.6E-06 Total Hazard (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.0E-05 Total Hazard (Soil and Groundwater) 1.7E+00
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TABLE I1-8.9.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.5E-01 4.5E-03 9.7E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 6.4E-08 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.7E-01 -- --

Hair -- -- --
Immunological -- -- --

Kidney 3.4E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-06
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 9.0E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.9.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 9.9E-07 -- 4.1E-07 1.4E-06 -- -- -- -- --

Chemical Total 9.9E-07 -- 4.1E-07 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Chemical Total -- 8.0E-06 -- 8.0E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 8.0E-06 0.0E+00

Exposure Medium Total 8.0E-06 0.0E+00
Medium Total 8.0E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.2E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 9.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.10.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 9.7E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 4.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.1E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.4E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 1.0E-03 mg/kg-day 3.1E-03
Cobalt 1.1E+01 mg/kg 3.7E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02
Lead 3.3E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 3.2E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 4.9E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 1.4E-01 mg/kg-day 9.9E-03
Vanadium 1.5E+02 mg/kg 5.1E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.9E-02

Exp. Route Total 6.5E-07 7.6E-02

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 5.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 6.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.5E-07 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 3.6E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 1.0E-03 mg/kg-day 3.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 9.7E-07 3.5E-05
Exposure Point Total 1.6E-06 7.6E-02

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.0E-12 2.0E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 7.9E-10 5.3E-10 mg/m3 2.0E-05 mg/m3 2.6E-05
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.7E-09 1.8E-09 mg/m3 6.0E-06 mg/m3 3.0E-04
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 5.0E-05 mg/m3 4.7E-03
Vanadium 1.5E+02 mg/kg 8.8E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Exp. Route Total 6.5E-09 5.1E-03
Exposure Point Total 6.5E-09 5.1E-03

Exposure Medium Total 1.6E-06 8.1E-02
Medium Total 1.6E-06 8.1E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 2.9E-05 (μg/m3)-1 4.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E+00 mg/m3 6.1E-08
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 7.0E-01 mg/m3 8.9E-06
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 7.0E-01 mg/m3 3.3E-06
Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.5E-07 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 2.9E-05 (μg/m3)-1 5.3E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 4.2E-05 (μg/m3)-1 2.2E-09 1.5E-07 mg/m3 4.0E-02 mg/m3 3.7E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 5.3E-06 (μg/m3)-1 3.0E-10 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 7.8E-05 (μg/m3)-1 3.7E-07 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 1.0E-06 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.8E-06 Total of Receptor Hazards (Soil and Soil Gas) 8.4E-02
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 2.6E-06 Total of Receptor Hazards (Soil and Groundwater) 8.9E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface (mg/kg-day)-1 1/(Milligram per kilogram per day)
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RfD Reference dose
mg/kg-day Milligram per kilogram per day RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I1-8.10.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 4.2E-08 -- 6.2E-08 1.0E-07 -- -- -- -- --

Benzo(a)pyrene 5.1E-07 -- 7.5E-07 1.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.0E-07 -- 1.6E-07 2.6E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.1E-03 -- 3.5E-05 3.1E-03
Cobalt -- -- -- -- Blood 3.5E-02 -- -- 3.5E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 9.9E-03 -- -- 9.9E-03
Vanadium -- -- -- -- Hair 2.9E-02 -- -- 2.9E-02

Chemical Total 6.5E-07 -- 9.7E-07 1.6E-06 7.6E-02 -- 3.5E-05 7.6E-02
Exposure Point Total 1.6E-06 7.6E-02

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Cadmium -- 7.9E-10 -- 7.9E-10 Kidney, Respiratory -- 2.6E-05 -- 2.6E-05
Cobalt -- 5.7E-09 -- 5.7E-09 Respiratory -- 3.0E-04 -- 3.0E-04
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 4.7E-03 -- 4.7E-03
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.5E-09 -- 6.5E-09 -- 5.1E-03 -- 5.1E-03
Exposure Point Total 6.5E-09 5.1E-03

Exposure Medium Total 1.6E-06 8.1E-02
Medium Total 1.6E-06 8.1E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-08 -- 6.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-06 -- 8.9E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-06 -- 3.3E-06
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 2.1E-03 -- 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.10.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 5.3E-10 -- 5.3E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 2.2E-09 -- 2.2E-09 GI, CNS, Developmental -- 3.7E-06 -- 3.7E-06
Chloroform -- 3.0E-10 -- 3.0E-10 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 3.7E-07 -- 3.7E-07 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 1.0E-06 -- 1.0E-06 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03

Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.8E-06 Total Hazard (Soil and Soil Gas) 8.4E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.6E-06 Total Hazard (Soil and Groundwater) 8.9E-02
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TABLE I1-8.10.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.5E-02 1.7E-06 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight ‐‐ 6.6E-03 1.9E-03
GI Gastrointestinal Cardiovascular ‐‐ ‐‐ ‐‐
NOAEL No observed adverse effects level CNS 1.5E-02 4.3E-04 1.9E-05
PNS Peripheral nervous system Death ‐‐ ‐‐ ‐‐
RAGS Risk Assessment Guidance for Superfund Developmental ‐‐ 3.7E-06 1.5E-06
RME Reasonable maximum exposure Endocrine ‐‐ ‐‐ ‐‐
VOC Volatile organic compound Eyes ‐‐ ‐‐ ‐‐

Fetus ‐‐ ‐‐ ‐‐
GI ‐‐ 3.7E-06 ‐‐

Hair 2.9E-02 ‐‐ ‐‐
Immunological ‐‐ ‐‐ ‐‐

Kidney 3.1E-03 5.3E-07 ‐‐
Liver ‐‐ 6.7E-03 1.9E-03
Nails ‐‐ ‐‐ ‐‐

No Observed Adverse Effects ‐‐ ‐‐ ‐‐
No Observed Effects ‐‐ ‐‐ ‐‐

Nose ‐‐ ‐‐ ‐‐
Organ weight ‐‐ 2.6E-05 4.0E-06

PNS ‐‐ 9.2E-07 6.1E-08
Reproductive ‐‐ ‐‐ ‐‐

Respiratory 3.2E-04 3.0E-06 1.2E-05
Skin ‐‐ ‐‐ ‐‐

Vascular ‐‐ ‐‐ ‐‐
Whole body ‐‐ ‐‐ 2.0E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I1-9.10.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.1E-07 -- 7.5E-07 1.3E-06 -- -- -- -- --

Chemical Total 5.1E-07 -- 7.5E-07 1.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.5E-06 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.10.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 9.8E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.6E-07 8.4E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 9.1E-08 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 9.4E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.7E-02
Iron 4.8E+04 mg/kg 1.7E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.7E-02
Lead 2.1E+02 mg/kg 7.2E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 8.3E-04 mg/kg-day -- -- -- 2.3E-03 mg/kg-day 1.4E-01 mg/kg-day 1.7E-02

Exp. Route Total 4.4E-07 1.2E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 5.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.4E-07 1.3E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-08 1.4E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 1.0E-03 mg/kg-day 3.0E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 6.6E-07 3.0E-05
Exposure Point Total 1.1E-06 1.2E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 1.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.1E-13 1.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.7E-10 4.5E-10 mg/m3 2.0E-05 mg/m3 2.2E-05
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 8.0E-06 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-05 mg/m3 7.9E-03

Exp. Route Total 6.7E-09 8.3E-03
Exposure Point Total 6.7E-09 8.3E-03

Exposure Medium Total 1.1E-06 1.3E-01
Medium Total 1.1E-06 1.3E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 2.9E-05 (μg/m3)-1 4.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E+00 mg/m3 6.1E-08
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 7.0E-01 mg/m3 8.9E-06
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 7.0E-01 mg/m3 3.3E-06
Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.5E-07 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 2.9E-05 (μg/m3)-1 5.3E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 4.2E-05 (μg/m3)-1 2.2E-09 1.5E-07 mg/m3 4.0E-02 mg/m3 3.7E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 5.3E-06 (μg/m3)-1 3.0E-10 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 7.8E-05 (μg/m3)-1 3.7E-07 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 1.0E-06 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.3E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.3E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 2.1E-06 Total of Receptor Hazards (Soil and Groundwater) 1.4E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 4.2E-08 -- 6.2E-08 1.0E-07 -- -- -- -- --

Benzo(a)pyrene 3.6E-07 -- 5.4E-07 9.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.9E-08 -- 5.8E-08 9.7E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 2.6E-03 -- 3.0E-05 2.6E-03
Cobalt -- -- -- -- Blood 3.7E-02 -- -- 3.7E-02
Iron -- -- -- -- GI 6.7E-02 -- -- 6.7E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Chemical Total 4.4E-07 -- 6.6E-07 1.1E-06 1.2E-01 -- 3.0E-05 1.2E-01
Exposure Point Total 1.1E-06 1.2E-01

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 6.1E-13 -- 6.1E-13 -- -- -- -- --
Cadmium -- 6.7E-10 -- 6.7E-10 Kidney, Respiratory -- 2.2E-05 -- 2.2E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 7.9E-03 -- 7.9E-03

Chemical Total -- 6.7E-09 -- 6.7E-09 -- 8.3E-03 -- 8.3E-03
Exposure Point Total 6.7E-09 8.3E-03

Exposure Medium Total 1.1E-06 1.3E-01
Medium Total 1.1E-06 1.3E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-08 -- 6.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-06 -- 8.9E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-06 -- 3.3E-06
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 2.1E-03 -- 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.10.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 5.3E-10 -- 5.3E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 2.2E-09 -- 2.2E-09 GI, CNS, Developmental -- 3.7E-06 -- 3.7E-06
Chloroform -- 3.0E-10 -- 3.0E-10 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 3.7E-07 -- 3.7E-07 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 1.0E-06 -- 1.0E-06 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-06 Total Hazard (Soil and Soil Gas) 1.3E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.1E-06 Total Hazard (Soil and Groundwater) 1.4E-01
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TABLE I1-8.10.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 3.7E-02 -- 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight -- 2.6E-05 1.9E-03
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.4E-02 1.4E-04 1.9E-05
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 5.4E-07 1.5E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.7E-02 5.3E-07 --

Hair -- -- --
Immunological -- -- --

Kidney 2.7E-03 -- --
Liver -- 2.6E-05 1.9E-03
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 3.5E-04 4.0E-06

PNS -- 3.7E-06 6.1E-08
Reproductive -- -- --

Respiratory 3.4E-04 6.6E-03 1.2E-05
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.0E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I1-9.10.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 0.0E+00 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.10.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 4.6E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-09 3.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.0E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.8E-08 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-09 3.0E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.2E-07 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 1.0E-03 mg/kg-day 8.6E-03
Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Iron 4.8E+04 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.5E-01 mg/kg-day 7.0E-01 mg/kg-day 2.2E-01
Lead 2.1E+02 mg/kg 9.5E-06 mg/kg-day -- -- -- 6.6E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-04 mg/kg-day -- -- -- 7.6E-03 mg/kg-day 1.4E-01 mg/kg-day 5.4E-02

Exp. Route Total 5.8E-08 4.0E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 8.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.9E-09 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 7.2E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 8.6E-08 5.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 7.7E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.3E-09 5.4E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.7E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 1.1E-07 1.2E-04
Exposure Point Total 1.6E-07 4.0E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 3.3E-07 ug/m3 1.1E-04 (μg/m3)-1 3.6E-11 2.3E-08 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.8E-07 ug/m3 1.1E-03 (μg/m3)-1 3.1E-10 2.0E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 3.0E-07 ug/m3 1.1E-04 (μg/m3)-1 3.3E-11 2.1E-08 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.7E-06 ug/m3 4.2E-03 (μg/m3)-1 3.7E-08 6.1E-07 mg/m3 2.0E-05 mg/m3 3.1E-02
Cobalt 1.1E+01 mg/kg 3.7E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01
Iron 4.8E+04 mg/kg 1.6E-01 ug/m3 -- -- -- 1.1E-02 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.7E-04 ug/m3 -- -- -- 4.7E-05 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.7E-03 ug/m3 -- -- -- 5.4E-04 mg/m3 5.0E-05 mg/m3 1.1E+01

Exp. Route Total 3.7E-07 1.1E+01
Exposure Point Total 3.7E-07 1.1E+01

Exposure Medium Total 5.3E-07 1.2E+01
Medium Total 5.3E-07 1.2E+01

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.2E-02 (a) ug/m3 3.2E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 2.0E-01 mg/m3 1.1E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 1.7E+00 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 1.8E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 4.7E-04 (a) ug/m3 6.9E-08 ug/m3 1.1E-05 (μg/m3)-1 7.6E-13 4.8E-09 mg/m3 8.0E-01 mg/m3 6.0E-09
2-Butanone 9.7E-05 (a) ug/m3 1.4E-08 ug/m3 -- -- -- 9.9E-10 mg/m3 5.0E+00 mg/m3 2.0E-10
Acetone 1.2E-04 (a) ug/m3 1.7E-08 ug/m3 -- -- -- 1.2E-09 mg/m3 3.1E+01 mg/m3 3.9E-11
Benzene 2.6E-03 (a) ug/m3 3.8E-07 ug/m3 2.9E-05 (μg/m3)-1 1.1E-11 2.7E-08 mg/m3 3.0E-02 mg/m3 8.9E-07
Bromoform 2.8E-05 (a) ug/m3 4.2E-09 ug/m3 1.1E-06 (μg/m3)-1 4.6E-15 2.9E-10 mg/m3 -- -- --
Carbon disulfide 4.1E-02 (a) ug/m3 6.0E-06 ug/m3 -- -- -- 4.2E-07 mg/m3 7.0E-01 mg/m3 6.0E-07
Carbon tetrachloride 9.9E-03 (a) ug/m3 1.5E-06 ug/m3 4.2E-05 (μg/m3)-1 6.1E-11 1.0E-07 mg/m3 4.0E-02 mg/m3 2.5E-06
Chloroform 7.4E-03 (a) ug/m3 1.1E-06 ug/m3 5.3E-06 (μg/m3)-1 5.7E-12 7.6E-08 mg/m3 3.0E-01 mg/m3 2.5E-07
cis-1,2-Dichloroethene 4.3E+00 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 4.4E-05 mg/m3 -- -- --
Mercury 1.5E-03 (a) ug/m3 2.2E-07 ug/m3 -- -- -- 1.5E-08 mg/m3 3.0E-04 mg/m3 5.2E-05
Nitrobenzene 5.0E-05 (a) ug/m3 7.3E-09 ug/m3 4.0E-05 (μg/m3)-1 2.9E-13 5.1E-10 mg/m3 9.0E-03 mg/m3 5.7E-08
Tetrachloroethene 1.6E+01 (a) ug/m3 2.3E-03 ug/m3 5.9E-06 (μg/m3)-1 1.4E-08 1.6E-04 mg/m3 3.5E-02 mg/m3 4.6E-03
trans-1,2-Dichloroethene 7.9E-02 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 8.1E-07 mg/m3 6.0E-02 mg/m3 1.4E-05
Trichloroethene 1.3E+01 (a) ug/m3 1.8E-03 ug/m3 2.0E-06 (μg/m3)-1 3.7E-09 1.3E-04 mg/m3 6.0E-01 mg/m3 2.1E-04
Vinyl chloride 7.7E-01 (a) ug/m3 1.1E-04 ug/m3 7.8E-05 (μg/m3)-1 8.8E-09 7.9E-06 mg/m3 1.0E-01 mg/m3 7.9E-05

Exp. Route Total 2.6E-08 4.9E-03
Exposure Point Total 2.6E-08 4.9E-03

Exposure Medium Total 2.6E-08 4.9E-03
Medium Total 2.6E-08 4.9E-03
Receptor Total Total of Receptor Risks Across All Media 5.6E-07 Total of Receptor Hazards Across All Media 1.2E+01

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I1-8.10.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 5.5E-09 -- 9.9E-09 1.5E-08 -- -- -- -- --

Benzo(a)pyrene 4.8E-08 -- 8.6E-08 1.3E-07 -- -- -- -- --
Benzo(b)fluoranthene 5.2E-09 -- 9.3E-09 1.4E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 8.6E-03 -- 1.2E-04 8.8E-03
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Iron -- -- -- -- GI 2.2E-01 -- -- 2.2E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 5.4E-02 -- -- 5.4E-02

Chemical Total 5.8E-08 -- 1.1E-07 1.6E-07 4.0E-01 -- 1.2E-04 4.0E-01
Exposure Point Total 1.6E-07 4.0E-01

Outdoor Air Benzo(a)anthracene -- 3.6E-11 -- 3.6E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.1E-10 -- 3.1E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Cadmium -- 3.7E-08 -- 3.7E-08 Kidney, Respiratory -- 3.1E-02 -- 3.1E-02
Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 1.1E+01 -- 1.1E+01
Exposure Point Total 3.7E-07 1.1E+01

Exposure Medium Total 5.3E-07 1.2E+01
Medium Total 5.3E-07 1.2E+01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.1E-06 -- 1.1E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 7.6E-13 -- 7.6E-13 Organ Weight -- 6.0E-09 -- 6.0E-09
2-Butanone -- -- -- -- Developmental -- 2.0E-10 -- 2.0E-10
Acetone -- -- -- -- CNS -- 3.9E-11 -- 3.9E-11
Benzene -- 1.1E-11 -- 1.1E-11 Blood -- 8.9E-07 -- 8.9E-07
Bromoform -- 4.6E-15 -- 4.6E-15 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 6.0E-07 -- 6.0E-07
Carbon tetrachloride -- 6.1E-11 -- 6.1E-11 GI, CNS, Developmental -- 2.5E-06 -- 2.5E-06
Chloroform -- 5.7E-12 -- 5.7E-12 Liver, Kidney, Respiratory -- 2.5E-07 -- 2.5E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 5.2E-05 -- 5.2E-05
Nitrobenzene -- 2.9E-13 -- 2.9E-13 Respiratory -- 5.7E-08 -- 5.7E-08

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.10.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Tetrachloroethene -- 1.4E-08 -- 1.4E-08 Liver, Body Weight -- 4.6E-03 -- 4.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.4E-05 -- 1.4E-05
Trichloroethene -- 3.7E-09 -- 3.7E-09 CNS -- 2.1E-04 -- 2.1E-04
Vinyl chloride -- 8.8E-09 -- 8.8E-09 Liver -- 7.9E-05 -- 7.9E-05

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 4.9E-03 -- 4.9E-03
Exposure Point Total 2.6E-08 4.9E-03

Exposure Medium Total 2.6E-08 4.9E-03
Medium Total 2.6E-08 4.9E-03
Receptor Total Total Risk Across All Media 5.6E-07 Total Hazard Across All Media 1.2E+01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.2E-01 8.9E-07 1.2E-01
EPA U.S. Environmental Protection Agency Body Weight -- 4.6E-03 4.6E-03
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.1E+01 2.7E-04 1.1E+01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 2.5E-06 2.5E-06
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 2.2E-01 2.5E-06 2.2E-01

Hair -- -- --
Immunological -- -- --

Kidney 3.9E-02 2.5E-07 3.9E-02
Liver -- 4.7E-03 4.7E-03
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 1.4E-05 1.4E-05

PNS -- 6.0E-07 6.0E-07
Reproductive -- -- --

Respiratory 4.6E-01 3.1E-07 4.6E-01
Skin -- -- --

Vascular -- -- --
Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I1-9.10.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 1.1E+01 -- 1.1E+01
Exposure Point Total 0.0E+00 1.1E+01

Exposure Medium Total 0.0E+00 1.1E+01
Medium Total 0.0E+00 1.1E+01

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 1.1E+01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-7.10.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.6E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.8E-07 1.7E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.4E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03
Cobalt 1.1E+01 mg/kg 5.0E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02
Lead 3.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 4.5E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 6.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 1.4E-01 mg/kg-day 1.4E-02
Vanadium 1.5E+02 mg/kg 6.9E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 4.0E-02

Exp. Route Total 8.79E-07 1.1E-01

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.5E-07 8.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.8E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 5.9E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 1.0E-03 mg/kg-day 1.7E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 4.6E-07 1.7E-05
Exposure Point Total 1.3E-06 1.1E-01

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.6E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 2.9E-08 ug/m3 1.1E-03 (μg/m3)-1 3.2E-11 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 7.6E-07 ug/m3 4.2E-03 (μg/m3)-1 3.2E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 2.6E-06 ug/m3 9.0E-03 (μg/m3)-1 2.3E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 7.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 3.4E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 2.6E-08 2.1E-02
Exposure Point Total 2.6E-08 2.1E-02

Exposure Medium Total 1.4E-06 1.3E-01
Medium Total 1.4E-06 1.3E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 2.9E-05 (μg/m3)-1 4.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 2.9E-05 (μg/m3)-1 5.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 4.2E-05 (μg/m3)-1 2.3E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 5.3E-06 (μg/m3)-1 3.1E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 7.8E-05 (μg/m3)-1 3.8E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.0E-05 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.8E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.5E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.2E-05 Total of Receptor Hazards (Soil and Groundwater) 2.0E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 5.6E-08 -- 2.9E-08 8.5E-08 -- -- -- -- --

Benzo(a)pyrene 6.8E-07 -- 3.5E-07 1.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-07 -- 7.3E-08 2.1E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.3E-03 -- 1.7E-05 4.3E-03
Cobalt -- -- -- -- Blood 4.9E-02 -- -- 4.9E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.4E-02 -- -- 1.4E-02
Vanadium -- -- -- -- Hair 4.0E-02 -- -- 4.0E-02

Chemical Total 8.8E-07 -- 4.6E-07 1.3E-06 1.1E-01 -- 1.7E-05 1.1E-01
Exposure Point Total 1.3E-06 1.1E-01

Outdoor Air Benzo(a)anthracene -- 2.6E-12 -- 2.6E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 3.2E-11 -- 3.2E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Cadmium -- 3.2E-09 -- 3.2E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 2.3E-08 -- 2.3E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 2.6E-08 2.1E-02

Exposure Medium Total 1.4E-06 1.3E-01
Medium Total 1.4E-06 1.3E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 4.1E-08 -- 4.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 3



TABLE I1-8.10.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 5.3E-09 -- 5.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.3E-08 -- 2.3E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.1E-09 -- 3.1E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 3.8E-06 -- 3.8E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.8E-06 Total Hazard (Soil and Soil Gas) 1.5E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.2E-05 Total Hazard (Soil and Groundwater) 2.0E-01
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TABLE I1-8.10.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.9E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 3.4E-02 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- 3.9E-05 --

Hair 4.0E-02 -- --
Immunological -- -- --

Kidney 4.5E-03 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.10.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --

Vinyl chloride -- 3.8E-06 -- 3.8E-06 -- -- -- -- --

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.0E-05 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00
Medium Total 1.0E-05 0.0E+00

Receptor Total (soil and soil gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (soil and groundwater) Total Risk (Soil and Groundwater) 1.0E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.10.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-07 3.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 3.5E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Lead 3.3E+02 mg/kg 3.6E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Vanadium 1.5E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 2.1E-06 1.0E+00

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.0E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.0E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 7.7E-07 1.2E-04
Exposure Point Total 2.8E-06 1.0E+00

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.1E-12 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.7E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 8.0E-10 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.8E-09 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 8.9E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 6.6E-09 2.1E-02
Exposure Point Total 6.6E-09 2.1E-02

Exposure Medium Total 2.8E-06 1.0E+00
Medium Total 2.8E-06 1.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 2.9E-05 (μg/m3)-1 1.0E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.7E-07 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 2.9E-05 (μg/m3)-1 1.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 4.2E-05 (μg/m3)-1 5.7E-09 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 5.3E-06 (μg/m3)-1 7.6E-10 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 7.8E-05 (μg/m3)-1 9.4E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 2.5E-06 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.2E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 5.4E-06 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --

Benzo(a)pyrene 1.6E-06 -- 6.0E-07 2.2E-06 -- -- -- -- --
Benzo(b)fluoranthene 3.3E-07 -- 1.2E-07 4.5E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 2.1E-06 -- 7.7E-07 2.8E-06 1.0E+00 -- 1.2E-04 1.0E+00
Exposure Point Total 2.8E-06 1.0E+00

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 8.1E-12 -- 8.1E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Cadmium -- 8.0E-10 -- 8.0E-10 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 5.8E-09 -- 5.8E-09 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 6.6E-09 -- 6.6E-09 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 6.6E-09 2.1E-02

Exposure Medium Total 2.8E-06 1.0E+00
Medium Total 2.8E-06 1.0E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.0E-08 -- 1.0E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.10.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.3E-09 -- 1.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 5.7E-09 -- 5.7E-09 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 7.6E-10 -- 7.6E-10 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 9.4E-07 -- 9.4E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.2E-06 Total Hazard (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 5.4E-06 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.10.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.5E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.5E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- 3.9E-05 --

Hair 3.7E-01 -- --
Immunological -- -- --

Kidney 4.1E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.10.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.6E-06 -- 6.0E-07 2.2E-06 -- -- -- -- --

Chemical Total 1.6E-06 -- 6.0E-07 2.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-06 0.0E+00
Medium Total 2.2E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.2E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.10.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)anthracene 9.9E-02 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-06 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-07 3.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 4.9E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Lead 3.3E+02 mg/kg 5.1E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Vanadium 1.5E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Exp. Route Total 2.9E-06 1.0E+00

Dermal Benzo(a)anthracene 9.9E-02 mg/kg 6.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.8E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 8.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.5E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.2E-06 1.2E-04
Exposure Point Total 4.2E-06 1.0E+00

Outdoor Air Inhalation Benzo(a)anthracene 9.9E-02 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 1.2E-01 mg/kg 3.7E-08 ug/m3 1.1E-03 (μg/m3)-1 4.0E-11 8.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-04 (μg/m3)-1 8.3E-12 1.8E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 9.5E-07 ug/m3 4.2E-03 (μg/m3)-1 4.0E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Cobalt 1.1E+01 mg/kg 3.2E-06 ug/m3 9.0E-03 (μg/m3)-1 2.9E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Lead 3.3E+02 mg/kg 9.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 4.3E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Vanadium 1.5E+02 mg/kg 4.4E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 2.1E-02
Exposure Point Total 3.3E-08 2.1E-02

Exposure Medium Total 4.2E-06 1.0E+00
Medium Total 4.2E-06 1.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 2.9E-05 (μg/m3)-1 5.2E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.9E-06 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 2.9E-05 (μg/m3)-1 6.7E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 4.2E-05 (μg/m3)-1 2.8E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 5.3E-06 (μg/m3)-1 3.8E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 7.8E-05 (μg/m3)-1 4.7E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.3E-05 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 6.1E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.7E-05 Total of Receptor Hazards (Soil and Groundwater) 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)anthracene 1.9E-07 -- 7.8E-08 2.7E-07 -- -- -- -- --

Benzo(a)pyrene 2.3E-06 -- 9.5E-07 3.2E-06 -- -- -- -- --
Benzo(b)fluoranthene 4.7E-07 -- 2.0E-07 6.7E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Chemical Total 2.9E-06 -- 1.2E-06 4.2E-06 1.0E+00 -- 1.2E-04 1.0E+00
Exposure Point Total 4.2E-06 1.0E+00

Outdoor Air Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 4.0E-11 -- 4.0E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Cadmium -- 4.0E-09 -- 4.0E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Cobalt -- 2.9E-08 -- 2.9E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.3E-08 -- 3.3E-08 -- 2.1E-02 -- 2.1E-02
Exposure Point Total 3.3E-08 2.1E-02

Exposure Medium Total 4.2E-06 1.0E+00
Medium Total 4.2E-06 1.0E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 5.2E-08 -- 5.2E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.9E-06 -- 1.9E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.10.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 6.7E-09 -- 6.7E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.8E-08 -- 2.8E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.8E-09 -- 3.8E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 4.7E-06 -- 4.7E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 6.1E-06 Total Hazard (Soil and Soil Gas) 1.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-05 Total Hazard (Soil and Groundwater) 1.1E+00
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TABLE I1-8.10.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.5E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 1.5E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- 3.9E-05 --

Hair 3.7E-01 -- --
Immunological -- -- --

Kidney 4.1E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I1-9.10.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.3E-06 -- 9.5E-07 3.2E-06 -- -- -- -- --

Chemical Total 2.3E-06 -- 9.5E-07 3.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 3.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.2E-06 0.0E+00
Medium Total 3.2E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Vinyl chloride -- 4.7E-06 -- 4.7E-06 -- -- -- -- --

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-05 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00
Medium Total 1.3E-05 0.0E+00

Receptor Total Total Risk (Soil and Soil Gas) 5.0E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total Total Risk (Soil and Groundwater) 1.6E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.10.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.6E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.9E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 1.3E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03
Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Iron 4.8E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 6.6E-02 mg/kg-day 7.0E-01 mg/kg-day 9.4E-02
Lead 2.1E+02 mg/kg 9.6E-05 mg/kg-day -- -- -- 2.8E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-03 mg/kg-day -- -- -- 3.2E-03 mg/kg-day 1.4E-01 mg/kg-day 2.3E-02

Exp. Route Total 5.95E-07 1.7E-01

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 6.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.7E-08 6.6E-08 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 5.0E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 1.0E-03 mg/kg-day 1.5E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 3.1E-07 1.5E-05
Exposure Point Total 9.0E-07 1.7E-01

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 ug/m3 1.1E-03 (μg/m3)-1 2.3E-11 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 ug/m3 1.1E-04 (μg/m3)-1 2.5E-12 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 6.5E-07 ug/m3 4.2E-03 (μg/m3)-1 2.7E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 5.7E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 2.7E-08 3.5E-02
Exposure Point Total 2.7E-08 3.5E-02

Exposure Medium Total 9.3E-07 2.1E-01
Medium Total 9.3E-07 2.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 2.9E-05 (μg/m3)-1 4.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-7.10.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 2.9E-05 (μg/m3)-1 5.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 4.2E-05 (μg/m3)-1 2.3E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 5.3E-06 (μg/m3)-1 3.1E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 7.8E-05 (μg/m3)-1 3.8E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.0E-05 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.4E-06 Total of Receptor Hazards (Soil and Soil Gas) 2.3E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.1E-05 Total of Receptor Hazards (Soil and Groundwater) 2.8E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 5.6E-08 -- 2.9E-08 8.5E-08 -- -- -- -- --

Benzo(a)pyrene 4.9E-07 -- 2.5E-07 7.4E-07 -- -- -- -- --
Benzo(b)fluoranthene 5.3E-08 -- 2.7E-08 8.0E-08 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.7E-03 -- 1.5E-05 3.7E-03
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Iron -- -- -- -- GI 9.4E-02 -- -- 9.4E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.3E-02 -- -- 2.3E-02

Chemical Total 6.0E-07 -- 3.1E-07 9.0E-07 1.7E-01 -- 1.5E-05 1.7E-01
Exposure Point Total 9.0E-07 1.7E-01

Outdoor Air Benzo(a)anthracene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.3E-11 -- 2.3E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.5E-12 -- 2.5E-12 -- -- -- -- --
Cadmium -- 2.7E-09 -- 2.7E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 2.7E-08 -- 2.7E-08 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 2.7E-08 3.5E-02

Exposure Medium Total 9.3E-07 2.1E-01
Medium Total 9.3E-07 2.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 4.1E-08 -- 4.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-8.10.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 5.3E-09 -- 5.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.3E-08 -- 2.3E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.1E-09 -- 3.1E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 3.8E-06 -- 3.8E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.4E-06 Total Hazard (Soil and Soil Gas) 2.3E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.1E-05 Total Hazard (Soil and Groundwater) 2.8E-01
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TABLE I1-8.10.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 5.1E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 5.6E-02 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 9.4E-02 3.9E-05 --

Hair -- -- --
Immunological -- -- --

Kidney 3.8E-03 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.10.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --

Chemical Total -- 6.4E-06 -- 6.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 6.4E-06 0.0E+00

Exposure Medium Total 6.4E-06 0.0E+00
Medium Total 6.4E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.4E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 6.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.10.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 9.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 2.9E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Iron 4.8E+04 mg/kg 5.2E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01
Lead 2.1E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 2.6E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Exp. Route Total 1.4E-06 1.6E+00

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.3E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.6E-08 4.5E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 8.5E-09 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 5.2E-07 9.9E-05
Exposure Point Total 1.9E-06 1.6E+00

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.2E-13 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.8E-10 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 6.8E-09 3.5E-02
Exposure Point Total 6.8E-09 3.5E-02

Exposure Medium Total 1.9E-06 1.6E+00
Medium Total 1.9E-06 1.6E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 2.9E-05 (μg/m3)-1 1.0E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-7.10.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.7E-07 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 2.9E-05 (μg/m3)-1 1.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 4.2E-05 (μg/m3)-1 5.7E-09 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 5.3E-06 (μg/m3)-1 7.6E-10 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 7.8E-05 (μg/m3)-1 9.4E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 2.5E-06 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.3E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 4.5E-06 Total of Receptor Hazards (Soil and Groundwater) 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --

Benzo(a)pyrene 1.1E-06 -- 4.3E-07 1.6E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.2E-07 -- 4.6E-08 1.7E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Chemical Total 1.4E-06 -- 5.2E-07 1.9E-06 1.6E+00 -- 9.9E-05 1.6E+00
Exposure Point Total 1.9E-06 1.6E+00

Outdoor Air Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 6.2E-13 -- 6.2E-13 -- -- -- -- --
Cadmium -- 6.8E-10 -- 6.8E-10 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 6.8E-09 -- 6.8E-09 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 6.8E-09 3.5E-02

Exposure Medium Total 1.9E-06 1.6E+00
Medium Total 1.9E-06 1.6E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.0E-08 -- 1.0E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I1-8.10.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.3E-09 -- 1.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 5.7E-09 -- 5.7E-09 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 7.6E-10 -- 7.6E-10 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 9.4E-07 -- 9.4E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.3E-06 Total Hazard (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 4.5E-06 Total Hazard (Soil and Groundwater) 1.7E+00
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TABLE I1-8.10.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.5E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.7E-01 3.9E-05 --

Hair -- -- --
Immunological -- -- --

Kidney 3.4E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.10.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.1E-06 -- 4.3E-07 1.6E-06 -- -- -- -- --

Chemical Total 1.1E-06 -- 4.3E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00
Medium Total 1.6E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.6E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.8E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.10.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)anthracene 1.0E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.2E-06 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 4.2E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Iron 4.8E+04 mg/kg 7.5E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01
Lead 2.1E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 3.7E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Exp. Route Total 2.0E-06 1.6E+00

Dermal Benzo(a)anthracene 1.0E-01 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 5.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.8E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 4.5E-07 mg/kg-day -- -- --
Cadmium 2.7E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Exp. Route Total 8.3E-07 9.9E-05
Exposure Point Total 2.8E-06 1.6E+00

Outdoor Air Inhalation Benzo(a)anthracene 1.0E-01 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
(Particulates) Benzo(a)pyrene 8.6E-02 mg/kg 2.6E-08 ug/m3 1.1E-03 (μg/m3)-1 2.9E-11 6.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 9.3E-02 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 6.6E-11 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.4E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.1E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Iron 4.8E+04 mg/kg 1.4E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.1E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02

Exp. Route Total 3.4E-08 3.5E-02
Exposure Point Total 3.4E-08 3.5E-02

Exposure Medium Total 2.9E-06 1.6E+00
Medium Total 2.9E-06 1.6E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 2.9E-05 (μg/m3)-1 5.2E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-7.10.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.9E-06 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 2.9E-05 (μg/m3)-1 6.7E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 4.2E-05 (μg/m3)-1 2.8E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 5.3E-06 (μg/m3)-1 3.8E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 7.8E-05 (μg/m3)-1 4.7E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.3E-05 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 4.7E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.6E-05 Total of Receptor Hazards (Soil and Groundwater) 1.7E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I1-8.10.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)anthracene 1.9E-07 -- 7.9E-08 2.7E-07 -- -- -- -- --

Benzo(a)pyrene 1.6E-06 -- 6.8E-07 2.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.8E-07 -- 7.3E-08 2.5E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Chemical Total 2.0E-06 -- 8.3E-07 2.8E-06 1.6E+00 -- 9.9E-05 1.6E+00
Exposure Point Total 2.8E-06 1.6E+00

Outdoor Air Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
(Particulates and VOCs) Benzo(a)pyrene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Cadmium -- 3.4E-09 -- 3.4E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Cobalt -- 3.1E-08 -- 3.1E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02

Chemical Total -- 3.4E-08 -- 3.4E-08 -- 3.5E-02 -- 3.5E-02
Exposure Point Total 3.4E-08 3.5E-02

Exposure Medium Total 2.9E-06 1.6E+00
Medium Total 2.9E-06 1.6E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 5.2E-08 -- 5.2E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.9E-06 -- 1.9E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-8.10.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 6.7E-09 -- 6.7E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.8E-08 -- 2.8E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.8E-09 -- 3.8E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 4.7E-06 -- 4.7E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.7E-06 Total Hazard (Soil and Soil Gas) 1.7E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.6E-05 Total Hazard (Soil and Groundwater) 1.7E+00
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TABLE I1-8.10.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.8E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight -- 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 2.5E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental -- 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.7E-01 3.9E-05 --

Hair -- -- --
Immunological -- -- --

Kidney 3.4E-02 5.6E-06 --
Liver -- 7.0E-02 2.0E-02
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- 2.7E-04 4.2E-05

PNS -- 9.7E-06 6.4E-07
Reproductive -- -- --

Respiratory 1.4E-03 3.2E-05 1.3E-04
Skin -- -- --

Vascular -- -- --
Whole body -- -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I1-9.10.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.6E-06 -- 6.8E-07 2.3E-06 -- -- -- -- --

Chemical Total 1.6E-06 -- 6.8E-07 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Vinyl chloride -- 4.7E-06 -- 4.7E-06 -- -- -- -- --

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-05 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00
Medium Total 1.3E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.1E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.11.1

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 3.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.4E-07 9.6E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 5.6E-06 mg/kg-day -- -- -- 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.4E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.9E-08 2.7E-08 mg/kg-day -- -- --

Exp. Route Total 3.09E-07 5.5E-02

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.5E-07 9.9E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.1E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 3.2E-07 0.0E+00
Exposure Point Total 6.3E-07 5.5E-02

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 2.8E-09 ug/m3 1.1E-03 (μg/m3)-1 3.1E-12 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 4.8E-07 ug/m3 9.0E-03 (μg/m3)-1 4.4E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 8.1E-10 ug/m3 1.2E-03 (μg/m3)-1 9.7E-13 2.4E-12 mg/m3 -- -- --

Exp. Route Total 4.4E-09 2.4E-04
Exposure Point Total 4.4E-09 2.4E-04

Exposure Medium Total 6.3E-07 5.5E-02
Medium Total 6.3E-07 5.5E-02
Receptor Total Total of Receptor Risks Across All Media 6.3E-07 Total of Receptor Hazards Across All Media 5.5E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-8.11.1

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.4E-07 -- 2.5E-07 4.9E-07 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.5E-02 -- -- 5.5E-02
Dibenz(a,h)anthracene 6.9E-08 -- 7.1E-08 1.4E-07 -- -- -- -- --

Chemical Total 3.1E-07 -- 3.2E-07 6.3E-07 5.5E-02 -- 0.0E+00 5.5E-02
Exposure Point Total 6.3E-07 5.5E-02

Outdoor Air Benzo(a)pyrene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
(Particulates) Cobalt -- 4.4E-09 -- 4.4E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 9.7E-13 -- 9.7E-13 -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 4.4E-09 2.4E-04

Exposure Medium Total 6.3E-07 5.5E-02
Medium Total 6.3E-07 5.5E-02
Receptor Total Total Risk Across All Media 6.3E-07 Total Hazard Across All Media 5.5E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.5E-02
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Soil (0-2)Target Organ

Target Organ Hazard Indices

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE 
ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.11.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I1-7.11.2

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 7.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.6E-07 8.9E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.2E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.6E-07 2.6E-07 mg/kg-day -- -- --

Exp. Route Total 7.2E-07 5.1E-01

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 9.5E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.0E-06 1.1E-05 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.7E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.0E-06 3.2E-06 mg/kg-day -- -- --

Exp. Route Total 9.0E-06 0.0E+00
Exposure Point Total 9.7E-06 5.1E-01

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 7.1E-10 ug/m3 1.1E-03 (μg/m3)-1 7.8E-13 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 1.2E-07 ug/m3 9.0E-03 (μg/m3)-1 1.1E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.0E-10 ug/m3 1.2E-03 (μg/m3)-1 2.4E-13 2.4E-12 mg/m3 -- -- --

Exp. Route Total 1.1E-09 2.4E-04
Exposure Point Total 1.1E-09 2.4E-04

Exposure Medium Total 9.7E-06 5.1E-01
Medium Total 9.7E-06 5.1E-01
Receptor Total Total of Receptor Risks Across All Media 9.7E-06 Total of Receptor Hazards Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-8.11.2

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.6E-07 -- 7.0E-06 7.5E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Dibenz(a,h)anthracene 1.6E-07 -- 2.0E-06 2.2E-06 -- -- -- -- --

Chemical Total 7.2E-07 -- 9.0E-06 9.7E-06 5.1E-01 -- 0.0E+00 5.1E-01
Exposure Point Total 9.7E-06 5.1E-01

Outdoor Air Benzo(a)pyrene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
(Particulates) Cobalt -- 1.1E-09 -- 1.1E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 2.4E-13 -- 2.4E-13 -- -- -- -- --

Chemical Total -- 1.1E-09 -- 1.1E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 1.1E-09 2.4E-04

Exposure Medium Total 9.7E-06 5.1E-01
Medium Total 9.7E-06 5.1E-01
Receptor Total Total Risk Across All Media 9.7E-06 Total Hazard Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.1E-01
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk Noncancer Hazard Quotient

Target Organ Hazard Indices

Target Organ Soil (0-2)

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE 
CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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TABLE I1-9.11.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.6E-07 -- 7.0E-06 7.5E-06 -- -- -- -- --

Dibenz(a,h)anthracene 1.6E-07 -- 2.0E-06 2.2E-06 -- -- -- -- --

Chemical Total 7.2E-07 -- 9.0E-06 9.7E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 9.7E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 9.7E-06 0.0E+00
Medium Total 9.7E-06 0.0E+00
Receptor Total Total Risk Across All Media 9.7E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Noncancer Hazard Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.11.3

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 1.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.0E-07 8.9E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.3E-07 2.6E-07 mg/kg-day -- -- --

Exp. Route Total 1.0E-06 5.1E-01

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 9.9E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.2E-06 1.1E-05 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.8E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.1E-06 3.2E-06 mg/kg-day -- -- --

Exp. Route Total 9.3E-06 0.0E+00
Exposure Point Total 1.0E-05 5.1E-01

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 6.1E-07 ug/m3 9.0E-03 (μg/m3)-1 5.5E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.0E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-12 2.4E-12 mg/m3 -- -- --

Exp. Route Total 5.5E-09 2.4E-04
Exposure Point Total 5.5E-09 2.4E-04

Exposure Medium Total 1.0E-05 5.1E-01
Medium Total 1.0E-05 5.1E-01
Receptor Total Total of Receptor Risks Across All Media 1.0E-05 Total of Receptor Hazards Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-8.11.3

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 8.0E-07 -- 7.2E-06 8.0E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Dibenz(a,h)anthracene 2.3E-07 -- 2.1E-06 2.3E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 9.3E-06 1.0E-05 5.1E-01 -- 0.0E+00 5.1E-01
Exposure Point Total 1.0E-05 5.1E-01

Outdoor Air Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
(Particulates) Cobalt -- 5.5E-09 -- 5.5E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --

Chemical Total -- 5.5E-09 -- 5.5E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 5.5E-09 2.4E-04

Exposure Medium Total 1.0E-05 5.1E-01
Medium Total 1.0E-05 5.1E-01
Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.1E-01
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Soil (0-2)

Target Organ Hazard Indices

Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE 
ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.11.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 8.0E-07 -- 7.2E-06 8.0E-06 -- -- -- -- --

Dibenz(a,h)anthracene 2.3E-07 -- 2.1E-06 2.3E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 9.3E-06 1.0E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.0E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00
Medium Total 1.0E-05 0.0E+00
Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.12.1

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 3.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 9.6E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 5.6E-06 mg/kg-day -- -- -- 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.9E-08 2.7E-08 mg/kg-day -- -- --

Exp. Route Total 4.33E-07 5.5E-02

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-07 9.9E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 4.5E-07 0.0E+00
Exposure Point Total 8.8E-07 5.5E-02

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 2.8E-09 ug/m3 1.1E-03 (μg/m3)-1 3.1E-12 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 4.8E-07 ug/m3 9.0E-03 (μg/m3)-1 4.4E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 8.1E-10 ug/m3 1.2E-03 (μg/m3)-1 9.7E-13 2.4E-12 mg/m3 -- -- --

Exp. Route Total 4.4E-09 2.4E-04
Exposure Point Total 4.4E-09 2.4E-04

Exposure Medium Total 8.9E-07 5.5E-02
Medium Total 8.9E-07 5.5E-02
Receptor Total Total of Receptor Risks Across All Media 8.9E-07 Total of Receptor Hazards Across All Media 5.5E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-8.12.1

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 3.9E-07 -- 4.1E-07 8.0E-07 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.5E-02 -- -- 5.5E-02
Dibenz(a,h)anthracene 3.9E-08 -- 4.0E-08 7.8E-08 -- -- -- -- --

Chemical Total 4.3E-07 -- 4.5E-07 8.8E-07 5.5E-02 -- 0.0E+00 5.5E-02
Exposure Point Total 8.8E-07 5.5E-02

Outdoor Air Benzo(a)pyrene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
(Particulates) Cobalt -- 4.4E-09 -- 4.4E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 9.7E-13 -- 9.7E-13 -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 4.4E-09 2.4E-04

Exposure Medium Total 8.9E-07 5.5E-02
Medium Total 8.9E-07 5.5E-02
Receptor Total Total Risk Across All Media 8.9E-07 Total Hazard Across All Media 5.5E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.5E-02
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Soil (0-2)Target Organ

Target Organ Hazard Indices

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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TABLE I1-9.12.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT 
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TABLE I1-7.12.2

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 8.9E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 9.0E-08 2.6E-07 mg/kg-day -- -- --

Exp. Route Total 1.0E-06 5.1E-01

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 9.5E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-05 1.1E-05 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.7E-07 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-06 3.2E-06 mg/kg-day -- -- --

Exp. Route Total 1.3E-05 0.0E+00
Exposure Point Total 1.4E-05 5.1E-01

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 7.1E-10 ug/m3 1.1E-03 (μg/m3)-1 7.8E-13 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 1.2E-07 ug/m3 9.0E-03 (μg/m3)-1 1.1E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.0E-10 ug/m3 1.2E-03 (μg/m3)-1 2.4E-13 2.4E-12 mg/m3 -- -- --

Exp. Route Total 1.1E-09 2.4E-04
Exposure Point Total 1.1E-09 2.4E-04

Exposure Medium Total 1.4E-05 5.1E-01
Medium Total 1.4E-05 5.1E-01
Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I1-8.12.2

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.1E-05 1.2E-05 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Dibenz(a,h)anthracene 9.0E-08 -- 1.1E-06 1.2E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 1.3E-05 1.4E-05 5.1E-01 -- 0.0E+00 5.1E-01
Exposure Point Total 1.4E-05 5.1E-01

Outdoor Air Benzo(a)pyrene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
(Particulates) Cobalt -- 1.1E-09 -- 1.1E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 2.4E-13 -- 2.4E-13 -- -- -- -- --

Chemical Total -- 1.1E-09 -- 1.1E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 1.1E-09 2.4E-04

Exposure Medium Total 1.4E-05 5.1E-01
Medium Total 1.4E-05 5.1E-01
Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.1E-01
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk Noncancer Hazard Quotient

Target Organ Hazard Indices

Target Organ Soil (0-2)
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TABLE I1-9.12.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.1E-05 1.2E-05 -- -- -- -- --

Dibenz(a,h)anthracene 9.0E-08 -- 1.1E-06 1.2E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 1.3E-05 1.4E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-05 0.0E+00
Medium Total 1.4E-05 0.0E+00
Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Cancer Risk Noncancer Hazard Quotient
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TABLE I1-7.12.3

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 1.4E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.3E-06 8.9E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-07 2.6E-07 mg/kg-day -- -- --

Exp. Route Total 1.4E-06 5.1E-01

Dermal Benzo(a)pyrene 1.4E-01 mg/kg 9.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-05 1.1E-05 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.8E-07 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-06 3.2E-06 mg/kg-day -- -- --

Exp. Route Total 1.3E-05 0.0E+00
Exposure Point Total 1.4E-05 5.1E-01

Outdoor Air Inhalation Benzo(a)pyrene 1.4E-01 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 8.2E-12 mg/m3 -- -- --
(Particulates) Cobalt 2.4E+01 mg/kg 6.1E-07 ug/m3 9.0E-03 (μg/m3)-1 5.5E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04

Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.0E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-12 2.4E-12 mg/m3 -- -- --

Exp. Route Total 5.5E-09 2.4E-04
Exposure Point Total 5.5E-09 2.4E-04

Exposure Medium Total 1.4E-05 5.1E-01
Medium Total 1.4E-05 5.1E-01
Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-8.12.3

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.3E-06 -- 1.2E-05 1.3E-05 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Dibenz(a,h)anthracene 1.3E-07 -- 1.2E-06 1.3E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 1.3E-05 1.4E-05 5.1E-01 -- 0.0E+00 5.1E-01
Exposure Point Total 1.4E-05 5.1E-01

Outdoor Air Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
(Particulates) Cobalt -- 5.5E-09 -- 5.5E-09 Respiratory -- 2.4E-04 -- 2.4E-04

Dibenz(a,h)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --

Chemical Total -- 5.5E-09 -- 5.5E-09 -- 2.4E-04 -- 2.4E-04
Exposure Point Total 5.5E-09 2.4E-04

Exposure Medium Total 1.4E-05 5.1E-01
Medium Total 1.4E-05 5.1E-01
Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 5.1E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency Blood 5.1E-01
RAGS Risk Assessment Guidance for Superfund Body weight --
RME Reasonable maximum exposure Eyes --

Immunological --
Liver --
Nails --

Organ Weight --
Respiratory 2.4E-04

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Soil (0-2)

Target Organ Hazard Indices

Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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TABLE I1-9.12.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.3E-06 -- 1.2E-05 1.3E-05 -- -- -- -- --

Dibenz(a,h)anthracene 1.3E-07 -- 1.2E-06 1.3E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 1.3E-05 1.4E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-05 0.0E+00
Medium Total 1.4E-05 0.0E+00
Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Cancer Risk
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TABLE I1-7.13.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.6E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.9E-08 3.0E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.0E-05 mg/kg-day -- -- -- 2.9E-05 mg/kg-day 3.0E-04 mg/kg-day 9.6E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.0E-07 3.9E-08 mg/kg-day -- -- --

Exp. Route Total 7.4E-07 9.6E-02

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.3E-07 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 4.5E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 5.8E-08 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 0.0E+00
Exposure Point Total 1.8E-06 9.6E-02

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 4.9E-09 mg/m3 6.0E-06 mg/m3 8.2E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --

Exp. Route Total 1.6E-08 8.2E-04
Exposure Point Total 1.6E-08 8.2E-04

Exposure Medium Total 1.9E-06 9.6E-02
Medium Total 1.9E-06 9.6E-02
Receptor Total Total of Receptor Risks Across All Media 1.9E-06 Total of Receptor Hazards Across All Media 9.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.13.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.6E-07 -- 8.3E-07 1.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 7.9E-08 -- 1.2E-07 2.0E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 9.6E-02 -- -- 9.6E-02
Dibenz(a,h)anthracene 1.0E-07 -- 1.5E-07 2.5E-07 -- -- -- -- --

Chemical Total 7.4E-07 -- 1.1E-06 1.8E-06 9.6E-02 -- 0.0E+00 9.6E-02
Exposure Point Total 1.8E-06 9.6E-02

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 8.2E-04 -- 8.2E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 8.2E-04 -- 8.2E-04
Exposure Point Total 1.6E-08 8.2E-04

Exposure Medium Total 1.9E-06 9.6E-02
Medium Total 1.9E-06 9.6E-02

Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 9.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 9.6E-02
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

8.2E-04
--
--
--
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Noncancer Hazard Quotient

Soil (0-2)

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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Cancer Risk

Immunological

Blood
Body Weight
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Death
Developmental
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Endocrine
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Fetus
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Hair

Whole body

Target Organ Hazard Indices
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Reproductive
Respiratory

Skin
Vascular

Kidney
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TABLE I1-9.13.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.6E-07 -- 8.3E-07 1.4E-06 -- -- -- -- --

Chemical Total 5.6E-07 -- 8.3E-07 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.13.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 5.6E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 7.9E-08 3.0E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 9.1E-06 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 3.0E-04 mg/kg-day 8.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.0E-07 3.9E-08 mg/kg-day -- -- --

Exp. Route Total 7.4E-07 8.5E-02

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 8.3E-07 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.2E-07 4.5E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.5E-07 5.8E-08 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 0.0E+00
Exposure Point Total 1.8E-06 8.5E-02

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 4.4E-09 mg/m3 6.0E-06 mg/m3 7.3E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --

Exp. Route Total 1.4E-08 7.3E-04
Exposure Point Total 1.4E-08 7.3E-04

Exposure Medium Total 1.9E-06 8.6E-02
Medium Total 1.9E-06 8.6E-02
Receptor Total Total of Receptor Risks Across All Media 1.9E-06 Total of Receptor Hazards Across All Media 8.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.13.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 5.6E-07 -- 8.3E-07 1.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 7.9E-08 -- 1.2E-07 2.0E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 8.5E-02 -- -- 8.5E-02
Dibenz(a,h)anthracene 1.0E-07 -- 1.5E-07 2.5E-07 -- -- -- -- --

Chemical Total 7.4E-07 -- 1.1E-06 1.8E-06 8.5E-02 -- 0.0E+00 8.5E-02
Exposure Point Total 1.8E-06 8.5E-02

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 7.3E-04 -- 7.3E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.4E-08 7.3E-04

Exposure Medium Total 1.9E-06 8.6E-02
Medium Total 1.9E-06 8.6E-02

Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 8.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 8.5E-02
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

7.3E-04
--
--
--
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Noncancer Hazard Quotient

Soil (0-10)

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
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Medium
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Point
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Death
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No Observed Effects

Nose
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Fetus
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Hair

Whole body

Target Organ Hazard Indices

Target Organ

Organ weight
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Reproductive
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Skin
Vascular

Kidney
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TABLE I1-9.13.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 5.6E-07 -- 8.3E-07 1.4E-06 -- -- -- -- --

Chemical Total 5.6E-07 -- 8.3E-07 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
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Medium

Exposure 
Point
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TABLE I1-7.13.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.4E-08 7.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.4E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.0E-08 1.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-06 mg/kg-day -- -- -- 8.4E-05 mg/kg-day 3.0E-04 mg/kg-day 2.8E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.3E-08 1.3E-07 mg/kg-day -- -- --

Exp. Route Total 9.8E-08 2.8E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.8E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.9E-08 1.8E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.4E-08 2.3E-07 mg/kg-day -- -- --

Exp. Route Total 1.8E-07 0.0E+00
Exposure Point Total 2.7E-07 2.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 7.2E-07 ug/m3 1.1E-03 (μg/m3)-1 7.9E-10 5.0E-08 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.0E-06 ug/m3 1.1E-04 (μg/m3)-1 1.1E-10 7.1E-08 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 8.5E-05 ug/m3 9.0E-03 (μg/m3)-1 7.6E-07 5.9E-06 mg/m3 6.0E-06 mg/m3 9.9E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.2E-03 (μg/m3)-1 1.6E-10 9.1E-09 mg/m3 -- -- --

Exp. Route Total 7.7E-07 9.9E-01
Exposure Point Total 7.7E-07 9.9E-01

Exposure Medium Total 1.0E-06 1.3E+00
Medium Total 1.0E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 1.0E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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Medium
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TABLE I1-8.13.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 7.4E-08 -- 1.3E-07 2.1E-07 -- -- -- -- --

Benzo(b)fluoranthene 1.0E-08 -- 1.9E-08 2.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 2.8E-01 -- -- 2.8E-01
Dibenz(a,h)anthracene 1.3E-08 -- 2.4E-08 3.8E-08 -- -- -- -- --

Chemical Total 9.8E-08 -- 1.8E-07 2.7E-07 2.8E-01 -- 0.0E+00 2.8E-01
Exposure Point Total 2.7E-07 2.8E-01

Outdoor Air Benzo(a)pyrene -- 7.9E-10 -- 7.9E-10 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.1E-10 -- 1.1E-10 -- -- -- -- --

Cobalt -- 7.6E-07 -- 7.6E-07 Respiratory -- 9.9E-01 -- 9.9E-01
Dibenz(a,h)anthracene -- 1.6E-10 -- 1.6E-10 -- -- -- -- --

Chemical Total -- 7.7E-07 -- 7.7E-07 -- 9.9E-01 -- 9.9E-01
Exposure Point Total 7.7E-07 9.9E-01

Exposure Medium Total 1.0E-06 1.3E+00
Medium Total 1.0E-06 1.3E+00
Receptor Total Total Risk Across All Media 1.0E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 2.8E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

9.9E-01
--
--
--

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-9.13.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.13.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.5E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-07 4.2E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.4E-07 5.5E-08 mg/kg-day -- -- --

Exp. Route Total 1.0E-06 1.3E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.9E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.5E-08 2.2E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.1E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 5.2E-07 0.0E+00
Exposure Point Total 1.5E-06 1.3E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 7.1E-06 ug/m3 9.0E-03 (μg/m3)-1 6.4E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 6.4E-08 3.4E-03
Exposure Point Total 6.4E-08 3.4E-03

Exposure Medium Total 1.6E-06 1.4E-01
Medium Total 1.6E-06 1.4E-01
Receptor Total Total of Receptor Risks Across All Media 1.6E-06 Total of Receptor Hazards Across All Media 1.4E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.13.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 7.5E-07 -- 3.9E-07 1.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.1E-07 -- 5.5E-08 1.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.3E-01 -- -- 1.3E-01
Dibenz(a,h)anthracene 1.4E-07 -- 7.1E-08 2.1E-07 -- -- -- -- --

Chemical Total 1.0E-06 -- 5.2E-07 1.5E-06 1.3E-01 -- 0.0E+00 1.3E-01
Exposure Point Total 1.5E-06 1.3E-01

Outdoor Air Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --

Cobalt -- 6.4E-08 -- 6.4E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Chemical Total -- 6.4E-08 -- 6.4E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 6.4E-08 3.4E-03

Exposure Medium Total 1.6E-06 1.4E-01
Medium Total 1.6E-06 1.4E-01
Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 1.4E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.3E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--

Soil (0-2)

Target Organ Hazard Indices

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Body Weight

Cardiovascular
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Death
Developmental

Nails
No Observed Adverse Effects

No Observed Effects
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Endocrine
Eyes

Fetus
GI

Hair
Immunological

Whole body

Target Organ

Organ weight
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Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
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TABLE I1-9.13.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 7.5E-07 -- 3.9E-07 1.1E-06 -- -- -- -- --

Chemical Total 7.5E-07 -- 3.9E-07 1.1E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-06 0.0E+00
Medium Total 1.1E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.13.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.8E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.2E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 2.3E-06 1.2E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.6E-07 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.3E-08 1.5E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 8.8E-07 0.0E+00
Exposure Point Total 3.2E-06 1.2E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --

Exp. Route Total 1.6E-08 3.4E-03
Exposure Point Total 1.6E-08 3.4E-03

Exposure Medium Total 3.2E-06 1.3E+00
Medium Total 3.2E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 3.2E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.13.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.8E-06 -- 6.6E-07 2.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 2.5E-07 -- 9.3E-08 3.4E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 3.2E-07 -- 1.2E-07 4.4E-07 -- -- -- -- --

Chemical Total 2.3E-06 -- 8.8E-07 3.2E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 3.2E-06 1.2E+00

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --

Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 1.6E-08 3.4E-03

Exposure Medium Total 3.2E-06 1.3E+00
Medium Total 3.2E-06 1.3E+00
Receptor Total Total Risk Across All Media 3.2E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--
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Noncancer Hazard Quotient

Soil (0-2)

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Liver
Nails
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No Observed Effects

Nose
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Fetus
GI
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Whole body

Target Organ Hazard Indices

Target Organ

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
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TABLE I1-9.13.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.8E-06 -- 6.6E-07 2.4E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00

Chemical Total 1.8E-06 -- 6.6E-07 2.4E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 2.4E-06 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-06 1.2E+00
Medium Total 2.4E-06 1.2E+00
Receptor Total Total Risk Across All Media 2.4E-06 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I1-7.13.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.5E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.5E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.6E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 3.3E-06 1.2E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 1.4E-06 0.0E+00
Exposure Point Total 4.7E-06 1.2E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 8.9E-06 ug/m3 9.0E-03 (μg/m3)-1 8.0E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 8.0E-08 3.4E-03
Exposure Point Total 8.0E-08 3.4E-03

Exposure Medium Total 4.8E-06 1.3E+00
Medium Total 4.8E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 4.8E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
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Medium

Exposure 
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TABLE I1-8.13.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.5E-06 -- 1.1E-06 3.6E-06 -- -- -- -- --

Benzo(b)fluoranthene 3.5E-07 -- 1.5E-07 5.0E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 4.6E-07 -- 1.9E-07 6.5E-07 -- -- -- -- --

Chemical Total 3.3E-06 -- 1.4E-06 4.7E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 4.7E-06 1.2E+00

Outdoor Air Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --

Cobalt -- 8.0E-08 -- 8.0E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Chemical Total -- 8.0E-08 -- 8.0E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 8.0E-08 3.4E-03

Exposure Medium Total 4.8E-06 1.3E+00
Medium Total 4.8E-06 1.3E+00
Receptor Total Total Risk Across All Media 4.8E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--
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Soil (0-2)

Target Organ Hazard Indices

Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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Point

Chemical of 
Potentical Concern

Cancer Risk

Blood
Body Weight
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Death
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Kidney
Liver
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No Observed Effects

Nose

Whole body

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular
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TABLE I1-9.13.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.5E-06 -- 1.1E-06 3.6E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00

Chemical Total 2.5E-06 -- 1.1E-06 3.6E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 3.6E-06 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.6E-06 1.2E+00
Medium Total 3.6E-06 1.2E+00
Receptor Total Total Risk Across All Media 3.6E-06 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.13.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.5E-07 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.1E-07 4.2E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.4E-07 5.5E-08 mg/kg-day -- -- --

Exp. Route Total 9.98E-07 1.2E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.9E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 7.3E-01 (mg/kg-day)-1 5.5E-08 2.2E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 7.3E+00 (mg/kg-day)-1 7.1E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 5.2E-07 0.0E+00
Exposure Point Total 1.5E-06 1.2E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 6.3E-06 ug/m3 9.0E-03 (μg/m3)-1 5.7E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 5.7E-08 3.1E-03
Exposure Point Total 5.7E-08 3.1E-03

Exposure Medium Total 1.6E-06 1.2E-01
Medium Total 1.6E-06 1.2E-01
Receptor Total Total of Receptor Risks Across All Media 1.6E-06 Total of Receptor Hazards Across All Media 1.2E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-8.13.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 7.5E-07 -- 3.9E-07 1.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.1E-07 -- 5.5E-08 1.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Dibenz(a,h)anthracene 1.4E-07 -- 7.1E-08 2.1E-07 -- -- -- -- --

Chemical Total 1.0E-06 -- 5.2E-07 1.5E-06 1.2E-01 -- 0.0E+00 1.2E-01
Exposure Point Total 1.5E-06 1.2E-01

Outdoor Air Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --

Cobalt -- 5.7E-08 -- 5.7E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Chemical Total -- 5.7E-08 -- 5.7E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 5.7E-08 3.1E-03

Exposure Medium Total 1.6E-06 1.2E-01
Medium Total 1.6E-06 1.2E-01
Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 1.2E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--

Soil (0-10)

Target Organ Hazard Indices

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.13.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 7.5E-07 -- 3.9E-07 1.1E-06 -- -- -- -- --

Chemical Total 7.5E-07 -- 3.9E-07 1.1E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-06 0.0E+00
Medium Total 1.1E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.13.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.8E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 2.5E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 2.9E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 3.2E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 2.3E-06 1.1E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 6.6E-07 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 9.3E-08 1.5E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.2E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 8.8E-07 0.0E+00
Exposure Point Total 3.2E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --

Exp. Route Total 1.4E-08 3.1E-03
Exposure Point Total 1.4E-08 3.1E-03

Exposure Medium Total 3.2E-06 1.1E+00
Medium Total 3.2E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 3.2E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-8.13.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.8E-06 -- 6.6E-07 2.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 2.5E-07 -- 9.3E-08 3.4E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 3.2E-07 -- 1.2E-07 4.4E-07 -- -- -- -- --

Chemical Total 2.3E-06 -- 8.8E-07 3.2E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 3.2E-06 1.1E+00

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --

Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 1.4E-08 3.1E-03

Exposure Medium Total 3.2E-06 1.1E+00
Medium Total 3.2E-06 1.1E+00
Receptor Total Total Risk Across All Media 3.2E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.1E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--
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Noncancer Hazard Quotient

Soil (0-10)

Target Organ Hazard Indices

Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-9.13.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.8E-06 -- 6.6E-07 2.4E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 1.8E-06 -- 6.6E-07 2.4E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 2.4E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-06 1.1E+00
Medium Total 2.4E-06 1.1E+00
Receptor Total Total Risk Across All Media 2.4E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I1-7.13.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 2.5E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 3.5E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 4.6E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 3.3E-06 1.1E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 7.3E-01 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 7.3E+00 (mg/kg-day)-1 1.9E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 1.4E-06 0.0E+00
Exposure Point Total 4.7E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 7.9E-06 ug/m3 9.0E-03 (μg/m3)-1 7.1E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 7.1E-08 3.1E-03
Exposure Point Total 7.1E-08 3.1E-03

Exposure Medium Total 4.8E-06 1.1E+00
Medium Total 4.8E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 4.8E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS
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TABLE I1-8.13.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.5E-06 -- 1.1E-06 3.6E-06 -- -- -- -- --

Benzo(b)fluoranthene 3.5E-07 -- 1.5E-07 5.0E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 4.6E-07 -- 1.9E-07 6.5E-07 -- -- -- -- --

Chemical Total 3.3E-06 -- 1.4E-06 4.7E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 4.7E-06 1.1E+00

Outdoor Air Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --

Cobalt -- 7.1E-08 -- 7.1E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Chemical Total -- 7.1E-08 -- 7.1E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 7.1E-08 3.1E-03

Exposure Medium Total 4.8E-06 1.1E+00
Medium Total 4.8E-06 1.1E+00
Receptor Total Total Risk Across All Media 4.8E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.1E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--

Cancer Risk
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Soil (0-10)

Target Organ Hazard Indices
Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Whole body

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular
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TABLE I1-9.13.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.5E-06 -- 1.1E-06 3.6E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 2.5E-06 -- 1.1E-06 3.6E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 3.6E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.6E-06 1.1E+00
Medium Total 3.6E-06 1.1E+00
Receptor Total Total Risk Across All Media 3.6E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.14.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 3.0E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.0E-05 mg/kg-day -- -- -- 2.9E-05 mg/kg-day 3.0E-04 mg/kg-day 9.6E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.7E-08 3.9E-08 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 9.6E-02

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 4.5E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.5E-08 5.8E-08 mg/kg-day -- -- --

Exp. Route Total 1.6E-06 0.0E+00
Exposure Point Total 2.8E-06 9.6E-02

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 4.9E-09 mg/m3 6.0E-06 mg/m3 8.2E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --

Exp. Route Total 1.6E-08 8.2E-04
Exposure Point Total 1.6E-08 8.2E-04

Exposure Medium Total 2.8E-06 9.6E-02
Medium Total 2.8E-06 9.6E-02
Receptor Total Total of Receptor Risks Across All Media 2.8E-06 Total of Receptor Hazards Across All Media 9.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.14.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.3E-07 -- 1.9E-07 3.2E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 9.6E-02 -- -- 9.6E-02
Dibenz(a,h)anthracene 5.7E-08 -- 8.5E-08 1.4E-07 -- -- -- -- --

Chemical Total 1.1E-06 -- 1.6E-06 2.8E-06 9.6E-02 -- 0.0E+00 9.6E-02
Exposure Point Total 2.8E-06 9.6E-02

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 8.2E-04 -- 8.2E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 8.2E-04 -- 8.2E-04
Exposure Point Total 1.6E-08 8.2E-04

Exposure Medium Total 2.8E-06 9.6E-02
Medium Total 2.8E-06 9.6E-02

Receptor Total Total Risk Across All Media 2.8E-06 Total Hazard Across All Media 9.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 9.6E-02
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

8.2E-04
--
--
--Whole body

Target Organ Hazard Indices

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental
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Noncancer Hazard Quotient

Soil (0-2)
Target Organ

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.14.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Chemical Total 9.2E-07 -- 1.4E-06 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.14.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 3.0E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 9.1E-06 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 3.0E-04 mg/kg-day 8.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.7E-08 3.9E-08 mg/kg-day -- -- --

Exp. Route Total 1.1E-06 8.5E-02

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 4.5E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.5E-08 5.8E-08 mg/kg-day -- -- --

Exp. Route Total 1.6E-06 0.0E+00
Exposure Point Total 2.8E-06 8.5E-02

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 4.4E-09 mg/m3 6.0E-06 mg/m3 7.3E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --

Exp. Route Total 1.4E-08 7.3E-04
Exposure Point Total 1.4E-08 7.3E-04

Exposure Medium Total 2.8E-06 8.6E-02
Medium Total 2.8E-06 8.6E-02
Receptor Total Total of Receptor Risks Across All Media 2.8E-06 Total of Receptor Hazards Across All Media 8.6E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.14.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.3E-07 -- 1.9E-07 3.2E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 8.5E-02 -- -- 8.5E-02
Dibenz(a,h)anthracene 5.7E-08 -- 8.5E-08 1.4E-07 -- -- -- -- --

Chemical Total 1.1E-06 -- 1.6E-06 2.8E-06 8.5E-02 -- 0.0E+00 8.5E-02
Exposure Point Total 2.8E-06 8.5E-02

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 7.3E-04 -- 7.3E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 7.3E-04 -- 7.3E-04
Exposure Point Total 1.4E-08 7.3E-04

Exposure Medium Total 2.8E-06 8.6E-02
Medium Total 2.8E-06 8.6E-02

Receptor Total Total Risk Across All Media 2.8E-06 Total Hazard Across All Media 8.6E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 8.5E-02
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

7.3E-04
--
--
--

Target Organ Hazard Indices

Target Organ

PNS
Reproductive

Respiratory
Skin

Eyes
Fetus

GI
Hair

Developmental
Endocrine

Vascular
Whole body

Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose
Organ weight

Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Immunological
Kidney

Body Weight
Cardiovascular

CNS
Death
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Noncancer Hazard Quotient

Soil (0-10)

Blood

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
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TABLE I1-9.14.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Chemical Total 9.2E-07 -- 1.4E-06 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I1-7.14.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-07 7.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 1.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-06 mg/kg-day -- -- -- 8.4E-05 mg/kg-day 3.0E-04 mg/kg-day 2.8E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.6E-09 1.3E-07 mg/kg-day -- -- --

Exp. Route Total 1.5E-07 2.8E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.2E-07 1.3E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 1.8E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-08 2.3E-07 mg/kg-day -- -- --

Exp. Route Total 2.6E-07 0.0E+00
Exposure Point Total 4.1E-07 2.8E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 7.2E-07 ug/m3 1.1E-03 (μg/m3)-1 7.9E-10 5.0E-08 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.0E-06 ug/m3 1.1E-04 (μg/m3)-1 1.1E-10 7.1E-08 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 8.5E-05 ug/m3 9.0E-03 (μg/m3)-1 7.6E-07 5.9E-06 mg/m3 6.0E-06 mg/m3 9.9E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.2E-03 (μg/m3)-1 1.6E-10 9.1E-09 mg/m3 -- -- --

Exp. Route Total 7.7E-07 9.9E-01
Exposure Point Total 7.7E-07 9.9E-01

Exposure Medium Total 1.2E-06 1.3E+00
Medium Total 1.2E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 1.2E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA 
TOXICITY CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I1-8.14.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.2E-07 -- 2.2E-07 3.4E-07 -- -- -- -- --

Benzo(b)fluoranthene 1.7E-08 -- 3.1E-08 4.8E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 2.8E-01 -- -- 2.8E-01
Dibenz(a,h)anthracene 7.6E-09 -- 1.4E-08 2.1E-08 -- -- -- -- --

Chemical Total 1.5E-07 -- 2.6E-07 4.1E-07 2.8E-01 -- 0.0E+00 2.8E-01
Exposure Point Total 4.1E-07 2.8E-01

Outdoor Air Benzo(a)pyrene -- 7.9E-10 -- 7.9E-10 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.1E-10 -- 1.1E-10 -- -- -- -- --

Cobalt -- 7.6E-07 -- 7.6E-07 Respiratory -- 9.9E-01 -- 9.9E-01
Dibenz(a,h)anthracene -- 1.6E-10 -- 1.6E-10 -- -- -- -- --

Chemical Total -- 7.7E-07 -- 7.7E-07 -- 9.9E-01 -- 9.9E-01
Exposure Point Total 7.7E-07 9.9E-01

Exposure Medium Total 1.2E-06 1.3E+00
Medium Total 1.2E-06 1.3E+00
Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 2.8E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

9.9E-01
--
--
--Whole body

Target Organ Hazard Indices

Target Organ

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Soil (0-10)
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TABLE I1-9.14.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.14.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 4.2E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-08 5.5E-08 mg/kg-day -- -- --

Exp. Route Total 1.49E-06 1.3E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.4E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.1E-08 2.2E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 7.7E-07 0.0E+00
Exposure Point Total 2.3E-06 1.3E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 7.1E-06 ug/m3 9.0E-03 (μg/m3)-1 6.4E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 6.4E-08 3.4E-03
Exposure Point Total 6.4E-08 3.4E-03

Exposure Medium Total 2.3E-06 1.4E-01
Medium Total 2.3E-06 1.4E-01
Receptor Total Total of Receptor Risks Across All Media 2.3E-06 Total of Receptor Hazards Across All Media 1.4E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I1-8.14.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.7E-07 -- 9.1E-08 2.7E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.3E-01 -- -- 1.3E-01
Dibenz(a,h)anthracene 7.7E-08 -- 4.0E-08 1.2E-07 -- -- -- -- --

Chemical Total 1.5E-06 -- 7.7E-07 2.3E-06 1.3E-01 -- 0.0E+00 1.3E-01
Exposure Point Total 2.3E-06 1.3E-01

Outdoor Air Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --

Cobalt -- 6.4E-08 -- 6.4E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Chemical Total -- 6.4E-08 -- 6.4E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 6.4E-08 3.4E-03

Exposure Medium Total 2.3E-06 1.4E-01
Medium Total 2.3E-06 1.4E-01
Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 1.4E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.3E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--

Respiratory
Skin

Vascular
Whole body

Target Organ Hazard Indices

Target Organ

No Observed Adverse Effects
No Observed Effects

Nose
Organ weight

PNS
Reproductive

GI
Hair

Immunological
Kidney

Liver
Nails

CNS
Death

Developmental
Endocrine

Eyes
Fetus
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TABLE I1-9.14.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 6.4E-07 1.9E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.9E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.9E-06 0.0E+00
Medium Total 1.9E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-7.14.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.8E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 3.5E-06 1.2E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 1.3E-06 0.0E+00
Exposure Point Total 4.8E-06 1.2E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --

Exp. Route Total 1.6E-08 3.4E-03
Exposure Point Total 1.6E-08 3.4E-03

Exposure Medium Total 4.8E-06 1.3E+00
Medium Total 4.8E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 4.8E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC Cancer 
Risk

Hazard 
Quotient
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Concentration

Intake/Exposure 
Concentration
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TABLE I1-8.14.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Benzo(b)fluoranthene 4.1E-07 -- 1.5E-07 5.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 1.8E-07 -- 6.8E-08 2.5E-07 -- -- -- -- --

Chemical Total 3.5E-06 -- 1.3E-06 4.8E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 4.8E-06 1.2E+00

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --

Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 1.6E-08 3.4E-03

Exposure Medium Total 4.8E-06 1.3E+00
Medium Total 4.8E-06 1.3E+00
Receptor Total Total Risk Across All Media 4.8E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--Whole body

Target Organ Hazard Indices

Target Organ

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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TABLE I1-9.14.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00

Chemical Total 2.9E-06 -- 1.1E-06 4.0E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 4.0E-06 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.0E-06 1.2E+00
Medium Total 4.0E-06 1.2E+00
Receptor Total Total Risk Across All Media 4.0E-06 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

1 of 1



TABLE I1-7.14.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 5.0E-06 1.2E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 2.1E-06 0.0E+00
Exposure Point Total 7.1E-06 1.2E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --

Cobalt 2.9E+01 mg/kg 8.9E-06 ug/m3 9.0E-03 (μg/m3)-1 8.0E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 8.0E-08 3.4E-03
Exposure Point Total 8.0E-08 3.4E-03

Exposure Medium Total 7.1E-06 1.3E+00
Medium Total 7.1E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 7.1E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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TABLE I1-8.14.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Benzo(b)fluoranthene 5.8E-07 -- 2.4E-07 8.3E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 2.6E-07 -- 1.1E-07 3.6E-07 -- -- -- -- --

Chemical Total 5.0E-06 -- 2.1E-06 7.1E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 7.1E-06 1.2E+00

Outdoor Air Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --

Cobalt -- 8.0E-08 -- 8.0E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Chemical Total -- 8.0E-08 -- 8.0E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 8.0E-08 3.4E-03

Exposure Medium Total 7.1E-06 1.3E+00
Medium Total 7.1E-06 1.3E+00
Receptor Total Total Risk Across All Media 7.1E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.4E-03
--
--
--Whole body

Target Organ

Target Organ Hazard Indices

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.14.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00

Chemical Total 4.1E-06 -- 1.7E-06 5.9E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 5.9E-06 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.9E-06 1.2E+00
Medium Total 5.9E-06 1.2E+00
Receptor Total Total Risk Across All Media 5.9E-06 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound
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TABLE I1-7.14.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 4.2E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-08 5.5E-08 mg/kg-day -- -- --

Exp. Route Total 1.49E-06 1.2E-01

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.4E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.1E-08 2.2E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --

Exp. Route Total 7.7E-07 0.0E+00
Exposure Point Total 2.3E-06 1.2E-01

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 6.3E-06 ug/m3 9.0E-03 (μg/m3)-1 5.7E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 5.7E-08 3.1E-03
Exposure Point Total 5.7E-08 3.1E-03

Exposure Medium Total 2.3E-06 1.2E-01
Medium Total 2.3E-06 1.2E-01
Receptor Total Total of Receptor Risks Across All Media 2.3E-06 Total of Receptor Hazards Across All Media 1.2E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Hazard 
Quotient
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Intake/Exposure 
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Intake/Exposure 
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TABLE I1-8.14.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.7E-07 -- 9.1E-08 2.7E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Dibenz(a,h)anthracene 7.7E-08 -- 4.0E-08 1.2E-07 -- -- -- -- --

Chemical Total 1.5E-06 -- 7.7E-07 2.3E-06 1.2E-01 -- 0.0E+00 1.2E-01
Exposure Point Total 2.3E-06 1.2E-01

Outdoor Air Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --

Cobalt -- 5.7E-08 -- 5.7E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Chemical Total -- 5.7E-08 -- 5.7E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 5.7E-08 3.1E-03

Exposure Medium Total 2.3E-06 1.2E-01
Medium Total 2.3E-06 1.2E-01
Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 1.2E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.2E-01
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--

Respiratory
Skin

Vascular
Whole body

Target Organ Hazard Indices

Target Organ

No Observed Adverse Effects
No Observed Effects

Nose
Organ weight

PNS
Reproductive

GI
Hair

Immunological
Kidney

Liver
Nails

CNS
Death

Developmental
Endocrine

Eyes
Fetus
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Body Weight

Cardiovascular
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Soil (0-10)

Noncancer Hazard Quotient
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Medium
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Cancer Risk
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TABLE I1-9.14.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 6.4E-07 1.9E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.9E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.9E-06 0.0E+00
Medium Total 1.9E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound
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TABLE I1-7.14.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 2.9E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.8E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 3.5E-06 1.1E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 1.3E-06 0.0E+00
Exposure Point Total 4.8E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --

Exp. Route Total 1.4E-08 3.1E-03
Exposure Point Total 1.4E-08 3.1E-03

Exposure Medium Total 4.8E-06 1.1E+00
Medium Total 4.8E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 4.8E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I1-8.14.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Benzo(b)fluoranthene 4.1E-07 -- 1.5E-07 5.6E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 1.8E-07 -- 6.8E-08 2.5E-07 -- -- -- -- --

Chemical Total 3.5E-06 -- 1.3E-06 4.8E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 4.8E-06 1.1E+00

Outdoor Air Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --

Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 1.4E-08 3.1E-03

Exposure Medium Total 4.8E-06 1.1E+00
Medium Total 4.8E-06 1.1E+00
Receptor Total Total Risk Across All Media 4.8E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.1E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--Whole body

Target Organ

Target Organ Hazard Indices

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental
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Noncancer Hazard Quotient

Soil (0-10)

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, INCREMENTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
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Medium
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TABLE I1-9.14.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 2.9E-06 -- 1.1E-06 4.0E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 4.0E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.0E-06 1.1E+00
Medium Total 4.0E-06 1.1E+00
Receptor Total Total Risk Across All Media 4.0E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I1-7.14.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-07 4.0E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-07 5.1E-07 mg/kg-day -- -- --

Exp. Route Total 5.0E-06 1.1E+00

Dermal Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.5E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 1.9E-07 mg/kg-day -- -- --

Exp. Route Total 2.1E-06 0.0E+00
Exposure Point Total 7.1E-06 1.1E+00

Outdoor Air Inhalation Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
(Particulates) Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --

Cobalt 2.6E+01 mg/kg 7.9E-06 ug/m3 9.0E-03 (μg/m3)-1 7.1E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --

Exp. Route Total 7.1E-08 3.1E-03
Exposure Point Total 7.1E-08 3.1E-03

Exposure Medium Total 7.1E-06 1.1E+00
Medium Total 7.1E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 7.1E-06 Total of Receptor Hazards Across All Media 1.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter

EPC
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TABLE I1-8.14.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Benzo(b)fluoranthene 5.8E-07 -- 2.4E-07 8.3E-07 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 2.6E-07 -- 1.1E-07 3.6E-07 -- -- -- -- --

Chemical Total 5.0E-06 -- 2.1E-06 7.1E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 7.1E-06 1.1E+00

Outdoor Air Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
(Particulates and VOCs) Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --

Cobalt -- 7.1E-08 -- 7.1E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Chemical Total -- 7.1E-08 -- 7.1E-08 -- 3.1E-03 -- 3.1E-03
Exposure Point Total 7.1E-08 3.1E-03

Exposure Medium Total 7.1E-06 1.1E+00
Medium Total 7.1E-06 1.1E+00
Receptor Total Total Risk Across All Media 7.1E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 1.1E+00
EPA U.S. Environmental Protection Agency --
GI Gastrointestinal --
NOAEL No observed adverse effects level --
PNS Peripheral nervous system --
RAGS Risk Assessment Guidance for Superfund --
RME Reasonable maximum exposure --
VOC Volatile organic compound --

--
--
--
--
--
--
--
--
--
--
--
--
--

3.1E-03
--
--
--Whole body

Target Organ

Target Organ Hazard Indices

Organ weight
PNS

Reproductive
Respiratory

Skin
Vascular

Kidney
Liver
Nails

No Observed Adverse Effects
No Observed Effects

Nose

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I1-9.14.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 4.1E-06 -- 1.7E-06 5.9E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 5.9E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.9E-06 1.1E+00
Medium Total 5.9E-06 1.1E+00
Receptor Total Total Risk Across All Media 5.9E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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Noncancer Hazard Quotient

Medium
Exposure 
Medium
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Point
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TABLE I2-1:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

5.2E-07 1.7E-06 2.3E-07 2.3E-06 7.7E-06

7.7E-07 2.5E-06 4.0E-07 9.8E-07 3.2E-06

2.1E-08 3.0E-08 5.3E-07 1.1E-07 1.5E-07

1.3E-06 4.2E-06 1.2E-06 3.4E-06 1.1E-05

2.1E-07 2.1E-07 -- 2.6E-06 2.6E-06

-- -- 5.5E-10 -- --

2.1E-07 2.1E-07 5.5E-10 2.6E-06 2.6E-06

2E-06 4E-06 1E-06 6E-06 1E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.073 0.10 0.32 0.95 1.3

0.000033 0.016 0.065 0.00011 0.054

0.013 0.0082 11 0.054 0.035

0.086 (<1) 0.12 (<1) 11 (11) 1.0 (<1) 1.4 (<1)

0.00013 0.00013 -- 0.0013 0.0013

-- -- 0.0000083 -- --

0.00013 (<1) 0.00013 (<1) 0.0000083 (<1) 0.0013 (<1) 0.0013 (<1)

0.09 (<1) 0.1 (<1) 11 (11) 1 (<1) 1 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

NONCANCER HAZARD

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Soil Ingestion

Dermal Contact with Soil

Multipathway Total

SOIL TOTAL

Exposure Pathway

Future
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Future 
Resident a

Future
Industrial Worker

Future 
Resident b

Groundwater Exposure Pathways

Inhalation of Particulates Released from Soil to Outdoor Air

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

GROUNDWATER TOTAL

Inhalation of Volatiles Released from Groundwater to Trench Air

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)
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TABLE I2-2:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a -- Benzo(a)pyrene

Direct Contact a Benzo(a)pyrene Titanium Benzo(a)pyrene

Groundwater Groundwater -- Vinyl chloride

Direct Contact b --

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals released from groundwater in a construction trench.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for total risk.

Vapor Intrusion to 
Indoor Air
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TABLE I2-3:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.8E-07 5.3E-07 7.0E-08 2.1E-06 2.4E-06

7.1E-07 7.7E-07 1.2E-07 9.0E-07 9.8E-07

1.1E-08 2.4E-07 3.6E-07 5.3E-08 1.2E-06

1.2E-06 1.5E-06 5.6E-07 3.1E-06 4.6E-06

8.5E-08 8.5E-08 -- 1.1E-06 1.1E-06

-- -- 2.3E-10 -- --

8.5E-08 8.5E-08 2.3E-10 1.1E-06 1.1E-06

1E-06 2E-06 6E-07 4E-06 6E-06

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.043 0.049 0.16 0.56 0.63

0.0076 0.0131 0.052 0.025 0.044

0.0080 0.0079 11 0.033 0.033

0.059 (<1) 0.070 (<1) 11 (10) 0.62 (<1) 0.71 (<1)

0.000070 0.000070 -- 0.00073 0.00073

-- -- 0.0000047 -- --

0.000070 (<1) 0.000070 (<1) 0.0000047 (<1) 0.00073 (<1) 0.00073 (<1)

0.06 (<1) 0.07 (<1) 11 (10) 0.6 (<1) 0.7 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
-- Not applicable; exposure pathway is not complete for this receptor.

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Particulates Released from Soil to Outdoor Air

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

GROUNDWATER TOTAL

Inhalation of Volatiles Released from Groundwater to Trench Air

Exposure Pathway

Future
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Future 
Resident a

Future
Industrial Worker

Future 
Resident b

Groundwater Exposure Pathways

Multipathway Total

SOIL TOTAL

NONCANCER HAZARD

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Soil Ingestion

Dermal Contact with Soil
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TABLE I2-4:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a -- Benzo(a)pyrene

Direct Contact a -- Titanium Benzo(a)pyrene
Vinyl chloride

Groundwater Groundwater -- --

Direct Contact b --

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals released from groundwater in a construction trench.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for total risk.

Vapor Intrusion to 
Indoor Air
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TABLE I2-5:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

8.9E-08 5.6E-07 7.4E-08 4.0E-07 2.5E-06

1.4E-07 2.3E-07 3.6E-08 1.7E-07 2.9E-07

1.3E-08 2.6E-05 1.4E-06 6.5E-08 1.3E-04

2.4E-07 2.6E-05 1.5E-06 6.4E-07 1.3E-04

1.3E-04 1.3E-04 -- 1.6E-03 1.6E-03

-- -- 3.1E-06 -- --

1.3E-04 1.3E-04 3.1E-06 1.6E-03 1.6E-03

7.2E-08 7.2E-08 -- 9.1E-07 9.1E-07

7.2E-08 7.2E-08 -- 9.1E-07 9.1E-07

1E-04 2E-04 5E-06 2E-03 2E-03

3E-07 3E-05 NA 2E-06 1E-04

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

Multipathway Total (Soil and Soil Gas)

Future Commercial/
Industrial Worker

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Exposure Pathway

Soil Ingestion

GROUNDWATER TOTAL

Soil Gas Exposure Pathways

Groundwater Exposure Pathways

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Volatiles and Particulates Released from Soil to Outdoor Air

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor Intrusion)
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TABLE I2-5:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.058 0.061 0.20 0.76 0.80

0.0095 0.011 0.044 0.031 0.036

0.0077 0.017 10 0.033 0.070

0.075 (<1) 0.089 (<1) 10 (10) 0.82 (<1) 0.91 (<1)

0.047 0.047 -- 0.49 0.49

-- -- 0.028 -- --

0.047 (<1) 0.047 (<1) 0.028 (<1) 0.49 (<1) 0.49 (<1)

0.00039 0.00039 -- 0.0041 0.0041

0.00039 (<1) 0.00039 (<1) -- 0.0041 (<1) 0.0041 (<1)

0.1 (<1) 0.1 (<1) 10 (10) 1 (<1) 1 (<1)

0.08 (<1) 0.09 (<1) NA 0.8 (<1) 0.9 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

Multipathway Total (Soil and Soil Gas)

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

Inhalation of Volatiles and Particulates Released from Soil to Outdoor Air

SOIL TOTAL

GROUNDWATER TOTAL

Exposure Pathway

Soil Gas Exposure Pathways

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b

Dermal Contact with Soil

Soil Exposure Pathways

Soil Ingestion



Page 1 of 1

TABLE I2-6:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a -- --

Direct Contact a Vinyl chloride Titanium Vinyl chloride

Soil Vapor c Indoor Air -- --

Groundwater c Groundwater Vinyl chloride Vinyl chloride

Direct Contact b Vinyl chloride

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals released from groundwater in a construction trench.

c Risk drivers presented for vapor intrusion to indoor air based on soil vapor and groundwater are presented as parallel evaluations for comparison purposes.  Risk drivers for exposure to 

indoor air based on one medium (such as soil gas) are not to be used in addition to risk drivers identified for exposure to indoor air based on the other medium (such as groundwater).

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for total risk.

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to 
Indoor Air

Vapor Intrusion to 
Indoor Air
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TABLE I2-7:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.7E-06 3.7E-06 4.9E-07 2.1E-05 1.7E-05

2.4E-06 1.9E-06 3.1E-07 3.1E-06 2.5E-06

4.9E-08 4.4E-07 3.8E-07 2.5E-07 2.2E-06

7.2E-06 6.1E-06 1.2E-06 2.4E-05 2.1E-05

6.2E-13 6.2E-13 -- 7.9E-12 7.9E-12

-- -- 5.0E-16 -- --

6.2E-13 6.2E-13 5.0E-16 7.9E-12 7.9E-12

7E-06 6E-06 1E-06 2E-05 2E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.15 0.13 0.44 2.0 1.8

0.038 0.035 0.14 0.13 0.12

0.0079 0.017 10 0.033 0.073

0.20 (<1) 0.19 (<1) 10 (10) 2.2 (1.2) 1.9 (<1)

0.000000038 0.000000038 -- 0.00000040 0.00000040

-- -- 0.00000000017 -- --

0.000000038 (<1) 0.000000038 (<1) 0.00000000017 (<1) 0.00000040 (<1) 0.00000040 (<1)

0.2 (<1) 0.2 (<1) 10 (10) 2 (1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
-- Not applicable; exposure pathway is not complete for this receptor.

GROUNDWATER TOTAL

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

SOIL TOTAL

SOIL TOTAL

Dermal Contact with Soil

NONCANCER HAZARD
Future

Industrial Worker
Future 

Resident b

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Multipathway Total

Exposure Pathway

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Soil Ingestion

CANCER RISK
Future

Industrial Worker
Future 

Resident a

Exposure Pathway

Groundwater Exposure Pathways

Soil Ingestion
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TABLE I2-8:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Dioxin TEQ Benzo(a)pyrene
Dioxin TEQ

Direct Contact a Dioxin TEQ Titanium Benzo(a)pyrene
Dioxin TEQ

Naphthalene

Groundwater Groundwater -- --

Direct Contact b --

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals released from groundwater in a construction trench.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for total risk.

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to 
Indoor Air
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TABLE I2-9:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

1.0E-06 7.7E-07 1.0E-07 4.5E-06 3.4E-06

1.4E-06 1.1E-06 1.7E-07 1.8E-06 1.3E-06

9.9E-08 1.5E-07 3.8E-07 5.0E-07 7.4E-07

2.5E-06 2.0E-06 6.5E-07 6.8E-06 5.5E-06

1.0E-06 1.0E-06 -- 1.3E-05 1.3E-05

-- -- 2.6E-08 -- --

1.0E-06 1.0E-06 2.6E-08 1.3E-05 1.3E-05

1.5E-07 1.5E-07 -- 1.9E-06 1.9E-06

1.5E-07 1.5E-07 -- 1.9E-06 1.9E-06

4E-06 3E-06 7E-07 2E-05 2E-05

3E-06 2E-06 NA 9E-06 7E-06Multipathway Total (Soil and Soil Gas)

Inhalation of Volatiles Released from Groundwater to Trench Air

GROUNDWATER TOTAL

Soil Gas Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Groundwater Exposure Pathways

Soil Ingestion

SOIL TOTAL

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor Intrusion)

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

CANCER RISK

Future Commercial/
Industrial Worker

Future 
Resident a

Exposure Pathway

Dermal Contact with Soil

Inhalation of Volatiles and Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I2-9:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.099 0.15 0.48 1.3 1.9

0.0074 0.0087 0.035 0.025 0.029

0.012 0.016 20 0.050 0.066

0.12 (<1) 0.17 (<1) 21 (11) 1.4 (<1) 2.0 (<1)

0.0072 0.0072 -- 0.075 0.075

-- -- 0.0049 -- --

0.0072 (<1) 0.0072 (<1) 0.0049 (<1) 0.075 (<1) 0.075 (<1)

0.0021 0.0021 -- 0.022 0.022

0.0021 (<1) 0.0021 (<1) -- 0.022 (<1) 0.022 (<1)

0.1 (<1) 0.2 (<1) 21 (11) 1 (<1) 2 (<1)

0.1 (<1) 0.2 (<1) NA 1 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
c No risk is calculated because all COPCs either do not have a dermal absorption factor, or do not have oral/dermal toxicity values.

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface
NA Not applicable; exposure to soil gas from vapor intrusion into indoor air is not a complete pathway for a future construction worker.

Soil Gas Exposure Pathways

Groundwater Exposure Pathways

Inhalation of Volatiles and Particulates Released from Soil to Outdoor Air

SOIL TOTAL

Inhalation of Volatiles Released from Soil Gas to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Soil Ingestion

Dermal Contact with Soil

SOIL GAS TOTAL

Multipathway Total (Soil and Groundwater)

Multipathway Total (Soil and Soil Gas)

Soil Exposure Pathways

Exposure Pathway

GROUNDWATER TOTAL

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

NONCANCER HAZARD

Future Commercial/
Industrial Worker

Future 
Resident b
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TABLE I2-10:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene Benzo(a)pyrene

Direct Contact a -- Manganese Benzo(a)pyrene
Titanium

Soil Vapor c Indoor Air -- Tetrachloroethene

Groundwater c Groundwater -- Tetrachloroethene
Trichloroethene
Vinyl chloride

Direct Contact b --

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals released from groundwater in a construction trench.

c Risk drivers presented for vapor intrusion to indoor air based on soil vapor and groundwater are presented as parallel evaluations for comparison purposes.  Risk drivers for exposure to 

indoor air based on one medium (such as soil gas) are not to be used in addition to risk drivers identified for exposure to indoor air based on the other medium (such as groundwater).

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for total risk.

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to 
Indoor Air

Vapor Intrusion to 
Indoor Air



Page 1 of 1

TABLE I2-11:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

CANCER RISK NONCANCER HAZARD
Future 

Recreational User a
Future 

Recreational User b

(0 to 2 feet bgs) (0 to 2 feet bgs)

1.8E-06 0.59

1.7E-05 0.084

5.5E-09 0.00025

1.8E-05 0.67 (<1)

2E-05 0.7 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure
bgs Below ground surface

Multipathway Total

SOIL TOTAL

Soil Ingestion

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates and Volatiles Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I2-12:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future Recreational User
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenz(a,h)anthracene

Direct Contact a

Groundwater Groundwater

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-
specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for total risk.
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TABLE I2-13:  TOTAL RISK SUMMARY, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

1.3E-06 1.3E-06 1.7E-07 5.7E-06 5.7E-06

1.9E-06 1.9E-06 3.0E-07 2.4E-06 2.4E-06

1.6E-08 1.4E-08 7.7E-07 8.0E-08 7.1E-08

3.2E-06 3.2E-06 4.7E-07 8.2E-06 8.2E-06

0.0E+00 c 0.0E+00 c -- 0.0E+00 c 0.0E+00 c

-- -- 0.0E+00 c -- --

0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

3E-06 3E-06 5E-07 8E-06 8E-06

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.10 0.09 0.29 1.3 1.1

0.001 0.001 0.00 0.00 0.00

0.0009 0.00080 1.1 0.0038 0.0034

0.099 (<1) 0.088 (<1) 1.4 (<1) 1.3 (1.3) 1.1 (1.1)

0 c 0 c -- 0 c 0 c

-- -- 0 c -- --

0 0 0 0 0

0.1 (<1) 0.09 (<1) 1 (<1) 1 (1) 1 (1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

c No risk is calculated because all COPCs in groundwater were not considered volatile.
-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Future 
Resident b

Soil Exposure Pathways

Groundwater Exposure Pathways

SOIL TOTAL

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Soil Ingestion

Soil Exposure Pathways

SOIL TOTAL

GROUNDWATER TOTAL

Exposure Pathway

Future
Industrial Worker

Exposure Pathway

Future
Industrial Worker

CANCER RISK
Future 

Resident a

Inhalation of Volatiles Released from Groundwater to Trench Air

NONCANCER HAZARD

GROUNDWATER TOTAL

Multipathway Total

Multipathway Total

Groundwater Exposure Pathways

Inhalation of Volatiles Released from Groundwater to Indoor Air (Vapor Intrusion)

Inhalation of Volatiles Released from Groundwater to Trench Air

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air
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TABLE I2-14:  SUMMARY OF TOTAL RISK DRIVERS FOR SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Benzo(a)pyrene Benzo(a)pyrene
Cobalt

Direct Contact a Benzo(a)pyrene Cobalt Benzo(a)pyrene
Cobalt

Groundwater Groundwater -- --

Direct Contact b --

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

b Groundwater exposure pathway evaluated for direct contact is inhalation of volatile chemicals from vapor intrusion of groundwater into indoor air or released from groundwater in a 

construction trench.  However, no volatile chemicals were detected in groundwater at Subarea 7; thus the pathway is incomplete.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard 
index exceeds 1.  Risk drivers shown are based on results for total risk.

Risk drivers shown are based on HHRA results for State of California toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Vapor Intrusion to 

Indoor Air b
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TABLE I2-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.0E-03 mg/kg 3.5E-10 mg/kg-day -- -- -- 9.8E-10 mg/kg-day 9.0E-03 mg/kg-day 1.1E-07

2-Methylnaphthalene 2.2E-01 mg/kg 7.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 4.0E-03 mg/kg-day 5.4E-05

4,4'-DDT 5.0E-03 mg/kg 1.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.9E-10 4.9E-09 mg/kg-day 5.0E-04 mg/kg-day 9.8E-06

Acenaphthene 2.4E-02 mg/kg 8.4E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day 6.0E-02 mg/kg-day 3.9E-07

Anthracene 3.0E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 3.0E-01 mg/kg-day 9.8E-08

Barium 2.9E+02 mg/kg 1.0E-04 mg/kg-day -- -- -- 2.8E-04 mg/kg-day 2.0E-01 mg/kg-day 1.4E-03

Benzene 2.0E-03 mg/kg 7.0E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 7.0E-11 2.0E-09 mg/kg-day 4.0E-03 mg/kg-day 4.9E-07

Benzo(a)anthracene 1.2E-01 mg/kg 4.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.0E-08 1.2E-07 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.8E-07 8.8E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 8.7E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 7.5E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06

Benzo(k)fluoranthene 5.4E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.3E-08 5.3E-08 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 5.9E-09 mg/kg-day 1.0E-01 mg/kg-day 5.9E-08

Chromium 1.1E+02 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.0E-04 mg/kg-day 1.5E+00 mg/kg-day 6.9E-05

Chrysene 2.7E-01 mg/kg 9.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-08 2.6E-07 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg 6.4E-06 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.0E-02

Ethylbenzene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.4E-10 1.4E-07 mg/kg-day 1.0E-01 mg/kg-day 1.4E-06

Fluoranthene 8.1E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 4.0E-02 mg/kg-day 2.0E-06

Fluorene 6.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 4.0E-02 mg/kg-day 1.6E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 1.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.1E-08 4.8E-08 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg 3.0E-05 mg/kg-day -- -- -- 8.4E-05 mg/kg-day -- -- --

Manganese 1.6E+03 mg/kg 5.6E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 1.4E-01 mg/kg-day 1.1E-02

Molybdenum 3.4E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 5.0E-03 mg/kg-day 6.7E-05

Naphthalene 9.7E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.5E-08 mg/kg-day 2.0E-02 mg/kg-day 4.7E-06

n-Nitrosodiphenylamine 4.7E-02 mg/kg 1.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.5E-10 4.6E-08 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 6.3E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Pyrene 2.4E-01 mg/kg 8.4E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.8E-06

Selenium 2.0E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 5.0E-03 mg/kg-day 3.9E-05

Tin 1.4E+01 mg/kg 4.7E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.2E-05

Titanium 4.0E+03 mg/kg 1.4E-03 mg/kg-day -- -- -- 3.9E-03 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 3.9E-08 mg/kg-day 8.0E-02 mg/kg-day 4.9E-07

Trichloroethene 2.0E-03 mg/kg 7.0E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 4.1E-12 2.0E-09 mg/kg-day -- -- --

Xylene (total) 3.0E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 2.0E-01 mg/kg-day 1.5E-06

Exp. Route Total 5.2E-07 7.3E-02

Dermal 1,2-Dichloroethene (total) 1.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDT 5.0E-03 mg/kg 6.0E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-10 1.7E-09 mg/kg-day 5.0E-04 mg/kg-day 3.3E-06

Acenaphthene 2.4E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 6.0E-02 mg/kg-day 5.8E-07

Anthracene 3.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.4E-08 mg/kg-day 3.0E-01 mg/kg-day 1.5E-07

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 6.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.5E-08 1.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 4.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.6E-07 1.3E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 4.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-08 1.3E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 4.0E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.7E-06

Benzo(k)fluoranthene 5.4E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 7.8E-08 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.7E-01 mg/kg 1.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-08 3.9E-07 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Ethylbenzene 1.4E-01 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 8.1E-02 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 4.0E-02 mg/kg-day 2.9E-06

Fluorene 6.5E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 4.0E-02 mg/kg-day 2.4E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 7.1E-08 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Molybdenum 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 2.0E-02 mg/kg-day 7.0E-06

n-Nitrosodiphenylamine 4.7E-02 mg/kg 1.9E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.7E-10 5.2E-08 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 9.3E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-01 mg/kg-day 8.7E-07

Pyrene 2.4E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05

Selenium 2.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.0E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 2.0E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 7.7E-07 3.3E-05

Exposure Point Total 1.3E-06 7.3E-02

Outdoor Air Inhalation 4,4'-DDT 5.0E-03 mg/kg 3.0E-10 ug/m3 9.7E-05 (μg/m3)-1 2.9E-14 8.4E-13 mg/m3 -- -- --

(Particulates) Barium 2.9E+02 mg/kg 1.7E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 5.0E-04 mg/m3 9.7E-05

Benzo(a)anthracene 1.2E-01 mg/kg 7.2E-09 ug/m3 1.1E-04 (μg/m3)-1 7.9E-13 2.0E-11 mg/m3 -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 5.9E-12 1.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 5.3E-09 ug/m3 1.1E-04 (μg/m3)-1 5.9E-13 1.5E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 4.6E-09 ug/m3 -- -- -- 1.3E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 5.4E-02 mg/kg 3.2E-09 ug/m3 1.1E-04 (μg/m3)-1 3.6E-13 9.1E-12 mg/m3 -- -- --

Chromium 1.1E+02 mg/kg 6.3E-06 ug/m3 -- -- -- 1.8E-08 mg/m3 -- -- --

Chrysene 2.7E-01 mg/kg 1.6E-08 ug/m3 1.1E-05 (μg/m3)-1 1.8E-13 4.5E-11 mg/m3 -- -- --



3 of 4

TABLE I2-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Cobalt 1.8E+01 mg/kg 1.1E-06 ug/m3 9.0E-03 (μg/m3)-1 9.9E-09 3.1E-09 mg/m3 6.0E-06 mg/m3 5.1E-04

Fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 1.4E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 2.9E-09 ug/m3 1.1E-04 (μg/m3)-1 3.2E-13 8.2E-12 mg/m3 -- -- --

Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.6E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 5.0E-05 mg/m3 5.4E-03

Molybdenum 3.4E-01 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

n-Nitrosodiphenylamine 4.7E-02 mg/kg 2.8E-09 ug/m3 2.6E-06 (μg/m3)-1 7.3E-15 7.9E-12 mg/m3 -- -- --

Selenium 2.0E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 3.4E-11 mg/m3 2.0E-02 mg/m3 1.7E-09

Tin 1.4E+01 mg/kg 8.1E-07 ug/m3 -- -- -- 2.3E-09 mg/m3 -- -- --

Titanium 4.0E+03 mg/kg 2.4E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-04 mg/m3 6.7E-03

Exp. Route Total 9.9E-09 1.3E-02

Inhalation 1,2-Dichloroethene (total) 1.0E-03 mg/kg 3.1E-05 ug/m3 -- -- -- 8.6E-08 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 2.9E-04 ug/m3 -- -- -- 8.0E-07 mg/m3 -- -- --

Acenaphthene 2.4E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 -- -- --

Anthracene 3.0E-02 mg/kg 4.3E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Benzene 2.0E-03 mg/kg 4.3E-05 ug/m3 2.9E-05 (μg/m3)-1 1.2E-09 1.2E-07 mg/m3 3.0E-02 mg/m3 4.0E-06

Carbon disulfide 6.0E-03 mg/kg 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 7.0E-01 mg/m3 1.6E-06

Ethylbenzene 1.4E-01 mg/kg 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.7E-09 5.2E-06 mg/m3 1.0E+00 mg/m3 5.2E-06

Fluorene 6.5E-02 mg/kg 1.7E-05 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 1.6E-04 ug/m3 3.4E-05 (μg/m3)-1 5.4E-09 4.4E-07 mg/m3 3.0E-03 mg/m3 1.5E-04

Phenanthrene 1.8E-01 mg/kg 2.6E-05 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Pyrene 2.4E-01 mg/kg 7.6E-06 ug/m3 -- -- -- 2.1E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 7.1E-04 ug/m3 -- -- -- 2.0E-06 mg/m3 5.0E+00 mg/m3 4.0E-07

Trichloroethene 2.0E-03 mg/kg 6.9E-05 ug/m3 2.0E-06 (μg/m3)-1 1.4E-10 1.9E-07 mg/m3 6.0E-01 mg/m3 3.2E-07

Xylene (total) 3.0E-01 mg/kg 3.9E-03 ug/m3 -- -- -- 1.1E-05 mg/m3 1.0E-01 mg/m3 1.1E-04

Exp. Route Total 1.1E-08 2.7E-04

Exposure Point Total 2.1E-08 1.3E-02

Exposure Medium Total 1.3E-06 8.6E-02

Medium Total 1.3E-06 8.6E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07

Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06

cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --

Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07

trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05

Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05

Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Radhika
Line
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TABLE I2-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 2.1E-07 1.3E-04

Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total of Receptor Risks Across All Media 1.5E-06 Total of Receptor Hazards Across All Media 8.6E-02

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RfD Reference dose

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter



1 of 3

TABLE I2-8.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.1E-07 -- -- 1.1E-07

2-Methylnaphthalene -- -- -- -- Respiratory 5.4E-05 -- -- 5.4E-05

4,4'-DDT 5.9E-10 -- 2.0E-10 8.0E-10 Liver 9.8E-06 -- 3.3E-06 1.3E-05

Acenaphthene -- -- -- -- Liver 3.9E-07 -- 5.8E-07 9.7E-07

Anthracene -- -- -- -- No Observed Effects 9.8E-08 -- 1.5E-07 2.4E-07

Barium -- -- -- -- Kidney 1.4E-03 -- -- 1.4E-03

Benzene 7.0E-11 -- -- 7.0E-11 Blood 4.9E-07 -- -- 4.9E-07

Benzo(a)anthracene 5.0E-08 -- 7.5E-08 1.2E-07 -- -- -- -- --

Benzo(a)pyrene 3.8E-07 -- 5.6E-07 9.4E-07 -- -- -- -- --

Benzo(b)fluoranthene 3.7E-08 -- 5.5E-08 9.3E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.5E-06 -- 3.7E-06 6.2E-06

Benzo(k)fluoranthene 2.3E-08 -- 3.4E-08 5.6E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 5.9E-08 -- -- 5.9E-08

Chromium -- -- -- -- No Observed Effects 6.9E-05 -- -- 6.9E-05

Chrysene 1.1E-08 -- 1.7E-08 2.8E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 6.0E-02 -- -- 6.0E-02

Ethylbenzene 5.4E-10 -- -- 5.4E-10 Liver, Kidney 1.4E-06 -- -- 1.4E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.0E-06 -- 2.9E-06 4.9E-06

Fluorene -- -- -- -- Blood 1.6E-06 -- 2.4E-06 3.9E-06

Indeno(1,2,3-cd)pyrene 2.1E-08 -- 3.0E-08 5.1E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.1E-02 -- -- 1.1E-02

Molybdenum -- -- -- -- Blood 6.7E-05 -- -- 6.7E-05

Naphthalene -- -- -- -- Body Weight 4.7E-06 -- 7.0E-06 1.2E-05

n-Nitrosodiphenylamine 1.5E-10 -- 1.7E-10 3.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 5.9E-07 -- 8.7E-07 1.5E-06

Pyrene -- -- -- -- Kidney 7.8E-06 -- 1.2E-05 1.9E-05

Selenium -- -- -- -- Whole Body 3.9E-05 -- -- 3.9E-05

Tin -- -- -- -- Liver, Kidney 2.2E-05 -- -- 2.2E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 4.9E-07 -- -- 4.9E-07

Trichloroethene 4.1E-12 -- -- 4.1E-12 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.5E-06 -- -- 1.5E-06

Chemical Total 5.2E-07 -- 7.7E-07 1.3E-06 7.3E-02 -- 3.3E-05 7.3E-02

Exposure Point Total 1.3E-06 7.3E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDT -- 2.9E-14 -- 2.9E-14 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
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TABLE I2-8.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Acenaphthene -- -- -- -- -- -- -- -- --

Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 9.7E-05 -- 9.7E-05

Benzene -- 1.2E-09 -- 1.2E-09 Blood -- 4.0E-06 -- 4.0E-06

Benzo(a)anthracene -- 7.9E-13 -- 7.9E-13 -- -- -- -- --

Benzo(a)pyrene -- 5.9E-12 -- 5.9E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 5.9E-13 -- 5.9E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 3.6E-13 -- 3.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.6E-06 -- 1.6E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

Cobalt -- 9.9E-09 -- 9.9E-09 Respiratory -- 5.1E-04 -- 5.1E-04

Ethylbenzene -- 4.7E-09 -- 4.7E-09 Developmental -- 5.2E-06 -- 5.2E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.2E-13 -- 3.2E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 5.4E-03 -- 5.4E-03

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 5.4E-09 -- 5.4E-09 Respiratory -- 1.5E-04 -- 1.5E-04

n-Nitrosodiphenylamine -- 7.3E-15 -- 7.3E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.7E-09 -- 1.7E-09

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 6.7E-03 -- 6.7E-03

Toluene -- -- -- -- CNS -- 4.0E-07 -- 4.0E-07

Trichloroethene -- 1.4E-10 -- 1.4E-10 CNS -- 3.2E-07 -- 3.2E-07

Xylene (total) -- -- -- -- CNS -- 1.1E-04 -- 1.1E-04

Chemical Total -- 2.1E-08 -- 2.1E-08 -- 1.3E-02 -- 1.3E-02

Exposure Point Total 2.1E-08 1.3E-02

Exposure Medium Total 1.3E-06 8.6E-02

Medium Total 1.3E-06 8.6E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07

Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06

Radhika
Line
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TABLE I2-8.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05

Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05

Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 7.3E-05 -- 7.3E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 1.3E-04 -- 1.3E-04

Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total Risk Across All Media 1.5E-06 Total Hazard Across All Media 8.6E-02

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.0E-02 -- 6.0E-02

EPA U.S. Environmental Protection Agency Body Weight 1.3E-05 -- 1.3E-05

GI Gastrointestinal Cardiovascular 1.7E-09 -- 1.7E-09

NOAEL No observed adverse effects level CNS 1.7E-02 1.5E-05 1.7E-02

PNS Peripheral nervous system Death 1.5E-06 -- 1.5E-06

RAGS Risk Assessment Guidance for Superfund Developmental 5.3E-06 -- 5.3E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 9.7E-05 -- 9.7E-05

GI 1.7E-09 -- 1.7E-09

Hair -- -- --
Immunological -- -- --

Kidney 1.5E-03 -- 1.5E-03

Liver 4.3E-05 8.2E-05 1.2E-04

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 7.0E-05 -- 7.0E-05

Nose -- -- --
Organ weight 4.9E-07 3.0E-05 3.0E-05

PNS 1.6E-06 5.2E-07 2.1E-06

Reproductive -- -- --
Respiratory 7.4E-03 4.6E-07 7.4E-03

Skin -- -- --
Vascular -- -- --

Whole body 3.9E-05 -- 3.9E-05

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 8.4E-03 mg/kg 2.9E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 9.0E-03 mg/kg-day 9.1E-07

2-Methylnaphthalene 2.2E-01 mg/kg 7.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 4.0E-03 mg/kg-day 5.4E-05

4,4'-DDD 2.5E-02 mg/kg 8.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.1E-09 2.4E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 4.5E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.5E-08 1.3E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 1.5E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.1E-09 4.2E-08 mg/kg-day 5.0E-04 mg/kg-day 8.4E-05

Acenaphthene 4.1E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.0E-08 mg/kg-day 6.0E-02 mg/kg-day 6.7E-07

Acetone 1.0E+00 mg/kg 3.5E-07 mg/kg-day -- -- -- 9.8E-07 mg/kg-day 9.0E-01 mg/kg-day 1.1E-06

Anthracene 9.2E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.0E-08 mg/kg-day 3.0E-01 mg/kg-day 3.0E-07

Aroclor-1254 4.7E-02 mg/kg 1.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-08 4.6E-08 mg/kg-day 2.0E-05 mg/kg-day 2.3E-03

Aroclor-1260 1.5E-01 mg/kg 5.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.0E-07 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.3E-03

Barium 2.9E+02 mg/kg 1.0E-04 mg/kg-day -- -- -- 2.8E-04 mg/kg-day 2.0E-01 mg/kg-day 1.4E-03

Benzene 1.1E-03 mg/kg 3.9E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.9E-11 1.1E-09 mg/kg-day 4.0E-03 mg/kg-day 2.8E-07

Benzo(a)anthracene 2.4E-01 mg/kg 8.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.3E-07 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 2.4E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.4E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 3.0E-02 mg/kg-day 6.5E-06

Benzo(k)fluoranthene 6.1E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 6.0E-08 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 8.4E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.0E-09 2.3E-08 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg 2.4E-09 mg/kg-day -- -- -- 6.8E-09 mg/kg-day 1.0E-01 mg/kg-day 6.8E-08

Chromium 2.1E+02 mg/kg 7.2E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 1.5E+00 mg/kg-day 1.3E-04

Chrysene 2.0E-01 mg/kg 7.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.5E-09 2.0E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02

Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.7E-08 6.0E-08 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 6.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.1E-07 1.9E-08 mg/kg-day 5.0E-05 mg/kg-day 3.7E-04

Ethylbenzene 3.8E-02 mg/kg 1.3E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.5E-10 3.7E-08 mg/kg-day 1.0E-01 mg/kg-day 3.7E-07

Fluoranthene 2.3E-01 mg/kg 7.9E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 4.0E-02 mg/kg-day 5.5E-06

Fluorene 6.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 4.0E-02 mg/kg-day 1.6E-06

gamma-BHC (Lindane) 2.0E-03 mg/kg 7.0E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 7.7E-10 2.0E-09 mg/kg-day 3.0E-04 mg/kg-day 6.5E-06

gamma-Chlordane 6.0E-03 mg/kg 2.1E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.7E-09 5.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.2E-05

Heptachlor 6.0E-04 mg/kg 2.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.6E-10 5.9E-10 mg/kg-day 5.0E-04 mg/kg-day 1.2E-06

Heptachlor epoxide 4.0E-03 mg/kg 1.4E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 7.7E-09 3.9E-09 mg/kg-day 1.3E-05 mg/kg-day 3.0E-04

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 1.4E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day -- -- --

Molybdenum 5.2E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 5.1E-06 mg/kg-day 5.0E-03 mg/kg-day 1.0E-03

Naphthalene 9.7E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.5E-08 mg/kg-day 2.0E-02 mg/kg-day 4.7E-06

Nickel 8.1E+01 mg/kg 2.8E-05 mg/kg-day -- -- -- 7.9E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

n-Nitrosodiphenylamine 1.5E-01 mg/kg 5.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.7E-10 1.5E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 5.2E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.8E-07

Phenol 4.1E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 3.0E-01 mg/kg-day 1.3E-05

Picric Acid 3.0E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 2.0E-03 mg/kg-day 1.5E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I2-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Pyrene 1.2E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-02 mg/kg-day 3.9E-06

Selenium 8.1E-01 mg/kg 2.8E-07 mg/kg-day -- -- -- 7.9E-07 mg/kg-day 5.0E-03 mg/kg-day 1.6E-04

Silver 3.0E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.0E-06 mg/kg-day 5.0E-03 mg/kg-day 6.0E-04

Tin 1.3E+01 mg/kg 4.5E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.1E-05

Titanium 4.3E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 3.9E-08 mg/kg-day 8.0E-02 mg/kg-day 4.9E-07

Trichloroethene 5.3E-03 mg/kg 1.8E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.1E-11 5.2E-09 mg/kg-day -- -- --

Vanadium 1.4E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.8E-02

Vinyl chloride 2.0E-03 mg/kg 7.0E-10 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.9E-10 2.0E-09 mg/kg-day 3.0E-03 mg/kg-day 6.5E-07

Xylene (total) 1.9E-01 mg/kg 6.7E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-01 mg/kg-day 9.4E-07

Zinc 1.8E+02 mg/kg 6.2E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 3.0E-01 mg/kg-day 5.8E-04

Exp. Route Total 1.7E-06 9.7E-02

Dermal 1,2-Dichloroethene (total) 8.4E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 2.5E-02 mg/kg 1.0E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.4E-09 2.8E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 5.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.8E-08 1.5E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 5.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-09 1.4E-08 mg/kg-day 5.0E-04 mg/kg-day 2.9E-05

Acenaphthene 4.1E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.9E-08 mg/kg-day 6.0E-02 mg/kg-day 9.9E-07

Acetone 1.0E+00 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 9.2E-02 mg/kg 4.8E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.4E-07

Aroclor-1254 4.7E-02 mg/kg 2.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.2E-08 7.3E-08 mg/kg-day 2.0E-05 mg/kg-day 3.7E-03

Aroclor-1260 1.5E-01 mg/kg 8.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.7E-07 2.3E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 1.1E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 2.4E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 3.5E-07 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 3.6E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 3.6E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 3.0E-02 mg/kg-day 9.7E-06

Benzo(k)fluoranthene 6.1E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.8E-08 8.8E-08 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 1.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.5E-09 3.5E-08 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 2.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-01 mg/kg 1.0E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.3E-08 2.9E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-07 8.8E-08 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 7.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.2E-07 2.1E-08 mg/kg-day 5.0E-05 mg/kg-day 4.2E-04

Ethylbenzene 3.8E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.3E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 4.0E-02 mg/kg-day 8.2E-06

Fluorene 6.5E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 4.0E-02 mg/kg-day 2.4E-06

Radhika
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TABLE I2-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

gamma-BHC (Lindane) 2.0E-03 mg/kg 3.2E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 3.5E-10 8.9E-10 mg/kg-day 3.0E-04 mg/kg-day 3.0E-06

gamma-Chlordane 6.0E-03 mg/kg 9.6E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.2E-09 2.7E-09 mg/kg-day 5.0E-04 mg/kg-day 5.4E-06

Heptachlor 6.0E-04 mg/kg 2.4E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 9.8E-10 6.7E-10 mg/kg-day 5.0E-04 mg/kg-day 1.3E-06

Heptachlor epoxide 4.0E-03 mg/kg 1.6E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 8.8E-09 4.5E-09 mg/kg-day 1.3E-05 mg/kg-day 3.4E-04

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 7.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 2.0E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 2.0E-02 mg/kg-day 7.0E-06

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

n-Nitrosodiphenylamine 1.5E-01 mg/kg 6.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 5.4E-10 1.7E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 7.6E-08 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-01 mg/kg-day 7.1E-07

Phenol 4.1E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 4.6E-06 mg/kg-day 3.0E-01 mg/kg-day 1.5E-05

Picric Acid 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Pyrene 1.2E-01 mg/kg 6.2E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.8E-06

Selenium 8.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 3.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.3E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 5.3E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Vinyl chloride 2.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 1.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.5E-06 1.6E-02

Exposure Point Total 4.2E-06 1.1E-01

Outdoor Air Inhalation 4,4'-DDD 2.5E-02 mg/kg 1.5E-09 ug/m3 6.9E-05 (μg/m3)-1 1.0E-13 4.2E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.3E-01 mg/kg 7.8E-09 ug/m3 9.7E-05 (μg/m3)-1 7.6E-13 2.2E-11 mg/m3 -- -- --

4,4'-DDT 4.3E-02 mg/kg 2.6E-09 ug/m3 9.7E-05 (μg/m3)-1 2.5E-13 7.2E-12 mg/m3 -- -- --

Aroclor-1254 4.7E-02 mg/kg 2.8E-09 ug/m3 5.7E-04 (μg/m3)-1 1.6E-12 7.9E-12 mg/m3 -- -- --

Aroclor-1260 1.5E-01 mg/kg 9.0E-09 ug/m3 5.7E-04 (μg/m3)-1 5.1E-12 2.5E-11 mg/m3 -- -- --

Barium 2.9E+02 mg/kg 1.7E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 5.0E-04 mg/m3 9.7E-05

Benzo(a)anthracene 2.4E-01 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.0E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 3.4E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 1.0E-11 mg/m3 -- -- --

Carbazole 2.4E-02 mg/kg 1.4E-09 ug/m3 1.1E-05 (μg/m3)-1 1.6E-14 4.0E-12 mg/m3 -- -- --

Chromium 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Radhika
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TABLE I2-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Chrysene 2.0E-01 mg/kg 1.2E-08 ug/m3 1.1E-05 (μg/m3)-1 1.3E-13 3.4E-11 mg/m3 -- -- --

Cobalt 1.6E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.4E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.4E-04

Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 1.0E-11 mg/m3 -- -- --

Dieldrin 1.9E-02 mg/kg 1.1E-09 ug/m3 4.6E-03 (μg/m3)-1 5.2E-12 3.2E-12 mg/m3 -- -- --

Fluoranthene 2.3E-01 mg/kg 1.4E-08 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --

gamma-BHC (Lindane) 2.0E-03 mg/kg 1.2E-10 ug/m3 3.1E-04 (μg/m3)-1 3.7E-14 3.4E-13 mg/m3 -- -- --

gamma-Chlordane 6.0E-03 mg/kg 3.6E-10 ug/m3 3.4E-04 (μg/m3)-1 1.2E-13 1.0E-12 mg/m3 7.0E-04 mg/m3 1.4E-09

Heptachlor 6.0E-04 mg/kg 3.6E-11 ug/m3 1.3E-03 (μg/m3)-1 4.7E-14 1.0E-13 mg/m3 -- -- --

Heptachlor epoxide 4.0E-03 mg/kg 2.4E-10 ug/m3 2.6E-03 (μg/m3)-1 6.2E-13 6.7E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.4E-09 ug/m3 1.1E-04 (μg/m3)-1 9.2E-13 2.4E-11 mg/m3 -- -- --

Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Molybdenum 5.2E+00 mg/kg 3.1E-07 ug/m3 -- -- -- 8.8E-10 mg/m3 -- -- --

Nickel 8.1E+01 mg/kg 4.8E-06 ug/m3 2.6E-04 (μg/m3)-1 1.3E-09 1.4E-08 mg/m3 5.0E-05 mg/m3 2.7E-04

n-Nitrosodiphenylamine 1.5E-01 mg/kg 9.0E-09 ug/m3 2.6E-06 (μg/m3)-1 2.3E-14 2.5E-11 mg/m3 -- -- --

Phenol 4.1E+00 mg/kg 2.5E-07 ug/m3 -- -- -- 6.9E-10 mg/m3 2.0E-01 mg/m3 3.4E-09

Picric Acid 3.0E-01 mg/kg 1.8E-08 ug/m3 -- -- -- 5.0E-11 mg/m3 -- -- --

Selenium 8.1E-01 mg/kg 4.9E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 2.0E-02 mg/m3 6.8E-09

Silver 3.0E+00 mg/kg 1.8E-07 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --

Tin 1.3E+01 mg/kg 7.7E-07 ug/m3 -- -- -- 2.2E-09 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 2.6E-04 ug/m3 -- -- -- 7.2E-07 mg/m3 1.0E-04 mg/m3 7.2E-03

Vanadium 1.4E+02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.4E-08 mg/m3 -- -- --

Zinc 1.8E+02 mg/kg 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 -- -- --

Exp. Route Total 9.7E-09 8.0E-03

Inhalation 1,2-Dichloroethene (total) 8.4E-03 mg/kg 2.6E-04 ug/m3 -- -- -- 7.2E-07 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 2.9E-04 ug/m3 -- -- -- 8.0E-07 mg/m3 -- -- --

Acenaphthene 4.1E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 6.2E-08 mg/m3 -- -- --

Acetone 1.0E+00 mg/kg 5.5E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 3.1E+01 mg/m3 5.0E-07

Anthracene 9.2E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Benzene 1.1E-03 mg/kg 2.4E-05 ug/m3 2.9E-05 (μg/m3)-1 7.0E-10 6.7E-08 mg/m3 3.0E-02 mg/m3 2.2E-06

Carbon disulfide 6.9E-03 mg/kg 4.5E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 7.0E-01 mg/m3 1.8E-06

Ethylbenzene 3.8E-02 mg/kg 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06

Fluorene 6.5E-02 mg/kg 1.7E-05 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 1.6E-04 ug/m3 3.4E-05 (μg/m3)-1 5.4E-09 4.4E-07 mg/m3 3.0E-03 mg/m3 1.5E-04

Phenanthrene 1.5E-01 mg/kg 2.1E-05 ug/m3 -- -- -- 6.0E-08 mg/m3 -- -- --

Pyrene 1.2E-01 mg/kg 3.8E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 7.1E-04 ug/m3 -- -- -- 2.0E-06 mg/m3 5.0E+00 mg/m3 4.0E-07

Trichloroethene 5.3E-03 mg/kg 1.8E-04 ug/m3 2.0E-06 (μg/m3)-1 3.6E-10 5.1E-07 mg/m3 6.0E-01 mg/m3 8.5E-07

Vinyl chloride 2.0E-03 mg/kg 1.6E-04 ug/m3 7.8E-05 (μg/m3)-1 1.2E-08 4.4E-07 mg/m3 1.0E-01 mg/m3 4.4E-06

Xylene (total) 1.9E-01 mg/kg 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 1.0E-01 mg/m3 7.0E-05
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TABLE I2-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 2.0E-08 2.3E-04

Exposure Point Total 3.0E-08 8.2E-03

Exposure Medium Total 4.2E-06 1.2E-01

Medium Total 4.2E-06 1.2E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 8.2E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 2.0E-01 mg/m3 9.3E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.0E-01 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.3E-05 mg/m3 -- -- --

Carbon disulfide 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 7.0E-01 mg/m3 5.2E-07

Chloromethane 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.7E-08 mg/m3 9.0E-02 mg/m3 1.1E-06

cis-1,2-Dichloroethene 2.8E-01 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.4E-05 mg/m3 -- -- --

Nitrobenzene 1.8E-05 (a) ug/m3 1.5E-06 ug/m3 4.0E-05 (μg/m3)-1 5.9E-11 4.2E-09 mg/m3 9.0E-03 mg/m3 4.6E-07

trans-1,2-Dichloroethene 7.9E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 6.0E-02 mg/m3 3.0E-05

Trichloroethene 3.8E-02 (a) ug/m3 3.1E-03 ug/m3 2.0E-06 (μg/m3)-1 6.1E-09 8.6E-06 mg/m3 6.0E-01 mg/m3 1.4E-05

Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 7.3E-06 mg/m3 1.0E-01 mg/m3 7.3E-05

Exp. Route Total 2.1E-07 1.3E-04

Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total of Receptor Risks Across All Media 4.5E-06 Total of Receptor Hazards Across All Media 1.2E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 9.1E-07 -- -- 9.1E-07

2-Methylnaphthalene -- -- -- -- Respiratory 5.4E-05 -- -- 5.4E-05

4,4'-DDD 2.1E-09 -- 2.4E-09 4.5E-09 -- -- -- -- --

4,4'-DDE 1.5E-08 -- 1.8E-08 3.3E-08 -- -- -- -- --

4,4'-DDT 5.1E-09 -- 1.7E-09 6.8E-09 Liver 8.4E-05 -- 2.9E-05 1.1E-04

Acenaphthene -- -- -- -- Liver 6.7E-07 -- 9.9E-07 1.7E-06

Acetone -- -- -- -- Kidney 1.1E-06 -- -- 1.1E-06

Anthracene -- -- -- -- No Observed Effects 3.0E-07 -- 4.4E-07 7.4E-07

Aroclor-1254 3.3E-08 -- 5.2E-08 8.5E-08 Eyes, Nails, Immunological 2.3E-03 -- 3.7E-03 6.0E-03

Aroclor-1260 1.0E-07 -- 1.7E-07 2.7E-07 Eyes, Nails, Immunological 7.3E-03 -- 1.2E-02 1.9E-02

Barium -- -- -- -- Kidney 1.4E-03 -- -- 1.4E-03

Benzene 3.9E-11 -- -- 3.9E-11 Blood 2.8E-07 -- -- 2.8E-07

Benzo(a)anthracene 1.0E-07 -- 1.5E-07 2.5E-07 -- -- -- -- --

Benzo(a)pyrene 1.0E-06 -- 1.6E-06 2.6E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.0E-07 -- 1.5E-07 2.6E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 6.5E-06 -- 9.7E-06 1.6E-05

Benzo(k)fluoranthene 2.6E-08 -- 3.8E-08 6.3E-08 -- -- -- -- --

Carbazole 1.0E-09 -- 1.5E-09 2.5E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.8E-08 -- -- 6.8E-08

Chromium -- -- -- -- No Observed Effects 1.3E-04 -- -- 1.3E-04

Chrysene 8.5E-09 -- 1.3E-08 2.1E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02

Dibenz(a,h)anthracene 8.7E-08 -- 1.3E-07 2.2E-07 -- -- -- -- --

Dieldrin 1.1E-07 -- 1.2E-07 2.3E-07 Liver 3.7E-04 -- 4.2E-04 8.0E-04

Ethylbenzene 1.5E-10 -- -- 1.5E-10 Liver, Kidney 3.7E-07 -- -- 3.7E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 5.5E-06 -- 8.2E-06 1.4E-05

Fluorene -- -- -- -- Blood 1.6E-06 -- 2.4E-06 3.9E-06

gamma-BHC (Lindane) 7.7E-10 -- 3.5E-10 1.1E-09 Liver, Kidney 6.5E-06 -- 3.0E-06 9.5E-06

gamma-Chlordane 2.7E-09 -- 1.2E-09 4.0E-09 Liver 1.2E-05 -- 5.4E-06 1.7E-05

Heptachlor 8.6E-10 -- 9.8E-10 1.8E-09 Liver 1.2E-06 -- 1.3E-06 2.5E-06

Heptachlor epoxide 7.7E-09 -- 8.8E-09 1.6E-08 Organ Weight 3.0E-04 -- 3.4E-04 6.4E-04

Indeno(1,2,3-cd)pyrene 5.9E-08 -- 8.7E-08 1.5E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.0E-03 -- -- 1.0E-03

Naphthalene -- -- -- -- Body Weight 4.7E-06 -- 7.0E-06 1.2E-05

Nickel -- -- -- -- Body Weight, Organ Weight 4.0E-03 -- -- 4.0E-03

n-Nitrosodiphenylamine 4.7E-10 -- 5.4E-10 1.0E-09 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 4.8E-07 -- 7.1E-07 1.2E-06

Phenol -- -- -- -- Body Weight 1.3E-05 -- 1.5E-05 2.9E-05

Picric Acid -- -- -- -- -- 1.5E-04 -- -- 1.5E-04

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Line
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TABLE I2-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Pyrene -- -- -- -- Kidney 3.9E-06 -- 5.8E-06 9.7E-06

Selenium -- -- -- -- Whole Body 1.6E-04 -- -- 1.6E-04

Silver -- -- -- -- Skin 6.0E-04 -- -- 6.0E-04

Tin -- -- -- -- Liver, Kidney 2.1E-05 -- -- 2.1E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 4.9E-07 -- -- 4.9E-07

Trichloroethene 1.1E-11 -- -- 1.1E-11 -- -- -- -- --

Vanadium -- -- -- -- Hair 2.8E-02 -- -- 2.8E-02

Vinyl chloride 1.9E-10 -- -- 1.9E-10 Liver 6.5E-07 -- -- 6.5E-07

Xylene (total) -- -- -- -- Body Weight, Death 9.4E-07 -- -- 9.4E-07

Zinc -- -- -- -- Blood 5.8E-04 -- -- 5.8E-04

Chemical Total 1.7E-06 -- 2.5E-06 4.2E-06 9.7E-02 -- 1.6E-02 1.1E-01

Exposure Point Total 4.2E-06 1.1E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.0E-13 -- 1.0E-13 -- -- -- -- --

4,4'-DDE -- 7.6E-13 -- 7.6E-13 -- -- -- -- --

4,4'-DDT -- 2.5E-13 -- 2.5E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Aroclor-1260 -- 5.1E-12 -- 5.1E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 9.7E-05 -- 9.7E-05

Benzene -- 7.0E-10 -- 7.0E-10 Blood -- 2.2E-06 -- 2.2E-06

Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --

Carbazole -- 1.6E-14 -- 1.6E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.8E-06 -- 1.8E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

Cobalt -- 8.4E-09 -- 8.4E-09 Respiratory -- 4.4E-04 -- 4.4E-04

Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --

Dieldrin -- 5.2E-12 -- 5.2E-12 -- -- -- -- --

Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluorene -- -- -- -- -- -- -- -- --

gamma-BHC (Lindane) -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

gamma-Chlordane -- 1.2E-13 -- 1.2E-13 Liver -- 1.4E-09 -- 1.4E-09

Heptachlor -- 4.7E-14 -- 4.7E-14 -- -- -- -- --

Heptachlor epoxide -- 6.2E-13 -- 6.2E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 9.2E-13 -- 9.2E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 5.4E-09 -- 5.4E-09 Respiratory -- 1.5E-04 -- 1.5E-04

Nickel -- 1.3E-09 -- 1.3E-09 Respiratory, Blood -- 2.7E-04 -- 2.7E-04

n-Nitrosodiphenylamine -- 2.3E-14 -- 2.3E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 3.4E-09 -- 3.4E-09

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 6.8E-09 -- 6.8E-09

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.2E-03 -- 7.2E-03

Toluene -- -- -- -- CNS -- 4.0E-07 -- 4.0E-07

Trichloroethene -- 3.6E-10 -- 3.6E-10 CNS -- 8.5E-07 -- 8.5E-07

Vanadium -- -- -- -- -- -- -- -- --

Vinyl chloride -- 1.2E-08 -- 1.2E-08 Liver -- 4.4E-06 -- 4.4E-06

Xylene (total) -- -- -- -- CNS -- 7.0E-05 -- 7.0E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-08 -- 3.0E-08 -- 8.2E-03 -- 8.2E-03

Exposure Point Total 3.0E-08 8.2E-03

Exposure Medium Total 4.2E-06 1.2E-01

Medium Total 4.2E-06 1.2E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.3E-06 -- 9.3E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.2E-07 -- 5.2E-07

Chloromethane -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 5.9E-11 -- 5.9E-11 Respiratory -- 4.6E-07 -- 4.6E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-05 -- 3.0E-05

Trichloroethene -- 6.1E-09 -- 6.1E-09 CNS -- 1.4E-05 -- 1.4E-05

Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 7.3E-05 -- 7.3E-05

Radhika
Line



4 of 4

TABLE I2-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 1.3E-04 -- 1.3E-04

Exposure Point Total 2.1E-07 1.3E-04

Exposure Medium Total 2.1E-07 1.3E-04

Medium Total 2.1E-07 1.3E-04

Receptor Total Total Risk Across All Media 4.5E-06 Total Hazard Across All Media 1.2E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.3E-02 -- 5.3E-02

EPA U.S. Environmental Protection Agency Body Weight 4.0E-03 -- 4.0E-03

GI Gastrointestinal Cardiovascular 6.8E-09 -- 6.8E-09

NOAEL No observed adverse effects level CNS 7.1E-05 7.3E-05 8.7E-05

PNS Peripheral nervous system Death 9.4E-07 -- 9.4E-07

RAGS Risk Assessment Guidance for Superfund Developmental 1.5E-06 -- 1.5E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes 2.5E-02 -- 2.5E-02

Fetus 9.7E-05 -- 9.7E-05

GI 6.8E-09 -- 6.8E-09

Hair 2.8E-02 -- 2.8E-02

Immunological 2.5E-02 -- 2.5E-02

Kidney 1.5E-03 -- 1.5E-03

Liver 9.8E-04 -- 1.1E-03

Nails 2.5E-02 -- 2.5E-02

No Observed Adverse Effects -- -- --
No Observed Effects 1.4E-04 -- 1.4E-04

Nose -- -- --
Organ weight 4.6E-03 1.4E-05 4.6E-03

PNS 1.8E-06 1.1E-06 2.3E-06

Reproductive -- -- --
Respiratory 8.1E-03 3.0E-05 8.1E-03

Skin 6.0E-04 -- 6.0E-04

Vascular -- -- --
Whole body 1.6E-04 -- 1.6E-04

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.0E-06 -- 1.6E-06 2.6E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 1.6E-06 2.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.6E-06 0.0E+00

Medium Total 2.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I2-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 8.4E-03 mg/kg 3.9E-10 mg/kg-day -- -- -- 2.7E-08 mg/kg-day 9.0E-03 mg/kg-day 3.0E-06

2-Methylnaphthalene 2.2E-01 mg/kg 1.0E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 4.0E-03 mg/kg-day 1.8E-04

4,4'-DDD 2.5E-02 mg/kg 1.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.8E-10 8.1E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 6.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-09 4.2E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 2.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.7E-10 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.8E-04

Acenaphthene 4.1E-02 mg/kg 1.9E-09 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 6.0E-02 mg/kg-day 2.2E-06

Acetone 1.0E+00 mg/kg 4.6E-08 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 9.0E-01 mg/kg-day 3.6E-06

Anthracene 9.2E-02 mg/kg 4.2E-09 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 3.0E-01 mg/kg-day 9.9E-07

Aroclor-1254 4.7E-02 mg/kg 2.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-09 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.6E-03

Aroclor-1260 1.5E-01 mg/kg 6.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-08 4.8E-07 mg/kg-day 2.0E-05 mg/kg-day 2.4E-02

Barium 2.9E+02 mg/kg 1.3E-05 mg/kg-day -- -- -- 9.3E-04 mg/kg-day 2.0E-01 mg/kg-day 4.6E-03

Benzene 1.1E-03 mg/kg 5.2E-11 mg/kg-day 1.0E-01 (mg/kg-day)-1 5.2E-12 3.6E-09 mg/kg-day 4.0E-03 mg/kg-day 9.1E-07

Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-08 7.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-07 8.1E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 8.0E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 9.2E-09 mg/kg-day -- -- -- 6.5E-07 mg/kg-day 3.0E-02 mg/kg-day 2.2E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 2.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-09 2.0E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 1.1E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.3E-10 7.7E-08 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg 3.2E-10 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 1.0E-01 mg/kg-day 2.2E-07

Chromium 2.1E+02 mg/kg 9.5E-06 mg/kg-day -- -- -- 6.7E-04 mg/kg-day 1.5E+00 mg/kg-day 4.4E-04

Chrysene 2.0E-01 mg/kg 9.3E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-09 6.5E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg 7.2E-07 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.7E-01

Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-08 2.0E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 8.8E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.4E-08 6.1E-08 mg/kg-day 5.0E-05 mg/kg-day 1.2E-03

Ethylbenzene 3.8E-02 mg/kg 1.8E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.9E-11 1.2E-07 mg/kg-day 1.0E-01 mg/kg-day 1.2E-06

Fluoranthene 2.3E-01 mg/kg 1.0E-08 mg/kg-day -- -- -- 7.3E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05

Fluorene 6.5E-02 mg/kg 3.0E-09 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 4.0E-02 mg/kg-day 5.2E-06

gamma-BHC (Lindane) 2.0E-03 mg/kg 9.2E-11 mg/kg-day 1.1E+00 (mg/kg-day)-1 1.0E-10 6.5E-09 mg/kg-day 3.0E-04 mg/kg-day 2.2E-05

gamma-Chlordane 6.0E-03 mg/kg 2.8E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.6E-10 1.9E-08 mg/kg-day 5.0E-04 mg/kg-day 3.9E-05

Heptachlor 6.0E-04 mg/kg 2.8E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-10 1.9E-09 mg/kg-day 5.0E-04 mg/kg-day 3.9E-06

Heptachlor epoxide 4.0E-03 mg/kg 1.8E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.0E-09 1.3E-08 mg/kg-day 1.3E-05 mg/kg-day 9.9E-04

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 6.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.7E-09 4.5E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --

Molybdenum 5.2E+00 mg/kg 2.4E-07 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 5.0E-03 mg/kg-day 3.4E-03

Naphthalene 9.7E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 2.0E-02 mg/kg-day 1.6E-05

Nickel 8.1E+01 mg/kg 3.7E-06 mg/kg-day -- -- -- 2.6E-04 mg/kg-day 2.0E-02 mg/kg-day 1.3E-02

n-Nitrosodiphenylamine 1.5E-01 mg/kg 6.9E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.2E-11 4.8E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 6.8E-09 mg/kg-day -- -- -- 4.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.6E-06

Phenol 4.1E+00 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-01 mg/kg-day 4.4E-05

Picric Acid 3.0E-01 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.7E-07 mg/kg-day 2.0E-03 mg/kg-day 4.8E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Pyrene 1.2E-01 mg/kg 5.5E-09 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 3.0E-02 mg/kg-day 1.3E-05

Selenium 8.1E-01 mg/kg 3.7E-08 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 5.0E-03 mg/kg-day 5.2E-04

Silver 3.0E+00 mg/kg 1.4E-07 mg/kg-day -- -- -- 9.8E-06 mg/kg-day 5.0E-03 mg/kg-day 2.0E-03

Tin 1.3E+01 mg/kg 5.9E-07 mg/kg-day -- -- -- 4.2E-05 mg/kg-day 6.0E-01 mg/kg-day 6.9E-05

Titanium 4.3E+03 mg/kg 2.0E-04 mg/kg-day -- -- -- 1.4E-02 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 1.8E-09 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 8.0E-02 mg/kg-day 1.6E-06

Trichloroethene 5.3E-03 mg/kg 2.4E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.4E-12 1.7E-08 mg/kg-day -- -- --

Vanadium 1.4E+02 mg/kg 6.6E-06 mg/kg-day -- -- -- 4.6E-04 mg/kg-day 5.0E-03 mg/kg-day 9.2E-02

Vinyl chloride 2.0E-03 mg/kg 9.2E-11 mg/kg-day 2.7E-01 (mg/kg-day)-1 2.5E-11 6.5E-09 mg/kg-day 3.0E-03 mg/kg-day 2.2E-06

Xylene (total) 1.9E-01 mg/kg 8.8E-09 mg/kg-day -- -- -- 6.2E-07 mg/kg-day 2.0E-01 mg/kg-day 3.1E-06

Zinc 1.8E+02 mg/kg 8.2E-06 mg/kg-day -- -- -- 5.7E-04 mg/kg-day 3.0E-01 mg/kg-day 1.9E-03

Exp. Route Total 2.3E-07 3.2E-01

Dermal 1,2-Dichloroethene (total) 8.4E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 2.5E-02 mg/kg 1.6E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.8E-10 1.1E-07 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 8.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.8E-09 5.8E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 8.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.8E-10 5.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.1E-04

Acenaphthene 4.1E-02 mg/kg 3.4E-09 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 6.0E-02 mg/kg-day 4.0E-06

Acetone 1.0E+00 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 9.2E-02 mg/kg 7.6E-09 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 3.0E-01 mg/kg-day 1.8E-06

Aroclor-1254 4.7E-02 mg/kg 4.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.4E-09 2.9E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02

Aroclor-1260 1.5E-01 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 9.4E-07 mg/kg-day 2.0E-05 mg/kg-day 4.7E-02

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 1.1E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 2.4E-01 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-08 1.4E-06 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 1.5E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 1.4E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 1.7E-08 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-02 mg/kg-day 3.9E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 5.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.1E-09 3.5E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 2.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-10 1.4E-07 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 2.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-01 mg/kg 1.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.0E-09 1.2E-06 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 6.1E-02 mg/kg 5.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-08 3.5E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 1.2E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.9E-08 8.5E-08 mg/kg-day 5.0E-05 mg/kg-day 1.7E-03

Ethylbenzene 3.8E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.3E-01 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.3E-05

Fluorene 6.5E-02 mg/kg 5.4E-09 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 4.0E-02 mg/kg-day 9.4E-06

Radhika
Line
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TABLE I2-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

gamma-BHC (Lindane) 2.0E-03 mg/kg 5.1E-11 mg/kg-day 1.1E+00 (mg/kg-day)-1 5.6E-11 3.6E-09 mg/kg-day 3.0E-04 mg/kg-day 1.2E-05

gamma-Chlordane 6.0E-03 mg/kg 1.5E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.0E-10 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.1E-05

Heptachlor 6.0E-04 mg/kg 3.8E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-10 2.7E-09 mg/kg-day 5.0E-04 mg/kg-day 5.4E-06

Heptachlor epoxide 4.0E-03 mg/kg 2.5E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.4E-09 1.8E-08 mg/kg-day 1.3E-05 mg/kg-day 1.4E-03

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 1.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 8.1E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 8.0E-09 mg/kg-day -- -- -- 5.6E-07 mg/kg-day 2.0E-02 mg/kg-day 2.8E-05

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

n-Nitrosodiphenylamine 1.5E-01 mg/kg 9.6E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 8.6E-11 6.7E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.6E-07 mg/kg-day 3.0E-01 mg/kg-day 2.9E-06

Phenol 4.1E+00 mg/kg 2.6E-07 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 3.0E-01 mg/kg-day 6.1E-05

Picric Acid 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Pyrene 1.2E-01 mg/kg 1.0E-08 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05

Selenium 8.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 3.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.3E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 5.3E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Vinyl chloride 2.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 1.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 4.0E-07 6.5E-02

Exposure Point Total 6.3E-07 3.9E-01

Outdoor Air Inhalation 4,4'-DDD 2.5E-02 mg/kg 8.2E-08 ug/m3 6.9E-05 (μg/m3)-1 5.6E-12 5.7E-09 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.3E-01 mg/kg 4.2E-07 ug/m3 9.7E-05 (μg/m3)-1 4.1E-11 3.0E-08 mg/m3 -- -- --

4,4'-DDT 4.3E-02 mg/kg 1.4E-07 ug/m3 9.7E-05 (μg/m3)-1 1.4E-11 9.8E-09 mg/m3 -- -- --

Aroclor-1254 4.7E-02 mg/kg 1.5E-07 ug/m3 5.7E-04 (μg/m3)-1 8.8E-11 1.1E-08 mg/m3 -- -- --

Aroclor-1260 1.5E-01 mg/kg 4.9E-07 ug/m3 5.7E-04 (μg/m3)-1 2.8E-10 3.4E-08 mg/m3 -- -- --

Barium 2.9E+02 mg/kg 9.4E-04 ug/m3 -- -- -- 6.6E-05 mg/m3 5.0E-04 mg/m3 1.3E-01

Benzo(a)anthracene 2.4E-01 mg/kg 7.8E-07 ug/m3 1.1E-04 (μg/m3)-1 8.6E-11 5.5E-08 mg/m3 -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 8.2E-07 ug/m3 1.1E-03 (μg/m3)-1 9.0E-10 5.7E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 8.1E-07 ug/m3 1.1E-04 (μg/m3)-1 8.9E-11 5.7E-08 mg/m3 -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 6.5E-07 ug/m3 -- -- -- 4.6E-08 mg/m3 -- -- --

Benzo(k)fluoranthene 6.1E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --

Carbazole 2.4E-02 mg/kg 7.8E-08 ug/m3 1.1E-05 (μg/m3)-1 8.6E-13 5.5E-09 mg/m3 -- -- --

Chromium 2.1E+02 mg/kg 6.7E-04 ug/m3 -- -- -- 4.7E-05 mg/m3 -- -- --

Radhika
Line



4 of 5

TABLE I2-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Chrysene 2.0E-01 mg/kg 6.6E-07 ug/m3 1.1E-05 (μg/m3)-1 7.3E-12 4.6E-08 mg/m3 -- -- --

Cobalt 1.6E+01 mg/kg 5.1E-05 ug/m3 9.0E-03 (μg/m3)-1 4.6E-07 3.6E-06 mg/m3 6.0E-06 mg/m3 5.9E-01

Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.0E-07 ug/m3 1.2E-03 (μg/m3)-1 2.4E-10 1.4E-08 mg/m3 -- -- --

Dieldrin 1.9E-02 mg/kg 6.2E-08 ug/m3 4.6E-03 (μg/m3)-1 2.9E-10 4.3E-09 mg/m3 -- -- --

Fluoranthene 2.3E-01 mg/kg 7.4E-07 ug/m3 -- -- -- 5.2E-08 mg/m3 -- -- --

gamma-BHC (Lindane) 2.0E-03 mg/kg 6.5E-09 ug/m3 3.1E-04 (μg/m3)-1 2.0E-12 4.6E-10 mg/m3 -- -- --

gamma-Chlordane 6.0E-03 mg/kg 2.0E-08 ug/m3 3.4E-04 (μg/m3)-1 6.7E-12 1.4E-09 mg/m3 7.0E-04 mg/m3 2.0E-06

Heptachlor 6.0E-04 mg/kg 2.0E-09 ug/m3 1.3E-03 (μg/m3)-1 2.5E-12 1.4E-10 mg/m3 -- -- --

Heptachlor epoxide 4.0E-03 mg/kg 1.3E-08 ug/m3 2.6E-03 (μg/m3)-1 3.4E-11 9.1E-10 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.6E-07 ug/m3 1.1E-04 (μg/m3)-1 5.0E-11 3.2E-08 mg/m3 -- -- --

Lead 6.8E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 -- -- --

Molybdenum 5.2E+00 mg/kg 1.7E-05 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --

Nickel 8.1E+01 mg/kg 2.6E-04 ug/m3 2.6E-04 (μg/m3)-1 6.9E-08 1.8E-05 mg/m3 5.0E-05 mg/m3 3.7E-01

n-Nitrosodiphenylamine 1.5E-01 mg/kg 4.9E-07 ug/m3 2.6E-06 (μg/m3)-1 1.3E-12 3.4E-08 mg/m3 -- -- --

Phenol 4.1E+00 mg/kg 1.3E-05 ug/m3 -- -- -- 9.4E-07 mg/m3 2.0E-01 mg/m3 4.7E-06

Picric Acid 3.0E-01 mg/kg 9.8E-07 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Selenium 8.1E-01 mg/kg 2.6E-06 ug/m3 -- -- -- 1.8E-07 mg/m3 2.0E-02 mg/m3 9.2E-06

Silver 3.0E+00 mg/kg 9.9E-06 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --

Tin 1.3E+01 mg/kg 4.2E-05 ug/m3 -- -- -- 2.9E-06 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 1.4E-02 ug/m3 -- -- -- 9.8E-04 mg/m3 1.0E-04 mg/m3 9.8E+00

Vanadium 1.4E+02 mg/kg 4.7E-04 ug/m3 -- -- -- 3.3E-05 mg/m3 -- -- --

Zinc 1.8E+02 mg/kg 5.8E-04 ug/m3 -- -- -- 4.1E-05 mg/m3 -- -- --

Exp. Route Total 5.3E-07 1.1E+01

Inhalation 1,2-Dichloroethene (total) 8.4E-03 mg/kg 1.0E-05 ug/m3 -- -- -- 7.2E-07 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 1.1E-05 ug/m3 -- -- -- 8.0E-07 mg/m3 -- -- --

Acenaphthene 4.1E-02 mg/kg 8.9E-07 ug/m3 -- -- -- 6.2E-08 mg/m3 -- -- --

Acetone 1.0E+00 mg/kg 2.2E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 3.1E+01 mg/m3 5.0E-07

Anthracene 9.2E-02 mg/kg 5.3E-07 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Benzene 1.1E-03 mg/kg 9.6E-07 ug/m3 2.9E-05 (μg/m3)-1 2.8E-11 6.7E-08 mg/m3 3.0E-02 mg/m3 2.2E-06

Carbon disulfide 6.9E-03 mg/kg 1.8E-05 ug/m3 -- -- -- 1.3E-06 mg/m3 7.0E-01 mg/m3 1.8E-06

Ethylbenzene 3.8E-02 mg/kg 2.0E-05 ug/m3 2.5E-06 (μg/m3)-1 5.1E-11 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06

Fluorene 6.5E-02 mg/kg 7.0E-07 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 6.3E-06 ug/m3 3.4E-05 (μg/m3)-1 2.2E-10 4.4E-07 mg/m3 3.0E-03 mg/m3 1.5E-04

Phenanthrene 1.5E-01 mg/kg 8.6E-07 ug/m3 -- -- -- 6.0E-08 mg/m3 -- -- --

Pyrene 1.2E-01 mg/kg 1.5E-07 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 2.8E-05 ug/m3 -- -- -- 2.0E-06 mg/m3 5.0E+00 mg/m3 4.0E-07

Trichloroethene 5.3E-03 mg/kg 7.3E-06 ug/m3 2.0E-06 (μg/m3)-1 1.5E-11 5.1E-07 mg/m3 6.0E-01 mg/m3 8.5E-07

Vinyl chloride 2.0E-03 mg/kg 6.3E-06 ug/m3 7.8E-05 (μg/m3)-1 4.9E-10 4.4E-07 mg/m3 1.0E-01 mg/m3 4.4E-06

Xylene (total) 1.9E-01 mg/kg 1.0E-04 ug/m3 -- -- -- 7.0E-06 mg/m3 1.0E-01 mg/m3 7.0E-05
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TABLE I2-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 8.0E-10 2.3E-04

Exposure Point Total 5.3E-07 1.1E+01

Exposure Medium Total 1.2E-06 1.1E+01

Medium Total 1.2E-06 1.1E+01

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.2E-01 (a) ug/m3 1.9E-06 ug/m3 -- -- -- 1.3E-07 mg/m3 2.0E-01 mg/m3 6.6E-07

Trench (Trench Air) 1,2-Dichloroethene (total) 9.4E-01 (a) ug/m3 1.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 -- -- --

Carbon disulfide 2.3E-02 (a) ug/m3 3.8E-07 ug/m3 -- -- -- 2.7E-08 mg/m3 7.0E-01 mg/m3 3.8E-08

Chloromethane 5.4E-03 (a) ug/m3 8.9E-08 ug/m3 -- -- -- 6.2E-09 mg/m3 9.0E-02 mg/m3 6.9E-08

cis-1,2-Dichloroethene 2.6E+00 (a) ug/m3 4.2E-05 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

Nitrobenzene 1.0E-05 (a) ug/m3 1.7E-10 ug/m3 4.0E-05 (μg/m3)-1 6.8E-15 1.2E-11 mg/m3 9.0E-03 mg/m3 1.3E-09

trans-1,2-Dichloroethene 9.2E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 6.0E-02 mg/m3 1.8E-06

Trichloroethene 5.2E-01 (a) ug/m3 8.4E-06 ug/m3 2.0E-06 (μg/m3)-1 1.7E-11 5.9E-07 mg/m3 6.0E-01 mg/m3 9.8E-07

Vinyl chloride 4.2E-01 (a) ug/m3 6.9E-06 ug/m3 7.8E-05 (μg/m3)-1 5.4E-10 4.8E-07 mg/m3 1.0E-01 mg/m3 4.8E-06

Exp. Route Total 5.5E-10 8.3E-06

Exposure Point Total 5.5E-10 8.3E-06

Exposure Medium Total 5.5E-10 8.3E-06

Medium Total 5.5E-10 8.3E-06

Receptor Total Total of Receptor Risks Across All Media 1.2E-06 Total of Receptor Hazards Across All Media 1.1E+01

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 3.0E-06 -- -- 3.0E-06

2-Methylnaphthalene -- -- -- -- Respiratory 1.8E-04 -- -- 1.8E-04

4,4'-DDD 2.8E-10 -- 3.8E-10 6.6E-10 -- -- -- -- --

4,4'-DDE 2.0E-09 -- 2.8E-09 4.9E-09 -- -- -- -- --

4,4'-DDT 6.7E-10 -- 2.8E-10 9.5E-10 Liver 2.8E-04 -- 1.1E-04 3.9E-04

Acenaphthene -- -- -- -- Liver 2.2E-06 -- 4.0E-06 6.2E-06

Acetone -- -- -- -- Kidney 3.6E-06 -- -- 3.6E-06

Anthracene -- -- -- -- No Observed Effects 9.9E-07 -- 1.8E-06 2.8E-06

Aroclor-1254 4.3E-09 -- 8.4E-09 1.3E-08 Eyes, Nails, Immunological 7.6E-03 -- 1.5E-02 2.2E-02

Aroclor-1260 1.4E-08 -- 2.7E-08 4.1E-08 Eyes, Nails, Immunological 2.4E-02 -- 4.7E-02 7.1E-02

Barium -- -- -- -- Kidney 4.6E-03 -- -- 4.6E-03

Benzene 5.2E-12 -- -- 5.2E-12 Blood 9.1E-07 -- -- 9.1E-07

Benzo(a)anthracene 1.3E-08 -- 2.4E-08 3.7E-08 -- -- -- -- --

Benzo(a)pyrene 1.4E-07 -- 2.5E-07 3.9E-07 -- -- -- -- --

Benzo(b)fluoranthene 1.4E-08 -- 2.5E-08 3.8E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.2E-05 -- 3.9E-05 6.0E-05

Benzo(k)fluoranthene 3.4E-09 -- 6.1E-09 9.4E-09 -- -- -- -- --

Carbazole 1.3E-10 -- 2.4E-10 3.7E-10 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 2.2E-07 -- -- 2.2E-07

Chromium -- -- -- -- No Observed Effects 4.4E-04 -- -- 4.4E-04

Chrysene 1.1E-09 -- 2.0E-09 3.1E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.7E-01 -- -- 1.7E-01

Dibenz(a,h)anthracene 1.2E-08 -- 2.1E-08 3.2E-08 -- -- -- -- --

Dieldrin 1.4E-08 -- 1.9E-08 3.3E-08 Liver 1.2E-03 -- 1.7E-03 2.9E-03

Ethylbenzene 1.9E-11 -- -- 1.9E-11 Liver, Kidney 1.2E-06 -- -- 1.2E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 3.3E-05 5.1E-05

Fluorene -- -- -- -- Blood 5.2E-06 -- 9.4E-06 1.5E-05

gamma-BHC (Lindane) 1.0E-10 -- 5.6E-11 1.6E-10 Liver, Kidney 2.2E-05 -- 1.2E-05 3.3E-05

gamma-Chlordane 3.6E-10 -- 2.0E-10 5.6E-10 Liver 3.9E-05 -- 2.1E-05 6.0E-05

Heptachlor 1.1E-10 -- 1.6E-10 2.7E-10 Liver 3.9E-06 -- 5.4E-06 9.2E-06

Heptachlor epoxide 1.0E-09 -- 1.4E-09 2.4E-09 Organ Weight 9.9E-04 -- 1.4E-03 2.4E-03

Indeno(1,2,3-cd)pyrene 7.7E-09 -- 1.4E-08 2.2E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 3.4E-03 -- -- 3.4E-03

Naphthalene -- -- -- -- Body Weight 1.6E-05 -- 2.8E-05 4.4E-05

Nickel -- -- -- -- Body Weight, Organ Weight 1.3E-02 -- -- 1.3E-02

n-Nitrosodiphenylamine 6.2E-11 -- 8.6E-11 1.5E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 1.6E-06 -- 2.9E-06 4.4E-06

Phenol -- -- -- -- Body Weight 4.4E-05 -- 6.1E-05 1.1E-04

Picric Acid -- -- -- -- -- 4.8E-04 -- -- 4.8E-04

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Pyrene -- -- -- -- Kidney 1.3E-05 -- 2.3E-05 3.6E-05

Selenium -- -- -- -- Whole Body 5.2E-04 -- -- 5.2E-04

Silver -- -- -- -- Skin 2.0E-03 -- -- 2.0E-03

Tin -- -- -- -- Liver, Kidney 6.9E-05 -- -- 6.9E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.6E-06 -- -- 1.6E-06

Trichloroethene 1.4E-12 -- -- 1.4E-12 -- -- -- -- --

Vanadium -- -- -- -- Hair 9.2E-02 -- -- 9.2E-02

Vinyl chloride 2.5E-11 -- -- 2.5E-11 Liver 2.2E-06 -- -- 2.2E-06

Xylene (total) -- -- -- -- Body Weight, Death 3.1E-06 -- -- 3.1E-06

Zinc -- -- -- -- Blood 1.9E-03 -- -- 1.9E-03

Chemical Total 2.3E-07 -- 4.0E-07 6.3E-07 3.2E-01 -- 6.5E-02 3.9E-01

Exposure Point Total 6.3E-07 3.9E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 5.6E-12 -- 5.6E-12 -- -- -- -- --

4,4'-DDE -- 4.1E-11 -- 4.1E-11 -- -- -- -- --

4,4'-DDT -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 8.8E-11 -- 8.8E-11 -- -- -- -- --

Aroclor-1260 -- 2.8E-10 -- 2.8E-10 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.3E-01 -- 1.3E-01

Benzene -- 2.8E-11 -- 2.8E-11 Blood -- 2.2E-06 -- 2.2E-06

Benzo(a)anthracene -- 8.6E-11 -- 8.6E-11 -- -- -- -- --

Benzo(a)pyrene -- 9.0E-10 -- 9.0E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 8.9E-11 -- 8.9E-11 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --

Carbazole -- 8.6E-13 -- 8.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.8E-06 -- 1.8E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 7.3E-12 -- 7.3E-12 -- -- -- -- --

Cobalt -- 4.6E-07 -- 4.6E-07 Respiratory -- 5.9E-01 -- 5.9E-01

Dibenz(a,h)anthracene -- 2.4E-10 -- 2.4E-10 -- -- -- -- --

Dieldrin -- 2.9E-10 -- 2.9E-10 -- -- -- -- --

Ethylbenzene -- 5.1E-11 -- 5.1E-11 Developmental -- 1.4E-06 -- 1.4E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Fluorene -- -- -- -- -- -- -- -- --

gamma-BHC (Lindane) -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

gamma-Chlordane -- 6.7E-12 -- 6.7E-12 Liver -- 2.0E-06 -- 2.0E-06

Heptachlor -- 2.5E-12 -- 2.5E-12 -- -- -- -- --

Heptachlor epoxide -- 3.4E-11 -- 3.4E-11 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 5.0E-11 -- 5.0E-11 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 2.2E-10 -- 2.2E-10 Respiratory -- 1.5E-04 -- 1.5E-04

Nickel -- 6.9E-08 -- 6.9E-08 Respiratory, Blood -- 3.7E-01 -- 3.7E-01

n-Nitrosodiphenylamine -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.7E-06 -- 4.7E-06

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 9.2E-06 -- 9.2E-06

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 9.8E+00 -- 9.8E+00

Toluene -- -- -- -- CNS -- 4.0E-07 -- 4.0E-07

Trichloroethene -- 1.5E-11 -- 1.5E-11 CNS -- 8.5E-07 -- 8.5E-07

Vanadium -- -- -- -- -- -- -- -- --

Vinyl chloride -- 4.9E-10 -- 4.9E-10 Liver -- 4.4E-06 -- 4.4E-06

Xylene (total) -- -- -- -- CNS -- 7.0E-05 -- 7.0E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.3E-07 -- 5.3E-07 -- 1.1E+01 -- 1.1E+01

Exposure Point Total 5.3E-07 1.1E+01

Exposure Medium Total 1.2E-06 1.1E+01

Medium Total 1.2E-06 1.1E+01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 6.6E-07 -- 6.6E-07

(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 3.8E-08 -- 3.8E-08

Chloromethane -- -- -- -- CNS -- 6.9E-08 -- 6.9E-08

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 6.8E-15 -- 6.8E-15 Respiratory -- 1.3E-09 -- 1.3E-09

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-06 -- 1.8E-06

Trichloroethene -- 1.7E-11 -- 1.7E-11 CNS -- 9.8E-07 -- 9.8E-07

Vinyl chloride -- 5.4E-10 -- 5.4E-10 Liver -- 4.8E-06 -- 4.8E-06

Radhika
Line



4 of 4

TABLE I2-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Chemical Total -- 5.5E-10 -- 5.5E-10 -- 8.3E-06 -- 8.3E-06

Exposure Point Total 5.5E-10 8.3E-06

Exposure Medium Total 5.5E-10 8.3E-06

Medium Total 5.5E-10 8.3E-06

Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 1.1E+01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.4E-01 -- 5.4E-01

EPA U.S. Environmental Protection Agency Body Weight 1.3E-02 -- 1.3E-02

GI Gastrointestinal Cardiovascular 9.2E-06 -- 9.2E-06

NOAEL No observed adverse effects level CNS 8.5E-05 1.1E-06 8.6E-05

PNS Peripheral nervous system Death 3.1E-06 -- 3.1E-06

RAGS Risk Assessment Guidance for Superfund Developmental 1.7E-06 -- 1.7E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes 9.3E-02 -- 9.3E-02

Fetus 1.3E-01 -- 1.3E-01

GI 9.2E-06 -- 9.2E-06

Hair 9.2E-02 -- 9.2E-02

Immunological 9.3E-02 -- 9.3E-02

Kidney 4.9E-03 -- 4.9E-03

Liver 3.6E-03 5.5E-06 3.6E-03

Nails 9.3E-02 -- 9.3E-02

No Observed Adverse Effects -- -- --
No Observed Effects 4.5E-04 -- 4.5E-04

Nose -- -- --
Organ weight 1.5E-02 1.8E-06 1.5E-02

PNS 1.8E-06 3.8E-08 1.8E-06

Reproductive -- -- --
Respiratory 1.1E+01 1.3E-09 1.1E+01

Skin 2.0E-03 -- 2.0E-03

Vascular -- -- --
Whole body 5.2E-04 -- 5.2E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I2-9.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Titanium -- -- -- -- Respiratory -- 9.8E+00 -- 9.8E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 9.8E+00 -- 9.8E+00

Exposure Point Total 0.0E+00 9.8E+00

Exposure Medium Total 0.0E+00 9.8E+00

Medium Total 0.0E+00 9.8E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --

(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 9.8E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.0E-03 mg/kg 4.7E-10 mg/kg-day -- -- -- 1.4E-09 mg/kg-day 9.0E-03 mg/kg-day 1.5E-07

2-Methylnaphthalene 2.2E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 4.0E-03 mg/kg-day 7.5E-05

4,4'-DDT 5.0E-03 mg/kg 2.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 8.0E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

Acenaphthene 2.4E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 6.0E-02 mg/kg-day 5.5E-07

Anthracene 3.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.1E-08 mg/kg-day 3.0E-01 mg/kg-day 1.4E-07

Barium 2.9E+02 mg/kg 1.4E-04 mg/kg-day -- -- -- 3.9E-04 mg/kg-day 2.0E-01 mg/kg-day 2.0E-03

Benzene 2.0E-03 mg/kg 9.4E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 9.4E-11 2.7E-09 mg/kg-day 4.0E-03 mg/kg-day 6.8E-07

Benzo(a)anthracene 1.2E-01 mg/kg 5.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.8E-08 1.6E-07 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 4.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.1E-07 1.2E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 4.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.0E-08 1.2E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.5E-06

Benzo(k)fluoranthene 5.4E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 7.4E-08 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 1.0E-01 mg/kg-day 8.2E-08

Chromium 1.1E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 1.5E+00 mg/kg-day 9.6E-05

Chrysene 2.7E-01 mg/kg 1.3E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.5E-08 3.7E-07 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg 8.6E-06 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 3.0E-04 mg/kg-day 8.4E-02

Ethylbenzene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 7.2E-10 1.9E-07 mg/kg-day 1.0E-01 mg/kg-day 1.9E-06

Fluoranthene 8.1E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.8E-06

Fluorene 6.5E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 4.0E-02 mg/kg-day 2.2E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.7E-08 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --

Manganese 1.6E+03 mg/kg 7.5E-04 mg/kg-day -- -- -- 2.2E-03 mg/kg-day 1.4E-01 mg/kg-day 1.6E-02

Molybdenum 3.4E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 5.0E-03 mg/kg-day 9.3E-05

Naphthalene 9.7E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 2.0E-02 mg/kg-day 6.6E-06

n-Nitrosodiphenylamine 4.7E-02 mg/kg 2.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.0E-10 6.4E-08 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 8.5E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-01 mg/kg-day 8.2E-07

Pyrene 2.4E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Selenium 2.0E-01 mg/kg 9.4E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 5.0E-03 mg/kg-day 5.5E-05

Tin 1.4E+01 mg/kg 6.4E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 6.0E-01 mg/kg-day 3.1E-05

Titanium 4.0E+03 mg/kg 1.9E-03 mg/kg-day -- -- -- 5.5E-03 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 8.0E-02 mg/kg-day 6.8E-07

Trichloroethene 2.0E-03 mg/kg 9.4E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 5.5E-12 2.7E-09 mg/kg-day -- -- --

Xylene (total) 3.0E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-01 mg/kg-day 2.1E-06

Exp. Route Total 7.00E-07 1.0E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Concentration
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Concentration

Radhika
Line
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TABLE I2-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dermal 1,2-Dichloroethene (total) 1.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDT 5.0E-03 mg/kg 2.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.6E-11 8.2E-10 mg/kg-day 5.0E-04 mg/kg-day 1.6E-06

Acenaphthene 2.4E-02 mg/kg 5.8E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 6.0E-02 mg/kg-day 2.8E-07

Anthracene 3.0E-02 mg/kg 7.3E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 3.0E-01 mg/kg-day 7.1E-08

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.5E-08 8.5E-08 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.6E-07 6.4E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 6.3E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 3.0E-02 mg/kg-day 1.8E-06

Benzo(k)fluoranthene 5.4E-02 mg/kg 1.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-08 3.8E-08 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.7E-01 mg/kg 6.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.9E-09 1.9E-07 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Ethylbenzene 1.4E-01 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 8.1E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 4.0E-02 mg/kg-day 1.4E-06

Fluorene 6.5E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 4.0E-02 mg/kg-day 1.2E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 1.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 3.5E-08 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Molybdenum 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.9E-08 mg/kg-day 2.0E-02 mg/kg-day 3.4E-06

n-Nitrosodiphenylamine 4.7E-02 mg/kg 8.8E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 7.9E-11 2.6E-08 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 4.4E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.3E-07

Pyrene 2.4E-01 mg/kg 5.8E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.7E-06

Selenium 2.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.0E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 2.0E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 3.6E-07 1.6E-05

Exposure Point Total 1.1E-06 1.0E-01

Radhika
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TABLE I2-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Outdoor Air Inhalation 4,4'-DDT 5.0E-03 mg/kg 1.2E-09 ug/m3 9.7E-05 (μg/m3)-1 1.2E-13 3.5E-12 mg/m3 -- -- --

(Particulates) Barium 2.9E+02 mg/kg 7.0E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 1.2E-01 mg/kg 2.9E-08 ug/m3 1.1E-04 (μg/m3)-1 3.2E-12 8.5E-11 mg/m3 -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 2.2E-08 ug/m3 1.1E-03 (μg/m3)-1 2.4E-11 6.3E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 2.2E-08 ug/m3 1.1E-04 (μg/m3)-1 2.4E-12 6.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 1.9E-08 ug/m3 -- -- -- 5.4E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 5.4E-02 mg/kg 1.3E-08 ug/m3 1.1E-04 (μg/m3)-1 1.4E-12 3.8E-11 mg/m3 -- -- --

Chromium 1.1E+02 mg/kg 2.5E-05 ug/m3 -- -- -- 7.4E-08 mg/m3 -- -- --

Chrysene 2.7E-01 mg/kg 6.5E-08 ug/m3 1.1E-05 (μg/m3)-1 7.2E-13 1.9E-10 mg/m3 -- -- --

Cobalt 1.8E+01 mg/kg 4.4E-06 ug/m3 9.0E-03 (μg/m3)-1 4.0E-08 1.3E-08 mg/m3 6.0E-06 mg/m3 2.2E-03

Fluoranthene 8.1E-02 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 3.5E-11 mg/m3 -- -- --

Lead 8.6E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02

Molybdenum 3.4E-01 mg/kg 8.2E-08 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 4.7E-02 mg/kg 1.1E-08 ug/m3 2.6E-06 (μg/m3)-1 3.0E-14 3.3E-11 mg/m3 -- -- --

Selenium 2.0E-01 mg/kg 4.8E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 2.0E-02 mg/m3 7.1E-09

Tin 1.4E+01 mg/kg 3.3E-06 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --

Titanium 4.0E+03 mg/kg 9.6E-04 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02

Exp. Route Total 4.0E-08 5.3E-02

Inhalation 1,2-Dichloroethene (total) 1.0E-03 mg/kg 1.2E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 2.4E-02 mg/kg 5.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Anthracene 3.0E-02 mg/kg 1.8E-05 ug/m3 -- -- -- 5.1E-08 mg/m3 -- -- --

Benzene 2.0E-03 mg/kg 1.7E-04 ug/m3 2.9E-05 (μg/m3)-1 5.0E-09 5.0E-07 mg/m3 3.0E-02 mg/m3 1.7E-05

Carbon disulfide 6.0E-03 mg/kg 1.6E-03 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.4E-01 mg/kg 7.5E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.2E-05 mg/m3 1.0E+00 mg/m3 2.2E-05

Fluorene 6.5E-02 mg/kg 7.1E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 6.4E-04 ug/m3 3.4E-05 (μg/m3)-1 2.2E-08 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.8E-01 mg/kg 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 -- -- --

Pyrene 2.4E-01 mg/kg 3.1E-05 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 2.9E-03 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 2.0E-03 mg/kg 2.8E-04 ug/m3 2.0E-06 (μg/m3)-1 5.5E-10 8.1E-07 mg/m3 6.0E-01 mg/m3 1.3E-06

Xylene (total) 3.0E-01 mg/kg 1.6E-02 ug/m3 -- -- -- 4.6E-05 mg/m3 1.0E-01 mg/m3 4.6E-04

Exp. Route Total 4.6E-08 1.1E-03

Exposure Point Total 8.6E-08 5.4E-02

Exposure Medium Total 1.1E-06 1.6E-01

Radhika
Line
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TABLE I2-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Medium Total 1.1E-06 1.6E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 7.8E-05 (μg/m3)-1 2.0E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.1E-06 1.3E-03

Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 3.2E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.5E-07 -- -- 1.5E-07

2-Methylnaphthalene -- -- -- -- Respiratory 7.5E-05 -- -- 7.5E-05

4,4'-DDT 8.0E-10 -- 9.6E-11 8.9E-10 Liver 1.4E-05 -- 1.6E-06 1.5E-05

Acenaphthene -- -- -- -- Liver 5.5E-07 -- 2.8E-07 8.3E-07

Anthracene -- -- -- -- No Observed Effects 1.4E-07 -- 7.1E-08 2.1E-07

Barium -- -- -- -- Kidney 2.0E-03 -- -- 2.0E-03

Benzene 9.4E-11 -- -- 9.4E-11 Blood 6.8E-07 -- -- 6.8E-07

Benzo(a)anthracene 6.8E-08 -- 3.5E-08 1.0E-07 -- -- -- -- --

Benzo(a)pyrene 5.1E-07 -- 2.6E-07 7.7E-07 -- -- -- -- --

Benzo(b)fluoranthene 5.0E-08 -- 2.6E-08 7.6E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.5E-06 -- 1.8E-06 5.3E-06

Benzo(k)fluoranthene 3.0E-08 -- 1.6E-08 4.6E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.2E-08 -- -- 8.2E-08

Chromium -- -- -- -- No Observed Effects 9.6E-05 -- -- 9.6E-05

Chrysene 1.5E-08 -- 7.9E-09 2.3E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 8.4E-02 -- -- 8.4E-02

Ethylbenzene 7.2E-10 -- -- 7.2E-10 Liver, Kidney 1.9E-06 -- -- 1.9E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.8E-06 -- 1.4E-06 4.2E-06

Fluorene -- -- -- -- Blood 2.2E-06 -- 1.2E-06 3.4E-06

Indeno(1,2,3-cd)pyrene 2.8E-08 -- 1.4E-08 4.2E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.6E-02 -- -- 1.6E-02

Molybdenum -- -- -- -- Blood 9.3E-05 -- -- 9.3E-05

Naphthalene -- -- -- -- Body Weight 6.6E-06 -- 3.4E-06 1.0E-05

n-Nitrosodiphenylamine 2.0E-10 -- 7.9E-11 2.8E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 8.2E-07 -- 4.3E-07 1.2E-06

Pyrene -- -- -- -- Kidney 1.1E-05 -- 5.7E-06 1.7E-05

Selenium -- -- -- -- Whole Body 5.5E-05 -- -- 5.5E-05

Tin -- -- -- -- Liver, Kidney 3.1E-05 -- -- 3.1E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.8E-07 -- -- 6.8E-07

Trichloroethene 5.5E-12 -- -- 5.5E-12 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 2.1E-06 -- -- 2.1E-06

Chemical Total 7.0E-07 -- 3.6E-07 1.1E-06 1.0E-01 -- 1.6E-05 1.0E-01

Exposure Point Total 1.1E-06 1.0E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDT -- 1.2E-13 -- 1.2E-13 -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Acenaphthene -- -- -- -- -- -- -- -- --

Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 5.0E-09 -- 5.0E-09 Blood -- 1.7E-05 -- 1.7E-05

Benzo(a)anthracene -- 3.2E-12 -- 3.2E-12 -- -- -- -- --

Benzo(a)pyrene -- 2.4E-11 -- 2.4E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.4E-12 -- 2.4E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.4E-12 -- 1.4E-12 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 7.2E-13 -- 7.2E-13 -- -- -- -- --

Cobalt -- 4.0E-08 -- 4.0E-08 Respiratory -- 2.2E-03 -- 2.2E-03

Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.2E-05 -- 2.2E-05

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 2.2E-08 -- 2.2E-08 Respiratory -- 6.2E-04 -- 6.2E-04

n-Nitrosodiphenylamine -- 3.0E-14 -- 3.0E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.1E-09 -- 7.1E-09

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 5.5E-10 -- 5.5E-10 CNS -- 1.3E-06 -- 1.3E-06

Xylene (total) -- -- -- -- CNS -- 4.6E-04 -- 4.6E-04

Chemical Total -- 8.6E-08 -- 8.6E-08 -- 5.4E-02 -- 5.4E-02

Exposure Point Total 8.6E-08 5.4E-02

Exposure Medium Total 1.1E-06 1.6E-01

Medium Total 1.1E-06 1.6E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

Radhika
Line
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TABLE I2-8.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 2.0E-06 -- 2.0E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.1E-06 -- 2.1E-06 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03

Medium Total 2.1E-06 1.3E-03

Receptor Total Total Risk Across All Media 3.2E-06 Total Hazard Across All Media 1.6E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 8.4E-02 -- 8.4E-02

EPA U.S. Environmental Protection Agency Body Weight 1.2E-05 -- 1.2E-05

GI Gastrointestinal Cardiovascular 7.1E-09 -- 7.1E-09

NOAEL No observed adverse effects level CNS 3.9E-02 1.6E-04 3.9E-02

PNS Peripheral nervous system Death 2.1E-06 -- 2.1E-06

RAGS Risk Assessment Guidance for Superfund Developmental 2.2E-05 -- 2.2E-05

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 4.1E-04 -- 4.1E-04

GI 7.1E-09 -- 7.1E-09

Hair -- -- --
Immunological -- -- --

Kidney 2.0E-03 -- 2.0E-03

Liver 5.3E-05 8.6E-04 9.1E-04

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 9.8E-05 -- 9.8E-05

Nose -- -- --
Organ weight 6.8E-07 3.1E-04 3.1E-04

PNS 6.5E-06 5.4E-06 1.2E-05

Reproductive -- -- --
Respiratory 3.1E-02 4.8E-06 3.1E-02

Skin -- -- --
Vascular -- -- --

Whole body 5.5E-05 -- 5.5E-05

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.0E-06 -- 2.0E-06 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 2.0E-06 -- 2.0E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.0E-06 0.0E+00

Exposure Medium Total 2.0E-06 0.0E+00

Medium Total 2.0E-06 0.0E+00

Receptor Total Total Risk Across All Media 2.0E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.0E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 9.0E-03 mg/kg-day 1.4E-06

2-Methylnaphthalene 2.2E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 4.0E-03 mg/kg-day 7.0E-04

4,4'-DDT 5.0E-03 mg/kg 5.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.9E-09 6.4E-08 mg/kg-day 5.0E-04 mg/kg-day 1.3E-04

Acenaphthene 2.4E-02 mg/kg 2.6E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 6.0E-02 mg/kg-day 5.1E-06

Anthracene 3.0E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06

Barium 2.9E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 3.7E-03 mg/kg-day 2.0E-01 mg/kg-day 1.8E-02

Benzene 2.0E-03 mg/kg 2.2E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 2.2E-10 2.6E-08 mg/kg-day 4.0E-03 mg/kg-day 6.4E-06

Benzo(a)anthracene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 1.5E-06 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 9.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 1.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 9.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.1E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 8.4E-08 mg/kg-day -- -- -- 9.8E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05

Benzo(k)fluoranthene 5.4E-02 mg/kg 5.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.1E-08 6.9E-07 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg 6.6E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07

Chromium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 9.0E-04

Chrysene 2.7E-01 mg/kg 3.0E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.6E-08 3.5E-06 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 3.0E-04 mg/kg-day 7.8E-01

Ethylbenzene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.7E-09 1.8E-06 mg/kg-day 1.0E-01 mg/kg-day 1.8E-05

Fluoranthene 8.1E-02 mg/kg 8.9E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-02 mg/kg-day 2.6E-05

Fluorene 6.5E-02 mg/kg 7.1E-08 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 4.0E-02 mg/kg-day 2.1E-05

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 5.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 6.3E-07 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg 9.4E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --

Manganese 1.6E+03 mg/kg 1.8E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01

Molybdenum 3.4E-01 mg/kg 3.7E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 5.0E-03 mg/kg-day 8.7E-04

Naphthalene 9.7E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-02 mg/kg-day 6.2E-05

n-Nitrosodiphenylamine 4.7E-02 mg/kg 5.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.6E-10 6.0E-07 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 2.3E-06 mg/kg-day 3.0E-01 mg/kg-day 7.7E-06

Pyrene 2.4E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 3.0E-02 mg/kg-day 1.0E-04

Selenium 2.0E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 5.0E-03 mg/kg-day 5.1E-04

Tin 1.4E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04

Titanium 4.0E+03 mg/kg 4.4E-03 mg/kg-day -- -- -- 5.1E-02 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 8.0E-02 mg/kg-day 6.4E-06

Trichloroethene 2.0E-03 mg/kg 2.2E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.3E-11 2.6E-08 mg/kg-day -- -- --

Xylene (total) 3.0E-01 mg/kg 3.3E-07 mg/kg-day -- -- -- 3.8E-06 mg/kg-day 2.0E-01 mg/kg-day 1.9E-05

Exp. Route Total 1.6E-06 9.5E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dermal 1,2-Dichloroethene (total) 1.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDT 5.0E-03 mg/kg 4.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-10 5.6E-09 mg/kg-day 5.0E-04 mg/kg-day 1.1E-05

Acenaphthene 2.4E-02 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.9E-06

Anthracene 3.0E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.8E-07

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 5.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 5.8E-07 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.5E-07 4.3E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.4E-08 4.3E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05

Benzo(k)fluoranthene 5.4E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.7E-08 2.6E-07 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.7E-01 mg/kg 1.1E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.3E-08 1.3E-06 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Ethylbenzene 1.4E-01 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 8.1E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 4.0E-02 mg/kg-day 9.8E-06

Fluorene 6.5E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 4.0E-02 mg/kg-day 7.8E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-08 2.4E-07 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Molybdenum 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 4.0E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05

n-Nitrosodiphenylamine 4.7E-02 mg/kg 1.5E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.3E-10 1.7E-07 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 7.4E-08 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-01 mg/kg-day 2.9E-06

Pyrene 2.4E-01 mg/kg 9.9E-08 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-02 mg/kg-day 3.9E-05

Selenium 2.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.0E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 2.0E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 6.1E-07 1.1E-04

Exposure Point Total 2.2E-06 9.5E-01

Radhika
Line
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TABLE I2-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Outdoor Air Inhalation 4,4'-DDT 5.0E-03 mg/kg 3.0E-10 ug/m3 9.7E-05 (μg/m3)-1 2.9E-14 3.5E-12 mg/m3 -- -- --

(Particulates) Barium 2.9E+02 mg/kg 1.7E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-04 (μg/m3)-1 8.0E-13 8.5E-11 mg/m3 -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 5.4E-09 ug/m3 1.1E-03 (μg/m3)-1 6.0E-12 6.3E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 5.4E-09 ug/m3 1.1E-04 (μg/m3)-1 5.9E-13 6.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 4.7E-09 ug/m3 -- -- -- 5.4E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 5.4E-02 mg/kg 3.3E-09 ug/m3 1.1E-04 (μg/m3)-1 3.6E-13 3.8E-11 mg/m3 -- -- --

Chromium 1.1E+02 mg/kg 6.4E-06 ug/m3 -- -- -- 7.4E-08 mg/m3 -- -- --

Chrysene 2.7E-01 mg/kg 1.6E-08 ug/m3 1.1E-05 (μg/m3)-1 1.8E-13 1.9E-10 mg/m3 -- -- --

Cobalt 1.8E+01 mg/kg 1.1E-06 ug/m3 9.0E-03 (μg/m3)-1 1.0E-08 1.3E-08 mg/m3 6.0E-06 mg/m3 2.2E-03

Fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 3.0E-09 ug/m3 1.1E-04 (μg/m3)-1 3.3E-13 3.5E-11 mg/m3 -- -- --

Lead 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 9.7E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02

Molybdenum 3.4E-01 mg/kg 2.1E-08 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 4.7E-02 mg/kg 2.8E-09 ug/m3 2.6E-06 (μg/m3)-1 7.4E-15 3.3E-11 mg/m3 -- -- --

Selenium 2.0E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 2.0E-02 mg/m3 7.1E-09

Tin 1.4E+01 mg/kg 8.2E-07 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --

Titanium 4.0E+03 mg/kg 2.4E-04 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02

Exp. Route Total 1.0E-08 5.3E-02

Inhalation 1,2-Dichloroethene (total) 1.0E-03 mg/kg 3.1E-05 ug/m3 -- -- -- 3.6E-07 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 2.9E-04 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 2.4E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Anthracene 3.0E-02 mg/kg 4.4E-06 ug/m3 -- -- -- 5.1E-08 mg/m3 -- -- --

Benzene 2.0E-03 mg/kg 4.3E-05 ug/m3 2.9E-05 (μg/m3)-1 1.3E-09 5.0E-07 mg/m3 3.0E-02 mg/m3 1.7E-05

Carbon disulfide 6.0E-03 mg/kg 3.9E-04 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.4E-01 mg/kg 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.7E-09 2.2E-05 mg/m3 1.0E+00 mg/m3 2.2E-05

Fluorene 6.5E-02 mg/kg 1.8E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 1.6E-04 ug/m3 3.4E-05 (μg/m3)-1 5.4E-09 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.8E-01 mg/kg 2.6E-05 ug/m3 -- -- -- 3.1E-07 mg/m3 -- -- --

Pyrene 2.4E-01 mg/kg 7.7E-06 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 7.1E-04 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 2.0E-03 mg/kg 6.9E-05 ug/m3 2.0E-06 (μg/m3)-1 1.4E-10 8.1E-07 mg/m3 6.0E-01 mg/m3 1.3E-06

Xylene (total) 3.0E-01 mg/kg 3.9E-03 ug/m3 -- -- -- 4.6E-05 mg/m3 1.0E-01 mg/m3 4.6E-04

Radhika
Line
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TABLE I2-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 1.2E-08 1.1E-03

Exposure Point Total 2.1E-08 5.4E-02

Exposure Medium Total 2.3E-06 1.0E+00

Medium Total 2.3E-06 1.0E+00

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 7.8E-05 (μg/m3)-1 5.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 5.3E-07 1.3E-03

Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 2.8E-06 Total of Receptor Hazards Across All Media 1.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RfD Reference dose

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.4E-06 -- -- 1.4E-06

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-04 -- -- 7.0E-04

4,4'-DDT 1.9E-09 -- 1.6E-10 2.0E-09 Liver 1.3E-04 -- 1.1E-05 1.4E-04

Acenaphthene -- -- -- -- Liver 5.1E-06 -- 1.9E-06 7.0E-06

Anthracene -- -- -- -- No Observed Effects 1.3E-06 -- 4.8E-07 1.8E-06

Barium -- -- -- -- Kidney 1.8E-02 -- -- 1.8E-02

Benzene 2.2E-10 -- -- 2.2E-10 Blood 6.4E-06 -- -- 6.4E-06

Benzo(a)anthracene 1.6E-07 -- 5.9E-08 2.2E-07 -- -- -- -- --

Benzo(a)pyrene 1.2E-06 -- 4.5E-07 1.6E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.2E-07 -- 4.4E-08 1.6E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.3E-05 -- 1.2E-05 4.5E-05

Benzo(k)fluoranthene 7.1E-08 -- 2.7E-08 9.8E-08 CNS -- -- -- --

Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07

Chromium -- -- -- -- No Observed Effects 9.0E-04 -- -- 9.0E-04

Chrysene 3.6E-08 -- 1.3E-08 4.9E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 7.8E-01 -- -- 7.8E-01

Ethylbenzene 1.7E-09 -- -- 1.7E-09 Liver, Kidney 1.8E-05 -- -- 1.8E-05

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.6E-05 -- 9.8E-06 3.6E-05

Fluorene -- -- -- -- Blood 2.1E-05 -- 7.8E-06 2.9E-05

Indeno(1,2,3-cd)pyrene 6.4E-08 -- 2.4E-08 8.9E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01

Molybdenum -- -- -- -- Blood 8.7E-04 -- -- 8.7E-04

Naphthalene -- -- -- -- Body Weight 6.2E-05 -- 2.3E-05 8.5E-05

n-Nitrosodiphenylamine 4.6E-10 -- 1.3E-10 6.0E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 7.7E-06 -- 2.9E-06 1.1E-05

Pyrene -- -- -- -- Kidney 1.0E-04 -- 3.9E-05 1.4E-04

Selenium -- -- -- -- Whole Body 5.1E-04 -- -- 5.1E-04

Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.4E-06 -- -- 6.4E-06

Trichloroethene 1.3E-11 -- -- 1.3E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.9E-05 -- -- 1.9E-05

Chemical Total 1.6E-06 -- 6.1E-07 2.2E-06 9.5E-01 -- 1.1E-04 9.5E-01

Exposure Point Total 2.2E-06 9.5E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

4,4'-DDT -- 2.9E-14 -- 2.9E-14 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 1.3E-09 -- 1.3E-09 Blood -- 1.7E-05 -- 1.7E-05

Benzo(a)anthracene -- 8.0E-13 -- 8.0E-13 -- -- -- -- --

Benzo(a)pyrene -- 6.0E-12 -- 6.0E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 5.9E-13 -- 5.9E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 3.6E-13 -- 3.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

Cobalt -- 1.0E-08 -- 1.0E-08 Respiratory -- 2.2E-03 -- 2.2E-03

Ethylbenzene -- 4.7E-09 -- 4.7E-09 Developmental -- 2.2E-05 -- 2.2E-05

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.3E-13 -- 3.3E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 5.4E-09 -- 5.4E-09 Respiratory -- 6.2E-04 -- 6.2E-04

n-Nitrosodiphenylamine -- 7.4E-15 -- 7.4E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.1E-09 -- 7.1E-09

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 1.4E-10 -- 1.4E-10 CNS -- 1.3E-06 -- 1.3E-06

Xylene (total) -- -- -- -- CNS -- 4.6E-04 -- 4.6E-04

Chemical Total -- 2.1E-08 -- 2.1E-08 -- 5.4E-02 -- 5.4E-02

Exposure Point Total 2.1E-08 5.4E-02

Exposure Medium Total 2.3E-06 1.0E+00

Medium Total 2.3E-06 1.0E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

Radhika
Line
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TABLE I2-8.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 5.1E-07 -- 5.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 5.3E-07 -- 5.3E-07 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03

Medium Total 5.3E-07 1.3E-03

Receptor Total Total Risk Across All Media 2.8E-06 Total Hazard Across All Media 1.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.8E-01 -- 7.8E-01

EPA U.S. Environmental Protection Agency Body Weight 1.0E-04 -- 1.0E-04

GI Gastrointestinal Cardiovascular 7.1E-09 -- 7.1E-09

NOAEL No observed adverse effects level CNS 1.7E-01 1.6E-04 1.7E-01

PNS Peripheral nervous system Death 1.9E-05 -- 1.9E-05

RAGS Risk Assessment Guidance for Superfund Developmental 2.3E-05 -- 2.3E-05

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 4.1E-04 -- 4.1E-04

GI 7.1E-09 -- 7.1E-09

Hair -- -- --
Immunological -- -- --

Kidney 1.9E-02 -- 1.9E-02

Liver 4.9E-04 8.6E-04 1.4E-03

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 9.1E-04 -- 9.1E-04

Nose -- -- --
Organ weight 6.4E-06 3.1E-04 3.2E-04

PNS 6.5E-06 5.4E-06 1.2E-05

Reproductive -- -- --
Respiratory 3.2E-02 4.8E-06 3.2E-02

Skin -- -- --
Vascular -- -- --

Whole body 5.1E-04 -- 5.1E-04

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 4.5E-07 1.6E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 4.5E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00

Medium Total 1.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I2-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 9.0E-03 mg/kg-day 1.4E-06

2-Methylnaphthalene 2.2E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 4.0E-03 mg/kg-day 7.0E-04

4,4'-DDT 5.0E-03 mg/kg 7.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.7E-09 6.4E-08 mg/kg-day 5.0E-04 mg/kg-day 1.3E-04

Acenaphthene 2.4E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 6.0E-02 mg/kg-day 5.1E-06

Anthracene 3.0E-02 mg/kg 4.7E-08 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06

Barium 2.9E+02 mg/kg 4.5E-04 mg/kg-day -- -- -- 3.7E-03 mg/kg-day 2.0E-01 mg/kg-day 1.8E-02

Benzene 2.0E-03 mg/kg 3.1E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.1E-10 2.6E-08 mg/kg-day 4.0E-03 mg/kg-day 6.4E-06

Benzo(a)anthracene 1.2E-01 mg/kg 1.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.3E-07 1.5E-06 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 1.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 1.1E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 1.2E-07 mg/kg-day -- -- -- 9.8E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05

Benzo(k)fluoranthene 5.4E-02 mg/kg 8.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 6.9E-07 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg 9.4E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07

Chromium 1.1E+02 mg/kg 1.7E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 9.0E-04

Chrysene 2.7E-01 mg/kg 4.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.1E-08 3.5E-06 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg 2.9E-05 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 3.0E-04 mg/kg-day 7.8E-01

Ethylbenzene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.1E-02 (mg/kg-day)-1 2.4E-09 1.8E-06 mg/kg-day 1.0E-01 mg/kg-day 1.8E-05

Fluoranthene 8.1E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-02 mg/kg-day 2.6E-05

Fluorene 6.5E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 4.0E-02 mg/kg-day 2.1E-05

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 7.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.2E-08 6.3E-07 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --

Manganese 1.6E+03 mg/kg 2.5E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.4E-01 mg/kg-day 1.5E-01

Molybdenum 3.4E-01 mg/kg 5.3E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 5.0E-03 mg/kg-day 8.7E-04

Naphthalene 9.7E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-02 mg/kg-day 6.2E-05

n-Nitrosodiphenylamine 4.7E-02 mg/kg 7.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.6E-10 6.0E-07 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 2.8E-07 mg/kg-day -- -- -- 2.3E-06 mg/kg-day 3.0E-01 mg/kg-day 7.7E-06

Pyrene 2.4E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 3.0E-02 mg/kg-day 1.0E-04

Selenium 2.0E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 5.0E-03 mg/kg-day 5.1E-04

Tin 1.4E+01 mg/kg 2.1E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04

Titanium 4.0E+03 mg/kg 6.2E-03 mg/kg-day -- -- -- 5.1E-02 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 6.3E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 8.0E-02 mg/kg-day 6.4E-06

Trichloroethene 2.0E-03 mg/kg 3.1E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.8E-11 2.6E-08 mg/kg-day -- -- --

Xylene (total) 3.0E-01 mg/kg 4.7E-07 mg/kg-day -- -- -- 3.8E-06 mg/kg-day 2.0E-01 mg/kg-day 1.9E-05

Exp. Route Total 2.3E-06 9.5E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dermal 1,2-Dichloroethene (total) 1.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDT 5.0E-03 mg/kg 7.6E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.6E-10 5.6E-09 mg/kg-day 5.0E-04 mg/kg-day 1.1E-05

Acenaphthene 2.4E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.9E-06

Anthracene 3.0E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.8E-07

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 7.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.5E-08 5.8E-07 mg/kg-day -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 5.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.1E-07 4.3E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.0E-08 4.3E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 5.1E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05

Benzo(k)fluoranthene 5.4E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.3E-08 2.6E-07 mg/kg-day -- -- --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.7E-01 mg/kg 1.8E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.1E-08 1.3E-06 mg/kg-day -- -- --

Cobalt 1.8E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Ethylbenzene 1.4E-01 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 8.1E-02 mg/kg 5.3E-08 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 4.0E-02 mg/kg-day 9.8E-06

Fluorene 6.5E-02 mg/kg 4.3E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 4.0E-02 mg/kg-day 7.8E-06

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 2.4E-07 mg/kg-day -- -- --

Lead 8.6E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 1.6E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Molybdenum 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 6.4E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05

n-Nitrosodiphenylamine 4.7E-02 mg/kg 2.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.1E-10 1.7E-07 mg/kg-day -- -- --

Phenanthrene 1.8E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-01 mg/kg-day 2.9E-06

Pyrene 2.4E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-02 mg/kg-day 3.9E-05

Selenium 2.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.0E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 2.0E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 9.8E-07 1.1E-04

Exposure Point Total 3.3E-06 9.5E-01

Radhika
Line
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TABLE I2-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Outdoor Air Inhalation 4,4'-DDT 5.0E-03 mg/kg 1.5E-09 ug/m3 9.7E-05 (μg/m3)-1 1.5E-13 3.5E-12 mg/m3 -- -- --

(Particulates) Barium 2.9E+02 mg/kg 8.7E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 1.2E-01 mg/kg 3.6E-08 ug/m3 1.1E-04 (μg/m3)-1 4.0E-12 8.5E-11 mg/m3 -- -- --

Benzo(a)pyrene 9.0E-02 mg/kg 2.7E-08 ug/m3 1.1E-03 (μg/m3)-1 3.0E-11 6.3E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.9E-02 mg/kg 2.7E-08 ug/m3 1.1E-04 (μg/m3)-1 3.0E-12 6.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.7E-02 mg/kg 2.3E-08 ug/m3 -- -- -- 5.4E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 5.4E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 3.8E-11 mg/m3 -- -- --

Chromium 1.1E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 7.4E-08 mg/m3 -- -- --

Chrysene 2.7E-01 mg/kg 8.2E-08 ug/m3 1.1E-05 (μg/m3)-1 9.0E-13 1.9E-10 mg/m3 -- -- --

Cobalt 1.8E+01 mg/kg 5.5E-06 ug/m3 9.0E-03 (μg/m3)-1 5.0E-08 1.3E-08 mg/m3 6.0E-06 mg/m3 2.2E-03

Fluoranthene 8.1E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 4.9E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 3.5E-11 mg/m3 -- -- --

Lead 8.6E+01 mg/kg 2.6E-05 ug/m3 -- -- -- 6.1E-08 mg/m3 -- -- --

Manganese 1.6E+03 mg/kg 4.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 5.0E-05 mg/m3 2.3E-02

Molybdenum 3.4E-01 mg/kg 1.0E-07 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 4.7E-02 mg/kg 1.4E-08 ug/m3 2.6E-06 (μg/m3)-1 3.7E-14 3.3E-11 mg/m3 -- -- --

Selenium 2.0E-01 mg/kg 6.0E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 2.0E-02 mg/m3 7.1E-09

Tin 1.4E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --

Titanium 4.0E+03 mg/kg 1.2E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02

Exp. Route Total 5.0E-08 5.3E-02

Inhalation 1,2-Dichloroethene (total) 1.0E-03 mg/kg 1.5E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 1.4E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 2.4E-02 mg/kg 6.5E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Anthracene 3.0E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 5.1E-08 mg/m3 -- -- --

Benzene 2.0E-03 mg/kg 2.2E-04 ug/m3 2.9E-05 (μg/m3)-1 6.3E-09 5.0E-07 mg/m3 3.0E-02 mg/m3 1.7E-05

Carbon disulfide 6.0E-03 mg/kg 2.0E-03 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.4E-01 mg/kg 9.4E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.2E-05 mg/m3 1.0E+00 mg/m3 2.2E-05

Fluorene 6.5E-02 mg/kg 8.8E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 8.0E-04 ug/m3 3.4E-05 (μg/m3)-1 2.7E-08 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.8E-01 mg/kg 1.3E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 -- -- --

Pyrene 2.4E-01 mg/kg 3.9E-05 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 3.6E-03 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 2.0E-03 mg/kg 3.5E-04 ug/m3 2.0E-06 (μg/m3)-1 6.9E-10 8.1E-07 mg/m3 6.0E-01 mg/m3 1.3E-06

Xylene (total) 3.0E-01 mg/kg 2.0E-02 ug/m3 -- -- -- 4.6E-05 mg/m3 1.0E-01 mg/m3 4.6E-04

Exp. Route Total 5.8E-08 1.1E-03

Exposure Point Total 1.1E-07 5.4E-02

Exposure Medium Total 3.4E-06 1.0E+00

Radhika
Line
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TABLE I2-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Medium Total 3.4E-06 1.0E+00

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 7.8E-05 (μg/m3)-1 2.5E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.6E-06 1.3E-03

Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03

Medium Total 2.6E-06 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 6.0E-06 Total of Receptor Hazards Across All Media 1.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.4E-06 -- -- 1.4E-06

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-04 -- -- 7.0E-04

4,4'-DDT 2.7E-09 -- 2.6E-10 2.9E-09 Liver 1.3E-04 -- 1.1E-05 1.4E-04

Acenaphthene -- -- -- -- Liver 5.1E-06 -- 1.9E-06 7.0E-06

Anthracene -- -- -- -- No Observed Effects 1.3E-06 -- 4.8E-07 1.8E-06

Barium -- -- -- -- Kidney 1.8E-02 -- -- 1.8E-02

Benzene 3.1E-10 -- -- 3.1E-10 Blood 6.4E-06 -- -- 6.4E-06

Benzo(a)anthracene 2.3E-07 -- 9.5E-08 3.2E-07 -- -- -- -- --

Benzo(a)pyrene 1.7E-06 -- 7.1E-07 2.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.7E-07 -- 7.0E-08 2.4E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.3E-05 -- 1.2E-05 4.5E-05

Benzo(k)fluoranthene 1.0E-07 -- 4.3E-08 1.4E-07 CNS -- -- -- --

Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07

Chromium -- -- -- -- No Observed Effects 9.0E-04 -- -- 9.0E-04

Chrysene 5.1E-08 -- 2.1E-08 7.2E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 7.8E-01 -- -- 7.8E-01

Ethylbenzene 2.4E-09 -- -- 2.4E-09 Liver, Kidney 1.8E-05 -- -- 1.8E-05

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.6E-05 -- 9.8E-06 3.6E-05

Fluorene -- -- -- -- Blood 2.1E-05 -- 7.8E-06 2.9E-05

Indeno(1,2,3-cd)pyrene 9.2E-08 -- 3.9E-08 1.3E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.5E-01 -- -- 1.5E-01

Molybdenum -- -- -- -- Blood 8.7E-04 -- -- 8.7E-04

Naphthalene -- -- -- -- Body Weight 6.2E-05 -- 2.3E-05 8.5E-05

n-Nitrosodiphenylamine 6.6E-10 -- 2.1E-10 8.8E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 7.7E-06 -- 2.9E-06 1.1E-05

Pyrene -- -- -- -- Kidney 1.0E-04 -- 3.9E-05 1.4E-04

Selenium -- -- -- -- Whole Body 5.1E-04 -- -- 5.1E-04

Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.4E-06 -- -- 6.4E-06

Trichloroethene 1.8E-11 -- -- 1.8E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.9E-05 -- -- 1.9E-05

Chemical Total 2.3E-06 -- 9.8E-07 3.3E-06 9.5E-01 -- 1.1E-04 9.5E-01

Exposure Point Total 3.3E-06 9.5E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDT -- 1.5E-13 -- 1.5E-13 -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Acenaphthene -- -- -- -- -- -- -- -- --

Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 6.3E-09 -- 6.3E-09 Blood -- 1.7E-05 -- 1.7E-05

Benzo(a)anthracene -- 4.0E-12 -- 4.0E-12 -- -- -- -- --

Benzo(a)pyrene -- 3.0E-11 -- 3.0E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 3.0E-12 -- 3.0E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 9.0E-13 -- 9.0E-13 -- -- -- -- --

Cobalt -- 5.0E-08 -- 5.0E-08 Respiratory -- 2.2E-03 -- 2.2E-03

Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.2E-05 -- 2.2E-05

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-02 -- 2.3E-02

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 2.7E-08 -- 2.7E-08 Respiratory -- 6.2E-04 -- 6.2E-04

n-Nitrosodiphenylamine -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.1E-09 -- 7.1E-09

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 6.9E-10 -- 6.9E-10 CNS -- 1.3E-06 -- 1.3E-06

Xylene (total) -- -- -- -- CNS -- 4.6E-04 -- 4.6E-04

Chemical Total -- 1.1E-07 -- 1.1E-07 -- 5.4E-02 -- 5.4E-02

Exposure Point Total 1.1E-07 5.4E-02

Exposure Medium Total 3.4E-06 1.0E+00

Medium Total 3.4E-06 1.0E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Radhika
Line
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TABLE I2-8.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 2.5E-06 -- 2.5E-06 Liver -- 7.6E-04 -- 7.6E-04

Chemical Total -- 2.6E-06 -- 2.6E-06 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03

Receptor Total Total Risk Across All Media 6.0E-06 Total Hazard Across All Media 1.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.8E-01 -- 7.8E-01

EPA U.S. Environmental Protection Agency Body Weight 1.0E-04 -- 1.0E-04

GI Gastrointestinal Cardiovascular 7.1E-09 -- 7.1E-09

NOAEL No observed adverse effects level CNS 1.7E-01 1.6E-04 1.7E-01

PNS Peripheral nervous system Death 1.9E-05 -- 1.9E-05

RAGS Risk Assessment Guidance for Superfund Developmental 2.3E-05 -- 2.3E-05

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 4.1E-04 -- 4.1E-04

GI 7.1E-09 -- 7.1E-09

Hair -- -- --
Immunological -- -- --

Kidney 1.9E-02 -- 1.9E-02

Liver 4.9E-04 8.6E-04 1.4E-03

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 9.1E-04 -- 9.1E-04

Nose -- -- --
Organ weight 6.4E-06 3.1E-04 3.2E-04

PNS 6.5E-06 5.4E-06 1.2E-05

Reproductive -- -- --
Respiratory 3.2E-02 4.8E-06 3.2E-02

Skin -- -- --
Vascular -- -- --

Whole body 5.1E-04 -- 5.1E-04

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.7E-06 -- 7.1E-07 2.4E-06 -- -- -- -- --

Chemical Total 1.7E-06 -- 7.1E-07 2.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-06 0.0E+00

Medium Total 2.4E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.5E-06 -- 2.5E-06 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.5E-06 0.0E+00

Exposure Medium Total 2.5E-06 0.0E+00

Receptor Total Total Risk Across All Media 4.9E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California



1 of 5

TABLE I2-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 8.4E-03 mg/kg 3.9E-09 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 9.0E-03 mg/kg-day 1.3E-06

2-Methylnaphthalene 2.2E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 4.0E-03 mg/kg-day 7.5E-05

4,4'-DDD 2.5E-02 mg/kg 1.2E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.8E-09 3.4E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 6.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.1E-08 1.8E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 2.0E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.8E-09 5.9E-08 mg/kg-day 5.0E-04 mg/kg-day 1.2E-04

Acenaphthene 4.1E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 6.0E-02 mg/kg-day 9.4E-07

Acetone 1.0E+00 mg/kg 4.7E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 9.0E-01 mg/kg-day 1.5E-06

Anthracene 9.2E-02 mg/kg 4.3E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.2E-07

Aroclor-1254 4.7E-02 mg/kg 2.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-08 6.4E-08 mg/kg-day 2.0E-05 mg/kg-day 3.2E-03

Aroclor-1260 1.5E-01 mg/kg 7.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-07 2.1E-07 mg/kg-day 2.0E-05 mg/kg-day 1.0E-02

Barium 2.9E+02 mg/kg 1.4E-04 mg/kg-day -- -- -- 3.9E-04 mg/kg-day 2.0E-01 mg/kg-day 2.0E-03

Benzene 1.1E-03 mg/kg 5.3E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 5.3E-11 1.5E-09 mg/kg-day 4.0E-03 mg/kg-day 3.9E-07

Benzo(a)anthracene 2.4E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.3E-07 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.4E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.4E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 9.4E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 3.0E-02 mg/kg-day 9.1E-06

Benzo(k)fluoranthene 6.1E-02 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.4E-08 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 1.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-09 3.3E-08 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 9.5E-09 mg/kg-day 1.0E-01 mg/kg-day 9.5E-08

Chromium 2.1E+02 mg/kg 9.7E-05 mg/kg-day -- -- -- 2.8E-04 mg/kg-day 1.5E+00 mg/kg-day 1.9E-04

Chrysene 2.0E-01 mg/kg 9.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-08 2.8E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg 7.3E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.1E-02

Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-07 8.4E-08 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 8.9E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.4E-07 2.6E-08 mg/kg-day 5.0E-05 mg/kg-day 5.2E-04

Ethylbenzene 3.8E-02 mg/kg 1.8E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 2.0E-10 5.2E-08 mg/kg-day 1.0E-01 mg/kg-day 5.2E-07

Fluoranthene 2.3E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 4.0E-02 mg/kg-day 7.7E-06

Fluorene 6.5E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 4.0E-02 mg/kg-day 2.2E-06

gamma-BHC (Lindane) 2.0E-03 mg/kg 9.4E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 1.0E-09 2.7E-09 mg/kg-day 3.0E-04 mg/kg-day 9.1E-06

gamma-Chlordane 6.0E-03 mg/kg 2.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.7E-09 8.2E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05

Heptachlor 6.0E-04 mg/kg 2.8E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-09 8.2E-10 mg/kg-day 5.0E-04 mg/kg-day 1.6E-06

Heptachlor epoxide 4.0E-03 mg/kg 1.9E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.0E-08 5.5E-09 mg/kg-day 1.3E-05 mg/kg-day 4.2E-04

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 1.9E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 9.3E-05 mg/kg-day -- -- --

Molybdenum 5.2E+00 mg/kg 2.5E-06 mg/kg-day -- -- -- 7.2E-06 mg/kg-day 5.0E-03 mg/kg-day 1.4E-03

Naphthalene 9.7E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 2.0E-02 mg/kg-day 6.6E-06

Nickel 8.1E+01 mg/kg 3.8E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 2.0E-02 mg/kg-day 5.5E-03

n-Nitrosodiphenylamine 1.5E-01 mg/kg 7.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.3E-10 2.1E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 6.9E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 3.0E-01 mg/kg-day 6.7E-07

Phenol 4.1E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.6E-06 mg/kg-day 3.0E-01 mg/kg-day 1.9E-05

Picric Acid 3.0E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-03 mg/kg-day 2.1E-04

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Pyrene 1.2E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06

Selenium 8.1E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 5.0E-03 mg/kg-day 2.2E-04

Silver 3.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 4.2E-06 mg/kg-day 5.0E-03 mg/kg-day 8.3E-04

Tin 1.3E+01 mg/kg 6.0E-06 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 6.0E-01 mg/kg-day 2.9E-05

Titanium 4.3E+03 mg/kg 2.0E-03 mg/kg-day -- -- -- 5.9E-03 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 8.0E-02 mg/kg-day 6.8E-07

Trichloroethene 5.3E-03 mg/kg 2.5E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.5E-11 7.2E-09 mg/kg-day -- -- --

Vanadium 1.4E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 3.9E-02

Vinyl chloride 2.0E-03 mg/kg 9.4E-10 mg/kg-day 2.7E-01 (mg/kg-day)-1 2.5E-10 2.7E-09 mg/kg-day 3.0E-03 mg/kg-day 9.1E-07

Xylene (total) 1.9E-01 mg/kg 9.0E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 2.0E-01 mg/kg-day 1.3E-06

Zinc 1.8E+02 mg/kg 8.4E-05 mg/kg-day -- -- -- 2.4E-04 mg/kg-day 3.0E-01 mg/kg-day 8.1E-04

Exp. Route Total 2.30E-06 1.4E-01

Dermal 1,2-Dichloroethene (total) 8.4E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 2.5E-02 mg/kg 4.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.1E-09 1.4E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 2.4E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 8.3E-09 7.1E-08 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 2.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 8.2E-10 7.0E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

Acenaphthene 4.1E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 6.0E-02 mg/kg-day 4.9E-07

Acetone 1.0E+00 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 9.2E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.5E-08 mg/kg-day 3.0E-01 mg/kg-day 2.2E-07

Aroclor-1254 4.7E-02 mg/kg 1.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.5E-08 3.6E-08 mg/kg-day 2.0E-05 mg/kg-day 1.8E-03

Aroclor-1260 1.5E-01 mg/kg 3.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.9E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.7E-03

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 1.1E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.0E-08 1.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.3E-07 1.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.2E-08 1.8E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 4.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-02 mg/kg-day 4.7E-06

Benzo(k)fluoranthene 6.1E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.3E-08 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 5.8E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.0E-10 1.7E-08 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 2.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-01 mg/kg 4.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.9E-09 1.4E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.1E-08 4.3E-08 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 3.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.7E-08 1.0E-08 mg/kg-day 5.0E-05 mg/kg-day 2.1E-04

Ethylbenzene 3.8E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.3E-01 mg/kg 5.5E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 4.0E-02 mg/kg-day 4.0E-06

Fluorene 6.5E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 4.0E-02 mg/kg-day 1.2E-06

Radhika
Line
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TABLE I2-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

gamma-BHC (Lindane) 2.0E-03 mg/kg 1.5E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 1.6E-10 4.4E-10 mg/kg-day 3.0E-04 mg/kg-day 1.5E-06

gamma-Chlordane 6.0E-03 mg/kg 4.5E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.8E-10 1.3E-09 mg/kg-day 5.0E-04 mg/kg-day 2.6E-06

Heptachlor 6.0E-04 mg/kg 1.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-10 3.3E-10 mg/kg-day 5.0E-04 mg/kg-day 6.6E-07

Heptachlor epoxide 4.0E-03 mg/kg 7.5E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 4.1E-09 2.2E-09 mg/kg-day 1.3E-05 mg/kg-day 1.7E-04

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.9E-08 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.9E-08 mg/kg-day 2.0E-02 mg/kg-day 3.4E-06

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

n-Nitrosodiphenylamine 1.5E-01 mg/kg 2.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.5E-10 8.2E-08 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-01 mg/kg-day 3.5E-07

Phenol 4.1E+00 mg/kg 7.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-01 mg/kg-day 7.5E-06

Picric Acid 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Pyrene 1.2E-01 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 3.0E-02 mg/kg-day 2.8E-06

Selenium 8.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 3.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.3E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 5.3E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Vinyl chloride 2.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 1.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.2E-06 8.0E-03

Exposure Point Total 3.5E-06 1.4E-01

Outdoor Air Inhalation 4,4'-DDD 2.5E-02 mg/kg 6.0E-09 ug/m3 6.9E-05 (μg/m3)-1 4.2E-13 1.8E-11 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.3E-01 mg/kg 3.1E-08 ug/m3 9.7E-05 (μg/m3)-1 3.0E-12 9.2E-11 mg/m3 -- -- --

4,4'-DDT 4.3E-02 mg/kg 1.0E-08 ug/m3 9.7E-05 (μg/m3)-1 1.0E-12 3.0E-11 mg/m3 -- -- --

Aroclor-1254 4.7E-02 mg/kg 1.1E-08 ug/m3 5.7E-04 (μg/m3)-1 6.5E-12 3.3E-11 mg/m3 -- -- --

Aroclor-1260 1.5E-01 mg/kg 3.6E-08 ug/m3 5.7E-04 (μg/m3)-1 2.1E-11 1.1E-10 mg/m3 -- -- --

Barium 2.9E+02 mg/kg 7.0E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 2.4E-01 mg/kg 5.8E-08 ug/m3 1.1E-04 (μg/m3)-1 6.4E-12 1.7E-10 mg/m3 -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-03 (μg/m3)-1 6.6E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.7E-10 mg/m3 -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 4.8E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 -- -- --

Benzo(k)fluoranthene 6.1E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.3E-11 mg/m3 -- -- --

Carbazole 2.4E-02 mg/kg 5.8E-09 ug/m3 1.1E-05 (μg/m3)-1 6.4E-14 1.7E-11 mg/m3 -- -- --

Chromium 2.1E+02 mg/kg 5.0E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chrysene 2.0E-01 mg/kg 4.9E-08 ug/m3 1.1E-05 (μg/m3)-1 5.4E-13 1.4E-10 mg/m3 -- -- --

Cobalt 1.6E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.5E-08 ug/m3 1.2E-03 (μg/m3)-1 1.8E-11 4.3E-11 mg/m3 -- -- --

Dieldrin 1.9E-02 mg/kg 4.6E-09 ug/m3 4.6E-03 (μg/m3)-1 2.1E-11 1.3E-11 mg/m3 -- -- --

Fluoranthene 2.3E-01 mg/kg 5.5E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 -- -- --

gamma-BHC (Lindane) 2.0E-03 mg/kg 4.8E-10 ug/m3 3.1E-04 (μg/m3)-1 1.5E-13 1.4E-12 mg/m3 -- -- --

gamma-Chlordane 6.0E-03 mg/kg 1.5E-09 ug/m3 3.4E-04 (μg/m3)-1 4.9E-13 4.2E-12 mg/m3 7.0E-04 mg/m3 6.0E-09

Heptachlor 6.0E-04 mg/kg 1.5E-10 ug/m3 1.3E-03 (μg/m3)-1 1.9E-13 4.2E-13 mg/m3 -- -- --

Heptachlor epoxide 4.0E-03 mg/kg 9.7E-10 ug/m3 2.6E-03 (μg/m3)-1 2.5E-12 2.8E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 ug/m3 1.1E-04 (μg/m3)-1 3.7E-12 9.9E-11 mg/m3 -- -- --

Lead 6.8E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --

Molybdenum 5.2E+00 mg/kg 1.3E-06 ug/m3 -- -- -- 3.7E-09 mg/m3 -- -- --

Nickel 8.1E+01 mg/kg 2.0E-05 ug/m3 2.6E-04 (μg/m3)-1 5.1E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

n-Nitrosodiphenylamine 1.5E-01 mg/kg 3.6E-08 ug/m3 2.6E-06 (μg/m3)-1 9.4E-14 1.1E-10 mg/m3 -- -- --

Phenol 4.1E+00 mg/kg 9.9E-07 ug/m3 -- -- -- 2.9E-09 mg/m3 2.0E-01 mg/m3 1.4E-08

Picric Acid 3.0E-01 mg/kg 7.3E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --

Selenium 8.1E-01 mg/kg 2.0E-07 ug/m3 -- -- -- 5.7E-10 mg/m3 2.0E-02 mg/m3 2.9E-08

Silver 3.0E+00 mg/kg 7.4E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Tin 1.3E+01 mg/kg 3.1E-06 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 1.0E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Vanadium 1.4E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Zinc 1.8E+02 mg/kg 4.3E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Exp. Route Total 3.9E-08 3.4E-02

Inhalation 1,2-Dichloroethene (total) 8.4E-03 mg/kg 1.0E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 4.1E-02 mg/kg 8.9E-05 ug/m3 -- -- -- 2.6E-07 mg/m3 -- -- --

Acetone 1.0E+00 mg/kg 2.2E-02 ug/m3 -- -- -- 6.5E-05 mg/m3 3.1E+01 mg/m3 2.1E-06

Anthracene 9.2E-02 mg/kg 5.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 1.1E-03 mg/kg 9.7E-05 ug/m3 2.9E-05 (μg/m3)-1 2.8E-09 2.8E-07 mg/m3 3.0E-02 mg/m3 9.4E-06

Carbon disulfide 6.9E-03 mg/kg 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 7.0E-01 mg/m3 7.5E-06

Ethylbenzene 3.8E-02 mg/kg 2.1E-03 ug/m3 2.5E-06 (μg/m3)-1 5.1E-09 6.0E-06 mg/m3 1.0E+00 mg/m3 6.0E-06

Fluorene 6.5E-02 mg/kg 7.1E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 6.4E-04 ug/m3 3.4E-05 (μg/m3)-1 2.2E-08 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.5E-01 mg/kg 8.6E-05 ug/m3 -- -- -- 2.5E-07 mg/m3 -- -- --

Pyrene 1.2E-01 mg/kg 1.5E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 2.9E-03 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 5.3E-03 mg/kg 7.3E-04 ug/m3 2.0E-06 (μg/m3)-1 1.5E-09 2.1E-06 mg/m3 6.0E-01 mg/m3 3.6E-06

Vinyl chloride 2.0E-03 mg/kg 6.4E-04 ug/m3 7.8E-05 (μg/m3)-1 5.0E-08 1.9E-06 mg/m3 1.0E-01 mg/m3 1.9E-05

Xylene (total) 1.9E-01 mg/kg 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 1.0E-01 mg/m3 2.9E-04

Radhika
Line



5 of 5

TABLE I2-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 8.1E-08 9.6E-04

Exposure Point Total 1.2E-07 3.5E-02

Exposure Medium Total 3.6E-06 1.8E-01

Medium Total 3.6E-06 1.8E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 6.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 8.3E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.3E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 1.5E-05 ug/m3 4.0E-05 (μg/m3)-1 6.0E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 2.0E-06 (μg/m3)-1 6.2E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 2.6E-02 ug/m3 7.8E-05 (μg/m3)-1 2.0E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.1E-06 1.3E-03

Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 5.7E-06 Total of Receptor Hazards Across All Media 1.8E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.3E-06 -- -- 1.3E-06

2-Methylnaphthalene -- -- -- -- Respiratory 7.5E-05 -- -- 7.5E-05

4,4'-DDD 2.8E-09 -- 1.1E-09 3.9E-09 -- -- -- -- --

4,4'-DDE 2.1E-08 -- 8.3E-09 2.9E-08 -- -- -- -- --

4,4'-DDT 6.8E-09 -- 8.2E-10 7.6E-09 Liver 1.2E-04 -- 1.4E-05 1.3E-04

Acenaphthene -- -- -- -- Liver 9.4E-07 -- 4.9E-07 1.4E-06

Acetone -- -- -- -- Kidney 1.5E-06 -- -- 1.5E-06

Anthracene -- -- -- -- No Observed Effects 4.2E-07 -- 2.2E-07 6.4E-07

Aroclor-1254 4.4E-08 -- 2.5E-08 6.9E-08 Eyes, Nails, Immunological 3.2E-03 -- 1.8E-03 5.0E-03

Aroclor-1260 1.4E-07 -- 7.9E-08 2.2E-07 Eyes, Nails, Immunological 1.0E-02 -- 5.7E-03 1.6E-02

Barium -- -- -- -- Kidney 2.0E-03 -- -- 2.0E-03

Benzene 5.3E-11 -- -- 5.3E-11 Blood 3.9E-07 -- -- 3.9E-07

Benzo(a)anthracene 1.4E-07 -- 7.0E-08 2.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.4E-06 -- 7.3E-07 2.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.4E-07 -- 7.2E-08 2.1E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 9.1E-06 -- 4.7E-06 1.4E-05

Benzo(k)fluoranthene 3.4E-08 -- 1.8E-08 5.2E-08 -- -- -- -- --

Carbazole 1.4E-09 -- 7.0E-10 2.1E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 9.5E-08 -- -- 9.5E-08

Chromium -- -- -- -- No Observed Effects 1.9E-04 -- -- 1.9E-04

Chrysene 1.1E-08 -- 5.9E-09 1.7E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 7.1E-02 -- -- 7.1E-02

Dibenz(a,h)anthracene 1.2E-07 -- 6.1E-08 1.8E-07 -- -- -- -- --

Dieldrin 1.4E-07 -- 5.7E-08 2.0E-07 Liver 5.2E-04 -- 2.1E-04 7.3E-04

Ethylbenzene 2.0E-10 -- -- 2.0E-10 Liver, Kidney 5.2E-07 -- -- 5.2E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.7E-06 -- 4.0E-06 1.2E-05

Fluorene -- -- -- -- Blood 2.2E-06 -- 1.2E-06 3.4E-06

gamma-BHC (Lindane) 1.0E-09 -- 1.6E-10 1.2E-09 Liver, Kidney 9.1E-06 -- 1.5E-06 1.1E-05

gamma-Chlordane 3.7E-09 -- 5.8E-10 4.2E-09 Liver 1.6E-05 -- 2.6E-06 1.9E-05

Heptachlor 1.2E-09 -- 4.6E-10 1.6E-09 Liver 1.6E-06 -- 6.6E-07 2.3E-06

Heptachlor epoxide 1.0E-08 -- 4.1E-09 1.4E-08 Organ Weight 4.2E-04 -- 1.7E-04 5.9E-04

Indeno(1,2,3-cd)pyrene 7.9E-08 -- 4.1E-08 1.2E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.4E-03 -- -- 1.4E-03

Naphthalene -- -- -- -- Body Weight 6.6E-06 -- 3.4E-06 1.0E-05

Nickel -- -- -- -- Body Weight, Organ Weight 5.5E-03 -- -- 5.5E-03

n-Nitrosodiphenylamine 6.3E-10 -- 2.5E-10 8.9E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 6.7E-07 -- 3.5E-07 1.0E-06

Phenol -- -- -- -- Body Weight 1.9E-05 -- 7.5E-06 2.6E-05

Picric Acid -- -- -- -- -- 2.1E-04 -- -- 2.1E-04

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Pyrene -- -- -- -- Kidney 5.5E-06 -- 2.8E-06 8.3E-06

Selenium -- -- -- -- Whole Body 2.2E-04 -- -- 2.2E-04

Silver -- -- -- -- Skin 8.3E-04 -- -- 8.3E-04

Tin -- -- -- -- Liver, Kidney 2.9E-05 -- -- 2.9E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.8E-07 -- -- 6.8E-07

Trichloroethene 1.5E-11 -- -- 1.5E-11 -- -- -- -- --

Vanadium -- -- -- -- Hair 3.9E-02 -- -- 3.9E-02

Vinyl chloride 2.5E-10 -- -- 2.5E-10 Liver 9.1E-07 -- -- 9.1E-07

Xylene (total) -- -- -- -- Body Weight, Death 1.3E-06 -- -- 1.3E-06

Zinc -- -- -- -- Blood 8.1E-04 -- -- 8.1E-04

Chemical Total 2.3E-06 -- 1.2E-06 3.5E-06 1.4E-01 -- 8.0E-03 1.4E-01

Exposure Point Total 3.5E-06 1.4E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 4.2E-13 -- 4.2E-13 -- -- -- -- --

4,4'-DDE -- 3.0E-12 -- 3.0E-12 -- -- -- -- --

4,4'-DDT -- 1.0E-12 -- 1.0E-12 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 2.1E-06 -- 2.1E-06

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 6.5E-12 -- 6.5E-12 -- -- -- -- --

Aroclor-1260 -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 2.8E-09 -- 2.8E-09 Blood -- 9.4E-06 -- 9.4E-06

Benzo(a)anthracene -- 6.4E-12 -- 6.4E-12 -- -- -- -- --

Benzo(a)pyrene -- 6.6E-11 -- 6.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Carbazole -- 6.4E-14 -- 6.4E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.5E-06 -- 7.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --

Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.8E-03 -- 1.8E-03

Dibenz(a,h)anthracene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --

Dieldrin -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Ethylbenzene -- 5.1E-09 -- 5.1E-09 Developmental -- 6.0E-06 -- 6.0E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluorene -- -- -- -- -- -- -- -- --

gamma-BHC (Lindane) -- 1.5E-13 -- 1.5E-13 -- -- -- -- --

gamma-Chlordane -- 4.9E-13 -- 4.9E-13 Liver -- 6.0E-09 -- 6.0E-09

Heptachlor -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

Heptachlor epoxide -- 2.5E-12 -- 2.5E-12 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.7E-12 -- 3.7E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 2.2E-08 -- 2.2E-08 Respiratory -- 6.2E-04 -- 6.2E-04

Nickel -- 5.1E-09 -- 5.1E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

n-Nitrosodiphenylamine -- 9.4E-14 -- 9.4E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.4E-08 -- 1.4E-08

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.9E-08 -- 2.9E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 1.5E-09 -- 1.5E-09 CNS -- 3.6E-06 -- 3.6E-06

Vanadium -- -- -- -- -- -- -- -- --

Vinyl chloride -- 5.0E-08 -- 5.0E-08 Liver -- 1.9E-05 -- 1.9E-05

Xylene (total) -- -- -- -- CNS -- 2.9E-04 -- 2.9E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.2E-07 -- 1.2E-07 -- 3.5E-02 -- 3.5E-02

Exposure Point Total 1.2E-07 3.5E-02

Exposure Medium Total 3.6E-06 1.8E-01

Medium Total 3.6E-06 1.8E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 6.0E-10 -- 6.0E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 6.2E-08 -- 6.2E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 2.0E-06 -- 2.0E-06 Liver -- 7.6E-04 -- 7.6E-04

Radhika
Line
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TABLE I2-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chemical Total -- 2.1E-06 -- 2.1E-06 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 2.1E-06 1.3E-03

Exposure Medium Total 2.1E-06 1.3E-03

Medium Total 2.1E-06 1.3E-03

Receptor Total Total Risk Across All Media 5.7E-06 Total Hazard Across All Media 1.8E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.4E-02 -- 7.4E-02

EPA U.S. Environmental Protection Agency Body Weight 5.6E-03 -- 5.6E-03

GI Gastrointestinal Cardiovascular 2.9E-08 -- 2.9E-08

NOAEL No observed adverse effects level CNS 3.0E-04 1.6E-04 4.6E-04

PNS Peripheral nervous system Death 1.3E-06 -- 1.3E-06

RAGS Risk Assessment Guidance for Superfund Developmental 6.1E-06 -- 6.1E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes 2.1E-02 -- 2.1E-02

Fetus 4.1E-04 -- 4.1E-04

GI 2.9E-08 -- 2.9E-08

Hair 3.9E-02 -- 3.9E-02

Immunological 2.1E-02 -- 2.1E-02

Kidney 2.0E-03 -- 2.0E-03

Liver 9.6E-04 8.6E-04 1.8E-03

Nails 2.1E-02 -- 2.1E-02

No Observed Adverse Effects -- -- --
No Observed Effects 1.9E-04 -- 1.9E-04

Nose -- -- --
Organ weight 6.1E-03 3.1E-04 6.4E-03

PNS 7.5E-06 5.4E-06 1.3E-05

Reproductive -- -- --
Respiratory 3.4E-02 4.8E-06 3.4E-02

Skin 8.3E-04 -- 8.3E-04

Vascular -- -- --
Whole body 2.2E-04 -- 2.2E-04

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.4E-06 -- 7.3E-07 2.1E-06 -- -- -- -- --

Chemical Total 1.4E-06 -- 7.3E-07 2.1E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.1E-06 0.0E+00

Medium Total 2.1E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.0E-06 -- 2.0E-06 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 2.0E-06 -- 2.0E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.0E-06 0.0E+00

Exposure Medium Total 2.0E-06 0.0E+00

Medium Total 2.0E-06 0.0E+00

Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 8.4E-03 mg/kg 9.2E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 9.0E-03 mg/kg-day 1.2E-05

2-Methylnaphthalene 2.2E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 4.0E-03 mg/kg-day 7.0E-04

4,4'-DDD 2.5E-02 mg/kg 2.7E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.6E-09 3.2E-07 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 1.4E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.8E-08 1.7E-06 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 4.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-08 5.5E-07 mg/kg-day 5.0E-04 mg/kg-day 1.1E-03

Acenaphthene 4.1E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 6.0E-02 mg/kg-day 8.7E-06

Acetone 1.0E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 9.0E-01 mg/kg-day 1.4E-05

Anthracene 9.2E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-01 mg/kg-day 3.9E-06

Aroclor-1254 4.7E-02 mg/kg 5.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.0E-07 6.0E-07 mg/kg-day 2.0E-05 mg/kg-day 3.0E-02

Aroclor-1260 1.5E-01 mg/kg 1.6E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-07 1.9E-06 mg/kg-day 2.0E-05 mg/kg-day 9.6E-02

Barium 2.9E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 3.7E-03 mg/kg-day 2.0E-01 mg/kg-day 1.8E-02

Benzene 1.1E-03 mg/kg 1.2E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.2E-10 1.4E-08 mg/kg-day 4.0E-03 mg/kg-day 3.6E-06

Benzo(a)anthracene 2.4E-01 mg/kg 2.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.2E-07 3.1E-06 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-06 3.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-07 3.2E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 3.0E-02 mg/kg-day 8.5E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 6.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.0E-08 7.8E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 2.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.2E-09 3.1E-07 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg 7.6E-09 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 1.0E-01 mg/kg-day 8.9E-07

Chromium 2.1E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day 1.5E+00 mg/kg-day 1.8E-03

Chrysene 2.0E-01 mg/kg 2.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.7E-08 2.6E-06 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01

Dibenz(a,h)anthracene 6.1E-02 mg/kg 6.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.7E-07 7.8E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 2.1E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.3E-07 2.4E-07 mg/kg-day 5.0E-05 mg/kg-day 4.9E-03

Ethylbenzene 3.8E-02 mg/kg 4.2E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.6E-10 4.9E-07 mg/kg-day 1.0E-01 mg/kg-day 4.9E-06

Fluoranthene 2.3E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 4.0E-02 mg/kg-day 7.2E-05

Fluorene 6.5E-02 mg/kg 7.1E-08 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 4.0E-02 mg/kg-day 2.1E-05

gamma-BHC (Lindane) 2.0E-03 mg/kg 2.2E-09 mg/kg-day 1.1E+00 (mg/kg-day)-1 2.4E-09 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

gamma-Chlordane 6.0E-03 mg/kg 6.6E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 8.5E-09 7.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.5E-04

Heptachlor 6.0E-04 mg/kg 6.6E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.7E-09 7.7E-09 mg/kg-day 5.0E-04 mg/kg-day 1.5E-05

Heptachlor epoxide 4.0E-03 mg/kg 4.4E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.4E-08 5.1E-08 mg/kg-day 1.3E-05 mg/kg-day 3.9E-03

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.8E-06 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --

Molybdenum 5.2E+00 mg/kg 5.7E-06 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 5.0E-03 mg/kg-day 1.3E-02

Naphthalene 9.7E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-02 mg/kg-day 6.2E-05

Nickel 8.1E+01 mg/kg 8.9E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 2.0E-02 mg/kg-day 5.2E-02

n-Nitrosodiphenylamine 1.5E-01 mg/kg 1.6E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.5E-09 1.9E-06 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-01 mg/kg-day 6.3E-06

Phenol 4.1E+00 mg/kg 4.5E-06 mg/kg-day -- -- -- 5.2E-05 mg/kg-day 3.0E-01 mg/kg-day 1.7E-04

Picric Acid 3.0E-01 mg/kg 3.3E-07 mg/kg-day -- -- -- 3.8E-06 mg/kg-day 2.0E-03 mg/kg-day 1.9E-03

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Pyrene 1.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 3.0E-02 mg/kg-day 5.1E-05

Selenium 8.1E-01 mg/kg 8.9E-07 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 5.0E-03 mg/kg-day 2.1E-03

Silver 3.0E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 3.9E-05 mg/kg-day 5.0E-03 mg/kg-day 7.8E-03

Tin 1.3E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 6.0E-01 mg/kg-day 2.7E-04

Titanium 4.3E+03 mg/kg 4.7E-03 mg/kg-day -- -- -- 5.5E-02 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 8.0E-02 mg/kg-day 6.4E-06

Trichloroethene 5.3E-03 mg/kg 5.8E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.4E-11 6.8E-08 mg/kg-day -- -- --

Vanadium 1.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Vinyl chloride 2.0E-03 mg/kg 2.2E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 5.9E-10 2.6E-08 mg/kg-day 3.0E-03 mg/kg-day 8.5E-06

Xylene (total) 1.9E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 2.0E-01 mg/kg-day 1.2E-05

Zinc 1.8E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 2.3E-03 mg/kg-day 3.0E-01 mg/kg-day 7.6E-03

Exp. Route Total 5.4E-06 1.3E+00

Dermal 1,2-Dichloroethene (total) 8.4E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 2.5E-02 mg/kg 7.9E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.9E-09 9.3E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 4.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-08 4.8E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 4.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-09 4.8E-08 mg/kg-day 5.0E-04 mg/kg-day 9.5E-05

Acenaphthene 4.1E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 6.0E-02 mg/kg-day 3.3E-06

Acetone 1.0E+00 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 9.2E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Aroclor-1254 4.7E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.2E-08 2.4E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02

Aroclor-1260 1.5E-01 mg/kg 6.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.3E-07 7.8E-07 mg/kg-day 2.0E-05 mg/kg-day 3.9E-02

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 1.1E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 2.4E-01 mg/kg 9.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 1.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 8.3E-08 mg/kg-day -- -- -- 9.6E-07 mg/kg-day 3.0E-02 mg/kg-day 3.2E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 2.9E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 9.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-09 1.2E-07 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 2.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-01 mg/kg 8.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.0E-08 9.8E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 6.1E-02 mg/kg 2.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.0E-07 2.9E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 6.0E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 9.7E-08 7.0E-08 mg/kg-day 5.0E-05 mg/kg-day 1.4E-03

Ethylbenzene 3.8E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.3E-01 mg/kg 9.3E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.7E-05

Fluorene 6.5E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 4.0E-02 mg/kg-day 7.8E-06

Radhika
Line



3 of 5

TABLE I2-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

gamma-BHC (Lindane) 2.0E-03 mg/kg 2.5E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 2.8E-10 3.0E-09 mg/kg-day 3.0E-04 mg/kg-day 9.9E-06

gamma-Chlordane 6.0E-03 mg/kg 7.6E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 9.9E-10 8.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.8E-05

Heptachlor 6.0E-04 mg/kg 1.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.8E-10 2.2E-09 mg/kg-day 5.0E-04 mg/kg-day 4.4E-06

Heptachlor epoxide 4.0E-03 mg/kg 1.3E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 7.0E-09 1.5E-08 mg/kg-day 1.3E-05 mg/kg-day 1.1E-03

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.9E-08 6.7E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 4.0E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

n-Nitrosodiphenylamine 1.5E-01 mg/kg 4.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.3E-10 5.6E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 6.1E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 3.0E-01 mg/kg-day 2.4E-06

Phenol 4.1E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-01 mg/kg-day 5.1E-05

Picric Acid 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Pyrene 1.2E-01 mg/kg 5.0E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 3.0E-02 mg/kg-day 1.9E-05

Selenium 8.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 3.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.3E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 5.3E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Vinyl chloride 2.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 1.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.0E-06 5.4E-02

Exposure Point Total 7.4E-06 1.3E+00

Outdoor Air Inhalation 4,4'-DDD 2.5E-02 mg/kg 1.5E-09 ug/m3 6.9E-05 (μg/m3)-1 1.0E-13 1.8E-11 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.3E-01 mg/kg 7.9E-09 ug/m3 9.7E-05 (μg/m3)-1 7.6E-13 9.2E-11 mg/m3 -- -- --

4,4'-DDT 4.3E-02 mg/kg 2.6E-09 ug/m3 9.7E-05 (μg/m3)-1 2.5E-13 3.0E-11 mg/m3 -- -- --

Aroclor-1254 4.7E-02 mg/kg 2.8E-09 ug/m3 5.7E-04 (μg/m3)-1 1.6E-12 3.3E-11 mg/m3 -- -- --

Aroclor-1260 1.5E-01 mg/kg 9.1E-09 ug/m3 5.7E-04 (μg/m3)-1 5.2E-12 1.1E-10 mg/m3 -- -- --

Barium 2.9E+02 mg/kg 1.7E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 2.4E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 1.7E-10 mg/m3 -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 -- -- --

Benzo(k)fluoranthene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 4.3E-11 mg/m3 -- -- --

Carbazole 2.4E-02 mg/kg 1.5E-09 ug/m3 1.1E-05 (μg/m3)-1 1.6E-14 1.7E-11 mg/m3 -- -- --

Chromium 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chrysene 2.0E-01 mg/kg 1.2E-08 ug/m3 1.1E-05 (μg/m3)-1 1.3E-13 1.4E-10 mg/m3 -- -- --

Cobalt 1.6E+01 mg/kg 9.4E-07 ug/m3 9.0E-03 (μg/m3)-1 8.5E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dibenz(a,h)anthracene 6.1E-02 mg/kg 3.7E-09 ug/m3 1.2E-03 (μg/m3)-1 4.4E-12 4.3E-11 mg/m3 -- -- --

Dieldrin 1.9E-02 mg/kg 1.1E-09 ug/m3 4.6E-03 (μg/m3)-1 5.3E-12 1.3E-11 mg/m3 -- -- --

Fluoranthene 2.3E-01 mg/kg 1.4E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 -- -- --

gamma-BHC (Lindane) 2.0E-03 mg/kg 1.2E-10 ug/m3 3.1E-04 (μg/m3)-1 3.7E-14 1.4E-12 mg/m3 -- -- --

gamma-Chlordane 6.0E-03 mg/kg 3.6E-10 ug/m3 3.4E-04 (μg/m3)-1 1.2E-13 4.2E-12 mg/m3 7.0E-04 mg/m3 6.0E-09

Heptachlor 6.0E-04 mg/kg 3.6E-11 ug/m3 1.3E-03 (μg/m3)-1 4.7E-14 4.2E-13 mg/m3 -- -- --

Heptachlor epoxide 4.0E-03 mg/kg 2.4E-10 ug/m3 2.6E-03 (μg/m3)-1 6.3E-13 2.8E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.5E-09 ug/m3 1.1E-04 (μg/m3)-1 9.3E-13 9.9E-11 mg/m3 -- -- --

Lead 6.8E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --

Molybdenum 5.2E+00 mg/kg 3.2E-07 ug/m3 -- -- -- 3.7E-09 mg/m3 -- -- --

Nickel 8.1E+01 mg/kg 4.9E-06 ug/m3 2.6E-04 (μg/m3)-1 1.3E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

n-Nitrosodiphenylamine 1.5E-01 mg/kg 9.1E-09 ug/m3 2.6E-06 (μg/m3)-1 2.4E-14 1.1E-10 mg/m3 -- -- --

Phenol 4.1E+00 mg/kg 2.5E-07 ug/m3 -- -- -- 2.9E-09 mg/m3 2.0E-01 mg/m3 1.4E-08

Picric Acid 3.0E-01 mg/kg 1.8E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --

Selenium 8.1E-01 mg/kg 4.9E-08 ug/m3 -- -- -- 5.7E-10 mg/m3 2.0E-02 mg/m3 2.9E-08

Silver 3.0E+00 mg/kg 1.8E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Tin 1.3E+01 mg/kg 7.8E-07 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 2.6E-04 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Vanadium 1.4E+02 mg/kg 8.7E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Zinc 1.8E+02 mg/kg 1.1E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Exp. Route Total 9.8E-09 3.4E-02

Inhalation 1,2-Dichloroethene (total) 8.4E-03 mg/kg 2.6E-04 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 2.9E-04 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 4.1E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 2.6E-07 mg/m3 -- -- --

Acetone 1.0E+00 mg/kg 5.6E-03 ug/m3 -- -- -- 6.5E-05 mg/m3 3.1E+01 mg/m3 2.1E-06

Anthracene 9.2E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 1.1E-03 mg/kg 2.4E-05 ug/m3 2.9E-05 (μg/m3)-1 7.0E-10 2.8E-07 mg/m3 3.0E-02 mg/m3 9.4E-06

Carbon disulfide 6.9E-03 mg/kg 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 7.0E-01 mg/m3 7.5E-06

Ethylbenzene 3.8E-02 mg/kg 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 6.0E-06 mg/m3 1.0E+00 mg/m3 6.0E-06

Fluorene 6.5E-02 mg/kg 1.8E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 1.6E-04 ug/m3 3.4E-05 (μg/m3)-1 5.4E-09 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.5E-01 mg/kg 2.2E-05 ug/m3 -- -- -- 2.5E-07 mg/m3 -- -- --

Pyrene 1.2E-01 mg/kg 3.9E-06 ug/m3 -- -- -- 4.5E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 7.1E-04 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 5.3E-03 mg/kg 1.8E-04 ug/m3 2.0E-06 (μg/m3)-1 3.7E-10 2.1E-06 mg/m3 6.0E-01 mg/m3 3.6E-06

Vinyl chloride 2.0E-03 mg/kg 1.6E-04 ug/m3 7.8E-05 (μg/m3)-1 1.2E-08 1.9E-06 mg/m3 1.0E-01 mg/m3 1.9E-05

Xylene (total) 1.9E-01 mg/kg 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 1.0E-01 mg/m3 2.9E-04

Radhika
Line
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TABLE I2-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 2.0E-08 9.6E-04

Exposure Point Total 3.0E-08 3.5E-02

Exposure Medium Total 7.4E-06 1.4E+00

Medium Total 7.4E-06 1.4E+00

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 2.1E-02 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 8.7E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 5.7E-02 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 3.7E-06 ug/m3 4.0E-05 (μg/m3)-1 1.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.0E-06 (μg/m3)-1 1.5E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 6.5E-03 ug/m3 7.8E-05 (μg/m3)-1 5.1E-07 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 5.3E-07 1.3E-03

Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03

Medium Total 5.3E-07 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 7.9E-06 Total of Receptor Hazards Across All Media 1.4E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.2E-05 -- -- 1.2E-05

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-04 -- -- 7.0E-04

4,4'-DDD 6.6E-09 -- 1.9E-09 8.5E-09 -- -- -- -- --

4,4'-DDE 4.8E-08 -- 1.4E-08 6.2E-08 -- -- -- -- --

4,4'-DDT 1.6E-08 -- 1.4E-09 1.7E-08 Liver 1.1E-03 -- 9.5E-05 1.2E-03

Acenaphthene -- -- -- -- Liver 8.7E-06 -- 3.3E-06 1.2E-05

Acetone -- -- -- -- Kidney 1.4E-05 -- -- 1.4E-05

Anthracene -- -- -- -- No Observed Effects 3.9E-06 -- 1.5E-06 5.4E-06

Aroclor-1254 1.0E-07 -- 4.2E-08 1.4E-07 Eyes, Nails, Immunological 3.0E-02 -- 1.2E-02 4.2E-02

Aroclor-1260 3.3E-07 -- 1.3E-07 4.6E-07 Eyes, Nails, Immunological 9.6E-02 -- 3.9E-02 1.3E-01

Barium -- -- -- -- Kidney 1.8E-02 -- -- 1.8E-02

Benzene 1.2E-10 -- -- 1.2E-10 Blood 3.6E-06 -- -- 3.6E-06

Benzo(a)anthracene 3.2E-07 -- 1.2E-07 4.3E-07 CNS -- -- -- --

Benzo(a)pyrene 3.3E-06 -- 1.2E-06 4.5E-06 -- -- -- -- --

Benzo(b)fluoranthene 3.3E-07 -- 1.2E-07 4.5E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 8.5E-05 -- 3.2E-05 1.2E-04

Benzo(k)fluoranthene 8.0E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --

Carbazole 3.2E-09 -- 1.2E-09 4.3E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.9E-07 -- -- 8.9E-07

Chromium -- -- -- -- No Observed Effects 1.8E-03 -- -- 1.8E-03

Chrysene 2.7E-08 -- 1.0E-08 3.7E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01

Dibenz(a,h)anthracene 2.7E-07 -- 1.0E-07 3.8E-07 -- -- -- -- --

Dieldrin 3.3E-07 -- 9.7E-08 4.3E-07 Liver 4.9E-03 -- 1.4E-03 6.3E-03

Ethylbenzene 4.6E-10 -- -- 4.6E-10 Liver, Kidney 4.9E-06 -- -- 4.9E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.2E-05 -- 2.7E-05 9.9E-05

Fluorene -- -- -- -- Blood 2.1E-05 -- 7.8E-06 2.9E-05

gamma-BHC (Lindane) 2.4E-09 -- 2.8E-10 2.7E-09 Liver, Kidney 8.5E-05 -- 9.9E-06 9.5E-05

gamma-Chlordane 8.5E-09 -- 9.9E-10 9.5E-09 Liver 1.5E-04 -- 1.8E-05 1.7E-04

Heptachlor 2.7E-09 -- 7.8E-10 3.5E-09 Liver 1.5E-05 -- 4.4E-06 2.0E-05

Heptachlor epoxide 2.4E-08 -- 7.0E-09 3.1E-08 Organ Weight 3.9E-03 -- 1.1E-03 5.1E-03

Indeno(1,2,3-cd)pyrene 1.8E-07 -- 6.9E-08 2.5E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.3E-02 -- -- 1.3E-02

Naphthalene -- -- -- -- Body Weight 6.2E-05 -- 2.3E-05 8.5E-05

Nickel -- -- -- -- Body Weight, Organ Weight 5.2E-02 -- -- 5.2E-02

n-Nitrosodiphenylamine 1.5E-09 -- 4.3E-10 1.9E-09 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 6.3E-06 -- 2.4E-06 8.7E-06

Phenol -- -- -- -- Body Weight 1.7E-04 -- 5.1E-05 2.3E-04

Picric Acid -- -- -- -- -- 1.9E-03 -- -- 1.9E-03

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Pyrene -- -- -- -- Kidney 5.1E-05 -- 1.9E-05 7.0E-05

Selenium -- -- -- -- Whole Body 2.1E-03 -- -- 2.1E-03

Silver -- -- -- -- Skin 7.8E-03 -- -- 7.8E-03

Tin -- -- -- -- Liver, Kidney 2.7E-04 -- -- 2.7E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.4E-06 -- -- 6.4E-06

Trichloroethene 3.4E-11 -- -- 3.4E-11 -- -- -- -- --

Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Vinyl chloride 5.9E-10 -- -- 5.9E-10 Liver 8.5E-06 -- -- 8.5E-06

Xylene (total) -- -- -- -- Body Weight, Death 1.2E-05 -- -- 1.2E-05

Zinc -- -- -- -- Blood 7.6E-03 -- -- 7.6E-03

Chemical Total 5.4E-06 -- 2.0E-06 7.4E-06 1.3E+00 -- 5.4E-02 1.3E+00

Exposure Point Total 7.4E-06 1.3E+00

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.0E-13 -- 1.0E-13 -- -- -- -- --

4,4'-DDE -- 7.6E-13 -- 7.6E-13 -- -- -- -- --

4,4'-DDT -- 2.5E-13 -- 2.5E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 2.1E-06 -- 2.1E-06

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Aroclor-1260 -- 5.2E-12 -- 5.2E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 7.0E-10 -- 7.0E-10 Blood -- 9.4E-06 -- 9.4E-06

Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --

Carbazole -- 1.6E-14 -- 1.6E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.5E-06 -- 7.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

Cobalt -- 8.5E-09 -- 8.5E-09 Respiratory -- 1.8E-03 -- 1.8E-03

Dibenz(a,h)anthracene -- 4.4E-12 -- 4.4E-12 -- -- -- -- --

Dieldrin -- 5.3E-12 -- 5.3E-12 -- -- -- -- --

Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 6.0E-06 -- 6.0E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Fluorene -- -- -- -- -- -- -- -- --

gamma-BHC (Lindane) -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

gamma-Chlordane -- 1.2E-13 -- 1.2E-13 Liver -- 6.0E-09 -- 6.0E-09

Heptachlor -- 4.7E-14 -- 4.7E-14 -- -- -- -- --

Heptachlor epoxide -- 6.3E-13 -- 6.3E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 5.4E-09 -- 5.4E-09 Respiratory -- 6.2E-04 -- 6.2E-04

Nickel -- 1.3E-09 -- 1.3E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

n-Nitrosodiphenylamine -- 2.4E-14 -- 2.4E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.4E-08 -- 1.4E-08

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.9E-08 -- 2.9E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 3.7E-10 -- 3.7E-10 CNS -- 3.6E-06 -- 3.6E-06

Vanadium -- -- -- -- -- -- -- -- --

Vinyl chloride -- 1.2E-08 -- 1.2E-08 Liver -- 1.9E-05 -- 1.9E-05

Xylene (total) -- -- -- -- CNS -- 2.9E-04 -- 2.9E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.0E-08 -- 3.0E-08 -- 3.5E-02 -- 3.5E-02

Exposure Point Total 3.0E-08 3.5E-02

Exposure Medium Total 7.4E-06 1.4E+00

Medium Total 7.4E-06 1.4E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 1.5E-10 -- 1.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 1.5E-08 -- 1.5E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 5.1E-07 -- 5.1E-07 Liver -- 7.6E-04 -- 7.6E-04

Radhika
Line
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TABLE I2-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Chemical Total -- 5.3E-07 -- 5.3E-07 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 5.3E-07 1.3E-03

Exposure Medium Total 5.3E-07 1.3E-03

Medium Total 5.3E-07 1.3E-03

Receptor Total Total Risk Across All Media 7.9E-06 Total Hazard Across All Media 1.4E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.9E-01 -- 6.9E-01

EPA U.S. Environmental Protection Agency Body Weight 5.2E-02 -- 5.2E-02

GI Gastrointestinal Cardiovascular 2.9E-08 -- 2.9E-08

NOAEL No observed adverse effects level CNS 3.0E-04 1.6E-04 4.6E-04

PNS Peripheral nervous system Death 1.2E-05 -- 1.2E-05

RAGS Risk Assessment Guidance for Superfund Developmental 6.9E-06 -- 6.9E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes 1.8E-01 -- 1.8E-01

Fetus 4.1E-04 -- 4.1E-04

GI 2.9E-08 -- 2.9E-08

Hair 3.7E-01 -- 3.7E-01

Immunological 1.8E-01 -- 1.8E-01

Kidney 1.9E-02 -- 1.9E-02

Liver 8.2E-03 8.6E-04 9.0E-03

Nails 1.8E-01 -- 1.8E-01

No Observed Adverse Effects -- -- --
No Observed Effects 1.8E-03 -- 1.8E-03

Nose -- -- --
Organ weight 5.7E-02 3.1E-04 5.7E-02

PNS 7.5E-06 5.4E-06 1.3E-05

Reproductive -- -- --
Respiratory 3.4E-02 4.8E-06 3.4E-02

Skin 7.8E-03 -- 7.8E-03

Vascular -- -- --
Whole body 2.1E-03 -- 2.1E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 3.3E-06 -- 1.2E-06 4.5E-06 -- -- -- -- --

Chemical Total 3.3E-06 -- 1.2E-06 4.5E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.5E-06 0.0E+00

Medium Total 4.5E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 4.5E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I2-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 8.4E-03 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 9.0E-03 mg/kg-day 1.2E-05

2-Methylnaphthalene 2.2E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 4.0E-03 mg/kg-day 7.0E-04

4,4'-DDD 2.5E-02 mg/kg 3.9E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.4E-09 3.2E-07 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 2.0E-07 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.9E-08 1.7E-06 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 6.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.3E-08 5.5E-07 mg/kg-day 5.0E-04 mg/kg-day 1.1E-03

Acenaphthene 4.1E-02 mg/kg 6.4E-08 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 6.0E-02 mg/kg-day 8.7E-06

Acetone 1.0E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 9.0E-01 mg/kg-day 1.4E-05

Anthracene 9.2E-02 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-01 mg/kg-day 3.9E-06

Aroclor-1254 4.7E-02 mg/kg 7.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.5E-07 6.0E-07 mg/kg-day 2.0E-05 mg/kg-day 3.0E-02

Aroclor-1260 1.5E-01 mg/kg 2.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.7E-07 1.9E-06 mg/kg-day 2.0E-05 mg/kg-day 9.6E-02

Barium 2.9E+02 mg/kg 4.5E-04 mg/kg-day -- -- -- 3.7E-03 mg/kg-day 2.0E-01 mg/kg-day 1.8E-02

Benzene 1.1E-03 mg/kg 1.8E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.8E-10 1.4E-08 mg/kg-day 4.0E-03 mg/kg-day 3.6E-06

Benzo(a)anthracene 2.4E-01 mg/kg 3.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-07 3.1E-06 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.7E-06 3.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-07 3.2E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 3.0E-02 mg/kg-day 8.5E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 9.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 7.8E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 3.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.5E-09 3.1E-07 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg 1.1E-08 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 1.0E-01 mg/kg-day 8.9E-07

Chromium 2.1E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day 1.5E+00 mg/kg-day 1.8E-03

Chrysene 2.0E-01 mg/kg 3.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.8E-08 2.6E-06 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.6E-01

Dibenz(a,h)anthracene 6.1E-02 mg/kg 9.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.9E-07 7.8E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 3.0E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 4.8E-07 2.4E-07 mg/kg-day 5.0E-05 mg/kg-day 4.9E-03

Ethylbenzene 3.8E-02 mg/kg 6.0E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 6.6E-10 4.9E-07 mg/kg-day 1.0E-01 mg/kg-day 4.9E-06

Fluoranthene 2.3E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 4.0E-02 mg/kg-day 7.2E-05

Fluorene 6.5E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 4.0E-02 mg/kg-day 2.1E-05

gamma-BHC (Lindane) 2.0E-03 mg/kg 3.1E-09 mg/kg-day 1.1E+00 (mg/kg-day)-1 3.4E-09 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

gamma-Chlordane 6.0E-03 mg/kg 9.4E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.2E-08 7.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.5E-04

Heptachlor 6.0E-04 mg/kg 9.4E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.9E-09 7.7E-09 mg/kg-day 5.0E-04 mg/kg-day 1.5E-05

Heptachlor epoxide 4.0E-03 mg/kg 6.3E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.4E-08 5.1E-08 mg/kg-day 1.3E-05 mg/kg-day 3.9E-03

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-07 1.8E-06 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 8.7E-04 mg/kg-day -- -- --

Molybdenum 5.2E+00 mg/kg 8.2E-06 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 5.0E-03 mg/kg-day 1.3E-02

Naphthalene 9.7E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-02 mg/kg-day 6.2E-05

Nickel 8.1E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 2.0E-02 mg/kg-day 5.2E-02

n-Nitrosodiphenylamine 1.5E-01 mg/kg 2.3E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.1E-09 1.9E-06 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-01 mg/kg-day 6.3E-06

Phenol 4.1E+00 mg/kg 6.4E-06 mg/kg-day -- -- -- 5.2E-05 mg/kg-day 3.0E-01 mg/kg-day 1.7E-04

Picric Acid 3.0E-01 mg/kg 4.7E-07 mg/kg-day -- -- -- 3.8E-06 mg/kg-day 2.0E-03 mg/kg-day 1.9E-03

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Pyrene 1.2E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 3.0E-02 mg/kg-day 5.1E-05

Selenium 8.1E-01 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 5.0E-03 mg/kg-day 2.1E-03

Silver 3.0E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 3.9E-05 mg/kg-day 5.0E-03 mg/kg-day 7.8E-03

Tin 1.3E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 6.0E-01 mg/kg-day 2.7E-04

Titanium 4.3E+03 mg/kg 6.7E-03 mg/kg-day -- -- -- 5.5E-02 mg/kg-day -- -- --

Toluene 4.0E-02 mg/kg 6.3E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 8.0E-02 mg/kg-day 6.4E-06

Trichloroethene 5.3E-03 mg/kg 8.3E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 4.9E-11 6.8E-08 mg/kg-day -- -- --

Vanadium 1.4E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01

Vinyl chloride 2.0E-03 mg/kg 3.1E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 8.5E-10 2.6E-08 mg/kg-day 3.0E-03 mg/kg-day 8.5E-06

Xylene (total) 1.9E-01 mg/kg 3.0E-07 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 2.0E-01 mg/kg-day 1.2E-05

Zinc 1.8E+02 mg/kg 2.8E-04 mg/kg-day -- -- -- 2.3E-03 mg/kg-day 3.0E-01 mg/kg-day 7.6E-03

Exp. Route Total 7.7E-06 1.3E+00

Dermal 1,2-Dichloroethene (total) 8.4E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 2.5E-02 mg/kg 1.3E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.0E-09 9.3E-08 mg/kg-day -- -- --

4,4'-DDE 1.3E-01 mg/kg 6.6E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-08 4.8E-07 mg/kg-day -- -- --

4,4'-DDT 4.3E-02 mg/kg 6.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-09 4.8E-08 mg/kg-day 5.0E-04 mg/kg-day 9.5E-05

Acenaphthene 4.1E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 6.0E-02 mg/kg-day 3.3E-06

Acetone 1.0E+00 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 9.2E-02 mg/kg 6.0E-08 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Aroclor-1254 4.7E-02 mg/kg 3.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.6E-08 2.4E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02

Aroclor-1260 1.5E-01 mg/kg 1.1E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.1E-07 7.8E-07 mg/kg-day 2.0E-05 mg/kg-day 3.9E-02

Barium 2.9E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 1.1E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 2.4E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.2E-06 mg/kg-day -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.0E-06 1.2E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.2E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 9.6E-07 mg/kg-day 3.0E-02 mg/kg-day 3.2E-05

Benzo(k)fluoranthene 6.1E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.8E-08 2.9E-07 mg/kg-day -- -- --

Carbazole 2.4E-02 mg/kg 1.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.9E-09 1.2E-07 mg/kg-day -- -- --

Carbon disulfide 6.9E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 2.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-01 mg/kg 1.3E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-08 9.8E-07 mg/kg-day -- -- --

Cobalt 1.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 6.1E-02 mg/kg 4.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-07 2.9E-07 mg/kg-day -- -- --

Dieldrin 1.9E-02 mg/kg 9.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.5E-07 7.0E-08 mg/kg-day 5.0E-05 mg/kg-day 1.4E-03

Ethylbenzene 3.8E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.3E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.7E-05

Fluorene 6.5E-02 mg/kg 4.3E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 4.0E-02 mg/kg-day 7.8E-06

Radhika
Line
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TABLE I2-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

gamma-BHC (Lindane) 2.0E-03 mg/kg 4.0E-10 mg/kg-day 1.1E+00 (mg/kg-day)-1 4.4E-10 3.0E-09 mg/kg-day 3.0E-04 mg/kg-day 9.9E-06

gamma-Chlordane 6.0E-03 mg/kg 1.2E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-09 8.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.8E-05

Heptachlor 6.0E-04 mg/kg 3.0E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-09 2.2E-09 mg/kg-day 5.0E-04 mg/kg-day 4.4E-06

Heptachlor epoxide 4.0E-03 mg/kg 2.0E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.1E-08 1.5E-08 mg/kg-day 1.3E-05 mg/kg-day 1.1E-03

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 9.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 6.7E-07 mg/kg-day -- -- --

Lead 6.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 9.7E-02 mg/kg 6.4E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

n-Nitrosodiphenylamine 1.5E-01 mg/kg 7.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.8E-10 5.6E-07 mg/kg-day -- -- --

Phenanthrene 1.5E-01 mg/kg 9.7E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 3.0E-01 mg/kg-day 2.4E-06

Phenol 4.1E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-01 mg/kg-day 5.1E-05

Picric Acid 3.0E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Pyrene 1.2E-01 mg/kg 7.9E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 3.0E-02 mg/kg-day 1.9E-05

Selenium 8.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 3.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.3E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 4.0E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Trichloroethene 5.3E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vanadium 1.4E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Vinyl chloride 2.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 1.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.2E-06 5.4E-02

Exposure Point Total 1.1E-05 1.3E+00

Outdoor Air Inhalation 4,4'-DDD 2.5E-02 mg/kg 7.6E-09 ug/m3 6.9E-05 (μg/m3)-1 5.2E-13 1.8E-11 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.3E-01 mg/kg 3.9E-08 ug/m3 9.7E-05 (μg/m3)-1 3.8E-12 9.2E-11 mg/m3 -- -- --

4,4'-DDT 4.3E-02 mg/kg 1.3E-08 ug/m3 9.7E-05 (μg/m3)-1 1.3E-12 3.0E-11 mg/m3 -- -- --

Aroclor-1254 4.7E-02 mg/kg 1.4E-08 ug/m3 5.7E-04 (μg/m3)-1 8.1E-12 3.3E-11 mg/m3 -- -- --

Aroclor-1260 1.5E-01 mg/kg 4.5E-08 ug/m3 5.7E-04 (μg/m3)-1 2.6E-11 1.1E-10 mg/m3 -- -- --

Barium 2.9E+02 mg/kg 8.7E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 5.0E-04 mg/m3 4.1E-04

Benzo(a)anthracene 2.4E-01 mg/kg 7.3E-08 ug/m3 1.1E-04 (μg/m3)-1 8.0E-12 1.7E-10 mg/m3 -- -- --

Benzo(a)pyrene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-03 (μg/m3)-1 8.3E-11 1.8E-10 mg/m3 -- -- --

Benzo(b)fluoranthene 2.5E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 1.7E-10 mg/m3 -- -- --

Benzo(g,h,i)perylene 2.0E-01 mg/kg 6.0E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 -- -- --

Benzo(k)fluoranthene 6.1E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 4.3E-11 mg/m3 -- -- --

Carbazole 2.4E-02 mg/kg 7.3E-09 ug/m3 1.1E-05 (μg/m3)-1 8.0E-14 1.7E-11 mg/m3 -- -- --

Chromium 2.1E+02 mg/kg 6.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Chrysene 2.0E-01 mg/kg 6.1E-08 ug/m3 1.1E-05 (μg/m3)-1 6.7E-13 1.4E-10 mg/m3 -- -- --

Cobalt 1.6E+01 mg/kg 4.7E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dibenz(a,h)anthracene 6.1E-02 mg/kg 1.8E-08 ug/m3 1.2E-03 (μg/m3)-1 2.2E-11 4.3E-11 mg/m3 -- -- --

Dieldrin 1.9E-02 mg/kg 5.7E-09 ug/m3 4.6E-03 (μg/m3)-1 2.6E-11 1.3E-11 mg/m3 -- -- --

Fluoranthene 2.3E-01 mg/kg 6.8E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 -- -- --

gamma-BHC (Lindane) 2.0E-03 mg/kg 6.0E-10 ug/m3 3.1E-04 (μg/m3)-1 1.9E-13 1.4E-12 mg/m3 -- -- --

gamma-Chlordane 6.0E-03 mg/kg 1.8E-09 ug/m3 3.4E-04 (μg/m3)-1 6.2E-13 4.2E-12 mg/m3 7.0E-04 mg/m3 6.0E-09

Heptachlor 6.0E-04 mg/kg 1.8E-10 ug/m3 1.3E-03 (μg/m3)-1 2.4E-13 4.2E-13 mg/m3 -- -- --

Heptachlor epoxide 4.0E-03 mg/kg 1.2E-09 ug/m3 2.6E-03 (μg/m3)-1 3.1E-12 2.8E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.2E-08 ug/m3 1.1E-04 (μg/m3)-1 4.7E-12 9.9E-11 mg/m3 -- -- --

Lead 6.8E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 4.8E-08 mg/m3 -- -- --

Molybdenum 5.2E+00 mg/kg 1.6E-06 ug/m3 -- -- -- 3.7E-09 mg/m3 -- -- --

Nickel 8.1E+01 mg/kg 2.4E-05 ug/m3 2.6E-04 (μg/m3)-1 6.4E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

n-Nitrosodiphenylamine 1.5E-01 mg/kg 4.5E-08 ug/m3 2.6E-06 (μg/m3)-1 1.2E-13 1.1E-10 mg/m3 -- -- --

Phenol 4.1E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.9E-09 mg/m3 2.0E-01 mg/m3 1.4E-08

Picric Acid 3.0E-01 mg/kg 9.1E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --

Selenium 8.1E-01 mg/kg 2.4E-07 ug/m3 -- -- -- 5.7E-10 mg/m3 2.0E-02 mg/m3 2.9E-08

Silver 3.0E+00 mg/kg 9.2E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Tin 1.3E+01 mg/kg 3.9E-06 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Vanadium 1.4E+02 mg/kg 4.3E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Zinc 1.8E+02 mg/kg 5.4E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Exp. Route Total 4.9E-08 3.4E-02

Inhalation 1,2-Dichloroethene (total) 8.4E-03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-01 mg/kg 1.4E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Acenaphthene 4.1E-02 mg/kg 1.1E-04 ug/m3 -- -- -- 2.6E-07 mg/m3 -- -- --

Acetone 1.0E+00 mg/kg 2.8E-02 ug/m3 -- -- -- 6.5E-05 mg/m3 3.1E+01 mg/m3 2.1E-06

Anthracene 9.2E-02 mg/kg 6.7E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 1.1E-03 mg/kg 1.2E-04 ug/m3 2.9E-05 (μg/m3)-1 3.5E-09 2.8E-07 mg/m3 3.0E-02 mg/m3 9.4E-06

Carbon disulfide 6.9E-03 mg/kg 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 7.0E-01 mg/m3 7.5E-06

Ethylbenzene 3.8E-02 mg/kg 2.6E-03 ug/m3 2.5E-06 (μg/m3)-1 6.4E-09 6.0E-06 mg/m3 1.0E+00 mg/m3 6.0E-06

Fluorene 6.5E-02 mg/kg 8.8E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 -- -- --

Naphthalene 9.7E-02 mg/kg 8.0E-04 ug/m3 3.4E-05 (μg/m3)-1 2.7E-08 1.9E-06 mg/m3 3.0E-03 mg/m3 6.2E-04

Phenanthrene 1.5E-01 mg/kg 1.1E-04 ug/m3 -- -- -- 2.5E-07 mg/m3 -- -- --

Pyrene 1.2E-01 mg/kg 1.9E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 -- -- --

Toluene 4.0E-02 mg/kg 3.6E-03 ug/m3 -- -- -- 8.3E-06 mg/m3 5.0E+00 mg/m3 1.7E-06

Trichloroethene 5.3E-03 mg/kg 9.1E-04 ug/m3 2.0E-06 (μg/m3)-1 1.8E-09 2.1E-06 mg/m3 6.0E-01 mg/m3 3.6E-06

Vinyl chloride 2.0E-03 mg/kg 8.0E-04 ug/m3 7.8E-05 (μg/m3)-1 6.2E-08 1.9E-06 mg/m3 1.0E-01 mg/m3 1.9E-05

Xylene (total) 1.9E-01 mg/kg 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 1.0E-01 mg/m3 2.9E-04

Radhika
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TABLE I2-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 1.0E-07 9.6E-04

Exposure Point Total 1.5E-07 3.5E-02

Exposure Medium Total 1.1E-05 1.4E+00

Medium Total 1.1E-05 1.4E+00

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 2.0E-02 (a) ug/m3 8.4E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 2.0E-01 mg/m3 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 2.5E-01 (a) ug/m3 1.0E-01 ug/m3 -- -- -- 2.4E-04 mg/m3 -- -- --

Carbon disulfide 4.0E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

Chloromethane 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 9.0E-02 mg/m3 1.1E-05

cis-1,2-Dichloroethene 7.0E-01 (a) ug/m3 2.9E-01 ug/m3 -- -- -- 6.7E-04 mg/m3 -- -- --

Nitrobenzene 4.5E-05 (a) ug/m3 1.9E-05 ug/m3 4.0E-05 (μg/m3)-1 7.5E-10 4.4E-08 mg/m3 9.0E-03 mg/m3 4.8E-06

trans-1,2-Dichloroethene 2.0E-02 (a) ug/m3 8.1E-03 ug/m3 -- -- -- 1.9E-05 mg/m3 6.0E-02 mg/m3 3.1E-04

Trichloroethene 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 2.0E-06 (μg/m3)-1 7.7E-08 9.0E-05 mg/m3 6.0E-01 mg/m3 1.5E-04

Vinyl chloride 7.9E-02 (a) ug/m3 3.3E-02 ug/m3 7.8E-05 (μg/m3)-1 2.5E-06 7.6E-05 mg/m3 1.0E-01 mg/m3 7.6E-04

Exp. Route Total 2.6E-06 1.3E-03

Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03

Medium Total 2.6E-06 1.3E-03

Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 1.4E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.2E-05 -- -- 1.2E-05

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-04 -- -- 7.0E-04

4,4'-DDD 9.4E-09 -- 3.0E-09 1.2E-08 -- -- -- -- --

4,4'-DDE 6.9E-08 -- 2.2E-08 9.2E-08 -- -- -- -- --

4,4'-DDT 2.3E-08 -- 2.2E-09 2.5E-08 Liver 1.1E-03 -- 9.5E-05 1.2E-03

Acenaphthene -- -- -- -- Liver 8.7E-06 -- 3.3E-06 1.2E-05

Acetone -- -- -- -- Kidney 1.4E-05 -- -- 1.4E-05

Anthracene -- -- -- -- No Observed Effects 3.9E-06 -- 1.5E-06 5.4E-06

Aroclor-1254 1.5E-07 -- 6.6E-08 2.1E-07 Eyes, Nails, Immunological 3.0E-02 -- 1.2E-02 4.2E-02

Aroclor-1260 4.7E-07 -- 2.1E-07 6.8E-07 Eyes, Nails, Immunological 9.6E-02 -- 3.9E-02 1.3E-01

Barium -- -- -- -- Kidney 1.8E-02 -- -- 1.8E-02

Benzene 1.8E-10 -- -- 1.8E-10 Blood 3.6E-06 -- -- 3.6E-06

Benzo(a)anthracene 4.5E-07 -- 1.9E-07 6.4E-07 CNS -- -- -- --

Benzo(a)pyrene 4.7E-06 -- 2.0E-06 6.7E-06 -- -- -- -- --

Benzo(b)fluoranthene 4.7E-07 -- 2.0E-07 6.6E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 8.5E-05 -- 3.2E-05 1.2E-04

Benzo(k)fluoranthene 1.1E-07 -- 4.8E-08 1.6E-07 -- -- -- -- --

Carbazole 4.5E-09 -- 1.9E-09 6.4E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.9E-07 -- -- 8.9E-07

Chromium -- -- -- -- No Observed Effects 1.8E-03 -- -- 1.8E-03

Chrysene 3.8E-08 -- 1.6E-08 5.4E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 6.6E-01 -- -- 6.6E-01

Dibenz(a,h)anthracene 3.9E-07 -- 1.6E-07 5.6E-07 -- -- -- -- --

Dieldrin 4.8E-07 -- 1.5E-07 6.3E-07 Liver 4.9E-03 -- 1.4E-03 6.3E-03

Ethylbenzene 6.6E-10 -- -- 6.6E-10 Liver, Kidney 4.9E-06 -- -- 4.9E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.2E-05 -- 2.7E-05 9.9E-05

Fluorene -- -- -- -- Blood 2.1E-05 -- 7.8E-06 2.9E-05

gamma-BHC (Lindane) 3.4E-09 -- 4.4E-10 3.9E-09 Liver, Kidney 8.5E-05 -- 9.9E-06 9.5E-05

gamma-Chlordane 1.2E-08 -- 1.6E-09 1.4E-08 Liver 1.5E-04 -- 1.8E-05 1.7E-04

Heptachlor 3.9E-09 -- 1.2E-09 5.1E-09 Liver 1.5E-05 -- 4.4E-06 2.0E-05

Heptachlor epoxide 3.4E-08 -- 1.1E-08 4.6E-08 Organ Weight 3.9E-03 -- 1.1E-03 5.1E-03

Indeno(1,2,3-cd)pyrene 2.6E-07 -- 1.1E-07 3.7E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.3E-02 -- -- 1.3E-02

Naphthalene -- -- -- -- Body Weight 6.2E-05 -- 2.3E-05 8.5E-05

Nickel -- -- -- -- Body Weight, Organ Weight 5.2E-02 -- -- 5.2E-02

n-Nitrosodiphenylamine 2.1E-09 -- 6.8E-10 2.8E-09 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 6.3E-06 -- 2.4E-06 8.7E-06

Phenol -- -- -- -- Body Weight 1.7E-04 -- 5.1E-05 2.3E-04

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Picric Acid -- -- -- -- -- 1.9E-03 -- -- 1.9E-03

Pyrene -- -- -- -- Kidney 5.1E-05 -- 1.9E-05 7.0E-05

Selenium -- -- -- -- Whole Body 2.1E-03 -- -- 2.1E-03

Silver -- -- -- -- Skin 7.8E-03 -- -- 7.8E-03

Tin -- -- -- -- Liver, Kidney 2.7E-04 -- -- 2.7E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 6.4E-06 -- -- 6.4E-06

Trichloroethene 4.9E-11 -- -- 4.9E-11 -- -- -- -- --

Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01

Vinyl chloride 8.5E-10 -- -- 8.5E-10 Liver 8.5E-06 -- -- 8.5E-06

Xylene (total) -- -- -- -- Body Weight, Death 1.2E-05 -- -- 1.2E-05

Zinc -- -- -- -- Blood 7.6E-03 -- -- 7.6E-03

Chemical Total 7.7E-06 -- 3.2E-06 1.1E-05 1.3E+00 -- 5.4E-02 1.3E+00

Exposure Point Total 1.1E-05 1.3E+00

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 5.2E-13 -- 5.2E-13 -- -- -- -- --

4,4'-DDE -- 3.8E-12 -- 3.8E-12 -- -- -- -- --

4,4'-DDT -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 2.1E-06 -- 2.1E-06

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 8.1E-12 -- 8.1E-12 -- -- -- -- --

Aroclor-1260 -- 2.6E-11 -- 2.6E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.1E-04 -- 4.1E-04

Benzene -- 3.5E-09 -- 3.5E-09 Blood -- 9.4E-06 -- 9.4E-06

Benzo(a)anthracene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --

Benzo(a)pyrene -- 8.3E-11 -- 8.3E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Carbazole -- 8.0E-14 -- 8.0E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.5E-06 -- 7.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 6.7E-13 -- 6.7E-13 -- -- -- -- --

Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03

Dibenz(a,h)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --

Dieldrin -- 2.6E-11 -- 2.6E-11 -- -- -- -- --

Ethylbenzene -- 6.4E-09 -- 6.4E-09 Developmental -- 6.0E-06 -- 6.0E-06

Radhika
Line
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TABLE I2-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-BHC (Lindane) -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

gamma-Chlordane -- 6.2E-13 -- 6.2E-13 Liver -- 6.0E-09 -- 6.0E-09

Heptachlor -- 2.4E-13 -- 2.4E-13 -- -- -- -- --

Heptachlor epoxide -- 3.1E-12 -- 3.1E-12 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.7E-12 -- 4.7E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 2.7E-08 -- 2.7E-08 Respiratory -- 6.2E-04 -- 6.2E-04

Nickel -- 6.4E-09 -- 6.4E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

n-Nitrosodiphenylamine -- 1.2E-13 -- 1.2E-13 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.4E-08 -- 1.4E-08

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.9E-08 -- 2.9E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Trichloroethene -- 1.8E-09 -- 1.8E-09 CNS -- 3.6E-06 -- 3.6E-06

Vanadium -- -- -- -- -- -- -- -- --

Vinyl chloride -- 6.2E-08 -- 6.2E-08 Liver -- 1.9E-05 -- 1.9E-05

Xylene (total) -- -- -- -- CNS -- 2.9E-04 -- 2.9E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 3.5E-02 -- 3.5E-02

Exposure Point Total 1.5E-07 3.5E-02

Exposure Medium Total 1.1E-05 1.4E+00

Medium Total 1.1E-05 1.4E+00

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 9.8E-05 -- 9.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chloromethane -- -- -- -- CNS -- 1.1E-05 -- 1.1E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Nitrobenzene -- 7.5E-10 -- 7.5E-10 Respiratory -- 4.8E-06 -- 4.8E-06

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.1E-04 -- 3.1E-04

Trichloroethene -- 7.7E-08 -- 7.7E-08 CNS -- 1.5E-04 -- 1.5E-04

Vinyl chloride -- 2.5E-06 -- 2.5E-06 Liver -- 7.6E-04 -- 7.6E-04

Radhika
Line
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TABLE I2-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chemical Total -- 2.6E-06 -- 2.6E-06 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 2.6E-06 1.3E-03

Exposure Medium Total 2.6E-06 1.3E-03

Medium Total 2.6E-06 1.3E-03

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 1.4E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.9E-01 -- 6.9E-01

EPA U.S. Environmental Protection Agency Body Weight 5.2E-02 -- 5.2E-02

GI Gastrointestinal Cardiovascular 2.9E-08 -- 2.9E-08

NOAEL No observed adverse effects level CNS 3.0E-04 1.6E-04 4.6E-04

PNS Peripheral nervous system Death 1.2E-05 -- 1.2E-05

RAGS Risk Assessment Guidance for Superfund Developmental 6.9E-06 -- 6.9E-06

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes 1.8E-01 -- 1.8E-01

Fetus 4.1E-04 -- 4.1E-04

GI 2.9E-08 -- 2.9E-08

Hair 3.7E-01 -- 3.7E-01

Immunological 1.8E-01 -- 1.8E-01

Kidney 1.9E-02 -- 1.9E-02

Liver 8.2E-03 8.6E-04 9.0E-03

Nails 1.8E-01 -- 1.8E-01

No Observed Adverse Effects -- -- --
No Observed Effects 1.8E-03 -- 1.8E-03

Nose -- -- --
Organ weight 5.7E-02 3.1E-04 5.7E-02

PNS 7.5E-06 5.4E-06 1.3E-05

Reproductive -- -- --
Respiratory 3.4E-02 4.8E-06 3.4E-02

Skin 7.8E-03 -- 7.8E-03

Vascular -- -- --
Whole body 2.1E-03 -- 2.1E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 4.7E-06 -- 2.0E-06 6.7E-06 -- -- -- -- --

Chemical Total 4.7E-06 -- 2.0E-06 6.7E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 6.7E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.7E-06 0.0E+00

Medium Total 6.7E-06 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 2.5E-06 -- 2.5E-06 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.5E-06 0.0E+00

Exposure Medium Total 2.5E-06 0.0E+00

Medium Total 2.5E-06 0.0E+00

Receptor Total Total Risk Across All Media 9.2E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.2E-02 mg/kg 4.3E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 9.0E-03 mg/kg-day 1.3E-06

2-Methylnaphthalene 2.2E-02 mg/kg 7.7E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 4.0E-03 mg/kg-day 5.4E-06

4,4'-DDD 5.0E-03 mg/kg 1.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 4.2E-10 4.9E-09 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 1.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.6E-10 2.9E-09 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 9.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.3E-09 2.7E-08 mg/kg-day 5.0E-04 mg/kg-day 5.5E-05

4-Methylphenol 1.4E-02 mg/kg 4.9E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 5.0E-03 mg/kg-day 2.7E-06

Acenaphthylene 1.0E-02 mg/kg 3.5E-09 mg/kg-day -- -- -- 9.8E-09 mg/kg-day 6.0E-02 mg/kg-day 1.6E-07

Acetone 1.4E-01 mg/kg 5.1E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 9.0E-01 mg/kg-day 1.6E-07

Anthracene 1.9E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-01 mg/kg-day 6.2E-08

Aroclor-1254 2.4E-02 mg/kg 8.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.7E-08 2.3E-08 mg/kg-day 2.0E-05 mg/kg-day 1.2E-03

Aroclor-1260 7.2E-02 mg/kg 2.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.0E-08 7.0E-08 mg/kg-day 2.0E-05 mg/kg-day 3.5E-03

Barium 1.1E+02 mg/kg 3.9E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 2.0E-01 mg/kg-day 5.5E-04

Benzene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.0E-10 2.9E-09 mg/kg-day 4.0E-03 mg/kg-day 7.3E-07

Benzo(a)anthracene 4.5E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.4E-08 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.6E-07 6.1E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 3.0E-02 mg/kg-day 2.2E-06

Benzo(k)fluoranthene 7.4E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 7.3E-08 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 1.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.2E-09 5.1E-08 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg 2.9E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 1.0E-01 mg/kg-day 8.2E-08

Chromium 1.2E+02 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 1.5E+00 mg/kg-day 7.5E-05

Chrysene 5.7E-02 mg/kg 2.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-09 5.5E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg 8.4E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day 2.0E-03 mg/kg-day 1.2E-05

Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02

Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.4E-08 2.3E-08 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 4.9E-09 mg/kg-day 3.0E-04 mg/kg-day 1.6E-05

Ethylbenzene 1.0E-02 mg/kg 3.5E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.8E-11 9.8E-09 mg/kg-day 1.0E-01 mg/kg-day 9.8E-08

Fluoranthene 6.8E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 4.0E-02 mg/kg-day 1.7E-06

Heptachlor 1.0E-03 mg/kg 3.5E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-09 9.8E-10 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

Heptachlor epoxide 8.9E-04 mg/kg 3.1E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.7E-09 8.7E-10 mg/kg-day 1.3E-05 mg/kg-day 6.7E-05

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.9E-08 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg 2.7E-05 mg/kg-day -- -- -- 7.6E-05 mg/kg-day -- -- --

Molybdenum 5.4E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 5.0E-03 mg/kg-day 1.1E-04

Naphthalene 3.3E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.2E-08 mg/kg-day 2.0E-02 mg/kg-day 1.6E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.0E-10 3.2E-08 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-01 mg/kg-day 1.1E-07

Pyrene 7.6E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 7.5E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06

Selenium 9.6E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 9.4E-07 mg/kg-day 5.0E-03 mg/kg-day 1.9E-04

Silver 4.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 5.0E-03 mg/kg-day 7.8E-04

Tin 1.4E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.2E-05

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Titanium 4.5E+03 mg/kg 1.6E-03 mg/kg-day -- -- -- 4.4E-03 mg/kg-day -- -- --

Toluene 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 8.0E-02 mg/kg-day 2.4E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 7.3E-10 mg/kg-day -- -- -- 2.1E-09 mg/kg-day 2.0E-02 mg/kg-day 1.0E-07

Trichloroethene 8.2E-03 mg/kg 2.9E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.7E-11 8.0E-09 mg/kg-day -- -- --

Xylene (total) 9.3E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.1E-08 mg/kg-day 2.0E-01 mg/kg-day 4.5E-07

Zinc 1.6E+02 mg/kg 5.7E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-01 mg/kg-day 5.3E-04

Exp. Route Total 4.8E-07 4.3E-02

Dermal 1,2-Dichloroethene (total) 1.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 5.0E-03 mg/kg 2.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 4.8E-10 5.6E-09 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 1.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-10 3.3E-09 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 3.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-09 9.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.9E-05

4-Methylphenol 1.4E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 5.0E-03 mg/kg-day 3.1E-06

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 1.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 9.8E-09 mg/kg-day -- -- -- 2.8E-08 mg/kg-day 3.0E-01 mg/kg-day 9.2E-08

Aroclor-1254 2.4E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 3.7E-08 mg/kg-day 2.0E-05 mg/kg-day 1.9E-03

Aroclor-1260 7.2E-02 mg/kg 4.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.0E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.6E-03

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.5E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 9.1E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-06

Benzo(k)fluoranthene 7.4E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.6E-08 1.1E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 2.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.2E-09 7.5E-08 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 5.7E-02 mg/kg 2.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.5E-09 8.2E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.1E-08 3.5E-08 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 2.0E-09 mg/kg-day -- -- -- 5.6E-09 mg/kg-day 3.0E-04 mg/kg-day 1.9E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 6.8E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 4.0E-02 mg/kg-day 2.5E-06

Heptachlor 1.0E-03 mg/kg 4.0E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-09 1.1E-09 mg/kg-day 5.0E-04 mg/kg-day 2.2E-06

Heptachlor epoxide 8.9E-04 mg/kg 3.5E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.0E-09 9.9E-10 mg/kg-day 1.3E-05 mg/kg-day 7.6E-05

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 8.7E-08 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Molybdenum 5.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.4E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.3E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.2E-10 3.7E-08 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 3.0E-01 mg/kg-day 1.6E-07

Pyrene 7.6E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.7E-06

Selenium 9.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.5E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 2.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.1E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 8.2E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.6E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 7.1E-07 7.6E-03

Exposure Point Total 1.2E-06 5.1E-02

Outdoor Air Inhalation 4,4'-DDD 5.0E-03 mg/kg 3.0E-10 ug/m3 6.9E-05 (μg/m3)-1 2.1E-14 8.4E-13 mg/m3 -- -- --

(Particulates) 4,4'-DDE 3.0E-03 mg/kg 1.8E-10 ug/m3 9.7E-05 (μg/m3)-1 1.7E-14 5.0E-13 mg/m3 -- -- --

4,4'-DDT 2.8E-02 mg/kg 1.7E-09 ug/m3 9.7E-05 (μg/m3)-1 1.6E-13 4.7E-12 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 8.4E-10 ug/m3 -- -- -- 2.4E-12 mg/m3 6.0E-01 mg/m3 3.9E-12

Aroclor-1254 2.4E-02 mg/kg 1.4E-09 ug/m3 5.7E-04 (μg/m3)-1 8.2E-13 4.0E-12 mg/m3 -- -- --

Aroclor-1260 7.2E-02 mg/kg 4.3E-09 ug/m3 5.7E-04 (μg/m3)-1 2.5E-12 1.2E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 6.7E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 5.0E-04 mg/m3 3.8E-05

Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 7.6E-12 mg/m3 -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.1E-12 1.1E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 1.1E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 4.1E-09 ug/m3 -- -- -- 1.2E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.4E-02 mg/kg 4.5E-09 ug/m3 1.1E-04 (μg/m3)-1 4.9E-13 1.2E-11 mg/m3 -- -- --

Carbazole 5.2E-02 mg/kg 3.1E-09 ug/m3 1.1E-05 (μg/m3)-1 3.4E-14 8.7E-12 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 6.9E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Chrysene 5.7E-02 mg/kg 3.4E-09 ug/m3 1.1E-05 (μg/m3)-1 3.7E-14 9.5E-12 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 6.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 3.0E-10 ug/m3 -- -- -- 8.4E-13 mg/m3 -- -- --

Fluoranthene 6.8E-02 mg/kg 4.1E-09 ug/m3 -- -- -- 1.1E-11 mg/m3 -- -- --

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.8E-14 1.7E-13 mg/m3 -- -- --

Heptachlor epoxide 8.9E-04 mg/kg 5.3E-11 ug/m3 2.6E-03 (μg/m3)-1 1.4E-13 1.5E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 3.9E-13 1.0E-11 mg/m3 -- -- --

Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Molybdenum 5.4E-01 mg/kg 3.2E-08 ug/m3 -- -- -- 9.1E-11 mg/m3 -- -- --

n-Nitrosodiphenylamine 3.3E-02 mg/kg 2.0E-09 ug/m3 2.6E-06 (μg/m3)-1 5.1E-15 5.5E-12 mg/m3 -- -- --

Selenium 9.6E-01 mg/kg 5.8E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 2.0E-02 mg/m3 8.1E-09

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 6.7E-10 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 8.2E-07 ug/m3 -- -- -- 2.3E-09 mg/m3 -- -- --

Titanium 4.5E+03 mg/kg 2.7E-04 ug/m3 -- -- -- 7.5E-07 mg/m3 1.0E-04 mg/m3 7.5E-03

Zinc 1.6E+02 mg/kg 9.8E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Exp. Route Total 6.0E-09 7.9E-03

Inhalation 1,2-Dichloroethene (total) 1.2E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 5.4E-06 ug/m3 -- -- -- 1.5E-08 mg/m3 -- -- --

Acetone 1.4E-01 mg/kg 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 3.1E+01 mg/m3 7.3E-08

Anthracene 1.9E-02 mg/kg 2.8E-06 ug/m3 -- -- -- 7.7E-09 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.4E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Carbon disulfide 8.4E-03 mg/kg 5.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 7.0E-01 mg/m3 2.2E-06

cis-1,2-Dichloroethene 2.4E-02 mg/kg 7.3E-04 ug/m3 -- -- -- 2.0E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.3E-10 3.7E-07 mg/m3 1.0E+00 mg/m3 3.7E-07

Naphthalene 3.3E-02 mg/kg 5.4E-05 ug/m3 3.4E-05 (μg/m3)-1 1.8E-09 1.5E-07 mg/m3 3.0E-03 mg/m3 5.0E-05

Phenanthrene 3.4E-02 mg/kg 4.9E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Pyrene 7.6E-02 mg/kg 2.4E-06 ug/m3 -- -- -- 6.8E-09 mg/m3 -- -- --

Toluene 2.0E-03 mg/kg 3.5E-05 ug/m3 -- -- -- 9.9E-08 mg/m3 5.0E+00 mg/m3 2.0E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 6.3E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 6.0E-02 mg/m3 3.0E-06

Trichloroethene 8.2E-03 mg/kg 2.8E-04 ug/m3 2.0E-06 (μg/m3)-1 5.6E-10 7.8E-07 mg/m3 6.0E-01 mg/m3 1.3E-06

Xylene (total) 9.3E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 4.6E-09 9.7E-05

Exposure Point Total 1.1E-08 8.0E-03

Exposure Medium Total 1.2E-06 5.9E-02

Medium Total 1.2E-06 5.9E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07

cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --

Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05

trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05

Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06

Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 7.8E-05 (μg/m3)-1 8.1E-08 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05

Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Radhika
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TABLE I2-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 8.5E-08 7.0E-05

Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total of Receptor Risks Across All Media 1.3E-06 Total of Receptor Hazards Across All Media 5.9E-02

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RfD Reference dose

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.3E-06 -- -- 1.3E-06

2-Methylnaphthalene -- -- -- -- Respiratory 5.4E-06 -- -- 5.4E-06

4,4'-DDD 4.2E-10 -- 4.8E-10 9.0E-10 -- -- -- -- --

4,4'-DDE 3.6E-10 -- 4.1E-10 7.6E-10 -- -- -- -- --

4,4'-DDT 3.3E-09 -- 1.1E-09 4.5E-09 Liver 5.5E-05 -- 1.9E-05 7.4E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 2.7E-06 -- 3.1E-06 5.9E-06

Acenaphthylene -- -- -- -- Liver 1.6E-07 -- -- 1.6E-07

Acetone -- -- -- -- Kidney 1.6E-07 -- -- 1.6E-07

Anthracene -- -- -- -- No Observed Effects 6.2E-08 -- 9.2E-08 1.5E-07

Aroclor-1254 1.7E-08 -- 2.7E-08 4.4E-08 Eyes, Nails, Immunological 1.2E-03 -- 1.9E-03 3.0E-03

Aroclor-1260 5.0E-08 -- 8.0E-08 1.3E-07 Eyes, Nails, Immunological 3.5E-03 -- 5.6E-03 9.1E-03

Barium -- -- -- -- Kidney 5.5E-04 -- -- 5.5E-04

Benzene 1.0E-10 -- -- 1.0E-10 Blood 7.3E-07 -- -- 7.3E-07

Benzo(a)anthracene 1.9E-08 -- 2.8E-08 4.7E-08 -- -- -- -- --

Benzo(a)pyrene 2.6E-07 -- 3.9E-07 6.5E-07 -- -- -- -- --

Benzo(b)fluoranthene 2.8E-08 -- 4.1E-08 6.9E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.2E-06 -- 3.3E-06 5.6E-06

Benzo(k)fluoranthene 3.1E-08 -- 4.6E-08 7.7E-08 -- -- -- -- --

Carbazole 2.2E-09 -- 3.2E-09 5.4E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.2E-08 -- -- 8.2E-08

Chromium -- -- -- -- No Observed Effects 7.5E-05 -- -- 7.5E-05

Chrysene 2.4E-09 -- 3.5E-09 5.9E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.2E-05 -- -- 1.2E-05

Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02

Dibenz(a,h)anthracene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --

Endrin ketone -- -- -- -- Liver, CNS 1.6E-05 -- 1.9E-05 3.5E-05

Ethylbenzene 3.8E-11 -- -- 3.8E-11 Liver, Kidney 9.8E-08 -- -- 9.8E-08

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.7E-06 -- 2.5E-06 4.1E-06

Heptachlor 1.4E-09 -- 1.6E-09 3.1E-09 Liver 2.0E-06 -- 2.2E-06 4.2E-06

Heptachlor epoxide 1.7E-09 -- 2.0E-09 3.7E-09 Organ Weight 6.7E-05 -- 7.6E-05 1.4E-04

Indeno(1,2,3-cd)pyrene 2.5E-08 -- 3.7E-08 6.2E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.1E-04 -- -- 1.1E-04

Naphthalene -- -- -- -- Body Weight 1.6E-06 -- 2.4E-06 4.0E-06

n-Nitrosodiphenylamine 1.0E-10 -- 1.2E-10 2.2E-10 -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Phenanthrene -- -- -- -- No Observed Effects 1.1E-07 -- 1.6E-07 2.8E-07

Pyrene -- -- -- -- Kidney 2.5E-06 -- 3.7E-06 6.2E-06

Selenium -- -- -- -- Whole Body 1.9E-04 -- -- 1.9E-04

Silver -- -- -- -- Skin 7.8E-04 -- -- 7.8E-04

Tin -- -- -- -- Liver, Kidney 2.2E-05 -- -- 2.2E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 2.4E-08 -- -- 2.4E-08

trans-1,2-Dichloroethene -- -- -- -- Blood 1.0E-07 -- -- 1.0E-07

Trichloroethene 1.7E-11 -- -- 1.7E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 4.5E-07 -- -- 4.5E-07

Zinc -- -- -- -- Blood 5.3E-04 -- -- 5.3E-04

Chemical Total 4.8E-07 -- 7.1E-07 1.2E-06 4.3E-02 -- 7.6E-03 5.1E-02

Exposure Point Total 1.2E-06 5.1E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 2.1E-14 -- 2.1E-14 -- -- -- -- --

4,4'-DDE -- 1.7E-14 -- 1.7E-14 -- -- -- -- --

4,4'-DDT -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 3.9E-12 -- 3.9E-12

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 7.3E-08 -- 7.3E-08

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 8.2E-13 -- 8.2E-13 -- -- -- -- --

Aroclor-1260 -- 2.5E-12 -- 2.5E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.8E-05 -- 3.8E-05

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 6.0E-06 -- 6.0E-06

Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --

Benzo(a)pyrene -- 4.1E-12 -- 4.1E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.9E-13 -- 4.9E-13 -- -- -- -- --

Carbazole -- 3.4E-14 -- 3.4E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 2.2E-06 -- 2.2E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04

Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Ethylbenzene -- 3.3E-10 -- 3.3E-10 Developmental -- 3.7E-07 -- 3.7E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 7.8E-14 -- 7.8E-14 -- -- -- -- --

Heptachlor epoxide -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.9E-13 -- 3.9E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.8E-09 -- 1.8E-09 Respiratory -- 5.0E-05 -- 5.0E-05

n-Nitrosodiphenylamine -- 5.1E-15 -- 5.1E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 8.1E-09 -- 8.1E-09

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.5E-03 -- 7.5E-03

Toluene -- -- -- -- CNS -- 2.0E-08 -- 2.0E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.0E-06 -- 3.0E-06

Trichloroethene -- 5.6E-10 -- 5.6E-10 CNS -- 1.3E-06 -- 1.3E-06

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.1E-08 -- 1.1E-08 -- 8.0E-03 -- 8.0E-03

Exposure Point Total 1.1E-08 8.0E-03

Exposure Medium Total 1.2E-06 5.9E-02

Medium Total 1.2E-06 5.9E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05

Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06

Vinyl chloride -- 8.1E-08 -- 8.1E-08 Liver -- 2.9E-05 -- 2.9E-05

Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.5E-08 -- 8.5E-08 -- 7.0E-05 -- 7.0E-05

Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total Risk Across All Media 1.3E-06 Total Hazard Across All Media 5.9E-02
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TABLE I2-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 3.7E-02 -- 3.7E-02

EPA U.S. Environmental Protection Agency Body Weight 4.5E-06 1.1E-05 1.5E-05

GI Gastrointestinal Cardiovascular 8.1E-09 -- 8.1E-09

NOAEL No observed adverse effects level CNS 7.6E-05 9.4E-06 8.5E-05

PNS Peripheral nervous system Death 4.5E-07 -- 4.5E-07

RAGS Risk Assessment Guidance for Superfund Developmental 4.6E-07 -- 4.6E-07

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 1.2E-02 -- 1.2E-02

Fetus 3.8E-05 -- 3.8E-05

GI 8.1E-09 -- 8.1E-09

Hair -- -- --

Immunological 1.2E-02 -- 1.2E-02

Kidney 5.9E-04 -- 5.9E-04

Liver 1.4E-04 4.1E-05 1.8E-04

Nails 1.2E-02 -- 1.2E-02

No Observed Adverse Effects -- -- --

No Observed Effects 7.6E-05 -- 7.6E-05

Nose -- -- --

Organ weight 1.6E-04 1.8E-05 1.8E-04

PNS 2.2E-06 5.7E-07 2.7E-06

Reproductive -- -- --

Respiratory 7.9E-03 -- 7.9E-03

Skin 7.8E-04 -- 7.8E-04

Vascular -- -- --

Whole body 1.9E-04 -- 1.9E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,1,2-Trichloroethane 1.0E-03 mg/kg 3.5E-10 mg/kg-day 7.2E-02 (mg/kg-day)-1 2.5E-11 9.8E-10 mg/kg-day 4.0E-03 mg/kg-day 2.4E-07

1,2-Dichloroethane 2.0E-03 mg/kg 7.0E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 3.3E-11 2.0E-09 mg/kg-day 2.0E-02 mg/kg-day 9.8E-08

1,2-Dichloroethene (total) 8.2E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.0E-08 mg/kg-day 9.0E-03 mg/kg-day 8.9E-06

2-Methylnaphthalene 2.2E-02 mg/kg 7.7E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 4.0E-03 mg/kg-day 5.4E-06

4,4'-DDD 1.3E-02 mg/kg 4.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.1E-09 1.3E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 7.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.4E-09 2.0E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 2.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.2E-10 5.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.2E-05

4-Methylphenol 1.4E-02 mg/kg 4.9E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 5.0E-03 mg/kg-day 2.7E-06

Acenaphthylene 1.0E-02 mg/kg 3.5E-09 mg/kg-day -- -- -- 9.8E-09 mg/kg-day 6.0E-02 mg/kg-day 1.6E-07

Acetone 6.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 9.0E-01 mg/kg-day 7.5E-08

Anthracene 1.9E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-01 mg/kg-day 6.2E-08

Aroclor-1254 1.0E-01 mg/kg 3.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.0E-08 9.8E-08 mg/kg-day 2.0E-05 mg/kg-day 4.9E-03

Aroclor-1260 6.3E-02 mg/kg 2.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-08 6.2E-08 mg/kg-day 2.0E-05 mg/kg-day 3.1E-03

Barium 1.1E+02 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.0E-04 mg/kg-day 2.0E-01 mg/kg-day 5.2E-04

Benzene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.0E-10 2.9E-09 mg/kg-day 4.0E-03 mg/kg-day 7.3E-07

Benzo(a)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 3.9E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-07 5.4E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.9E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-02 mg/kg-day 2.1E-06

Benzo(k)fluoranthene 7.2E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 7.0E-08 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 6.7E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 1.0E-03 mg/kg-day 1.9E-03

Carbazole 5.2E-02 mg/kg 1.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.2E-09 5.1E-08 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg 2.3E-09 mg/kg-day -- -- -- 6.4E-09 mg/kg-day 1.0E-01 mg/kg-day 6.4E-08

Chloromethane 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day -- -- --

Chromium 1.2E+02 mg/kg 4.2E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 1.5E+00 mg/kg-day 7.8E-05

Chrysene 4.7E-02 mg/kg 1.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.0E-09 4.6E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 2.0E-03 mg/kg-day 4.3E-05

Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.6E-02

Dibenz(a,h)anthracene 2.4E-02 mg/kg 8.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.4E-08 2.3E-08 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 2.1E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.4E-08 5.9E-09 mg/kg-day 5.0E-05 mg/kg-day 1.2E-04

Endrin ketone 5.0E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 4.9E-09 mg/kg-day 3.0E-04 mg/kg-day 1.6E-05

Ethylbenzene 1.0E-02 mg/kg 3.5E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.8E-11 9.8E-09 mg/kg-day 1.0E-01 mg/kg-day 9.8E-08

Fluoranthene 5.8E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 5.7E-08 mg/kg-day 4.0E-02 mg/kg-day 1.4E-06

gamma-Chlordane 3.0E-03 mg/kg 1.0E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.4E-09 2.9E-09 mg/kg-day 5.0E-04 mg/kg-day 5.9E-06

Heptachlor 1.0E-03 mg/kg 3.5E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-09 9.8E-10 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

Heptachlor epoxide 2.0E-03 mg/kg 7.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.8E-09 2.0E-09 mg/kg-day 1.3E-05 mg/kg-day 1.5E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.3E-08 5.3E-08 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 3.7E-05 mg/kg-day -- -- --

Molybdenum 6.2E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 6.1E-07 mg/kg-day 5.0E-03 mg/kg-day 1.2E-04

Naphthalene 3.3E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.2E-08 mg/kg-day 2.0E-02 mg/kg-day 1.6E-06

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

n-Nitrosodiphenylamine 1.2E-01 mg/kg 4.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.8E-10 1.2E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 3.0E-01 mg/kg-day 9.9E-08

Phenol 2.6E-01 mg/kg 9.1E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-01 mg/kg-day 8.5E-07

Pyrene 6.7E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.6E-08 mg/kg-day 3.0E-02 mg/kg-day 2.2E-06

Selenium 1.0E+00 mg/kg 3.6E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 5.0E-03 mg/kg-day 2.0E-04

Silver 2.0E+00 mg/kg 7.1E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 5.0E-03 mg/kg-day 4.0E-04

Tetrachloroethene 5.0E-03 mg/kg 1.7E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 9.4E-10 4.9E-09 mg/kg-day 1.0E-02 mg/kg-day 4.9E-07

Tin 1.2E+01 mg/kg 4.2E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 6.0E-01 mg/kg-day 2.0E-05

Titanium 4.4E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --

Toluene 3.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 2.9E-09 mg/kg-day 8.0E-02 mg/kg-day 3.7E-08

trans-1,2-Dichloroethene 2.7E-03 mg/kg 9.6E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 2.0E-02 mg/kg-day 1.3E-07

Trichloroethene 1.3E-01 mg/kg 4.7E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 2.8E-10 1.3E-07 mg/kg-day -- -- --

Vinyl chloride 3.6E-02 mg/kg 1.3E-08 mg/kg-day 2.7E-01 (mg/kg-day)-1 3.4E-09 3.5E-08 mg/kg-day 3.0E-03 mg/kg-day 1.2E-05

Xylene (total) 9.3E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.1E-08 mg/kg-day 2.0E-01 mg/kg-day 4.5E-07

Zinc 1.4E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-01 mg/kg-day 4.7E-04

Exp. Route Total 5.3E-07 4.9E-02

Dermal 1,1,2-Trichloroethane 1.0E-03 mg/kg -- -- 7.2E-02 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 8.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 1.3E-02 mg/kg 5.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.2E-09 1.5E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 8.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.7E-09 2.2E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 7.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.4E-10 2.0E-09 mg/kg-day 5.0E-04 mg/kg-day 4.0E-06

4-Methylphenol 1.4E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 5.0E-03 mg/kg-day 3.1E-06

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 9.8E-09 mg/kg-day -- -- -- 2.8E-08 mg/kg-day 3.0E-01 mg/kg-day 9.2E-08

Aroclor-1254 1.0E-01 mg/kg 5.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 1.6E-07 mg/kg-day 2.0E-05 mg/kg-day 7.8E-03

Aroclor-1260 6.3E-02 mg/kg 3.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.0E-08 9.9E-08 mg/kg-day 2.0E-05 mg/kg-day 4.9E-03

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.0E-02 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.7E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.4E-07 7.9E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 8.7E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 3.0E-02 mg/kg-day 3.1E-06

Benzo(k)fluoranthene 7.2E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-08 1.0E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 7.6E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05

Carbazole 5.2E-02 mg/kg 2.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.2E-09 7.5E-08 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Radhika
Line
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 4.7E-02 mg/kg 2.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.9E-09 6.8E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.1E-08 3.5E-08 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 2.4E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.8E-08 6.7E-09 mg/kg-day 5.0E-05 mg/kg-day 1.3E-04

Endrin ketone 5.0E-03 mg/kg 2.0E-09 mg/kg-day -- -- -- 5.6E-09 mg/kg-day 3.0E-04 mg/kg-day 1.9E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 5.8E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 8.4E-08 mg/kg-day 4.0E-02 mg/kg-day 2.1E-06

gamma-Chlordane 3.0E-03 mg/kg 4.8E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 6.2E-10 1.3E-09 mg/kg-day 5.0E-04 mg/kg-day 2.7E-06

Heptachlor 1.0E-03 mg/kg 4.0E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-09 1.1E-09 mg/kg-day 5.0E-04 mg/kg-day 2.2E-06

Heptachlor epoxide 2.0E-03 mg/kg 8.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 4.4E-09 2.2E-09 mg/kg-day 1.3E-05 mg/kg-day 1.7E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 7.9E-08 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 6.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.4E-06

n-Nitrosodiphenylamine 1.2E-01 mg/kg 4.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.3E-10 1.3E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.4E-08 mg/kg-day 3.0E-01 mg/kg-day 1.5E-07

Phenol 2.6E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 3.0E-01 mg/kg-day 9.7E-07

Pyrene 6.7E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.7E-08 mg/kg-day 3.0E-02 mg/kg-day 3.2E-06

Selenium 1.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 2.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 5.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.2E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.4E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.7E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 1.3E-01 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 3.6E-02 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.4E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 7.7E-07 1.3E-02

Exposure Point Total 1.3E-06 6.2E-02

Outdoor Air Inhalation 4,4'-DDD 1.3E-02 mg/kg 7.8E-10 ug/m3 6.9E-05 (μg/m3)-1 5.4E-14 2.2E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 2.0E-02 mg/kg 1.2E-09 ug/m3 9.7E-05 (μg/m3)-1 1.2E-13 3.4E-12 mg/m3 -- -- --

4,4'-DDT 6.0E-03 mg/kg 3.6E-10 ug/m3 9.7E-05 (μg/m3)-1 3.5E-14 1.0E-12 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 8.4E-10 ug/m3 -- -- -- 2.4E-12 mg/m3 6.0E-01 mg/m3 3.9E-12

Aroclor-1254 1.0E-01 mg/kg 6.0E-09 ug/m3 5.7E-04 (μg/m3)-1 3.4E-12 1.7E-11 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Aroclor-1260 6.3E-02 mg/kg 3.8E-09 ug/m3 5.7E-04 (μg/m3)-1 2.2E-12 1.1E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 6.4E-06 ug/m3 -- -- -- 1.8E-08 mg/m3 5.0E-04 mg/m3 3.6E-05

Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 6.6E-12 mg/m3 -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 9.2E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 1.0E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 3.9E-09 ug/m3 -- -- -- 1.1E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.2E-02 mg/kg 4.3E-09 ug/m3 1.1E-04 (μg/m3)-1 4.7E-13 1.2E-11 mg/m3 -- -- --

Cadmium 1.9E+00 mg/kg 1.1E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05

Carbazole 5.2E-02 mg/kg 3.1E-09 ug/m3 1.1E-05 (μg/m3)-1 3.4E-14 8.7E-12 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Chrysene 4.7E-02 mg/kg 2.8E-09 ug/m3 1.1E-05 (μg/m3)-1 3.1E-14 7.9E-12 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.4E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 4.0E-12 mg/m3 -- -- --

Dieldrin 6.0E-03 mg/kg 3.6E-10 ug/m3 4.6E-03 (μg/m3)-1 1.7E-12 1.0E-12 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 3.0E-10 ug/m3 -- -- -- 8.4E-13 mg/m3 -- -- --

Fluoranthene 5.8E-02 mg/kg 3.5E-09 ug/m3 -- -- -- 9.7E-12 mg/m3 -- -- --

gamma-Chlordane 3.0E-03 mg/kg 1.8E-10 ug/m3 3.4E-04 (μg/m3)-1 6.1E-14 5.0E-13 mg/m3 7.0E-04 mg/m3 7.2E-10

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.8E-14 1.7E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 1.2E-10 ug/m3 2.6E-03 (μg/m3)-1 3.1E-13 3.4E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-04 (μg/m3)-1 3.6E-13 9.2E-12 mg/m3 -- -- --

Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Molybdenum 6.2E-01 mg/kg 3.7E-08 ug/m3 -- -- -- 1.0E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 1.2E-01 mg/kg 7.2E-09 ug/m3 2.6E-06 (μg/m3)-1 1.9E-14 2.0E-11 mg/m3 -- -- --

Phenol 2.6E-01 mg/kg 1.6E-08 ug/m3 -- -- -- 4.4E-11 mg/m3 2.0E-01 mg/m3 2.2E-10

Selenium 1.0E+00 mg/kg 6.1E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 2.0E-02 mg/m3 8.6E-09

Silver 2.0E+00 mg/kg 1.2E-07 ug/m3 -- -- -- 3.4E-10 mg/m3 -- -- --

Tin 1.2E+01 mg/kg 7.2E-07 ug/m3 -- -- -- 2.0E-09 mg/m3 -- -- --

Titanium 4.4E+03 mg/kg 2.6E-04 ug/m3 -- -- -- 7.4E-07 mg/m3 1.0E-04 mg/m3 7.4E-03

Zinc 1.4E+02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.4E-08 mg/m3 -- -- --

Exp. Route Total 6.5E-09 7.7E-03

Inhalation 1,1,2-Trichloroethane 1.0E-03 mg/kg 1.0E-05 ug/m3 1.6E-05 (μg/m3)-1 1.7E-10 2.9E-08 mg/m3 -- -- --

(Volatiles) 1,2-Dichloroethane 2.0E-03 mg/kg 3.3E-05 ug/m3 2.1E-05 (μg/m3)-1 7.0E-10 9.3E-08 mg/m3 4.0E-01 mg/m3 2.3E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 -- -- --

2-Methylnaphthalene 2.2E-02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 5.4E-06 ug/m3 -- -- -- 1.5E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.1E+01 mg/m3 3.4E-08

Anthracene 1.9E-02 mg/kg 2.8E-06 ug/m3 -- -- -- 7.7E-09 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.4E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Carbon disulfide 6.5E-03 mg/kg 4.2E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 7.0E-01 mg/m3 1.7E-06

Radhika
Line
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 9.0E-02 mg/m3 4.0E-06

cis-1,2-Dichloroethene 8.8E-02 mg/kg 2.7E-03 ug/m3 -- -- -- 7.5E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.3E-10 3.7E-07 mg/m3 1.0E+00 mg/m3 3.7E-07

Naphthalene 3.3E-02 mg/kg 5.4E-05 ug/m3 3.4E-05 (μg/m3)-1 1.8E-09 1.5E-07 mg/m3 3.0E-03 mg/m3 5.0E-05

Phenanthrene 3.0E-02 mg/kg 4.4E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Pyrene 6.7E-02 mg/kg 2.1E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --

Tetrachloroethene 5.0E-03 mg/kg 1.6E-04 ug/m3 5.9E-06 (μg/m3)-1 9.5E-10 4.5E-07 mg/m3 3.5E-02 mg/m3 1.3E-05

Toluene 3.0E-03 mg/kg 5.3E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 5.0E+00 mg/m3 3.0E-08

trans-1,2-Dichloroethene 2.7E-03 mg/kg 8.3E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06

Trichloroethene 1.3E-01 mg/kg 4.6E-03 ug/m3 2.0E-06 (μg/m3)-1 9.2E-09 1.3E-05 mg/m3 6.0E-01 mg/m3 2.1E-05

Vinyl chloride 3.6E-02 mg/kg 2.8E-03 ug/m3 7.8E-05 (μg/m3)-1 2.2E-07 8.0E-06 mg/m3 1.0E-01 mg/m3 8.0E-05

Xylene (total) 9.3E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 2.4E-07 2.1E-04

Exposure Point Total 2.4E-07 7.9E-03

Exposure Medium Total 1.5E-06 7.0E-02

Medium Total 1.5E-06 7.0E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 2.0E-01 mg/m3 1.7E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) 6.2E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 -- -- --

Carbon disulfide 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 7.0E-01 mg/m3 5.7E-07

cis-1,2-Dichloroethene 9.3E-02 (a) ug/m3 7.5E-03 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --

Tetrachloroethene 1.7E-03 (a) ug/m3 1.3E-04 ug/m3 5.9E-06 (μg/m3)-1 8.0E-10 3.8E-07 mg/m3 3.5E-02 mg/m3 1.1E-05

trans-1,2-Dichloroethene 4.8E-03 (a) ug/m3 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 6.0E-02 mg/m3 1.8E-05

Trichloroethene 2.0E-02 (a) ug/m3 1.6E-03 ug/m3 2.0E-06 (μg/m3)-1 3.3E-09 4.6E-06 mg/m3 6.0E-01 mg/m3 7.7E-06

Vinyl chloride 1.3E-02 (a) ug/m3 1.0E-03 ug/m3 7.8E-05 (μg/m3)-1 8.1E-08 2.9E-06 mg/m3 1.0E-01 mg/m3 2.9E-05

Xylene (Total) 7.3E-04 (a) ug/m3 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 8.5E-08 7.0E-05

Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total of Receptor Risks Across All Media 1.6E-06 Total of Receptor Hazards Across All Media 7.0E-02
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TABLE I2-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 2.5E-11 -- -- 2.5E-11 Blood 2.4E-07 -- -- 2.4E-07

1,2-Dichloroethane 3.3E-11 -- -- 3.3E-11 Kidney 9.8E-08 -- -- 9.8E-08

1,2-Dichloroethene (total) -- -- -- -- Liver 8.9E-06 -- -- 8.9E-06

2-Methylnaphthalene -- -- -- -- Respiratory 5.4E-06 -- -- 5.4E-06

4,4'-DDD 1.1E-09 -- 1.2E-09 2.3E-09 -- -- -- -- --

4,4'-DDE 2.4E-09 -- 2.7E-09 5.1E-09 -- -- -- -- --

4,4'-DDT 7.2E-10 -- 2.4E-10 9.6E-10 Liver 1.2E-05 -- 4.0E-06 1.6E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 2.7E-06 -- 3.1E-06 5.9E-06

Acenaphthylene -- -- -- -- Liver 1.6E-07 -- -- 1.6E-07

Acetone -- -- -- -- Kidney 7.5E-08 -- -- 7.5E-08

Anthracene -- -- -- -- No Observed Effects 6.2E-08 -- 9.2E-08 1.5E-07

Aroclor-1254 7.0E-08 -- 1.1E-07 1.8E-07 Eyes, Nails, Immunological 4.9E-03 -- 7.8E-03 1.3E-02

Aroclor-1260 4.4E-08 -- 7.0E-08 1.1E-07 Eyes, Nails, Immunological 3.1E-03 -- 4.9E-03 8.0E-03

Barium -- -- -- -- Kidney 5.2E-04 -- -- 5.2E-04

Benzene 1.0E-10 -- -- 1.0E-10 Blood 7.3E-07 -- -- 7.3E-07

Benzo(a)anthracene 1.7E-08 -- 2.5E-08 4.1E-08 -- -- -- -- --

Benzo(a)pyrene 2.3E-07 -- 3.4E-07 5.7E-07 -- -- -- -- --

Benzo(b)fluoranthene 2.5E-08 -- 3.7E-08 6.3E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.1E-06 -- 3.1E-06 5.3E-06

Benzo(k)fluoranthene 3.0E-08 -- 4.5E-08 7.5E-08 -- -- -- -- --

Cadmium -- -- -- -- Kidney 1.9E-03 -- 2.1E-05 1.9E-03

Carbazole 2.2E-09 -- 3.2E-09 5.4E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.4E-08 -- -- 6.4E-08

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 7.8E-05 -- -- 7.8E-05

Chrysene 2.0E-09 -- 2.9E-09 4.9E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 4.3E-05 -- -- 4.3E-05

Cobalt -- -- -- -- Blood 3.6E-02 -- -- 3.6E-02

Dibenz(a,h)anthracene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --

Dieldrin 3.4E-08 -- 3.8E-08 7.2E-08 Liver 1.2E-04 -- 1.3E-04 2.5E-04

Endrin ketone -- -- -- -- Liver, CNS 1.6E-05 -- 1.9E-05 3.5E-05

Ethylbenzene 3.8E-11 -- -- 3.8E-11 Liver, Kidney 9.8E-08 -- -- 9.8E-08

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.4E-06 -- 2.1E-06 3.5E-06

gamma-Chlordane 1.4E-09 -- 6.2E-10 2.0E-09 Liver 5.9E-06 -- 2.7E-06 8.5E-06

Heptachlor 1.4E-09 -- 1.6E-09 3.1E-09 Liver 2.0E-06 -- 2.2E-06 4.2E-06

Heptachlor epoxide 3.8E-09 -- 4.4E-09 8.2E-09 Organ Weight 1.5E-04 -- 1.7E-04 3.2E-04

Indeno(1,2,3-cd)pyrene 2.3E-08 -- 3.4E-08 5.7E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.2E-04 -- -- 1.2E-04

Naphthalene -- -- -- -- Body Weight 1.6E-06 -- 2.4E-06 4.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

n-Nitrosodiphenylamine 3.8E-10 -- 4.3E-10 8.1E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 9.9E-08 -- 1.5E-07 2.5E-07

Phenol -- -- -- -- Body Weight 8.5E-07 -- 9.7E-07 1.8E-06

Pyrene -- -- -- -- Kidney 2.2E-06 -- 3.2E-06 5.4E-06

Selenium -- -- -- -- Whole Body 2.0E-04 -- -- 2.0E-04

Silver -- -- -- -- Skin 4.0E-04 -- -- 4.0E-04

Tetrachloroethene 9.4E-10 -- -- 9.4E-10 Liver, Body Weight 4.9E-07 -- -- 4.9E-07

Tin -- -- -- -- Liver, Kidney 2.0E-05 -- -- 2.0E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.7E-08 -- -- 3.7E-08

trans-1,2-Dichloroethene -- -- -- -- Blood 1.3E-07 -- -- 1.3E-07

Trichloroethene 2.8E-10 -- -- 2.8E-10 -- -- -- -- --

Vinyl chloride 3.4E-09 -- -- 3.4E-09 Liver 1.2E-05 -- -- 1.2E-05

Xylene (total) -- -- -- -- Body Weight, Death 4.5E-07 -- -- 4.5E-07

Zinc -- -- -- -- Blood 4.7E-04 -- -- 4.7E-04

Chemical Total 5.3E-07 -- 7.7E-07 1.3E-06 4.9E-02 -- 1.3E-02 6.2E-02

Exposure Point Total 1.3E-06 6.2E-02

Outdoor Air 1,1,2-Trichloroethane -- 1.7E-10 -- 1.7E-10 -- -- -- -- --

(Particulates and VOCs) 1,2-Dichloroethane -- 7.0E-10 -- 7.0E-10 Liver -- 2.3E-07 -- 2.3E-07

1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 5.4E-14 -- 5.4E-14 -- -- -- -- --

4,4'-DDE -- 1.2E-13 -- 1.2E-13 -- -- -- -- --

4,4'-DDT -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 3.9E-12 -- 3.9E-12

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.4E-08 -- 3.4E-08

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 3.4E-12 -- 3.4E-12 -- -- -- -- --

Aroclor-1260 -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-05 -- 3.6E-05

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 6.0E-06 -- 6.0E-06

Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.7E-13 -- 4.7E-13 -- -- -- -- --

Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 1.6E-05 -- 1.6E-05

Carbazole -- 3.4E-14 -- 3.4E-14 -- -- -- -- --

Radhika
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TABLE I2-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Carbon disulfide -- -- -- -- PNS -- 1.7E-06 -- 1.7E-06

Chloromethane -- -- -- -- CNS -- 4.0E-06 -- 4.0E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 3.1E-14 -- 3.1E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 3.1E-04 -- 3.1E-04

Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Dieldrin -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.3E-10 -- 3.3E-10 Developmental -- 3.7E-07 -- 3.7E-07

Fluoranthene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 6.1E-14 -- 6.1E-14 Liver -- 7.2E-10 -- 7.2E-10

Heptachlor -- 7.8E-14 -- 7.8E-14 -- -- -- -- --

Heptachlor epoxide -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.6E-13 -- 3.6E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.8E-09 -- 1.8E-09 Respiratory -- 5.0E-05 -- 5.0E-05

n-Nitrosodiphenylamine -- 1.9E-14 -- 1.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 2.2E-10 -- 2.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 8.6E-09 -- 8.6E-09

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 9.5E-10 -- 9.5E-10 Liver, Body Weight -- 1.3E-05 -- 1.3E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.4E-03 -- 7.4E-03

Toluene -- -- -- -- CNS -- 3.0E-08 -- 3.0E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

Trichloroethene -- 9.2E-09 -- 9.2E-09 CNS -- 2.1E-05 -- 2.1E-05

Vinyl chloride -- 2.2E-07 -- 2.2E-07 Liver -- 8.0E-05 -- 8.0E-05

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-07 -- 2.4E-07 -- 7.9E-03 -- 7.9E-03

Exposure Point Total 2.4E-07 7.9E-03

Exposure Medium Total 1.5E-06 7.0E-02

Medium Total 1.5E-06 7.0E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.7E-06 -- 1.7E-06

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Radhika
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TABLE I2-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Carbon disulfide -- -- -- -- PNS -- 5.7E-07 -- 5.7E-07

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 8.0E-10 -- 8.0E-10 Liver, Body Weight -- 1.1E-05 -- 1.1E-05

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.8E-05 -- 1.8E-05

Trichloroethene -- 3.3E-09 -- 3.3E-09 CNS -- 7.7E-06 -- 7.7E-06

Vinyl chloride -- 8.1E-08 -- 8.1E-08 Liver -- 2.9E-05 -- 2.9E-05

Xylene (Total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 8.5E-08 -- 8.5E-08 -- 7.0E-05 -- 7.0E-05

Exposure Point Total 8.5E-08 7.0E-05

Exposure Medium Total 8.5E-08 7.0E-05

Medium Total 8.5E-08 7.0E-05

Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 7.0E-02

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 3.7E-02 -- 3.7E-02

EPA U.S. Environmental Protection Agency Body Weight 2.0E-05 1.8E-05 3.0E-05

GI Gastrointestinal Cardiovascular 8.6E-09 -- 8.6E-09

NOAEL No observed adverse effects level CNS 1.0E-04 2.9E-05 1.1E-04

PNS Peripheral nervous system Death 4.5E-07 -- 4.5E-07

RAGS Risk Assessment Guidance for Superfund Developmental 4.4E-07 -- 4.4E-07

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 2.1E-02 -- 2.1E-02

Fetus 3.6E-05 -- 3.6E-05

GI 8.6E-09 -- 8.6E-09

Hair -- -- --

Immunological 2.1E-02 -- 2.1E-02

Kidney 2.5E-03 -- 2.5E-03

Liver 4.5E-04 2.0E-05 4.9E-04

Nails 2.1E-02 -- 2.1E-02

No Observed Adverse Effects -- -- --

No Observed Effects 7.8E-05 -- 7.8E-05

Nose -- -- --

Organ weight 3.7E-04 7.7E-06 3.9E-04

PNS 1.7E-06 -- 2.3E-06

Reproductive -- -- --

Respiratory 7.8E-03 -- 7.8E-03

Skin 4.0E-04 -- 4.0E-04

Vascular -- -- --

Whole body 2.1E-04 -- 2.1E-04

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,1,2-Trichloroethane 1.0E-03 mg/kg 4.6E-11 mg/kg-day 7.2E-02 (mg/kg-day)-1 3.3E-12 3.2E-09 mg/kg-day 4.0E-03 mg/kg-day 8.1E-07

1,2-Dichloroethane 2.0E-03 mg/kg 9.2E-11 mg/kg-day 4.7E-02 (mg/kg-day)-1 4.3E-12 6.5E-09 mg/kg-day 2.0E-02 mg/kg-day 3.2E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 3.8E-09 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 9.0E-03 mg/kg-day 2.9E-05

2-Methylnaphthalene 2.2E-02 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 4.0E-03 mg/kg-day 1.8E-05

4,4'-DDD 1.3E-02 mg/kg 6.0E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.4E-10 4.2E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 9.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.1E-10 6.5E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 2.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.5E-11 1.9E-08 mg/kg-day 5.0E-04 mg/kg-day 3.9E-05

4-Methylphenol 1.4E-02 mg/kg 6.5E-10 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 5.0E-03 mg/kg-day 9.0E-06

Acenaphthylene 1.0E-02 mg/kg 4.6E-10 mg/kg-day -- -- -- 3.2E-08 mg/kg-day 6.0E-02 mg/kg-day 5.4E-07

Acetone 6.9E-02 mg/kg 3.2E-09 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 9.0E-01 mg/kg-day 2.5E-07

Anthracene 1.9E-02 mg/kg 8.8E-10 mg/kg-day -- -- -- 6.1E-08 mg/kg-day 3.0E-01 mg/kg-day 2.0E-07

Aroclor-1254 1.0E-01 mg/kg 4.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.2E-09 3.2E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Aroclor-1260 6.3E-02 mg/kg 2.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.8E-09 2.0E-07 mg/kg-day 2.0E-05 mg/kg-day 1.0E-02

Barium 1.1E+02 mg/kg 4.9E-06 mg/kg-day -- -- -- 3.4E-04 mg/kg-day 2.0E-01 mg/kg-day 1.7E-03

Benzene 3.0E-03 mg/kg 1.4E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-11 9.7E-09 mg/kg-day 4.0E-03 mg/kg-day 2.4E-06

Benzo(a)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-09 1.3E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 2.5E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.0E-08 1.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-09 1.9E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 3.0E-09 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-02 mg/kg-day 7.0E-06

Benzo(k)fluoranthene 7.2E-02 mg/kg 3.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.0E-09 2.3E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 8.8E-08 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 1.0E-03 mg/kg-day 6.2E-03

Carbazole 5.2E-02 mg/kg 2.4E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.9E-10 1.7E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg 3.0E-10 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-01 mg/kg-day 2.1E-07

Chloromethane 2.0E-03 mg/kg 9.2E-11 mg/kg-day -- -- -- 6.5E-09 mg/kg-day -- -- --

Chromium 1.2E+02 mg/kg 5.5E-06 mg/kg-day -- -- -- 3.9E-04 mg/kg-day 1.5E+00 mg/kg-day 2.6E-04

Chrysene 4.7E-02 mg/kg 2.2E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-10 1.5E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg 4.0E-09 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-03 mg/kg-day 1.4E-04

Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.5E-09 7.7E-08 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 2.8E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 4.4E-09 1.9E-08 mg/kg-day 5.0E-05 mg/kg-day 3.9E-04

Endrin ketone 5.0E-03 mg/kg 2.3E-10 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 3.0E-04 mg/kg-day 5.4E-05

Ethylbenzene 1.0E-02 mg/kg 4.6E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.1E-12 3.2E-08 mg/kg-day 1.0E-01 mg/kg-day 3.2E-07

Fluoranthene 5.8E-02 mg/kg 2.7E-09 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 4.0E-02 mg/kg-day 4.7E-06

gamma-Chlordane 3.0E-03 mg/kg 1.4E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.8E-10 9.7E-09 mg/kg-day 5.0E-04 mg/kg-day 1.9E-05

Heptachlor 1.0E-03 mg/kg 4.6E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-10 3.2E-09 mg/kg-day 5.0E-04 mg/kg-day 6.5E-06

Heptachlor epoxide 2.0E-03 mg/kg 9.2E-11 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.1E-10 6.5E-09 mg/kg-day 1.3E-05 mg/kg-day 5.0E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 2.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-09 1.8E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg 1.7E-06 mg/kg-day -- -- -- 1.2E-04 mg/kg-day -- -- --

Molybdenum 6.2E-01 mg/kg 2.9E-08 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 5.0E-03 mg/kg-day 4.0E-04

Naphthalene 3.3E-02 mg/kg 1.5E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 2.0E-02 mg/kg-day 5.3E-06

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

n-Nitrosodiphenylamine 1.2E-01 mg/kg 5.5E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 5.0E-11 3.9E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 1.4E-09 mg/kg-day -- -- -- 9.8E-08 mg/kg-day 3.0E-01 mg/kg-day 3.3E-07

Phenol 2.6E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.4E-07 mg/kg-day 3.0E-01 mg/kg-day 2.8E-06

Pyrene 6.7E-02 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 3.0E-02 mg/kg-day 7.2E-06

Selenium 1.0E+00 mg/kg 4.7E-08 mg/kg-day -- -- -- 3.3E-06 mg/kg-day 5.0E-03 mg/kg-day 6.6E-04

Silver 2.0E+00 mg/kg 9.4E-08 mg/kg-day -- -- -- 6.6E-06 mg/kg-day 5.0E-03 mg/kg-day 1.3E-03

Tetrachloroethene 5.0E-03 mg/kg 2.3E-10 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.2E-10 1.6E-08 mg/kg-day 1.0E-02 mg/kg-day 1.6E-06

Tin 1.2E+01 mg/kg 5.6E-07 mg/kg-day -- -- -- 3.9E-05 mg/kg-day 6.0E-01 mg/kg-day 6.5E-05

Titanium 4.4E+03 mg/kg 2.0E-04 mg/kg-day -- -- -- 1.4E-02 mg/kg-day -- -- --

Toluene 3.0E-03 mg/kg 1.4E-10 mg/kg-day -- -- -- 9.7E-09 mg/kg-day 8.0E-02 mg/kg-day 1.2E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 1.3E-10 mg/kg-day -- -- -- 8.9E-09 mg/kg-day 2.0E-02 mg/kg-day 4.4E-07

Trichloroethene 1.3E-01 mg/kg 6.2E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.7E-11 4.3E-07 mg/kg-day -- -- --

Vinyl chloride 3.6E-02 mg/kg 1.7E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 4.5E-10 1.2E-07 mg/kg-day 3.0E-03 mg/kg-day 3.9E-05

Xylene (total) 9.3E-02 mg/kg 4.3E-09 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 2.0E-01 mg/kg-day 1.5E-06

Zinc 1.4E+02 mg/kg 6.6E-06 mg/kg-day -- -- -- 4.6E-04 mg/kg-day 3.0E-01 mg/kg-day 1.5E-03

Exp. Route Total 7.0E-08 1.6E-01

Dermal 1,1,2-Trichloroethane 1.0E-03 mg/kg -- -- 7.2E-02 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 8.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 1.3E-02 mg/kg 8.3E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.0E-10 5.8E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 1.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.3E-10 8.9E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 1.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.9E-11 8.1E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05

4-Methylphenol 1.4E-02 mg/kg 8.9E-10 mg/kg-day -- -- -- 6.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.2E-05

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-01 mg/kg-day 3.7E-07

Aroclor-1254 1.0E-01 mg/kg 8.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-08 6.2E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02

Aroclor-1260 6.3E-02 mg/kg 5.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-08 3.9E-07 mg/kg-day 2.0E-05 mg/kg-day 2.0E-02

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-09 2.3E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 4.5E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.4E-08 3.2E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 5.0E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.0E-09 3.5E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 5.4E-09 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-02 mg/kg-day 1.3E-05

Benzo(k)fluoranthene 7.2E-02 mg/kg 5.9E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.1E-09 4.2E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 1.2E-09 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 1.0E-03 mg/kg-day 8.5E-05

Carbazole 5.2E-02 mg/kg 4.3E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.2E-10 3.0E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Radhika
Line
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 4.7E-02 mg/kg 3.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.7E-10 2.7E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.0E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.2E-09 1.4E-07 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 3.8E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.1E-09 2.7E-08 mg/kg-day 5.0E-05 mg/kg-day 5.4E-04

Endrin ketone 5.0E-03 mg/kg 3.2E-10 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 3.0E-04 mg/kg-day 7.4E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 5.8E-02 mg/kg 4.8E-09 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 4.0E-02 mg/kg-day 8.4E-06

gamma-Chlordane 3.0E-03 mg/kg 7.6E-11 mg/kg-day 1.3E+00 (mg/kg-day)-1 9.9E-11 5.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.1E-05

Heptachlor 1.0E-03 mg/kg 6.4E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-10 4.5E-09 mg/kg-day 5.0E-04 mg/kg-day 8.9E-06

Heptachlor epoxide 2.0E-03 mg/kg 1.3E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 7.0E-10 8.9E-09 mg/kg-day 1.3E-05 mg/kg-day 6.9E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 4.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.4E-09 3.2E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 6.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 2.7E-09 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-02 mg/kg-day 9.6E-06

n-Nitrosodiphenylamine 1.2E-01 mg/kg 7.6E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.9E-11 5.4E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 2.5E-09 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Phenol 2.6E-01 mg/kg 1.7E-08 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-01 mg/kg-day 3.9E-06

Pyrene 6.7E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 3.0E-02 mg/kg-day 1.3E-05

Selenium 1.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 2.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 5.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.2E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.4E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.7E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 1.3E-01 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 3.6E-02 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.4E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.2E-07 5.2E-02

Exposure Point Total 1.9E-07 2.1E-01

Outdoor Air Inhalation 4,4'-DDD 1.3E-02 mg/kg 4.2E-08 ug/m3 6.9E-05 (μg/m3)-1 2.9E-12 3.0E-09 mg/m3 -- -- --

(Particulates) 4,4'-DDE 2.0E-02 mg/kg 6.5E-08 ug/m3 9.7E-05 (μg/m3)-1 6.3E-12 4.6E-09 mg/m3 -- -- --

4,4'-DDT 6.0E-03 mg/kg 2.0E-08 ug/m3 9.7E-05 (μg/m3)-1 1.9E-12 1.4E-09 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 4.6E-08 ug/m3 -- -- -- 3.2E-09 mg/m3 6.0E-01 mg/m3 5.3E-09

Aroclor-1254 1.0E-01 mg/kg 3.3E-07 ug/m3 5.7E-04 (μg/m3)-1 1.9E-10 2.3E-08 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Aroclor-1260 6.3E-02 mg/kg 2.1E-07 ug/m3 5.7E-04 (μg/m3)-1 1.2E-10 1.4E-08 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 3.5E-04 ug/m3 -- -- -- 2.4E-05 mg/m3 5.0E-04 mg/m3 4.8E-02

Benzo(a)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.1E-04 (μg/m3)-1 1.4E-11 9.0E-09 mg/m3 -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 1.8E-07 ug/m3 1.1E-03 (μg/m3)-1 2.0E-10 1.3E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 2.1E-07 ug/m3 -- -- -- 1.5E-08 mg/m3 -- -- --

Benzo(k)fluoranthene 7.2E-02 mg/kg 2.3E-07 ug/m3 1.1E-04 (μg/m3)-1 2.6E-11 1.6E-08 mg/m3 -- -- --

Cadmium 1.9E+00 mg/kg 6.2E-06 ug/m3 4.2E-03 (μg/m3)-1 2.6E-08 4.4E-07 mg/m3 2.0E-05 mg/m3 2.2E-02

Carbazole 5.2E-02 mg/kg 1.7E-07 ug/m3 1.1E-05 (μg/m3)-1 1.9E-12 1.2E-08 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 3.9E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Chrysene 4.7E-02 mg/kg 1.5E-07 ug/m3 1.1E-05 (μg/m3)-1 1.7E-12 1.1E-08 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 3.6E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.8E-08 ug/m3 1.2E-03 (μg/m3)-1 9.4E-11 5.5E-09 mg/m3 -- -- --

Dieldrin 6.0E-03 mg/kg 2.0E-08 ug/m3 4.6E-03 (μg/m3)-1 9.0E-11 1.4E-09 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 1.6E-08 ug/m3 -- -- -- 1.1E-09 mg/m3 -- -- --

Fluoranthene 5.8E-02 mg/kg 1.9E-07 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --

gamma-Chlordane 3.0E-03 mg/kg 9.8E-09 ug/m3 3.4E-04 (μg/m3)-1 3.3E-12 6.8E-10 mg/m3 7.0E-04 mg/m3 9.8E-07

Heptachlor 1.0E-03 mg/kg 3.3E-09 ug/m3 1.3E-03 (μg/m3)-1 4.2E-12 2.3E-10 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 6.5E-09 ug/m3 2.6E-03 (μg/m3)-1 1.7E-11 4.6E-10 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 1.8E-07 ug/m3 1.1E-04 (μg/m3)-1 2.0E-11 1.2E-08 mg/m3 -- -- --

Lead 3.8E+01 mg/kg 1.2E-04 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Molybdenum 6.2E-01 mg/kg 2.0E-06 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --

n-Nitrosodiphenylamine 1.2E-01 mg/kg 3.9E-07 ug/m3 2.6E-06 (μg/m3)-1 1.0E-12 2.7E-08 mg/m3 -- -- --

Phenol 2.6E-01 mg/kg 8.5E-07 ug/m3 -- -- -- 5.9E-08 mg/m3 2.0E-01 mg/m3 3.0E-07

Selenium 1.0E+00 mg/kg 3.3E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 2.0E-02 mg/m3 1.2E-05

Silver 2.0E+00 mg/kg 6.6E-06 ug/m3 -- -- -- 4.6E-07 mg/m3 -- -- --

Tin 1.2E+01 mg/kg 3.9E-05 ug/m3 -- -- -- 2.8E-06 mg/m3 -- -- --

Titanium 4.4E+03 mg/kg 1.4E-02 ug/m3 -- -- -- 1.0E-03 mg/m3 1.0E-04 mg/m3 1.0E+01

Zinc 1.4E+02 mg/kg 4.7E-04 ug/m3 -- -- -- 3.3E-05 mg/m3 -- -- --

Exp. Route Total 3.6E-07 1.1E+01

Inhalation 1,1,2-Trichloroethane 1.0E-03 mg/kg 4.2E-07 ug/m3 1.6E-05 (μg/m3)-1 6.7E-12 2.9E-08 mg/m3 -- -- --

(Volatiles) 1,2-Dichloroethane 2.0E-03 mg/kg 1.3E-06 ug/m3 2.1E-05 (μg/m3)-1 2.8E-11 9.3E-08 mg/m3 4.0E-01 mg/m3 2.3E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 1.0E-04 ug/m3 -- -- -- 7.0E-06 mg/m3 -- -- --

2-Methylnaphthalene 2.2E-02 mg/kg 1.1E-06 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 2.2E-07 ug/m3 -- -- -- 1.5E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 1.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.1E+01 mg/m3 3.4E-08

Anthracene 1.9E-02 mg/kg 1.1E-07 ug/m3 -- -- -- 7.7E-09 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 2.6E-06 ug/m3 2.9E-05 (μg/m3)-1 7.4E-11 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Carbon disulfide 6.5E-03 mg/kg 1.7E-05 ug/m3 -- -- -- 1.2E-06 mg/m3 7.0E-01 mg/m3 1.7E-06

Radhika
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg 5.1E-06 ug/m3 -- -- -- 3.6E-07 mg/m3 9.0E-02 mg/m3 4.0E-06

cis-1,2-Dichloroethene 8.8E-02 mg/kg 1.1E-04 ug/m3 -- -- -- 7.5E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 5.3E-06 ug/m3 2.5E-06 (μg/m3)-1 1.3E-11 3.7E-07 mg/m3 1.0E+00 mg/m3 3.7E-07

Naphthalene 3.3E-02 mg/kg 2.2E-06 ug/m3 3.4E-05 (μg/m3)-1 7.3E-11 1.5E-07 mg/m3 3.0E-03 mg/m3 5.0E-05

Phenanthrene 3.0E-02 mg/kg 1.8E-07 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Pyrene 6.7E-02 mg/kg 8.5E-08 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --

Tetrachloroethene 5.0E-03 mg/kg 6.4E-06 ug/m3 5.9E-06 (μg/m3)-1 3.8E-11 4.5E-07 mg/m3 3.5E-02 mg/m3 1.3E-05

Toluene 3.0E-03 mg/kg 2.1E-06 ug/m3 -- -- -- 1.5E-07 mg/m3 5.0E+00 mg/m3 3.0E-08

trans-1,2-Dichloroethene 2.7E-03 mg/kg 3.3E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06

Trichloroethene 1.3E-01 mg/kg 1.8E-04 ug/m3 2.0E-06 (μg/m3)-1 3.7E-10 1.3E-05 mg/m3 6.0E-01 mg/m3 2.1E-05

Vinyl chloride 3.6E-02 mg/kg 1.1E-04 ug/m3 7.8E-05 (μg/m3)-1 8.9E-09 8.0E-06 mg/m3 1.0E-01 mg/m3 8.0E-05

Xylene (total) 9.3E-02 mg/kg 4.8E-05 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 9.5E-09 2.1E-04

Exposure Point Total 3.6E-07 1.1E+01

Exposure Medium Total 5.6E-07 1.1E+01

Medium Total 5.6E-07 1.1E+01

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.1E-02 (a) ug/m3 3.5E-07 ug/m3 -- -- -- 2.4E-08 mg/m3 2.0E-01 mg/m3 1.2E-07

Trench (Trench Air) 1,2-Dichloroethene (total) 5.8E-02 (a) ug/m3 9.4E-07 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --

Carbon disulfide 2.6E-02 (a) ug/m3 4.2E-07 ug/m3 -- -- -- 2.9E-08 mg/m3 7.0E-01 mg/m3 4.2E-08

cis-1,2-Dichloroethene 8.7E-01 (a) ug/m3 1.4E-05 ug/m3 -- -- -- 9.9E-07 mg/m3 -- -- --

Tetrachloroethene 2.6E-02 (a) ug/m3 4.2E-07 ug/m3 5.9E-06 (μg/m3)-1 2.5E-12 3.0E-08 mg/m3 3.5E-02 mg/m3 8.5E-07

trans-1,2-Dichloroethene 5.7E-02 (a) ug/m3 9.2E-07 ug/m3 -- -- -- 6.5E-08 mg/m3 6.0E-02 mg/m3 1.1E-06

Trichloroethene 2.8E-01 (a) ug/m3 4.5E-06 ug/m3 2.0E-06 (μg/m3)-1 9.1E-12 3.2E-07 mg/m3 6.0E-01 mg/m3 5.3E-07

Vinyl chloride 1.7E-01 (a) ug/m3 2.7E-06 ug/m3 7.8E-05 (μg/m3)-1 2.1E-10 1.9E-07 mg/m3 1.0E-01 mg/m3 1.9E-06

Xylene (Total) 1.0E-02 (a) ug/m3 1.6E-07 ug/m3 -- -- -- 1.1E-08 mg/m3 1.0E-01 mg/m3 1.1E-07

Exp. Route Total 2.3E-10 4.7E-06

Exposure Point Total 2.3E-10 4.7E-06

Exposure Medium Total 2.3E-10 4.7E-06

Medium Total 2.3E-10 4.7E-06

Receptor Total Total of Receptor Risks Across All Media 5.6E-07 Total of Receptor Hazards Across All Media 1.1E+01
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TABLE I2-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 3.3E-12 -- -- 3.3E-12 Blood 8.1E-07 -- -- 8.1E-07

1,2-Dichloroethane 4.3E-12 -- -- 4.3E-12 Kidney 3.2E-07 -- -- 3.2E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 2.9E-05 -- -- 2.9E-05

2-Methylnaphthalene -- -- -- -- Respiratory 1.8E-05 -- -- 1.8E-05

4,4'-DDD 1.4E-10 -- 2.0E-10 3.4E-10 -- -- -- -- --

4,4'-DDE 3.1E-10 -- 4.3E-10 7.5E-10 -- -- -- -- --

4,4'-DDT 9.5E-11 -- 3.9E-11 1.3E-10 Liver 3.9E-05 -- 1.6E-05 5.5E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 9.0E-06 -- 1.2E-05 2.2E-05

Acenaphthylene -- -- -- -- Liver 5.4E-07 -- -- 5.4E-07

Acetone -- -- -- -- Kidney 2.5E-07 -- -- 2.5E-07

Anthracene -- -- -- -- No Observed Effects 2.0E-07 -- 3.7E-07 5.7E-07

Aroclor-1254 9.2E-09 -- 1.8E-08 2.7E-08 Eyes, Nails, Immunological 1.6E-02 -- 3.1E-02 4.7E-02

Aroclor-1260 5.8E-09 -- 1.1E-08 1.7E-08 Eyes, Nails, Immunological 1.0E-02 -- 2.0E-02 3.0E-02

Barium -- -- -- -- Kidney 1.7E-03 -- -- 1.7E-03

Benzene 1.4E-11 -- -- 1.4E-11 Blood 2.4E-06 -- -- 2.4E-06

Benzo(a)anthracene 2.2E-09 -- 3.9E-09 6.1E-09 -- -- -- -- --

Benzo(a)pyrene 3.0E-08 -- 5.4E-08 8.5E-08 -- -- -- -- --

Benzo(b)fluoranthene 3.3E-09 -- 6.0E-09 9.3E-09 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 7.0E-06 -- 1.3E-05 2.0E-05

Benzo(k)fluoranthene 4.0E-09 -- 7.1E-09 1.1E-08 -- -- -- -- --

Cadmium -- -- -- -- Kidney 6.2E-03 -- 8.5E-05 6.2E-03

Carbazole 2.9E-10 -- 5.2E-10 8.0E-10 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 2.1E-07 -- -- 2.1E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 2.6E-04 -- -- 2.6E-04

Chrysene 2.6E-10 -- 4.7E-10 7.3E-10 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.4E-04 -- -- 1.4E-04

Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01

Dibenz(a,h)anthracene 4.5E-09 -- 8.2E-09 1.3E-08 -- -- -- -- --

Dieldrin 4.4E-09 -- 6.1E-09 1.1E-08 Liver 3.9E-04 -- 5.4E-04 9.2E-04

Endrin ketone -- -- -- -- Liver, CNS 5.4E-05 -- 7.4E-05 1.3E-04

Ethylbenzene 5.1E-12 -- -- 5.1E-12 Liver, Kidney 3.2E-07 -- -- 3.2E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 4.7E-06 -- 8.4E-06 1.3E-05

gamma-Chlordane 1.8E-10 -- 9.9E-11 2.8E-10 Liver 1.9E-05 -- 1.1E-05 3.0E-05

Heptachlor 1.9E-10 -- 2.6E-10 4.5E-10 Liver 6.5E-06 -- 8.9E-06 1.5E-05

Heptachlor epoxide 5.1E-10 -- 7.0E-10 1.2E-09 Organ Weight 5.0E-04 -- 6.9E-04 1.2E-03

Indeno(1,2,3-cd)pyrene 3.0E-09 -- 5.4E-09 8.5E-09 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 4.0E-04 -- -- 4.0E-04

Naphthalene -- -- -- -- Body Weight 5.3E-06 -- 9.6E-06 1.5E-05

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

n-Nitrosodiphenylamine 5.0E-11 -- 6.9E-11 1.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 3.3E-07 -- 5.9E-07 9.2E-07

Phenol -- -- -- -- Body Weight 2.8E-06 -- 3.9E-06 6.7E-06

Pyrene -- -- -- -- Kidney 7.2E-06 -- 1.3E-05 2.0E-05

Selenium -- -- -- -- Whole Body 6.6E-04 -- -- 6.6E-04

Silver -- -- -- -- Skin 1.3E-03 -- -- 1.3E-03

Tetrachloroethene 1.2E-10 -- -- 1.2E-10 Liver, Body Weight 1.6E-06 -- -- 1.6E-06

Tin -- -- -- -- Liver, Kidney 6.5E-05 -- -- 6.5E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.2E-07 -- -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Blood 4.4E-07 -- -- 4.4E-07

Trichloroethene 3.7E-11 -- -- 3.7E-11 -- -- -- -- --

Vinyl chloride 4.5E-10 -- -- 4.5E-10 Liver 3.9E-05 -- -- 3.9E-05

Xylene (total) -- -- -- -- Body Weight, Death 1.5E-06 -- -- 1.5E-06

Zinc -- -- -- -- Blood 1.5E-03 -- -- 1.5E-03

Chemical Total 7.0E-08 -- 1.2E-07 1.9E-07 1.6E-01 -- 5.2E-02 2.1E-01

Exposure Point Total 1.9E-07 2.1E-01

Outdoor Air 1,1,2-Trichloroethane -- 6.7E-12 -- 6.7E-12 -- -- -- -- --

(Particulates and VOCs) 1,2-Dichloroethane -- 2.8E-11 -- 2.8E-11 Liver -- 2.3E-07 -- 2.3E-07

1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

4,4'-DDE -- 6.3E-12 -- 6.3E-12 -- -- -- -- --

4,4'-DDT -- 1.9E-12 -- 1.9E-12 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 5.3E-09 -- 5.3E-09

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.4E-08 -- 3.4E-08

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.9E-10 -- 1.9E-10 -- -- -- -- --

Aroclor-1260 -- 1.2E-10 -- 1.2E-10 -- -- -- -- --

Barium -- -- -- -- Fetus -- 4.8E-02 -- 4.8E-02

Benzene -- 7.4E-11 -- 7.4E-11 Blood -- 6.0E-06 -- 6.0E-06

Benzo(a)anthracene -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Benzo(a)pyrene -- 2.0E-10 -- 2.0E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.6E-11 -- 2.6E-11 -- -- -- -- --

Cadmium -- 2.6E-08 -- 2.6E-08 Kidney, Respiratory -- 2.2E-02 -- 2.2E-02

Carbazole -- 1.9E-12 -- 1.9E-12 -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Carbon disulfide -- -- -- -- PNS -- 1.7E-06 -- 1.7E-06

Chloromethane -- -- -- -- CNS -- 4.0E-06 -- 4.0E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01

Dibenz(a,h)anthracene -- 9.4E-11 -- 9.4E-11 -- -- -- -- --

Dieldrin -- 9.0E-11 -- 9.0E-11 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 1.3E-11 -- 1.3E-11 Developmental -- 3.7E-07 -- 3.7E-07

Fluoranthene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 3.3E-12 -- 3.3E-12 Liver -- 9.8E-07 -- 9.8E-07

Heptachlor -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Heptachlor epoxide -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 7.3E-11 -- 7.3E-11 Respiratory -- 5.0E-05 -- 5.0E-05

n-Nitrosodiphenylamine -- 1.0E-12 -- 1.0E-12 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 3.0E-07 -- 3.0E-07

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.2E-05 -- 1.2E-05

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 3.8E-11 -- 3.8E-11 Liver, Body Weight -- 1.3E-05 -- 1.3E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 1.0E+01 -- 1.0E+01

Toluene -- -- -- -- CNS -- 3.0E-08 -- 3.0E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

Trichloroethene -- 3.7E-10 -- 3.7E-10 CNS -- 2.1E-05 -- 2.1E-05

Vinyl chloride -- 8.9E-09 -- 8.9E-09 Liver -- 8.0E-05 -- 8.0E-05

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.6E-07 -- 3.6E-07 -- 1.1E+01 -- 1.1E+01

Exposure Point Total 3.6E-07 1.1E+01

Exposure Medium Total 5.6E-07 1.1E+01

Medium Total 5.6E-07 1.1E+01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.2E-07 -- 1.2E-07

(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Carbon disulfide -- -- -- -- PNS -- 4.2E-08 -- 4.2E-08

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.5E-12 -- 2.5E-12 Liver, Body Weight -- 8.5E-07 -- 8.5E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.1E-06 -- 1.1E-06

Trichloroethene -- 9.1E-12 -- 9.1E-12 CNS -- 5.3E-07 -- 5.3E-07

Vinyl chloride -- 2.1E-10 -- 2.1E-10 Liver -- 1.9E-06 -- 1.9E-06

Xylene (Total) -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07

Chemical Total -- 2.3E-10 -- 2.3E-10 -- 4.7E-06 -- 4.7E-06

Exposure Point Total 2.3E-10 4.7E-06

Exposure Medium Total 2.3E-10 4.7E-06

Medium Total 2.3E-10 4.7E-06

Receptor Total Total Risk Across All Media 5.6E-07 Total Hazard Across All Media 1.1E+01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.2E-01 -- 1.2E-01

EPA U.S. Environmental Protection Agency Body Weight 3.8E-05 8.5E-07 3.8E-05

GI Gastrointestinal Cardiovascular 1.2E-05 -- 1.2E-05

NOAEL No observed adverse effects level CNS 2.2E-04 6.4E-07 2.2E-04

PNS Peripheral nervous system Death 1.5E-06 -- 1.5E-06

RAGS Risk Assessment Guidance for Superfund Developmental 5.9E-07 -- 5.9E-07

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 7.7E-02 -- 7.7E-02

Fetus 4.8E-02 -- 4.8E-02

GI 1.2E-05 -- 1.2E-05

Hair -- -- --

Immunological 7.7E-02 -- 7.7E-02

Kidney 3.0E-02 -- 3.0E-02

Liver 1.4E-03 2.9E-06 1.4E-03

Nails 7.7E-02 -- 7.7E-02

No Observed Adverse Effects -- -- --

No Observed Effects 2.6E-04 -- 2.6E-04

Nose -- -- --

Organ weight 1.3E-03 1.1E-06 1.3E-03

PNS 1.7E-06 4.2E-08 1.7E-06

Reproductive -- -- --

Respiratory 1.0E+01 -- 1.0E+01

Skin 1.3E-03 -- 1.3E-03

Vascular -- -- --

Whole body 6.8E-04 -- 6.8E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW



1 of 1

TABLE I2-9.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Titanium -- -- -- -- Respiratory -- 1.0E+01 -- 1.0E+01

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 1.0E+01 -- 1.0E+01

Exposure Point Total 0.0E+00 1.0E+01

Exposure Medium Total 0.0E+00 1.0E+01

Medium Total 0.0E+00 1.0E+01

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --

(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 1.0E+01

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.2E-02 mg/kg 5.8E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 9.0E-03 mg/kg-day 1.9E-06

2-Methylnaphthalene 2.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-03 mg/kg-day 7.5E-06

4,4'-DDD 5.0E-03 mg/kg 2.3E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 5.6E-10 6.8E-09 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 1.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.8E-10 4.1E-09 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 1.3E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.5E-09 3.8E-08 mg/kg-day 5.0E-04 mg/kg-day 7.7E-05

4-Methylphenol 1.4E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 5.0E-03 mg/kg-day 3.8E-06

Acenaphthylene 1.0E-02 mg/kg 4.7E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 6.0E-02 mg/kg-day 2.3E-07

Acetone 1.4E-01 mg/kg 6.8E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 9.0E-01 mg/kg-day 2.2E-07

Anthracene 1.9E-02 mg/kg 8.9E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-01 mg/kg-day 8.7E-08

Aroclor-1254 2.4E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.3E-08 3.3E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03

Aroclor-1260 7.2E-02 mg/kg 3.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.8E-08 9.9E-08 mg/kg-day 2.0E-05 mg/kg-day 4.9E-03

Barium 1.1E+02 mg/kg 5.2E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 2.0E-01 mg/kg-day 7.7E-04

Benzene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-10 4.1E-09 mg/kg-day 4.0E-03 mg/kg-day 1.0E-06

Benzo(a)anthracene 4.5E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 6.2E-08 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 2.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.5E-07 8.6E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 9.1E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 3.0E-02 mg/kg-day 3.1E-06

Benzo(k)fluoranthene 7.4E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 1.0E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 2.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.9E-09 7.1E-08 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg 3.9E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07

Chromium 1.2E+02 mg/kg 5.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 1.5E+00 mg/kg-day 1.1E-04

Chrysene 5.7E-02 mg/kg 2.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.2E-09 7.8E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 2.0E-03 mg/kg-day 1.6E-05

Cobalt 1.1E+01 mg/kg 5.2E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.3E-08 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 2.3E-09 mg/kg-day -- -- -- 6.8E-09 mg/kg-day 3.0E-04 mg/kg-day 2.3E-05

Ethylbenzene 1.0E-02 mg/kg 4.7E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.2E-11 1.4E-08 mg/kg-day 1.0E-01 mg/kg-day 1.4E-07

Fluoranthene 6.8E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.3E-08 mg/kg-day 4.0E-02 mg/kg-day 2.3E-06

Heptachlor 1.0E-03 mg/kg 4.7E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-09 1.4E-09 mg/kg-day 5.0E-04 mg/kg-day 2.7E-06

Heptachlor epoxide 8.9E-04 mg/kg 4.2E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.3E-09 1.2E-09 mg/kg-day 1.3E-05 mg/kg-day 9.4E-05

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.2E-08 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day -- -- --

Molybdenum 5.4E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 5.0E-03 mg/kg-day 1.5E-04

Naphthalene 3.3E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 2.0E-02 mg/kg-day 2.3E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.5E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.4E-10 4.5E-08 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.7E-08 mg/kg-day 3.0E-01 mg/kg-day 1.6E-07

Pyrene 7.6E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-02 mg/kg-day 3.5E-06

Selenium 9.6E-01 mg/kg 4.5E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day 2.6E-04

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line



2 of 5

TABLE I2-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Silver 4.0E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 5.0E-03 mg/kg-day 1.1E-03

Tin 1.4E+01 mg/kg 6.5E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 6.0E-01 mg/kg-day 3.1E-05

Titanium 4.5E+03 mg/kg 2.1E-03 mg/kg-day -- -- -- 6.1E-03 mg/kg-day -- -- --

Toluene 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 8.0E-02 mg/kg-day 3.4E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 9.9E-10 mg/kg-day -- -- -- 2.9E-09 mg/kg-day 2.0E-02 mg/kg-day 1.4E-07

Trichloroethene 8.2E-03 mg/kg 3.8E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 2.3E-11 1.1E-08 mg/kg-day -- -- --

Xylene (total) 9.3E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 2.0E-01 mg/kg-day 6.4E-07

Zinc 1.6E+02 mg/kg 7.7E-05 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 3.0E-01 mg/kg-day 7.5E-04

Exp. Route Total 6.44E-07 6.1E-02

Dermal 1,2-Dichloroethene (total) 1.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 5.0E-03 mg/kg 9.4E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.2E-10 2.7E-09 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 5.6E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.9E-10 1.6E-09 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 1.6E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.4E-10 4.6E-09 mg/kg-day 5.0E-04 mg/kg-day 9.2E-06

4-Methylphenol 1.4E-02 mg/kg 2.6E-09 mg/kg-day -- -- -- 7.7E-09 mg/kg-day 5.0E-03 mg/kg-day 1.5E-06

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 1.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 4.6E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 3.0E-01 mg/kg-day 4.5E-08

Aroclor-1254 2.4E-02 mg/kg 6.3E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.3E-08 1.8E-08 mg/kg-day 2.0E-05 mg/kg-day 9.2E-04

Aroclor-1260 7.2E-02 mg/kg 1.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.8E-08 5.5E-08 mg/kg-day 2.0E-05 mg/kg-day 2.8E-03

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-08 3.2E-08 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.8E-07 4.5E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.7E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 3.0E-02 mg/kg-day 1.6E-06

Benzo(k)fluoranthene 7.4E-02 mg/kg 1.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 5.3E-08 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.5E-09 3.7E-08 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 5.7E-02 mg/kg 1.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-09 4.0E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.4E-08 1.7E-08 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 3.0E-04 mg/kg-day 9.1E-06

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 6.8E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 4.0E-02 mg/kg-day 1.2E-06

Heptachlor 1.0E-03 mg/kg 1.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-10 5.5E-10 mg/kg-day 5.0E-04 mg/kg-day 1.1E-06

Heptachlor epoxide 8.9E-04 mg/kg 1.7E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 9.2E-10 4.9E-10 mg/kg-day 1.3E-05 mg/kg-day 3.7E-05
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TABLE I2-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 4.3E-08 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 8.0E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day 2.0E-02 mg/kg-day 1.2E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 6.2E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 5.6E-11 1.8E-08 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 8.3E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 3.0E-01 mg/kg-day 8.1E-08

Pyrene 7.6E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.4E-08 mg/kg-day 3.0E-02 mg/kg-day 1.8E-06

Selenium 9.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.5E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 2.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.1E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 8.2E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.6E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.4E-07 3.7E-03

Exposure Point Total 9.8E-07 6.4E-02

Outdoor Air Inhalation 4,4'-DDD 5.0E-03 mg/kg 1.2E-09 ug/m3 6.9E-05 (μg/m3)-1 8.3E-14 3.5E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 3.0E-03 mg/kg 7.3E-10 ug/m3 9.7E-05 (μg/m3)-1 7.0E-14 2.1E-12 mg/m3 -- -- --

4,4'-DDT 2.8E-02 mg/kg 6.8E-09 ug/m3 9.7E-05 (μg/m3)-1 6.6E-13 2.0E-11 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 3.4E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 2.4E-02 mg/kg 5.8E-09 ug/m3 5.7E-04 (μg/m3)-1 3.3E-12 1.7E-11 mg/m3 -- -- --

Aroclor-1260 7.2E-02 mg/kg 1.7E-08 ug/m3 5.7E-04 (μg/m3)-1 9.9E-12 5.1E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 2.7E-05 ug/m3 -- -- -- 7.9E-08 mg/m3 5.0E-04 mg/m3 1.6E-04

Benzo(a)anthracene 4.5E-02 mg/kg 1.1E-08 ug/m3 1.1E-04 (μg/m3)-1 1.2E-12 3.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 1.5E-08 ug/m3 1.1E-03 (μg/m3)-1 1.7E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 1.7E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.4E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --

Carbazole 5.2E-02 mg/kg 1.3E-08 ug/m3 1.1E-05 (μg/m3)-1 1.4E-13 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 2.8E-05 ug/m3 -- -- -- 8.1E-08 mg/m3 -- -- --

Chrysene 5.7E-02 mg/kg 1.4E-08 ug/m3 1.1E-05 (μg/m3)-1 1.5E-13 4.0E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --

Radhika
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TABLE I2-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Endrin ketone 5.0E-03 mg/kg 1.2E-09 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 6.8E-02 mg/kg 1.6E-08 ug/m3 -- -- -- 4.8E-11 mg/m3 -- -- --

Heptachlor 1.0E-03 mg/kg 2.4E-10 ug/m3 1.3E-03 (μg/m3)-1 3.1E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 8.9E-04 mg/kg 2.2E-10 ug/m3 2.6E-03 (μg/m3)-1 5.6E-13 6.3E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --

Lead 7.8E+01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Molybdenum 5.4E-01 mg/kg 1.3E-07 ug/m3 -- -- -- 3.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 3.3E-02 mg/kg 8.0E-09 ug/m3 2.6E-06 (μg/m3)-1 2.1E-14 2.3E-11 mg/m3 -- -- --

Selenium 9.6E-01 mg/kg 2.3E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 2.0E-02 mg/m3 3.4E-08

Silver 4.0E+00 mg/kg 9.6E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 3.3E-06 ug/m3 -- -- -- 9.7E-09 mg/m3 -- -- --

Titanium 4.5E+03 mg/kg 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 1.0E-04 mg/m3 3.2E-02

Zinc 1.6E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Exp. Route Total 2.4E-08 3.3E-02

Inhalation 1,2-Dichloroethene (total) 1.2E-02 mg/kg 1.5E-03 ug/m3 -- -- -- 4.4E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-02 mg/kg 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 1.4E-01 mg/kg 3.2E-03 ug/m3 -- -- -- 9.5E-06 mg/m3 3.1E+01 mg/m3 3.0E-07

Anthracene 1.9E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 2.6E-04 ug/m3 2.9E-05 (μg/m3)-1 7.5E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 8.4E-03 mg/kg 2.2E-03 ug/m3 -- -- -- 6.4E-06 mg/m3 7.0E-01 mg/m3 9.1E-06

cis-1,2-Dichloroethene 2.4E-02 mg/kg 2.9E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 5.4E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 2.2E-04 ug/m3 3.4E-05 (μg/m3)-1 7.4E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.4E-02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 -- -- --

Pyrene 7.6E-02 mg/kg 9.8E-06 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Toluene 2.0E-03 mg/kg 1.4E-04 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E+00 mg/m3 8.3E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 2.6E-04 ug/m3 -- -- -- 7.5E-07 mg/m3 6.0E-02 mg/m3 1.2E-05

Trichloroethene 8.2E-03 mg/kg 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.3E-09 3.3E-06 mg/m3 6.0E-01 mg/m3 5.5E-06

Xylene (total) 9.3E-02 mg/kg 4.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 1.9E-08 4.1E-04

Exposure Point Total 4.3E-08 3.3E-02

Exposure Medium Total 1.0E-06 9.8E-02

Medium Total 1.0E-06 9.8E-02
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TABLE I2-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 7.8E-05 (μg/m3)-1 8.1E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.5E-07 7.3E-04

Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 1.9E-06 Total of Receptor Hazards Across All Media 9.8E-02

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.9E-06 -- -- 1.9E-06

2-Methylnaphthalene -- -- -- -- Respiratory 7.5E-06 -- -- 7.5E-06

4,4'-DDD 5.6E-10 -- 2.2E-10 7.9E-10 -- -- -- -- --

4,4'-DDE 4.8E-10 -- 1.9E-10 6.7E-10 -- -- -- -- --

4,4'-DDT 4.5E-09 -- 5.4E-10 5.0E-09 Liver 7.7E-05 -- 9.2E-06 8.6E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.8E-06 -- 1.5E-06 5.4E-06

Acenaphthylene -- -- -- -- Liver 2.3E-07 -- -- 2.3E-07

Acetone -- -- -- -- Kidney 2.2E-07 -- -- 2.2E-07

Anthracene -- -- -- -- No Observed Effects 8.7E-08 -- 4.5E-08 1.3E-07

Aroclor-1254 2.3E-08 -- 1.3E-08 3.5E-08 Eyes, Nails, Immunological 1.6E-03 -- 9.2E-04 2.6E-03

Aroclor-1260 6.8E-08 -- 3.8E-08 1.1E-07 Eyes, Nails, Immunological 4.9E-03 -- 2.8E-03 7.7E-03

Barium -- -- -- -- Kidney 7.7E-04 -- -- 7.7E-04

Benzene 1.4E-10 -- -- 1.4E-10 Blood 1.0E-06 -- -- 1.0E-06

Benzo(a)anthracene 2.5E-08 -- 1.3E-08 3.9E-08 -- -- -- -- --

Benzo(a)pyrene 3.5E-07 -- 1.8E-07 5.4E-07 -- -- -- -- --

Benzo(b)fluoranthene 3.7E-08 -- 1.9E-08 5.7E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.1E-06 -- 1.6E-06 4.8E-06

Benzo(k)fluoranthene 4.2E-08 -- 2.2E-08 6.4E-08 -- -- -- -- --

Carbazole 2.9E-09 -- 1.5E-09 4.5E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 1.2E-07 -- -- 1.2E-07

Chromium -- -- -- -- No Observed Effects 1.1E-04 -- -- 1.1E-04

Chrysene 3.2E-09 -- 1.7E-09 4.8E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.6E-05 -- -- 1.6E-05

Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02

Dibenz(a,h)anthracene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --

Endrin ketone -- -- -- -- Liver, CNS 2.3E-05 -- 9.1E-06 3.2E-05

Ethylbenzene 5.2E-11 -- -- 5.2E-11 Liver, Kidney 1.4E-07 -- -- 1.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.3E-06 -- 1.2E-06 3.5E-06

Heptachlor 1.9E-09 -- 7.7E-10 2.7E-09 Liver 2.7E-06 -- 1.1E-06 3.8E-06

Heptachlor epoxide 2.3E-09 -- 9.2E-10 3.2E-09 Organ Weight 9.4E-05 -- 3.7E-05 1.3E-04

Indeno(1,2,3-cd)pyrene 3.4E-08 -- 1.7E-08 5.1E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.5E-04 -- -- 1.5E-04

Naphthalene -- -- -- -- Body Weight 2.3E-06 -- 1.2E-06 3.4E-06

n-Nitrosodiphenylamine 1.4E-10 -- 5.6E-11 2.0E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 1.6E-07 -- 8.1E-08 2.4E-07

Pyrene -- -- -- -- Kidney 3.5E-06 -- 1.8E-06 5.3E-06

Selenium -- -- -- -- Whole Body 2.6E-04 -- -- 2.6E-04

Silver -- -- -- -- Skin 1.1E-03 -- -- 1.1E-03

Tin -- -- -- -- Liver, Kidney 3.1E-05 -- -- 3.1E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.4E-08 -- -- 3.4E-08

trans-1,2-Dichloroethene -- -- -- -- Blood 1.4E-07 -- -- 1.4E-07

Trichloroethene 2.3E-11 -- -- 2.3E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 6.4E-07 -- -- 6.4E-07

Zinc -- -- -- -- Blood 7.5E-04 -- -- 7.5E-04

Chemical Total 6.4E-07 -- 3.4E-07 9.8E-07 6.1E-02 -- 3.7E-03 6.4E-02

Exposure Point Total 9.8E-07 6.4E-02

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 8.3E-14 -- 8.3E-14 -- -- -- -- --

4,4'-DDE -- 7.0E-14 -- 7.0E-14 -- -- -- -- --

4,4'-DDT -- 6.6E-13 -- 6.6E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.0E-07 -- 3.0E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 3.3E-12 -- 3.3E-12 -- -- -- -- --

Aroclor-1260 -- 9.9E-12 -- 9.9E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.6E-04 -- 1.6E-04

Benzene -- 7.5E-09 -- 7.5E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Carbazole -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 9.1E-06 -- 9.1E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.5E-13 -- 1.5E-13 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Heptachlor epoxide -- 5.6E-13 -- 5.6E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 7.4E-09 -- 7.4E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 2.1E-14 -- 2.1E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.4E-08 -- 3.4E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.2E-02 -- 3.2E-02

Toluene -- -- -- -- CNS -- 8.3E-08 -- 8.3E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.2E-05 -- 1.2E-05

Trichloroethene -- 2.3E-09 -- 2.3E-09 CNS -- 5.5E-06 -- 5.5E-06

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.3E-08 -- 4.3E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 4.3E-08 3.3E-02

Exposure Medium Total 1.0E-06 9.8E-02

Medium Total 1.0E-06 9.8E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 8.1E-07 -- 8.1E-07 Liver -- 3.0E-04 -- 3.0E-04

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.5E-07 -- 8.5E-07 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04

Medium Total 8.5E-07 7.3E-04

Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 9.8E-02
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TABLE I2-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.1E-02 -- 5.1E-02

EPA U.S. Environmental Protection Agency Body Weight 4.1E-06 1.1E-04 1.2E-04

GI Gastrointestinal Cardiovascular 3.4E-08 -- 3.4E-08

NOAEL No observed adverse effects level CNS 1.9E-04 9.8E-05 2.8E-04

PNS Peripheral nervous system Death 6.4E-07 -- 6.4E-07

RAGS Risk Assessment Guidance for Superfund Developmental 1.7E-06 -- 1.7E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 1.0E-02 -- 1.0E-02

Fetus 1.6E-04 -- 1.6E-04

GI 3.4E-08 -- 3.4E-08

Hair -- -- --

Immunological 1.0E-02 -- 1.0E-02

Kidney 8.1E-04 -- 8.1E-04

Liver 1.6E-04 4.4E-04 5.9E-04

Nails 1.0E-02 -- 1.0E-02

No Observed Adverse Effects -- -- --

No Observed Effects 1.1E-04 -- 1.1E-04

Nose -- -- --

Organ weight 1.6E-04 1.9E-04 3.5E-04

PNS 9.1E-06 6.0E-06 1.5E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 1.1E-03 -- 1.1E-03

Vascular -- -- --

Whole body 2.7E-04 -- 2.7E-04

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.2.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.2E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 9.0E-03 mg/kg-day 1.7E-05

2-Methylnaphthalene 2.2E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-03 mg/kg-day 7.0E-05

4,4'-DDD 5.0E-03 mg/kg 5.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.3E-09 6.4E-08 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 3.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-09 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 3.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.0E-08 3.6E-07 mg/kg-day 5.0E-04 mg/kg-day 7.2E-04

4-Methylphenol 1.4E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 5.0E-03 mg/kg-day 3.6E-05

Acenaphthylene 1.0E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 6.0E-02 mg/kg-day 2.1E-06

Acetone 1.4E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 9.0E-01 mg/kg-day 2.1E-06

Anthracene 1.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 3.0E-01 mg/kg-day 8.1E-07

Aroclor-1254 2.4E-02 mg/kg 2.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.3E-08 3.1E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02

Aroclor-1260 7.2E-02 mg/kg 7.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.6E-07 9.2E-07 mg/kg-day 2.0E-05 mg/kg-day 4.6E-02

Barium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 2.0E-01 mg/kg-day 7.1E-03

Benzene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.3E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)anthracene 4.5E-02 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 5.8E-07 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 6.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 8.2E-07 8.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 7.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 8.5E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 7.6E-08 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Benzo(k)fluoranthene 7.4E-02 mg/kg 8.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.8E-08 9.5E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 5.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.8E-09 6.6E-07 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg 9.2E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 1.0E-01 mg/kg-day 1.1E-06

Chromium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 1.5E+00 mg/kg-day 9.8E-04

Chrysene 5.7E-02 mg/kg 6.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.4E-09 7.2E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg 2.6E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 2.0E-03 mg/kg-day 1.5E-04

Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 3.1E-07 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 5.5E-09 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Ethylbenzene 1.0E-02 mg/kg 1.1E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.2E-10 1.3E-07 mg/kg-day 1.0E-01 mg/kg-day 1.3E-06

Fluoranthene 6.8E-02 mg/kg 7.5E-08 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 4.0E-02 mg/kg-day 2.2E-05

Heptachlor 1.0E-03 mg/kg 1.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.5E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 8.9E-04 mg/kg 9.8E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.4E-09 1.1E-08 mg/kg-day 1.3E-05 mg/kg-day 8.8E-04

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 7.6E-07 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg 8.6E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Molybdenum 5.4E-01 mg/kg 5.9E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 5.0E-03 mg/kg-day 1.4E-03

Naphthalene 3.3E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 2.0E-02 mg/kg-day 2.1E-05

n-Nitrosodiphenylamine 3.3E-02 mg/kg 3.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.3E-10 4.2E-07 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 3.7E-08 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Pyrene 7.6E-02 mg/kg 8.4E-08 mg/kg-day -- -- -- 9.8E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05

Selenium 9.6E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Silver 4.0E+00 mg/kg 4.3E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I2-7.2.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Tin 1.4E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04

Titanium 4.5E+03 mg/kg 4.9E-03 mg/kg-day -- -- -- 5.7E-02 mg/kg-day -- -- --

Toluene 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 8.0E-02 mg/kg-day 3.2E-07

trans-1,2-Dichloroethene 2.1E-03 mg/kg 2.3E-09 mg/kg-day -- -- -- 2.7E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

Trichloroethene 8.2E-03 mg/kg 8.9E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 5.3E-11 1.0E-07 mg/kg-day -- -- --

Xylene (total) 9.3E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-01 mg/kg-day 5.9E-06

Zinc 1.6E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 3.0E-01 mg/kg-day 7.0E-03

Exp. Route Total 1.5E-06 5.6E-01

Dermal 1,2-Dichloroethene (total) 1.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 5.0E-03 mg/kg 1.6E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.8E-10 1.9E-08 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 9.5E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 2.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.1E-10 3.1E-08 mg/kg-day 5.0E-04 mg/kg-day 6.2E-05

4-Methylphenol 1.4E-02 mg/kg 4.4E-09 mg/kg-day -- -- -- 5.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.0E-05

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 1.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 7.8E-09 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Aroclor-1254 2.4E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.1E-08 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 6.2E-03

Aroclor-1260 7.2E-02 mg/kg 3.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.4E-08 3.7E-07 mg/kg-day 2.0E-05 mg/kg-day 1.9E-02

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.5E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 2.2E-07 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.1E-07 3.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 3.2E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 7.4E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 3.6E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 2.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-09 2.5E-07 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 5.7E-02 mg/kg 2.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.8E-09 2.7E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.1E-08 1.2E-07 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-04 mg/kg-day 6.2E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 6.8E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 4.0E-02 mg/kg-day 8.2E-06

Heptachlor 1.0E-03 mg/kg 3.2E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Radhika
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TABLE I2-7.2.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Heptachlor epoxide 8.9E-04 mg/kg 2.8E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.6E-09 3.3E-09 mg/kg-day 1.3E-05 mg/kg-day 2.5E-04

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 2.9E-07 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 5.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 2.0E-02 mg/kg-day 8.0E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 9.4E-11 1.2E-07 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-01 mg/kg-day 5.5E-07

Pyrene 7.6E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05

Selenium 9.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.5E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 2.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.1E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 8.2E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.6E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 5.7E-07 2.5E-02

Exposure Point Total 2.1E-06 5.9E-01

Outdoor Air Inhalation 4,4'-DDD 5.0E-03 mg/kg 3.0E-10 ug/m3 6.9E-05 (μg/m3)-1 2.1E-14 3.5E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 3.0E-03 mg/kg 1.8E-10 ug/m3 9.7E-05 (μg/m3)-1 1.8E-14 2.1E-12 mg/m3 -- -- --

4,4'-DDT 2.8E-02 mg/kg 1.7E-09 ug/m3 9.7E-05 (μg/m3)-1 1.6E-13 2.0E-11 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 8.5E-10 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 2.4E-02 mg/kg 1.5E-09 ug/m3 5.7E-04 (μg/m3)-1 8.3E-13 1.7E-11 mg/m3 -- -- --

Aroclor-1260 7.2E-02 mg/kg 4.4E-09 ug/m3 5.7E-04 (μg/m3)-1 2.5E-12 5.1E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 6.8E-06 ug/m3 -- -- -- 7.9E-08 mg/m3 5.0E-04 mg/m3 1.6E-04

Benzo(a)anthracene 4.5E-02 mg/kg 2.7E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 3.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 3.8E-09 ug/m3 1.1E-03 (μg/m3)-1 4.2E-12 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 4.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.4E-02 mg/kg 4.5E-09 ug/m3 1.1E-04 (μg/m3)-1 4.9E-13 5.2E-11 mg/m3 -- -- --

Carbazole 5.2E-02 mg/kg 3.1E-09 ug/m3 1.1E-05 (μg/m3)-1 3.5E-14 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 7.0E-06 ug/m3 -- -- -- 8.1E-08 mg/m3 -- -- --

Chrysene 5.7E-02 mg/kg 3.4E-09 ug/m3 1.1E-05 (μg/m3)-1 3.8E-14 4.0E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.0E-09 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 3.0E-10 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 6.8E-02 mg/kg 4.1E-09 ug/m3 -- -- -- 4.8E-11 mg/m3 -- -- --

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.9E-14 7.1E-13 mg/m3 -- -- --
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TABLE I2-7.2.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Heptachlor epoxide 8.9E-04 mg/kg 5.4E-11 ug/m3 2.6E-03 (μg/m3)-1 1.4E-13 6.3E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 4.2E-11 mg/m3 -- -- --

Lead 7.8E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Molybdenum 5.4E-01 mg/kg 3.3E-08 ug/m3 -- -- -- 3.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 3.3E-02 mg/kg 2.0E-09 ug/m3 2.6E-06 (μg/m3)-1 5.2E-15 2.3E-11 mg/m3 -- -- --

Selenium 9.6E-01 mg/kg 5.8E-08 ug/m3 -- -- -- 6.8E-10 mg/m3 2.0E-02 mg/m3 3.4E-08

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 8.3E-07 ug/m3 -- -- -- 9.7E-09 mg/m3 -- -- --

Titanium 4.5E+03 mg/kg 2.7E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 1.0E-04 mg/m3 3.2E-02

Zinc 1.6E+02 mg/kg 9.9E-06 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Exp. Route Total 6.0E-09 3.3E-02

Inhalation 1,2-Dichloroethene (total) 1.2E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 4.4E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-02 mg/kg 2.9E-05 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 5.4E-06 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 1.4E-01 mg/kg 8.1E-04 ug/m3 -- -- -- 9.5E-06 mg/m3 3.1E+01 mg/m3 3.0E-07

Anthracene 1.9E-02 mg/kg 2.8E-06 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 8.4E-03 mg/kg 5.5E-04 ug/m3 -- -- -- 6.4E-06 mg/m3 7.0E-01 mg/m3 9.1E-06

cis-1,2-Dichloroethene 2.4E-02 mg/kg 7.3E-04 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 5.4E-05 ug/m3 3.4E-05 (μg/m3)-1 1.8E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.4E-02 mg/kg 5.0E-06 ug/m3 -- -- -- 5.8E-08 mg/m3 -- -- --

Pyrene 7.6E-02 mg/kg 2.4E-06 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Toluene 2.0E-03 mg/kg 3.6E-05 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E+00 mg/m3 8.3E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 6.4E-05 ug/m3 -- -- -- 7.5E-07 mg/m3 6.0E-02 mg/m3 1.2E-05

Trichloroethene 8.2E-03 mg/kg 2.8E-04 ug/m3 2.0E-06 (μg/m3)-1 5.6E-10 3.3E-06 mg/m3 6.0E-01 mg/m3 5.5E-06

Xylene (total) 9.3E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 4.6E-09 4.1E-04

Exposure Point Total 1.1E-08 3.3E-02

Exposure Medium Total 2.1E-06 6.2E-01

Medium Total 2.1E-06 6.2E-01
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TABLE I2-7.2.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.1E-07 7.3E-04

Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 2.3E-06 Total of Receptor Hazards Across All Media 6.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.7E-05 -- -- 1.7E-05

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-05 -- -- 7.0E-05

4,4'-DDD 1.3E-09 -- 3.8E-10 1.7E-09 -- -- -- -- --

4,4'-DDE 1.1E-09 -- 3.2E-10 1.4E-09 -- -- -- -- --

4,4'-DDT 1.0E-08 -- 9.1E-10 1.1E-08 Liver 7.2E-04 -- 6.2E-05 7.8E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.6E-05 -- 1.0E-05 4.6E-05

Acenaphthylene -- -- -- -- Liver 2.1E-06 -- -- 2.1E-06

Acetone -- -- -- -- Kidney 2.1E-06 -- -- 2.1E-06

Anthracene -- -- -- -- No Observed Effects 8.1E-07 -- 3.1E-07 1.1E-06

Aroclor-1254 5.3E-08 -- 2.1E-08 7.4E-08 Eyes, Nails, Immunological 1.5E-02 -- 6.2E-03 2.2E-02

Aroclor-1260 1.6E-07 -- 6.4E-08 2.2E-07 Eyes, Nails, Immunological 4.6E-02 -- 1.9E-02 6.5E-02

Barium -- -- -- -- CNS 7.1E-03 -- -- 7.1E-03

Benzene 3.3E-10 -- -- 3.3E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)anthracene 5.9E-08 -- 2.2E-08 8.2E-08 -- -- -- -- --

Benzo(a)pyrene 8.2E-07 -- 3.1E-07 1.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 8.7E-08 -- 3.3E-08 1.2E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

Benzo(k)fluoranthene 9.8E-08 -- 3.7E-08 1.3E-07 -- -- -- -- --

Carbazole 6.8E-09 -- 2.6E-09 9.4E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 1.1E-06 -- -- 1.1E-06

Chromium -- -- -- -- No Observed Effects 9.8E-04 -- -- 9.8E-04

Chrysene 7.4E-09 -- 2.8E-09 1.0E-08 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.5E-04 -- -- 1.5E-04

Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01

Dibenz(a,h)anthracene 1.1E-07 -- 4.1E-08 1.5E-07 -- -- -- -- --

Endrin ketone -- -- -- -- Liver, CNS 2.1E-04 -- 6.2E-05 2.7E-04

Ethylbenzene 1.2E-10 -- -- 1.2E-10 Liver, Kidney 1.3E-06 -- -- 1.3E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.2E-05 -- 8.2E-06 3.0E-05

Heptachlor 4.5E-09 -- 1.3E-09 5.8E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 5.4E-09 -- 1.6E-09 6.9E-09 Organ Weight 8.8E-04 -- 2.5E-04 1.1E-03

Indeno(1,2,3-cd)pyrene 7.9E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.4E-03 -- -- 1.4E-03

Naphthalene -- -- -- -- Body Weight 2.1E-05 -- 8.0E-06 2.9E-05

n-Nitrosodiphenylamine 3.3E-10 -- 9.4E-11 4.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 1.5E-06 -- 5.5E-07 2.0E-06

Pyrene -- -- -- -- Kidney 3.3E-05 -- 1.2E-05 4.5E-05

Selenium -- -- -- -- Whole Body 2.5E-03 -- -- 2.5E-03

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
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Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.2E-07 -- -- 3.2E-07

trans-1,2-Dichloroethene -- -- -- -- Blood 1.3E-06 -- -- 1.3E-06

Trichloroethene 5.3E-11 -- -- 5.3E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 5.9E-06 -- -- 5.9E-06

Zinc -- -- -- -- Blood 7.0E-03 -- -- 7.0E-03

Chemical Total 1.5E-06 -- 5.7E-07 2.1E-06 5.6E-01 -- 2.5E-02 5.9E-01

Exposure Point Total 2.1E-06 5.9E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 2.1E-14 -- 2.1E-14 -- -- -- -- --

4,4'-DDE -- 1.8E-14 -- 1.8E-14 -- -- -- -- --

4,4'-DDT -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.0E-07 -- 3.0E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 8.3E-13 -- 8.3E-13 -- -- -- -- --

Aroclor-1260 -- 2.5E-12 -- 2.5E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.6E-04 -- 1.6E-04

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --

Benzo(a)pyrene -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.9E-13 -- 4.9E-13 -- -- -- -- --

Carbazole -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 9.1E-06 -- 9.1E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 3.8E-14 -- 3.8E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.0E-09 -- 6.0E-09 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 7.9E-14 -- 7.9E-14 -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Heptachlor epoxide -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.8E-09 -- 1.8E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 5.2E-15 -- 5.2E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.4E-08 -- 3.4E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.2E-02 -- 3.2E-02

Toluene -- -- -- -- CNS -- 8.3E-08 -- 8.3E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.2E-05 -- 1.2E-05

Trichloroethene -- 5.6E-10 -- 5.6E-10 CNS -- 5.5E-06 -- 5.5E-06

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.1E-08 -- 1.1E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 1.1E-08 3.3E-02

Exposure Medium Total 2.1E-06 6.2E-01

Medium Total 2.1E-06 6.2E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 3.0E-04 -- 3.0E-04

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04

Medium Total 2.1E-07 7.3E-04

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 6.2E-01
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TABLE I2-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.8E-01 -- 4.8E-01

EPA U.S. Environmental Protection Agency Body Weight 3.5E-05 1.1E-04 1.5E-04

GI Gastrointestinal Cardiovascular 3.4E-08 -- 3.4E-08

NOAEL No observed adverse effects level CNS 4.7E-04 9.8E-05 5.7E-04

PNS Peripheral nervous system Death 5.9E-06 -- 5.9E-06

RAGS Risk Assessment Guidance for Superfund Developmental 2.6E-06 -- 2.6E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 8.6E-02 -- 8.6E-02

Fetus 1.6E-04 -- 1.6E-04

GI 3.4E-08 -- 3.4E-08

Hair -- -- --

Immunological 8.6E-02 -- 8.6E-02

Kidney 7.6E-03 -- 7.6E-03

Liver 1.4E-03 4.4E-04 1.9E-03

Nails 8.6E-02 -- 8.6E-02

No Observed Adverse Effects -- -- --

No Observed Effects 9.9E-04 -- 9.9E-04

Nose -- -- --

Organ weight 1.3E-03 1.9E-04 1.5E-03

PNS 9.1E-06 6.0E-06 1.5E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 1.0E-02 -- 1.0E-02

Vascular -- -- --

Whole body 2.5E-03 -- 2.5E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 8.2E-07 -- 3.1E-07 1.1E-06 -- -- -- -- --

Chemical Total 8.2E-07 -- 3.1E-07 1.1E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-06 0.0E+00

Medium Total 1.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 1.2E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 9.0E-03 mg/kg-day 1.7E-05

2-Methylnaphthalene 2.2E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-03 mg/kg-day 7.0E-05

4,4'-DDD 5.0E-03 mg/kg 7.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.9E-09 6.4E-08 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 4.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-09 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 4.4E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.5E-08 3.6E-07 mg/kg-day 5.0E-04 mg/kg-day 7.2E-04

4-Methylphenol 1.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 5.0E-03 mg/kg-day 3.6E-05

Acenaphthylene 1.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 6.0E-02 mg/kg-day 2.1E-06

Acetone 1.4E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 9.0E-01 mg/kg-day 2.1E-06

Anthracene 1.9E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 3.0E-01 mg/kg-day 8.1E-07

Aroclor-1254 2.4E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.5E-08 3.1E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02

Aroclor-1260 7.2E-02 mg/kg 1.1E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.3E-07 9.2E-07 mg/kg-day 2.0E-05 mg/kg-day 4.6E-02

Barium 1.1E+02 mg/kg 1.7E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 2.0E-01 mg/kg-day 7.1E-03

Benzene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.7E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)anthracene 4.5E-02 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.5E-08 5.8E-07 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 9.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 8.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 8.5E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Benzo(k)fluoranthene 7.4E-02 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 9.5E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 8.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.8E-09 6.6E-07 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 1.0E-01 mg/kg-day 1.1E-06

Chromium 1.2E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 1.5E+00 mg/kg-day 9.8E-04

Chrysene 5.7E-02 mg/kg 8.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-08 7.2E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 2.0E-03 mg/kg-day 1.5E-04

Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.7E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.5E-07 3.1E-07 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 7.8E-09 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Ethylbenzene 1.0E-02 mg/kg 1.6E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.7E-10 1.3E-07 mg/kg-day 1.0E-01 mg/kg-day 1.3E-06

Fluoranthene 6.8E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 4.0E-02 mg/kg-day 2.2E-05

Heptachlor 1.0E-03 mg/kg 1.6E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.4E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 8.9E-04 mg/kg 1.4E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 7.7E-09 1.1E-08 mg/kg-day 1.3E-05 mg/kg-day 8.8E-04

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 9.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 7.6E-07 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day -- -- --

Molybdenum 5.4E-01 mg/kg 8.5E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 5.0E-03 mg/kg-day 1.4E-03

Naphthalene 3.3E-02 mg/kg 5.2E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 2.0E-02 mg/kg-day 2.1E-05

n-Nitrosodiphenylamine 3.3E-02 mg/kg 5.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.6E-10 4.2E-07 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 5.3E-08 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Pyrene 7.6E-02 mg/kg 1.2E-07 mg/kg-day -- -- -- 9.8E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05

Selenium 9.6E-01 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Silver 4.0E+00 mg/kg 6.2E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

Tin 1.4E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
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Medium

Exposure 
Point

Exposure 
Route
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TABLE I2-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Titanium 4.5E+03 mg/kg 7.0E-03 mg/kg-day -- -- -- 5.7E-02 mg/kg-day -- -- --

Toluene 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 8.0E-02 mg/kg-day 3.2E-07

trans-1,2-Dichloroethene 2.1E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 2.7E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

Trichloroethene 8.2E-03 mg/kg 1.3E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 7.5E-11 1.0E-07 mg/kg-day -- -- --

Xylene (total) 9.3E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-01 mg/kg-day 5.9E-06

Zinc 1.6E+02 mg/kg 2.6E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 3.0E-01 mg/kg-day 7.0E-03

Exp. Route Total 2.1E-06 5.6E-01

Dermal 1,2-Dichloroethene (total) 1.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 5.0E-03 mg/kg 2.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.1E-10 1.9E-08 mg/kg-day -- -- --

4,4'-DDE 3.0E-03 mg/kg 1.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.2E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 2.8E-02 mg/kg 4.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-09 3.1E-08 mg/kg-day 5.0E-04 mg/kg-day 6.2E-05

4-Methylphenol 1.4E-02 mg/kg 7.1E-09 mg/kg-day -- -- -- 5.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.0E-05

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 1.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Aroclor-1254 2.4E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.4E-08 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 6.2E-03

Aroclor-1260 7.2E-02 mg/kg 5.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.0E-07 3.7E-07 mg/kg-day 2.0E-05 mg/kg-day 1.9E-02

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.5E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.5E-08 2.2E-07 mg/kg-day -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.9E-07 3.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 3.2E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 7.4E-02 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 3.6E-07 mg/kg-day -- -- --

Carbazole 5.2E-02 mg/kg 3.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.1E-09 2.5E-07 mg/kg-day -- -- --

Carbon disulfide 8.4E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 5.7E-02 mg/kg 3.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.5E-09 2.7E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 2.4E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.5E-08 1.2E-07 mg/kg-day -- -- --

Endrin ketone 5.0E-03 mg/kg 2.5E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-04 mg/kg-day 6.2E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 6.8E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 4.0E-02 mg/kg-day 8.2E-06

Heptachlor 1.0E-03 mg/kg 5.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Heptachlor epoxide 8.9E-04 mg/kg 4.5E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.5E-09 3.3E-09 mg/kg-day 1.3E-05 mg/kg-day 2.5E-04

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-08 2.9E-07 mg/kg-day -- -- --

Lead 7.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Molybdenum 5.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 2.0E-02 mg/kg-day 8.0E-06

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.7E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.5E-10 1.2E-07 mg/kg-day -- -- --

Phenanthrene 3.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-01 mg/kg-day 5.5E-07

Pyrene 7.6E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05

Selenium 9.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.5E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 2.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.1E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 8.2E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.6E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 9.0E-07 2.5E-02

Exposure Point Total 3.0E-06 5.9E-01

Outdoor Air Inhalation 4,4'-DDD 5.0E-03 mg/kg 1.5E-09 ug/m3 6.9E-05 (μg/m3)-1 1.0E-13 3.5E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 3.0E-03 mg/kg 9.1E-10 ug/m3 9.7E-05 (μg/m3)-1 8.8E-14 2.1E-12 mg/m3 -- -- --

4,4'-DDT 2.8E-02 mg/kg 8.5E-09 ug/m3 9.7E-05 (μg/m3)-1 8.2E-13 2.0E-11 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 2.4E-02 mg/kg 7.3E-09 ug/m3 5.7E-04 (μg/m3)-1 4.1E-12 1.7E-11 mg/m3 -- -- --

Aroclor-1260 7.2E-02 mg/kg 2.2E-08 ug/m3 5.7E-04 (μg/m3)-1 1.2E-11 5.1E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 7.9E-08 mg/m3 5.0E-04 mg/m3 1.6E-04

Benzo(a)anthracene 4.5E-02 mg/kg 1.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.5E-12 3.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 6.3E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 4.4E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.6E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 4.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.9E-02 mg/kg 2.1E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.4E-02 mg/kg 2.2E-08 ug/m3 1.1E-04 (μg/m3)-1 2.5E-12 5.2E-11 mg/m3 -- -- --

Carbazole 5.2E-02 mg/kg 1.6E-08 ug/m3 1.1E-05 (μg/m3)-1 1.7E-13 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 8.1E-08 mg/m3 -- -- --

Chrysene 5.7E-02 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.9E-13 4.0E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 3.3E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.8E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 1.5E-09 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 6.8E-02 mg/kg 2.1E-08 ug/m3 -- -- -- 4.8E-11 mg/m3 -- -- --

Heptachlor 1.0E-03 mg/kg 3.0E-10 ug/m3 1.3E-03 (μg/m3)-1 3.9E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 8.9E-04 mg/kg 2.7E-10 ug/m3 2.6E-03 (μg/m3)-1 7.0E-13 6.3E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.0E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 4.2E-11 mg/m3 -- -- --

Lead 7.8E+01 mg/kg 2.4E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Molybdenum 5.4E-01 mg/kg 1.6E-07 ug/m3 -- -- -- 3.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 3.3E-02 mg/kg 1.0E-08 ug/m3 2.6E-06 (μg/m3)-1 2.6E-14 2.3E-11 mg/m3 -- -- --

Selenium 9.6E-01 mg/kg 2.9E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 2.0E-02 mg/m3 3.4E-08

Silver 4.0E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 4.2E-06 ug/m3 -- -- -- 9.7E-09 mg/m3 -- -- --

Titanium 4.5E+03 mg/kg 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 1.0E-04 mg/m3 3.2E-02

Zinc 1.6E+02 mg/kg 4.9E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Exp. Route Total 3.0E-08 3.3E-02

Inhalation 1,2-Dichloroethene (total) 1.2E-02 mg/kg 1.9E-03 ug/m3 -- -- -- 4.4E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 2.2E-02 mg/kg 1.4E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 2.7E-05 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 1.4E-01 mg/kg 4.1E-03 ug/m3 -- -- -- 9.5E-06 mg/m3 3.1E+01 mg/m3 3.0E-07

Anthracene 1.9E-02 mg/kg 1.4E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 3.2E-04 ug/m3 2.9E-05 (μg/m3)-1 9.4E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 8.4E-03 mg/kg 2.7E-03 ug/m3 -- -- -- 6.4E-06 mg/m3 7.0E-01 mg/m3 9.1E-06

cis-1,2-Dichloroethene 2.4E-02 mg/kg 3.7E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 6.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.7E-09 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 2.7E-04 ug/m3 3.4E-05 (μg/m3)-1 9.2E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.4E-02 mg/kg 2.5E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 -- -- --

Pyrene 7.6E-02 mg/kg 1.2E-05 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Toluene 2.0E-03 mg/kg 1.8E-04 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E+00 mg/m3 8.3E-08

trans-1,2-Dichloroethene 2.1E-03 mg/kg 3.2E-04 ug/m3 -- -- -- 7.5E-07 mg/m3 6.0E-02 mg/m3 1.2E-05

Trichloroethene 8.2E-03 mg/kg 1.4E-03 ug/m3 2.0E-06 (μg/m3)-1 2.8E-09 3.3E-06 mg/m3 6.0E-01 mg/m3 5.5E-06

Xylene (total) 9.3E-02 mg/kg 6.1E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 2.3E-08 4.1E-04

Exposure Point Total 5.3E-08 3.3E-02

Exposure Medium Total 3.1E-06 6.2E-01

Medium Total 3.1E-06 6.2E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Radhika
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TABLE I2-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 1.1E-06 7.3E-04

Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04

Medium Total 1.1E-06 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 4.2E-06 Total of Receptor Hazards Across All Media 6.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.7E-05 -- -- 1.7E-05

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-05 -- -- 7.0E-05

4,4'-DDD 1.9E-09 -- 6.1E-10 2.5E-09 -- -- -- -- --

4,4'-DDE 1.6E-09 -- 5.2E-10 2.1E-09 -- -- -- -- --

4,4'-DDT 1.5E-08 -- 1.4E-09 1.6E-08 Liver 7.2E-04 -- 6.2E-05 7.8E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.6E-05 -- 1.0E-05 4.6E-05

Acenaphthylene -- -- -- -- Liver 2.1E-06 -- -- 2.1E-06

Acetone -- -- -- -- Kidney 2.1E-06 -- -- 2.1E-06

Anthracene -- -- -- -- No Observed Effects 8.1E-07 -- 3.1E-07 1.1E-06

Aroclor-1254 7.5E-08 -- 3.4E-08 1.1E-07 Eyes, Nails, Immunological 1.5E-02 -- 6.2E-03 2.2E-02

Aroclor-1260 2.3E-07 -- 1.0E-07 3.3E-07 Eyes, Nails, Immunological 4.6E-02 -- 1.9E-02 6.5E-02

Barium -- -- -- -- CNS 7.1E-03 -- -- 7.1E-03

Benzene 4.7E-10 -- -- 4.7E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)anthracene 8.5E-08 -- 3.5E-08 1.2E-07 -- -- -- -- --

Benzo(a)pyrene 1.2E-06 -- 4.9E-07 1.7E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.2E-07 -- 5.2E-08 1.8E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

Benzo(k)fluoranthene 1.4E-07 -- 5.9E-08 2.0E-07 -- -- -- -- --

Carbazole 9.8E-09 -- 4.1E-09 1.4E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 1.1E-06 -- -- 1.1E-06

Chromium -- -- -- -- No Observed Effects 9.8E-04 -- -- 9.8E-04

Chrysene 1.1E-08 -- 4.5E-09 1.5E-08 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.5E-04 -- -- 1.5E-04

Cobalt -- -- -- -- Blood 4.7E-01 -- -- 4.7E-01

Dibenz(a,h)anthracene 1.5E-07 -- 6.5E-08 2.2E-07 -- -- -- -- --

Endrin ketone -- -- -- -- Liver, CNS 2.1E-04 -- 6.2E-05 2.7E-04

Ethylbenzene 1.7E-10 -- -- 1.7E-10 Liver, Kidney 1.3E-06 -- -- 1.3E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.2E-05 -- 8.2E-06 3.0E-05

Heptachlor 6.4E-09 -- 2.1E-09 8.5E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 7.7E-09 -- 2.5E-09 1.0E-08 Organ Weight 8.8E-04 -- 2.5E-04 1.1E-03

Indeno(1,2,3-cd)pyrene 1.1E-07 -- 4.7E-08 1.6E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.4E-03 -- -- 1.4E-03

Naphthalene -- -- -- -- Body Weight 2.1E-05 -- 8.0E-06 2.9E-05

n-Nitrosodiphenylamine 4.6E-10 -- 1.5E-10 6.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 1.5E-06 -- 5.5E-07 2.0E-06

Pyrene -- -- -- -- Kidney 3.3E-05 -- 1.2E-05 4.5E-05

Selenium -- -- -- -- Whole Body 2.5E-03 -- -- 2.5E-03

Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.2E-07 -- -- 3.2E-07

trans-1,2-Dichloroethene -- -- -- -- Blood 1.3E-06 -- -- 1.3E-06

Trichloroethene 7.5E-11 -- -- 7.5E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 5.9E-06 -- -- 5.9E-06

Zinc -- -- -- -- Blood 7.0E-03 -- -- 7.0E-03

Chemical Total 2.1E-06 -- 9.0E-07 3.0E-06 5.6E-01 -- 2.5E-02 5.9E-01

Exposure Point Total 3.0E-06 5.9E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.0E-13 -- 1.0E-13 -- -- -- -- --

4,4'-DDE -- 8.8E-14 -- 8.8E-14 -- -- -- -- --

4,4'-DDT -- 8.2E-13 -- 8.2E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.0E-07 -- 3.0E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 4.1E-12 -- 4.1E-12 -- -- -- -- --

Aroclor-1260 -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.6E-04 -- 1.6E-04

Benzene -- 9.4E-09 -- 9.4E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 1.5E-12 -- 1.5E-12 -- -- -- -- --

Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.5E-12 -- 2.5E-12 -- -- -- -- --

Carbazole -- 1.7E-13 -- 1.7E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 9.1E-06 -- 9.1E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 1.7E-09 -- 1.7E-09 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 3.9E-13 -- 3.9E-13 -- -- -- -- --

Heptachlor epoxide -- 7.0E-13 -- 7.0E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 9.2E-09 -- 9.2E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 2.6E-14 -- 2.6E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.4E-08 -- 3.4E-08

Silver -- -- -- -- -- -- -- -- --

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.2E-02 -- 3.2E-02

Toluene -- -- -- -- CNS -- 8.3E-08 -- 8.3E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.2E-05 -- 1.2E-05

Trichloroethene -- 2.8E-09 -- 2.8E-09 CNS -- 5.5E-06 -- 5.5E-06

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.3E-08 -- 5.3E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 5.3E-08 3.3E-02

Exposure Medium Total 3.1E-06 6.2E-01

Medium Total 3.1E-06 6.2E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 3.0E-04 -- 3.0E-04

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-06 -- 1.1E-06 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04

Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 6.2E-01
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TABLE I2-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.8E-01 -- 4.8E-01

EPA U.S. Environmental Protection Agency Body Weight 3.5E-05 1.1E-04 1.5E-04

GI Gastrointestinal Cardiovascular 3.4E-08 -- 3.4E-08

NOAEL No observed adverse effects level CNS 4.7E-04 9.8E-05 5.7E-04

PNS Peripheral nervous system Death 5.9E-06 -- 5.9E-06

RAGS Risk Assessment Guidance for Superfund Developmental 2.6E-06 -- 2.6E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 8.6E-02 -- 8.6E-02

Fetus 1.6E-04 -- 1.6E-04

GI 3.4E-08 -- 3.4E-08

Hair -- -- --

Immunological 8.6E-02 -- 8.6E-02

Kidney 7.6E-03 -- 7.6E-03

Liver 1.4E-03 4.4E-04 1.9E-03

Nails 8.6E-02 -- 8.6E-02

No Observed Adverse Effects -- -- --

No Observed Effects 9.9E-04 -- 9.9E-04

Nose -- -- --

Organ weight 1.3E-03 1.9E-04 1.5E-03

PNS 9.1E-06 6.0E-06 1.5E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 1.0E-02 -- 1.0E-02

Vascular -- -- --

Whole body 2.5E-03 -- 2.5E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 4.9E-07 1.7E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 4.9E-07 1.7E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.7E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.7E-06 0.0E+00

Medium Total 1.7E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,1,2-Trichloroethane 1.0E-03 mg/kg 4.7E-10 mg/kg-day 7.2E-02 (mg/kg-day)-1 3.4E-11 1.4E-09 mg/kg-day 4.0E-03 mg/kg-day 3.4E-07

1,2-Dichloroethane 2.0E-03 mg/kg 9.4E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 4.4E-11 2.7E-09 mg/kg-day 2.0E-02 mg/kg-day 1.4E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 9.0E-03 mg/kg-day 1.3E-05

2-Methylnaphthalene 2.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-03 mg/kg-day 7.5E-06

4,4'-DDD 1.3E-02 mg/kg 6.1E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.5E-09 1.8E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 9.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-09 2.7E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 2.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.6E-10 8.3E-09 mg/kg-day 5.0E-04 mg/kg-day 1.7E-05

4-Methylphenol 1.4E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 5.0E-03 mg/kg-day 3.8E-06

Acenaphthylene 1.0E-02 mg/kg 4.7E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 6.0E-02 mg/kg-day 2.3E-07

Acetone 6.9E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 9.0E-01 mg/kg-day 1.0E-07

Anthracene 1.9E-02 mg/kg 8.9E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-01 mg/kg-day 8.7E-08

Aroclor-1254 1.0E-01 mg/kg 4.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.4E-08 1.4E-07 mg/kg-day 2.0E-05 mg/kg-day 6.8E-03

Aroclor-1260 6.3E-02 mg/kg 3.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.9E-08 8.6E-08 mg/kg-day 2.0E-05 mg/kg-day 4.3E-03

Barium 1.1E+02 mg/kg 5.0E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 2.0E-01 mg/kg-day 7.3E-04

Benzene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-10 4.1E-09 mg/kg-day 4.0E-03 mg/kg-day 1.0E-06

Benzo(a)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 5.4E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.1E-07 7.5E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.3E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 3.0E-02 mg/kg-day 3.0E-06

Benzo(k)fluoranthene 7.2E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.0E-08 9.8E-08 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 9.0E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03

Carbazole 5.2E-02 mg/kg 2.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.9E-09 7.1E-08 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 9.0E-09 mg/kg-day 1.0E-01 mg/kg-day 9.0E-08

Chloromethane 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day -- -- --

Chromium 1.2E+02 mg/kg 5.6E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 1.5E+00 mg/kg-day 1.1E-04

Chrysene 4.7E-02 mg/kg 2.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-09 6.4E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 2.0E-03 mg/kg-day 6.0E-05

Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.3E-08 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 2.8E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 4.5E-08 8.2E-09 mg/kg-day 5.0E-05 mg/kg-day 1.6E-04

Endrin ketone 5.0E-03 mg/kg 2.3E-09 mg/kg-day -- -- -- 6.8E-09 mg/kg-day 3.0E-04 mg/kg-day 2.3E-05

Ethylbenzene 1.0E-02 mg/kg 4.7E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.2E-11 1.4E-08 mg/kg-day 1.0E-01 mg/kg-day 1.4E-07

Fluoranthene 5.8E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 4.0E-02 mg/kg-day 2.0E-06

gamma-Chlordane 3.0E-03 mg/kg 1.4E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.8E-09 4.1E-09 mg/kg-day 5.0E-04 mg/kg-day 8.2E-06

Heptachlor 1.0E-03 mg/kg 4.7E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-09 1.4E-09 mg/kg-day 5.0E-04 mg/kg-day 2.7E-06

Heptachlor epoxide 2.0E-03 mg/kg 9.4E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.2E-09 2.7E-09 mg/kg-day 1.3E-05 mg/kg-day 2.1E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 7.5E-08 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.2E-05 mg/kg-day -- -- --

Molybdenum 6.2E-01 mg/kg 2.9E-07 mg/kg-day -- -- -- 8.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.7E-04

Naphthalene 3.3E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 2.0E-02 mg/kg-day 2.3E-06

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
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Line
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TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

n-Nitrosodiphenylamine 1.2E-01 mg/kg 5.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 5.1E-10 1.6E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 3.0E-01 mg/kg-day 1.4E-07

Phenol 2.6E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.6E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06

Pyrene 6.7E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-02 mg/kg-day 3.1E-06

Selenium 1.0E+00 mg/kg 4.8E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 5.0E-03 mg/kg-day 2.8E-04

Silver 2.0E+00 mg/kg 9.5E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 5.0E-03 mg/kg-day 5.6E-04

Tetrachloroethene 5.0E-03 mg/kg 2.3E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.3E-09 6.8E-09 mg/kg-day 1.0E-02 mg/kg-day 6.8E-07

Tin 1.2E+01 mg/kg 5.7E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 6.0E-01 mg/kg-day 2.8E-05

Titanium 4.4E+03 mg/kg 2.1E-03 mg/kg-day -- -- -- 6.0E-03 mg/kg-day -- -- --

Toluene 3.0E-03 mg/kg 1.4E-09 mg/kg-day -- -- -- 4.1E-09 mg/kg-day 8.0E-02 mg/kg-day 5.1E-08

trans-1,2-Dichloroethene 2.7E-03 mg/kg 1.3E-09 mg/kg-day -- -- -- 3.8E-09 mg/kg-day 2.0E-02 mg/kg-day 1.9E-07

Trichloroethene 1.3E-01 mg/kg 6.3E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.7E-10 1.8E-07 mg/kg-day -- -- --

Vinyl chloride 3.6E-02 mg/kg 1.7E-08 mg/kg-day 2.7E-01 (mg/kg-day)-1 4.6E-09 4.9E-08 mg/kg-day 3.0E-03 mg/kg-day 1.6E-05

Xylene (total) 9.3E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 2.0E-01 mg/kg-day 6.4E-07

Zinc 1.4E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-01 mg/kg-day 6.6E-04

Exp. Route Total 7.08E-07 6.8E-02

Dermal 1,1,2-Trichloroethane 1.0E-03 mg/kg -- -- 7.2E-02 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 8.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 1.3E-02 mg/kg 2.4E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 5.8E-10 7.1E-09 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 3.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 3.4E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-10 9.9E-10 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

4-Methylphenol 1.4E-02 mg/kg 2.6E-09 mg/kg-day -- -- -- 7.7E-09 mg/kg-day 5.0E-03 mg/kg-day 1.5E-06

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 4.6E-09 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 3.0E-01 mg/kg-day 4.5E-08

Aroclor-1254 1.0E-01 mg/kg 2.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.2E-08 7.7E-08 mg/kg-day 2.0E-05 mg/kg-day 3.8E-03

Aroclor-1260 6.3E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-08 4.8E-08 mg/kg-day 2.0E-05 mg/kg-day 2.4E-03

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 2.8E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-07 3.9E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.3E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 3.0E-02 mg/kg-day 1.5E-06

Benzo(k)fluoranthene 7.2E-02 mg/kg 1.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.1E-08 5.1E-08 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 1.0E-03 mg/kg-day 1.0E-05

Carbazole 5.2E-02 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.5E-09 3.7E-08 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
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TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Chloromethane 2.0E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 4.7E-02 mg/kg 1.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-09 3.3E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.4E-08 1.7E-08 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 1.1E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.8E-08 3.3E-09 mg/kg-day 5.0E-05 mg/kg-day 6.6E-05

Endrin ketone 5.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 3.0E-04 mg/kg-day 9.1E-06

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 5.8E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.1E-08 mg/kg-day 4.0E-02 mg/kg-day 1.0E-06

gamma-Chlordane 3.0E-03 mg/kg 2.2E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.9E-10 6.6E-10 mg/kg-day 5.0E-04 mg/kg-day 1.3E-06

Heptachlor 1.0E-03 mg/kg 1.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-10 5.5E-10 mg/kg-day 5.0E-04 mg/kg-day 1.1E-06

Heptachlor epoxide 2.0E-03 mg/kg 3.7E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.1E-09 1.1E-09 mg/kg-day 1.3E-05 mg/kg-day 8.4E-05

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 1.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-08 3.9E-08 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 6.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 8.0E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day 2.0E-02 mg/kg-day 1.2E-06

n-Nitrosodiphenylamine 1.2E-01 mg/kg 2.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.0E-10 6.6E-08 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 7.4E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 3.0E-01 mg/kg-day 7.2E-08

Phenol 2.6E-01 mg/kg 4.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.7E-07

Pyrene 6.7E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 3.0E-02 mg/kg-day 1.6E-06

Selenium 1.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 2.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 5.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.2E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.4E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.7E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 1.3E-01 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 3.6E-02 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.4E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.6E-07 6.4E-03

Exposure Point Total 1.1E-06 7.4E-02

Outdoor Air Inhalation 4,4'-DDD 1.3E-02 mg/kg 3.1E-09 ug/m3 6.9E-05 (μg/m3)-1 2.2E-13 9.2E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 2.0E-02 mg/kg 4.8E-09 ug/m3 9.7E-05 (μg/m3)-1 4.7E-13 1.4E-11 mg/m3 -- -- --

4,4'-DDT 6.0E-03 mg/kg 1.5E-09 ug/m3 9.7E-05 (μg/m3)-1 1.4E-13 4.3E-12 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 3.4E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 1.0E-01 mg/kg 2.4E-08 ug/m3 5.7E-04 (μg/m3)-1 1.4E-11 7.1E-11 mg/m3 -- -- --
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TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Aroclor-1260 6.3E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.7E-12 4.4E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 2.6E-05 ug/m3 -- -- -- 7.5E-08 mg/m3 5.0E-04 mg/m3 1.5E-04

Benzo(a)anthracene 4.0E-02 mg/kg 9.6E-09 ug/m3 1.1E-04 (μg/m3)-1 1.1E-12 2.8E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 1.6E-08 ug/m3 -- -- -- 4.6E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.2E-02 mg/kg 1.7E-08 ug/m3 1.1E-04 (μg/m3)-1 1.9E-12 5.1E-11 mg/m3 -- -- --

Cadmium 1.9E+00 mg/kg 4.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.9E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05

Carbazole 5.2E-02 mg/kg 1.3E-08 ug/m3 1.1E-05 (μg/m3)-1 1.4E-13 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Chrysene 4.7E-02 mg/kg 1.1E-08 ug/m3 1.1E-05 (μg/m3)-1 1.2E-13 3.3E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 5.8E-09 ug/m3 1.2E-03 (μg/m3)-1 7.0E-12 1.7E-11 mg/m3 -- -- --

Dieldrin 6.0E-03 mg/kg 1.5E-09 ug/m3 4.6E-03 (μg/m3)-1 6.7E-12 4.2E-12 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 1.2E-09 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 5.8E-02 mg/kg 1.4E-08 ug/m3 -- -- -- 4.1E-11 mg/m3 -- -- --

gamma-Chlordane 3.0E-03 mg/kg 7.3E-10 ug/m3 3.4E-04 (μg/m3)-1 2.5E-13 2.1E-12 mg/m3 7.0E-04 mg/m3 3.0E-09

Heptachlor 1.0E-03 mg/kg 2.4E-10 ug/m3 1.3E-03 (μg/m3)-1 3.1E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 4.8E-10 ug/m3 2.6E-03 (μg/m3)-1 1.3E-12 1.4E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 1.3E-08 ug/m3 1.1E-04 (μg/m3)-1 1.5E-12 3.9E-11 mg/m3 -- -- --

Lead 3.8E+01 mg/kg 9.1E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Molybdenum 6.2E-01 mg/kg 1.5E-07 ug/m3 -- -- -- 4.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 1.2E-01 mg/kg 2.9E-08 ug/m3 2.6E-06 (μg/m3)-1 7.5E-14 8.5E-11 mg/m3 -- -- --

Phenol 2.6E-01 mg/kg 6.3E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 2.0E-01 mg/m3 9.2E-10

Selenium 1.0E+00 mg/kg 2.5E-07 ug/m3 -- -- -- 7.2E-10 mg/m3 2.0E-02 mg/m3 3.6E-08

Silver 2.0E+00 mg/kg 4.9E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --

Tin 1.2E+01 mg/kg 2.9E-06 ug/m3 -- -- -- 8.5E-09 mg/m3 -- -- --

Titanium 4.4E+03 mg/kg 1.1E-03 ug/m3 -- -- -- 3.1E-06 mg/m3 1.0E-04 mg/m3 3.1E-02

Zinc 1.4E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 2.6E-08 3.2E-02

Inhalation 1,1,2-Trichloroethane 1.0E-03 mg/kg 4.2E-05 ug/m3 1.6E-05 (μg/m3)-1 6.8E-10 1.2E-07 mg/m3 -- -- --

(Volatiles) 1,2-Dichloroethane 2.0E-03 mg/kg 1.3E-04 ug/m3 2.1E-05 (μg/m3)-1 2.8E-09 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 1.0E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 -- -- --

2-Methylnaphthalene 2.2E-02 mg/kg 1.2E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 1.9E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 2.6E-04 ug/m3 2.9E-05 (μg/m3)-1 7.5E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.5E-03 mg/kg 1.7E-03 ug/m3 -- -- -- 5.0E-06 mg/m3 7.0E-01 mg/m3 7.1E-06

Radhika
Line



5 of 6

TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Chloromethane 2.0E-03 mg/kg 5.2E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.7E-05

cis-1,2-Dichloroethene 8.8E-02 mg/kg 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 5.4E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 2.2E-04 ug/m3 3.4E-05 (μg/m3)-1 7.4E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.0E-02 mg/kg 1.8E-05 ug/m3 -- -- -- 5.2E-08 mg/m3 -- -- --

Pyrene 6.7E-02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 5.0E-03 mg/kg 6.5E-04 ug/m3 5.9E-06 (μg/m3)-1 3.8E-09 1.9E-06 mg/m3 3.5E-02 mg/m3 5.4E-05

Toluene 3.0E-03 mg/kg 2.1E-04 ug/m3 -- -- -- 6.2E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 3.3E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 6.0E-02 mg/m3 1.6E-05

Trichloroethene 1.3E-01 mg/kg 1.9E-02 ug/m3 2.0E-06 (μg/m3)-1 3.7E-08 5.4E-05 mg/m3 6.0E-01 mg/m3 9.0E-05

Vinyl chloride 3.6E-02 mg/kg 1.1E-02 ug/m3 7.8E-05 (μg/m3)-1 9.0E-07 3.4E-05 mg/m3 1.0E-01 mg/m3 3.4E-04

Xylene (total) 9.3E-02 mg/kg 4.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 9.6E-07 9.0E-04

Exposure Point Total 9.8E-07 3.3E-02

Exposure Medium Total 2.1E-06 1.1E-01

Medium Total 2.1E-06 1.1E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 5.1E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 7.6E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 1.4E-03 ug/m3 5.9E-06 (μg/m3)-1 8.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 3.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 1.7E-02 ug/m3 2.0E-06 (μg/m3)-1 3.3E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 1.0E-02 ug/m3 7.8E-05 (μg/m3)-1 8.1E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 8.5E-07 7.3E-04

Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 2.9E-06 Total of Receptor Hazards Across All Media 1.1E-01
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TABLE I2-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 3.4E-11 -- -- 3.4E-11 Blood 3.4E-07 -- -- 3.4E-07

1,2-Dichloroethane 4.4E-11 -- -- 4.4E-11 Kidney 1.4E-07 -- -- 1.4E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

2-Methylnaphthalene -- -- -- -- Respiratory 7.5E-06 -- -- 7.5E-06

4,4'-DDD 1.5E-09 -- 5.8E-10 2.1E-09 -- -- -- -- --

4,4'-DDE 3.2E-09 -- 1.3E-09 4.5E-09 -- -- -- -- --

4,4'-DDT 9.6E-10 -- 1.2E-10 1.1E-09 Liver 1.7E-05 -- 2.0E-06 1.8E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.8E-06 -- 1.5E-06 5.4E-06

Acenaphthylene -- -- -- -- Liver 2.3E-07 -- -- 2.3E-07

Acetone -- -- -- -- Kidney 1.0E-07 -- -- 1.0E-07

Anthracene -- -- -- -- No Observed Effects 8.7E-08 -- 4.5E-08 1.3E-07

Aroclor-1254 9.4E-08 -- 5.2E-08 1.5E-07 Eyes, Nails, Immunological 6.8E-03 -- 3.8E-03 1.1E-02

Aroclor-1260 5.9E-08 -- 3.3E-08 9.2E-08 Eyes, Nails, Immunological 4.3E-03 -- 2.4E-03 6.7E-03

Barium -- -- -- -- Kidney 7.3E-04 -- -- 7.3E-04

Benzene 1.4E-10 -- -- 1.4E-10 Blood 1.0E-06 -- -- 1.0E-06

Benzo(a)anthracene 2.2E-08 -- 1.2E-08 3.4E-08 -- -- -- -- --

Benzo(a)pyrene 3.1E-07 -- 1.6E-07 4.7E-07 -- -- -- -- --

Benzo(b)fluoranthene 3.4E-08 -- 1.8E-08 5.2E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.0E-06 -- 1.5E-06 4.5E-06

Benzo(k)fluoranthene 4.0E-08 -- 2.1E-08 6.1E-08 -- -- -- -- --

Cadmium -- -- -- -- Kidney 2.6E-03 -- 1.0E-05 2.6E-03

Carbazole 2.9E-09 -- 1.5E-09 4.5E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 9.0E-08 -- -- 9.0E-08

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 1.1E-04 -- -- 1.1E-04

Chrysene 2.6E-09 -- 1.4E-09 4.0E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 6.0E-05 -- -- 6.0E-05

Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02

Dibenz(a,h)anthracene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --

Dieldrin 4.5E-08 -- 1.8E-08 6.3E-08 Liver 1.6E-04 -- 6.6E-05 2.3E-04

Endrin ketone -- -- -- -- Liver, CNS 2.3E-05 -- 9.1E-06 3.2E-05

Ethylbenzene 5.2E-11 -- -- 5.2E-11 Liver, Kidney 1.4E-07 -- -- 1.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.0E-06 -- 1.0E-06 3.0E-06

gamma-Chlordane 1.8E-09 -- 2.9E-10 2.1E-09 Liver 8.2E-06 -- 1.3E-06 9.5E-06

Heptachlor 1.9E-09 -- 7.7E-10 2.7E-09 Liver 2.7E-06 -- 1.1E-06 3.8E-06

Heptachlor epoxide 5.2E-09 -- 2.1E-09 7.2E-09 Organ Weight 2.1E-04 -- 8.4E-05 2.9E-04

Indeno(1,2,3-cd)pyrene 3.1E-08 -- 1.6E-08 4.7E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.7E-04 -- -- 1.7E-04

Naphthalene -- -- -- -- Body Weight 2.3E-06 -- 1.2E-06 3.4E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

n-Nitrosodiphenylamine 5.1E-10 -- 2.0E-10 7.1E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 1.4E-07 -- 7.2E-08 2.1E-07

Phenol -- -- -- -- Body Weight 1.2E-06 -- 4.7E-07 1.7E-06

Pyrene -- -- -- -- Kidney 3.1E-06 -- 1.6E-06 4.7E-06

Selenium -- -- -- -- Whole Body 2.8E-04 -- -- 2.8E-04

Silver -- -- -- -- Skin 5.6E-04 -- -- 5.6E-04

Tetrachloroethene 1.3E-09 -- -- 1.3E-09 Liver, Body Weight 6.8E-07 -- -- 6.8E-07

Tin -- -- -- -- Liver, Kidney 2.8E-05 -- -- 2.8E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 5.1E-08 -- -- 5.1E-08

trans-1,2-Dichloroethene -- -- -- -- Blood 1.9E-07 -- -- 1.9E-07

Trichloroethene 3.7E-10 -- -- 3.7E-10 -- -- -- -- --

Vinyl chloride 4.6E-09 -- -- 4.6E-09 Liver 1.6E-05 -- -- 1.6E-05

Xylene (total) -- -- -- -- Body Weight, Death 6.4E-07 -- -- 6.4E-07

Zinc -- -- -- -- Blood 6.6E-04 -- -- 6.6E-04

Chemical Total 7.1E-07 -- 3.6E-07 1.1E-06 6.8E-02 -- 6.4E-03 7.4E-02

Exposure Point Total 1.1E-06 7.4E-02

Outdoor Air 1,1,2-Trichloroethane -- 6.8E-10 -- 6.8E-10 -- -- -- -- --

(Particulates and VOCs) 1,2-Dichloroethane -- 2.8E-09 -- 2.8E-09 Liver -- 9.7E-07 -- 9.7E-07

1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 2.2E-13 -- 2.2E-13 -- -- -- -- --

4,4'-DDE -- 4.7E-13 -- 4.7E-13 -- -- -- -- --

4,4'-DDT -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Aroclor-1260 -- 8.7E-12 -- 8.7E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.5E-04 -- 1.5E-04

Benzene -- 7.5E-09 -- 7.5E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 1.1E-12 -- 1.1E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.9E-12 -- 1.9E-12 -- -- -- -- --

Cadmium -- 1.9E-09 -- 1.9E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05

Carbazole -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Carbon disulfide -- -- -- -- PNS -- 7.1E-06 -- 7.1E-06

Chloromethane -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.2E-13 -- 1.2E-13 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 7.0E-12 -- 7.0E-12 -- -- -- -- --

Dieldrin -- 6.7E-12 -- 6.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 2.5E-13 -- 2.5E-13 Liver -- 3.0E-09 -- 3.0E-09

Heptachlor -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Heptachlor epoxide -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.5E-12 -- 1.5E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 7.4E-09 -- 7.4E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 7.5E-14 -- 7.5E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 9.2E-10 -- 9.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.6E-08 -- 3.6E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 3.8E-09 -- 3.8E-09 Liver, Body Weight -- 5.4E-05 -- 5.4E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.1E-02 -- 3.1E-02

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.6E-05 -- 1.6E-05

Trichloroethene -- 3.7E-08 -- 3.7E-08 CNS -- 9.0E-05 -- 9.0E-05

Vinyl chloride -- 9.0E-07 -- 9.0E-07 Liver -- 3.4E-04 -- 3.4E-04

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 9.8E-07 -- 9.8E-07 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 9.8E-07 3.3E-02

Exposure Medium Total 2.1E-06 1.1E-01

Medium Total 2.1E-06 1.1E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 8.0E-09 -- 8.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 3.3E-08 -- 3.3E-08 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 8.1E-07 -- 8.1E-07 Liver -- 3.0E-04 -- 3.0E-04

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 8.5E-07 -- 8.5E-07 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 8.5E-07 7.3E-04

Exposure Medium Total 8.5E-07 7.3E-04

Medium Total 8.5E-07 7.3E-04

Receptor Total Total Risk Across All Media 2.9E-06 Total Hazard Across All Media 1.1E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.2E-02 -- 5.2E-02

EPA U.S. Environmental Protection Agency Body Weight 6.1E-05 1.1E-04 1.7E-04

GI Gastrointestinal Cardiovascular 3.6E-08 -- 3.6E-08

NOAEL No observed adverse effects level CNS 2.9E-04 9.8E-05 3.8E-04

PNS Peripheral nervous system Death 6.4E-07 -- 6.4E-07

RAGS Risk Assessment Guidance for Superfund Developmental 1.7E-06 -- 1.7E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 1.7E-02 -- 1.7E-02

Fetus 1.5E-04 -- 1.5E-04

GI 3.6E-08 -- 3.6E-08

Hair -- -- --

Immunological 1.7E-02 -- 1.7E-02

Kidney 3.5E-03 -- 3.5E-03

Liver 7.4E-04 4.4E-04 1.2E-03

Nails 1.7E-02 -- 1.7E-02

No Observed Adverse Effects -- -- --

No Observed Effects 1.1E-04 -- 1.1E-04

Nose -- -- --

Organ weight 3.7E-04 1.9E-04 5.6E-04

PNS 7.1E-06 6.0E-06 1.3E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 5.6E-04 -- 5.6E-04

Vascular -- -- --

Whole body 2.8E-04 -- 2.8E-04

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 3.4E-11 -- -- 3.4E-11 Blood 3.4E-07 -- -- 3.4E-07

Chemical Total 3.4E-11 -- 0.0E+00 3.4E-11 3.4E-07 -- 0.0E+00 3.4E-07

Exposure Point Total 3.4E-11 3.4E-07

Outdoor Air 1,1,2-Trichloroethane -- 6.8E-10 -- 6.8E-10 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 6.8E-10 -- 6.8E-10 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 6.8E-10 0.0E+00

Exposure Medium Total 7.1E-10 3.4E-07

Medium Total 7.1E-10 3.4E-07

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 1.8E-05 -- 1.8E-05

Exposure Point Total 0.0E+00 1.8E-05

Exposure Medium Total 0.0E+00 1.8E-05

Medium Total 0.0E+00 1.8E-05

Receptor Total Total Risk Across All Media 7.1E-10 Total Hazard Across All Media 1.8E-05

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,1,2-Trichloroethane 1.0E-03 mg/kg 1.1E-09 mg/kg-day 7.2E-02 (mg/kg-day)-1 7.9E-11 1.3E-08 mg/kg-day 4.0E-03 mg/kg-day 3.2E-06

1,2-Dichloroethane 2.0E-03 mg/kg 2.2E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 1.0E-10 2.6E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

1,2-Dichloroethene (total) 8.2E-02 mg/kg 9.0E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 9.0E-03 mg/kg-day 1.2E-04

2-Methylnaphthalene 2.2E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-03 mg/kg-day 7.0E-05

4,4'-DDD 1.3E-02 mg/kg 1.4E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.4E-09 1.7E-07 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 2.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.5E-09 2.6E-07 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 6.6E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-09 7.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.5E-04

4-Methylphenol 1.4E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 5.0E-03 mg/kg-day 3.6E-05

Acenaphthylene 1.0E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 6.0E-02 mg/kg-day 2.1E-06

Acetone 6.9E-02 mg/kg 7.5E-08 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 9.0E-01 mg/kg-day 9.8E-07

Anthracene 1.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 3.0E-01 mg/kg-day 8.1E-07

Aroclor-1254 1.0E-01 mg/kg 1.1E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.2E-07 1.3E-06 mg/kg-day 2.0E-05 mg/kg-day 6.4E-02

Aroclor-1260 6.3E-02 mg/kg 6.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-07 8.1E-07 mg/kg-day 2.0E-05 mg/kg-day 4.0E-02

Barium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 2.0E-01 mg/kg-day 6.8E-03

Benzene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.3E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)anthracene 4.0E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 5.1E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 6.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.2E-07 7.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 7.7E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 7.1E-08 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 3.0E-02 mg/kg-day 2.8E-05

Benzo(k)fluoranthene 7.2E-02 mg/kg 7.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.4E-08 9.2E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02

Carbazole 5.2E-02 mg/kg 5.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.8E-09 6.6E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg 7.2E-09 mg/kg-day -- -- -- 8.4E-08 mg/kg-day 1.0E-01 mg/kg-day 8.4E-07

Chloromethane 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day -- -- --

Chromium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 1.5E+00 mg/kg-day 1.0E-03

Chrysene 4.7E-02 mg/kg 5.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.2E-09 6.0E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg 9.6E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 2.0E-03 mg/kg-day 5.6E-04

Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 3.1E-07 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 6.6E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.1E-07 7.7E-08 mg/kg-day 5.0E-05 mg/kg-day 1.5E-03

Endrin ketone 5.0E-03 mg/kg 5.5E-09 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Ethylbenzene 1.0E-02 mg/kg 1.1E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.2E-10 1.3E-07 mg/kg-day 1.0E-01 mg/kg-day 1.3E-06

Fluoranthene 5.8E-02 mg/kg 6.3E-08 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05

gamma-Chlordane 3.0E-03 mg/kg 3.3E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 4.3E-09 3.8E-08 mg/kg-day 5.0E-04 mg/kg-day 7.7E-05

Heptachlor 1.0E-03 mg/kg 1.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.5E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 2.0E-03 mg/kg 2.2E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.2E-08 2.6E-08 mg/kg-day 1.3E-05 mg/kg-day 2.0E-03

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 6.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.2E-08 7.0E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Molybdenum 6.2E-01 mg/kg 6.8E-07 mg/kg-day -- -- -- 7.9E-06 mg/kg-day 5.0E-03 mg/kg-day 1.6E-03

Naphthalene 3.3E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 2.0E-02 mg/kg-day 2.1E-05

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

n-Nitrosodiphenylamine 1.2E-01 mg/kg 1.3E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.2E-09 1.5E-06 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06

Phenol 2.6E-01 mg/kg 2.8E-07 mg/kg-day -- -- -- 3.3E-06 mg/kg-day 3.0E-01 mg/kg-day 1.1E-05

Pyrene 6.7E-02 mg/kg 7.4E-08 mg/kg-day -- -- -- 8.6E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Selenium 1.0E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 5.0E-03 mg/kg-day 2.6E-03

Silver 2.0E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 2.6E-05 mg/kg-day 5.0E-03 mg/kg-day 5.2E-03

Tetrachloroethene 5.0E-03 mg/kg 5.5E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 3.0E-09 6.4E-08 mg/kg-day 1.0E-02 mg/kg-day 6.4E-06

Tin 1.2E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 6.0E-01 mg/kg-day 2.6E-04

Titanium 4.4E+03 mg/kg 4.8E-03 mg/kg-day -- -- -- 5.6E-02 mg/kg-day -- -- --

Toluene 3.0E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 8.0E-02 mg/kg-day 4.8E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 3.0E-09 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 2.0E-02 mg/kg-day 1.8E-06

Trichloroethene 1.3E-01 mg/kg 1.5E-07 mg/kg-day 5.9E-03 (mg/kg-day)-1 8.7E-10 1.7E-06 mg/kg-day -- -- --

Vinyl chloride 3.6E-02 mg/kg 3.9E-08 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.1E-08 4.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.5E-04

Xylene (total) 9.3E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-01 mg/kg-day 5.9E-06

Zinc 1.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 3.0E-01 mg/kg-day 6.1E-03

Exp. Route Total 1.7E-06 6.3E-01

Dermal 1,1,2-Trichloroethane 1.0E-03 mg/kg -- -- 7.2E-02 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 8.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 1.3E-02 mg/kg 4.1E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.9E-10 4.8E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 6.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-09 7.4E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 5.7E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-10 6.7E-09 mg/kg-day 5.0E-04 mg/kg-day 1.3E-05

4-Methylphenol 1.4E-02 mg/kg 4.4E-09 mg/kg-day -- -- -- 5.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.0E-05

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 7.8E-09 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Aroclor-1254 1.0E-01 mg/kg 4.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.9E-08 5.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.6E-02

Aroclor-1260 6.3E-02 mg/kg 2.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.6E-08 3.3E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.0E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-08 1.9E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.7E-07 2.6E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 2.9E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.0E-05

Benzo(k)fluoranthene 7.2E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.6E-08 3.5E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 6.1E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05

Carbazole 5.2E-02 mg/kg 2.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-09 2.5E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Chloromethane 2.0E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 4.7E-02 mg/kg 1.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.3E-09 2.3E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 9.9E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.1E-08 1.2E-07 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 1.9E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.1E-08 2.2E-08 mg/kg-day 5.0E-05 mg/kg-day 4.4E-04

Endrin ketone 5.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-04 mg/kg-day 6.2E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 5.8E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

gamma-Chlordane 3.0E-03 mg/kg 3.8E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.0E-10 4.4E-09 mg/kg-day 5.0E-04 mg/kg-day 8.9E-06

Heptachlor 1.0E-03 mg/kg 3.2E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Heptachlor epoxide 2.0E-03 mg/kg 6.4E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.5E-09 7.4E-09 mg/kg-day 1.3E-05 mg/kg-day 5.7E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.7E-08 2.6E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 6.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 2.0E-02 mg/kg-day 8.0E-06

n-Nitrosodiphenylamine 1.2E-01 mg/kg 3.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.4E-10 4.4E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 4.9E-07

Phenol 2.6E-01 mg/kg 8.3E-08 mg/kg-day -- -- -- 9.6E-07 mg/kg-day 3.0E-01 mg/kg-day 3.2E-06

Pyrene 6.7E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Selenium 1.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 2.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 5.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.2E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.4E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.7E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 1.3E-01 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 3.6E-02 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.4E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 6.1E-07 4.4E-02

Exposure Point Total 2.3E-06 6.8E-01

Outdoor Air Inhalation 4,4'-DDD 1.3E-02 mg/kg 7.9E-10 ug/m3 6.9E-05 (μg/m3)-1 5.4E-14 9.2E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 2.0E-02 mg/kg 1.2E-09 ug/m3 9.7E-05 (μg/m3)-1 1.2E-13 1.4E-11 mg/m3 -- -- --

4,4'-DDT 6.0E-03 mg/kg 3.6E-10 ug/m3 9.7E-05 (μg/m3)-1 3.5E-14 4.3E-12 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 8.5E-10 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 1.0E-01 mg/kg 6.0E-09 ug/m3 5.7E-04 (μg/m3)-1 3.5E-12 7.1E-11 mg/m3 -- -- --
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Aroclor-1260 6.3E-02 mg/kg 3.8E-09 ug/m3 5.7E-04 (μg/m3)-1 2.2E-12 4.4E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 6.4E-06 ug/m3 -- -- -- 7.5E-08 mg/m3 5.0E-04 mg/m3 1.5E-04

Benzo(a)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 2.8E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-03 (μg/m3)-1 3.6E-12 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 3.6E-09 ug/m3 1.1E-04 (μg/m3)-1 4.0E-13 4.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 3.9E-09 ug/m3 -- -- -- 4.6E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.2E-02 mg/kg 4.3E-09 ug/m3 1.1E-04 (μg/m3)-1 4.8E-13 5.1E-11 mg/m3 -- -- --

Cadmium 1.9E+00 mg/kg 1.2E-07 ug/m3 4.2E-03 (μg/m3)-1 4.8E-10 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05

Carbazole 5.2E-02 mg/kg 3.1E-09 ug/m3 1.1E-05 (μg/m3)-1 3.5E-14 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Chrysene 4.7E-02 mg/kg 2.8E-09 ug/m3 1.1E-05 (μg/m3)-1 3.1E-14 3.3E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.5E-09 ug/m3 1.2E-03 (μg/m3)-1 1.7E-12 1.7E-11 mg/m3 -- -- --

Dieldrin 6.0E-03 mg/kg 3.6E-10 ug/m3 4.6E-03 (μg/m3)-1 1.7E-12 4.2E-12 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 3.0E-10 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 5.8E-02 mg/kg 3.5E-09 ug/m3 -- -- -- 4.1E-11 mg/m3 -- -- --

gamma-Chlordane 3.0E-03 mg/kg 1.8E-10 ug/m3 3.4E-04 (μg/m3)-1 6.2E-14 2.1E-12 mg/m3 7.0E-04 mg/m3 3.0E-09

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.9E-14 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 1.2E-10 ug/m3 2.6E-03 (μg/m3)-1 3.1E-13 1.4E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 3.3E-09 ug/m3 1.1E-04 (μg/m3)-1 3.6E-13 3.9E-11 mg/m3 -- -- --

Lead 3.8E+01 mg/kg 2.3E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Molybdenum 6.2E-01 mg/kg 3.7E-08 ug/m3 -- -- -- 4.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 1.2E-01 mg/kg 7.3E-09 ug/m3 2.6E-06 (μg/m3)-1 1.9E-14 8.5E-11 mg/m3 -- -- --

Phenol 2.6E-01 mg/kg 1.6E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 2.0E-01 mg/m3 9.2E-10

Selenium 1.0E+00 mg/kg 6.2E-08 ug/m3 -- -- -- 7.2E-10 mg/m3 2.0E-02 mg/m3 3.6E-08

Silver 2.0E+00 mg/kg 1.2E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --

Tin 1.2E+01 mg/kg 7.3E-07 ug/m3 -- -- -- 8.5E-09 mg/m3 -- -- --

Titanium 4.4E+03 mg/kg 2.7E-04 ug/m3 -- -- -- 3.1E-06 mg/m3 1.0E-04 mg/m3 3.1E-02

Zinc 1.4E+02 mg/kg 8.7E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 6.6E-09 3.2E-02

Inhalation 1,1,2-Trichloroethane 1.0E-03 mg/kg 1.1E-05 ug/m3 1.6E-05 (μg/m3)-1 1.7E-10 1.2E-07 mg/m3 -- -- --

(Volatiles) 1,2-Dichloroethane 2.0E-03 mg/kg 3.3E-05 ug/m3 2.1E-05 (μg/m3)-1 7.0E-10 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 2.5E-03 ug/m3 -- -- -- 3.0E-05 mg/m3 -- -- --

2-Methylnaphthalene 2.2E-02 mg/kg 2.9E-05 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 5.4E-06 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 1.9E-02 mg/kg 2.8E-06 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.5E-03 mg/kg 4.3E-04 ug/m3 -- -- -- 5.0E-06 mg/m3 7.0E-01 mg/m3 7.1E-06

Radhika
Line
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Chloromethane 2.0E-03 mg/kg 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.7E-05

cis-1,2-Dichloroethene 8.8E-02 mg/kg 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 5.4E-05 ug/m3 3.4E-05 (μg/m3)-1 1.8E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.0E-02 mg/kg 4.4E-06 ug/m3 -- -- -- 5.2E-08 mg/m3 -- -- --

Pyrene 6.7E-02 mg/kg 2.2E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 5.0E-03 mg/kg 1.6E-04 ug/m3 5.9E-06 (μg/m3)-1 9.6E-10 1.9E-06 mg/m3 3.5E-02 mg/m3 5.4E-05

Toluene 3.0E-03 mg/kg 5.3E-05 ug/m3 -- -- -- 6.2E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 8.4E-05 ug/m3 -- -- -- 9.7E-07 mg/m3 6.0E-02 mg/m3 1.6E-05

Trichloroethene 1.3E-01 mg/kg 4.6E-03 ug/m3 2.0E-06 (μg/m3)-1 9.3E-09 5.4E-05 mg/m3 6.0E-01 mg/m3 9.0E-05

Vinyl chloride 3.6E-02 mg/kg 2.9E-03 ug/m3 7.8E-05 (μg/m3)-1 2.2E-07 3.4E-05 mg/m3 1.0E-01 mg/m3 3.4E-04

Xylene (total) 9.3E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 2.4E-07 9.0E-04

Exposure Point Total 2.5E-07 3.3E-02

Exposure Medium Total 2.5E-06 7.1E-01

Medium Total 2.5E-06 7.1E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 3.6E-04 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 1.9E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 3.4E-04 ug/m3 5.9E-06 (μg/m3)-1 2.0E-09 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 4.2E-03 ug/m3 2.0E-06 (μg/m3)-1 8.3E-09 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 2.1E-07 7.3E-04

Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04

Medium Total 2.1E-07 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 2.7E-06 Total of Receptor Hazards Across All Media 7.1E-01
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TABLE I2-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 7.9E-11 -- -- 7.9E-11 Blood 3.2E-06 -- -- 3.2E-06

1,2-Dichloroethane 1.0E-10 -- -- 1.0E-10 Kidney 1.3E-06 -- -- 1.3E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.2E-04 -- -- 1.2E-04

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-05 -- -- 7.0E-05

4,4'-DDD 3.4E-09 -- 9.9E-10 4.4E-09 -- -- -- -- --

4,4'-DDE 7.5E-09 -- 2.2E-09 9.6E-09 -- -- -- -- --

4,4'-DDT 2.2E-09 -- 2.0E-10 2.4E-09 Liver 1.5E-04 -- 1.3E-05 1.7E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.6E-05 -- 1.0E-05 4.6E-05

Acenaphthylene -- -- -- -- Liver 2.1E-06 -- -- 2.1E-06

Acetone -- -- -- -- Kidney 9.8E-07 -- -- 9.8E-07

Anthracene -- -- -- -- No Observed Effects 8.1E-07 -- 3.1E-07 1.1E-06

Aroclor-1254 2.2E-07 -- 8.9E-08 3.1E-07 Eyes, Nails, Immunological 6.4E-02 -- 2.6E-02 9.0E-02

Aroclor-1260 1.4E-07 -- 5.6E-08 1.9E-07 CNS 4.0E-02 -- 1.6E-02 5.7E-02

Barium -- -- -- -- Kidney 6.8E-03 -- -- 6.8E-03

Benzene 3.3E-10 -- -- 3.3E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)anthracene 5.2E-08 -- 2.0E-08 7.2E-08 -- -- -- -- --

Benzo(a)pyrene 7.2E-07 -- 2.7E-07 9.9E-07 -- -- -- -- --

Benzo(b)fluoranthene 7.9E-08 -- 3.0E-08 1.1E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.8E-05 -- 1.0E-05 3.8E-05

Benzo(k)fluoranthene 9.4E-08 -- 3.6E-08 1.3E-07 -- -- -- -- --

Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02

Carbazole 6.8E-09 -- 2.6E-09 9.4E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.4E-07 -- -- 8.4E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 1.0E-03 -- -- 1.0E-03

Chrysene 6.2E-09 -- 2.3E-09 8.5E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 5.6E-04 -- -- 5.6E-04

Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01

Dibenz(a,h)anthracene 1.1E-07 -- 4.1E-08 1.5E-07 -- -- -- -- --

Dieldrin 1.1E-07 -- 3.1E-08 1.4E-07 Liver 1.5E-03 -- 4.4E-04 2.0E-03

Endrin ketone -- -- -- -- Liver, CNS 2.1E-04 -- 6.2E-05 2.7E-04

Ethylbenzene 1.2E-10 -- -- 1.2E-10 Liver, Kidney 1.3E-06 -- -- 1.3E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 7.0E-06 2.5E-05

gamma-Chlordane 4.3E-09 -- 5.0E-10 4.8E-09 Liver 7.7E-05 -- 8.9E-06 8.6E-05

Heptachlor 4.5E-09 -- 1.3E-09 5.8E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 1.2E-08 -- 3.5E-09 1.6E-08 Organ Weight 2.0E-03 -- 5.7E-04 2.5E-03

Indeno(1,2,3-cd)pyrene 7.2E-08 -- 2.7E-08 9.9E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.6E-03 -- -- 1.6E-03

Naphthalene -- -- -- -- Body Weight 2.1E-05 -- 8.0E-06 2.9E-05

n-Nitrosodiphenylamine 1.2E-09 -- 3.4E-10 1.5E-09 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Phenanthrene -- -- -- -- No Observed Effects 1.3E-06 -- 4.9E-07 1.8E-06

Phenol -- -- -- -- Body Weight 1.1E-05 -- 3.2E-06 1.4E-05

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 3.9E-05

Selenium -- -- -- -- Whole Body 2.6E-03 -- -- 2.6E-03

Silver -- -- -- -- Skin 5.2E-03 -- -- 5.2E-03

Tetrachloroethene 3.0E-09 -- -- 3.0E-09 Liver, Body Weight 6.4E-06 -- -- 6.4E-06

Tin -- -- -- -- Liver, Kidney 2.6E-04 -- -- 2.6E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 4.8E-07 -- -- 4.8E-07

trans-1,2-Dichloroethene -- -- -- -- Blood 1.8E-06 -- -- 1.8E-06

Trichloroethene 8.7E-10 -- -- 8.7E-10 -- -- -- -- --

Vinyl chloride 1.1E-08 -- -- 1.1E-08 Liver 1.5E-04 -- -- 1.5E-04

Xylene (total) -- -- -- -- Body Weight, Death 5.9E-06 -- -- 5.9E-06

Zinc -- -- -- -- Blood 6.1E-03 -- -- 6.1E-03

Chemical Total 1.7E-06 -- 6.1E-07 2.3E-06 6.3E-01 -- 4.4E-02 6.8E-01

Exposure Point Total 2.3E-06 6.8E-01

Outdoor Air 1,1,2-Trichloroethane -- 1.7E-10 -- 1.7E-10 -- -- -- -- --

(Particulates and VOCs) 1,2-Dichloroethane -- 7.0E-10 -- 7.0E-10 Liver -- 9.7E-07 -- 9.7E-07

1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 5.4E-14 -- 5.4E-14 -- -- -- -- --

4,4'-DDE -- 1.2E-13 -- 1.2E-13 -- -- -- -- --

4,4'-DDT -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 3.5E-12 -- 3.5E-12 -- -- -- -- --

Aroclor-1260 -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.5E-04 -- 1.5E-04

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.6E-12 -- 3.6E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 4.0E-13 -- 4.0E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 4.8E-13 -- 4.8E-13 -- -- -- -- --

Cadmium -- 4.8E-10 -- 4.8E-10 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05

Carbazole -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.1E-06 -- 7.1E-06

Chloromethane -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Radhika
Line
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TABLE I2-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 3.1E-14 -- 3.1E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Dieldrin -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 6.2E-14 -- 6.2E-14 Liver -- 3.0E-09 -- 3.0E-09

Heptachlor -- 7.9E-14 -- 7.9E-14 -- -- -- -- --

Heptachlor epoxide -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 3.6E-13 -- 3.6E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.8E-09 -- 1.8E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 1.9E-14 -- 1.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 9.2E-10 -- 9.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.6E-08 -- 3.6E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 9.6E-10 -- 9.6E-10 Liver, Body Weight -- 5.4E-05 -- 5.4E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.1E-02 -- 3.1E-02

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.6E-05 -- 1.6E-05

Trichloroethene -- 9.3E-09 -- 9.3E-09 CNS -- 9.0E-05 -- 9.0E-05

Vinyl chloride -- 2.2E-07 -- 2.2E-07 Liver -- 3.4E-04 -- 3.4E-04

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.5E-07 -- 2.5E-07 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 2.5E-07 3.3E-02

Exposure Medium Total 2.5E-06 7.1E-01

Medium Total 2.5E-06 7.1E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.0E-09 -- 2.0E-09 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 8.3E-09 -- 8.3E-09 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 3.0E-04 -- 3.0E-04

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 2.1E-07 -- 2.1E-07 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 2.1E-07 7.3E-04

Exposure Medium Total 2.1E-07 7.3E-04

Medium Total 2.1E-07 7.3E-04

Receptor Total Total Risk Across All Media 2.7E-06 Total Hazard Across All Media 7.1E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.8E-01 -- 4.8E-01

EPA U.S. Environmental Protection Agency Body Weight 1.1E-04 1.1E-04 2.2E-04

GI Gastrointestinal Cardiovascular 3.6E-08 -- 3.6E-08

NOAEL No observed adverse effects level CNS 5.7E-04 9.8E-05 6.7E-04

PNS Peripheral nervous system Death 5.9E-06 -- 5.9E-06

RAGS Risk Assessment Guidance for Superfund Developmental 2.4E-06 -- 2.4E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 1.5E-01 -- 1.5E-01

Fetus 1.5E-04 -- 1.5E-04

GI 3.6E-08 -- 3.6E-08

Hair -- -- --

Immunological 1.5E-01 -- 1.5E-01

Kidney 3.2E-02 -- 3.2E-02

Liver 3.5E-03 4.4E-04 3.9E-03

Nails 1.5E-01 -- 1.5E-01

No Observed Adverse Effects -- -- --

No Observed Effects 1.0E-03 -- 1.0E-03

Nose -- -- --

Organ weight 3.1E-03 1.9E-04 3.3E-03

PNS 7.1E-06 6.0E-06 1.3E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 5.2E-03 -- 5.2E-03

Vascular -- -- --

Whole body 2.7E-03 -- 2.7E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,1,2-Trichloroethane 1.0E-03 mg/kg 1.6E-09 mg/kg-day 7.2E-02 (mg/kg-day)-1 1.1E-10 1.3E-08 mg/kg-day 4.0E-03 mg/kg-day 3.2E-06

1,2-Dichloroethane 2.0E-03 mg/kg 3.1E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 1.5E-10 2.6E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

1,2-Dichloroethene (total) 8.2E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 9.0E-03 mg/kg-day 1.2E-04

2-Methylnaphthalene 2.2E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-03 mg/kg-day 7.0E-05

4,4'-DDD 1.3E-02 mg/kg 2.0E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 4.9E-09 1.7E-07 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 3.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-08 2.6E-07 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 9.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-09 7.7E-08 mg/kg-day 5.0E-04 mg/kg-day 1.5E-04

4-Methylphenol 1.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 5.0E-03 mg/kg-day 3.6E-05

Acenaphthylene 1.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 6.0E-02 mg/kg-day 2.1E-06

Acetone 6.9E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 9.0E-01 mg/kg-day 9.8E-07

Anthracene 1.9E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 3.0E-01 mg/kg-day 8.1E-07

Aroclor-1254 1.0E-01 mg/kg 1.6E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.1E-07 1.3E-06 mg/kg-day 2.0E-05 mg/kg-day 6.4E-02

Aroclor-1260 6.3E-02 mg/kg 9.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.0E-07 8.1E-07 mg/kg-day 2.0E-05 mg/kg-day 4.0E-02

Barium 1.1E+02 mg/kg 1.7E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 2.0E-01 mg/kg-day 6.8E-03

Benzene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.7E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)anthracene 4.0E-02 mg/kg 6.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.4E-08 5.1E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 8.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 7.0E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 9.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 7.7E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 8.3E-07 mg/kg-day 3.0E-02 mg/kg-day 2.8E-05

Benzo(k)fluoranthene 7.2E-02 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 9.2E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 1.0E-03 mg/kg-day 2.4E-02

Carbazole 5.2E-02 mg/kg 8.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.8E-09 6.6E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg 1.0E-08 mg/kg-day -- -- -- 8.4E-08 mg/kg-day 1.0E-01 mg/kg-day 8.4E-07

Chloromethane 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day -- -- --

Chromium 1.2E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 1.5E+00 mg/kg-day 1.0E-03

Chrysene 4.7E-02 mg/kg 7.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.8E-09 6.0E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 2.0E-03 mg/kg-day 5.6E-04

Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01

Dibenz(a,h)anthracene 2.4E-02 mg/kg 3.8E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.5E-07 3.1E-07 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 9.4E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.5E-07 7.7E-08 mg/kg-day 5.0E-05 mg/kg-day 1.5E-03

Endrin ketone 5.0E-03 mg/kg 7.8E-09 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-04 mg/kg-day 2.1E-04

Ethylbenzene 1.0E-02 mg/kg 1.6E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.7E-10 1.3E-07 mg/kg-day 1.0E-01 mg/kg-day 1.3E-06

Fluoranthene 5.8E-02 mg/kg 9.0E-08 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05

gamma-Chlordane 3.0E-03 mg/kg 4.7E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 6.1E-09 3.8E-08 mg/kg-day 5.0E-04 mg/kg-day 7.7E-05

Heptachlor 1.0E-03 mg/kg 1.6E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.4E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 2.0E-03 mg/kg 3.1E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.7E-08 2.6E-08 mg/kg-day 1.3E-05 mg/kg-day 2.0E-03

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 8.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 7.0E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg 5.9E-05 mg/kg-day -- -- -- 4.8E-04 mg/kg-day -- -- --

Molybdenum 6.2E-01 mg/kg 9.7E-07 mg/kg-day -- -- -- 7.9E-06 mg/kg-day 5.0E-03 mg/kg-day 1.6E-03

Naphthalene 3.3E-02 mg/kg 5.2E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 2.0E-02 mg/kg-day 2.1E-05

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

n-Nitrosodiphenylamine 1.2E-01 mg/kg 1.9E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.7E-09 1.5E-06 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 4.8E-08 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06

Phenol 2.6E-01 mg/kg 4.1E-07 mg/kg-day -- -- -- 3.3E-06 mg/kg-day 3.0E-01 mg/kg-day 1.1E-05

Pyrene 6.7E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.6E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Selenium 1.0E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 5.0E-03 mg/kg-day 2.6E-03

Silver 2.0E+00 mg/kg 3.2E-06 mg/kg-day -- -- -- 2.6E-05 mg/kg-day 5.0E-03 mg/kg-day 5.2E-03

Tetrachloroethene 5.0E-03 mg/kg 7.8E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 4.2E-09 6.4E-08 mg/kg-day 1.0E-02 mg/kg-day 6.4E-06

Tin 1.2E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 6.0E-01 mg/kg-day 2.6E-04

Titanium 4.4E+03 mg/kg 6.9E-03 mg/kg-day -- -- -- 5.6E-02 mg/kg-day -- -- --

Toluene 3.0E-03 mg/kg 4.7E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 8.0E-02 mg/kg-day 4.8E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 4.3E-09 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 2.0E-02 mg/kg-day 1.8E-06

Trichloroethene 1.3E-01 mg/kg 2.1E-07 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.2E-09 1.7E-06 mg/kg-day -- -- --

Vinyl chloride 3.6E-02 mg/kg 5.6E-08 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.5E-08 4.6E-07 mg/kg-day 3.0E-03 mg/kg-day 1.5E-04

Xylene (total) 9.3E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-01 mg/kg-day 5.9E-06

Zinc 1.4E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 3.0E-01 mg/kg-day 6.1E-03

Exp. Route Total 2.4E-06 6.3E-01

Dermal 1,1,2-Trichloroethane 1.0E-03 mg/kg -- -- 7.2E-02 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 8.2E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 2.2E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 1.3E-02 mg/kg 6.6E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.6E-09 4.8E-08 mg/kg-day -- -- --

4,4'-DDE 2.0E-02 mg/kg 1.0E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.4E-09 7.4E-08 mg/kg-day -- -- --

4,4'-DDT 6.0E-03 mg/kg 9.1E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.1E-10 6.7E-09 mg/kg-day 5.0E-04 mg/kg-day 1.3E-05

4-Methylphenol 1.4E-02 mg/kg 7.1E-09 mg/kg-day -- -- -- 5.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.0E-05

Acenaphthylene 1.0E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Anthracene 1.9E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Aroclor-1254 1.0E-01 mg/kg 7.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-07 5.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.6E-02

Aroclor-1260 6.3E-02 mg/kg 4.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.9E-08 3.3E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Barium 1.1E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 1.9E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 3.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.3E-07 2.6E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.8E-08 2.9E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 4.3E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.0E-05

Benzo(k)fluoranthene 7.2E-02 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.7E-08 3.5E-07 mg/kg-day -- -- --

Cadmium 1.9E+00 mg/kg 9.6E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 1.0E-03 mg/kg-day 7.1E-05

Carbazole 5.2E-02 mg/kg 3.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.1E-09 2.5E-07 mg/kg-day -- -- --

Carbon disulfide 6.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Radhika
Line
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.2E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 4.7E-02 mg/kg 3.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.7E-09 2.3E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 8.8E-02 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Dibenz(a,h)anthracene 2.4E-02 mg/kg 1.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.5E-08 1.2E-07 mg/kg-day -- -- --

Dieldrin 6.0E-03 mg/kg 3.0E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 4.8E-08 2.2E-08 mg/kg-day 5.0E-05 mg/kg-day 4.4E-04

Endrin ketone 5.0E-03 mg/kg 2.5E-09 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-04 mg/kg-day 6.2E-05

Ethylbenzene 1.0E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 5.8E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

gamma-Chlordane 3.0E-03 mg/kg 6.1E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 7.9E-10 4.4E-09 mg/kg-day 5.0E-04 mg/kg-day 8.9E-06

Heptachlor 1.0E-03 mg/kg 5.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Heptachlor epoxide 2.0E-03 mg/kg 1.0E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.6E-09 7.4E-09 mg/kg-day 1.3E-05 mg/kg-day 5.7E-04

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 3.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.3E-08 2.6E-07 mg/kg-day -- -- --

Lead 3.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 6.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 3.3E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 2.0E-02 mg/kg-day 8.0E-06

n-Nitrosodiphenylamine 1.2E-01 mg/kg 6.1E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 5.5E-10 4.4E-07 mg/kg-day -- -- --

Phenanthrene 3.0E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 4.9E-07

Phenol 2.6E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 9.6E-07 mg/kg-day 3.0E-01 mg/kg-day 3.2E-06

Pyrene 6.7E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Selenium 1.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 2.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 5.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.2E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.4E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

trans-1,2-Dichloroethene 2.7E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Trichloroethene 1.3E-01 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 3.6E-02 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 9.3E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.4E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 9.8E-07 4.4E-02

Exposure Point Total 3.3E-06 6.8E-01

Outdoor Air Inhalation 4,4'-DDD 1.3E-02 mg/kg 3.9E-09 ug/m3 6.9E-05 (μg/m3)-1 2.7E-13 9.2E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 2.0E-02 mg/kg 6.0E-09 ug/m3 9.7E-05 (μg/m3)-1 5.9E-13 1.4E-11 mg/m3 -- -- --

4,4'-DDT 6.0E-03 mg/kg 1.8E-09 ug/m3 9.7E-05 (μg/m3)-1 1.8E-13 4.3E-12 mg/m3 -- -- --

4-Methylphenol 1.4E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 6.0E-01 mg/m3 1.6E-11

Aroclor-1254 1.0E-01 mg/kg 3.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.7E-11 7.1E-11 mg/m3 -- -- --

Radhika
Line
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Aroclor-1260 6.3E-02 mg/kg 1.9E-08 ug/m3 5.7E-04 (μg/m3)-1 1.1E-11 4.4E-11 mg/m3 -- -- --

Barium 1.1E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 7.5E-08 mg/m3 5.0E-04 mg/m3 1.5E-04

Benzo(a)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 2.8E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.5E-02 mg/kg 1.7E-08 ug/m3 1.1E-03 (μg/m3)-1 1.8E-11 3.9E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 6.0E-02 mg/kg 1.8E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 4.3E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 6.5E-02 mg/kg 2.0E-08 ug/m3 -- -- -- 4.6E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 7.2E-02 mg/kg 2.2E-08 ug/m3 1.1E-04 (μg/m3)-1 2.4E-12 5.1E-11 mg/m3 -- -- --

Cadmium 1.9E+00 mg/kg 5.8E-07 ug/m3 4.2E-03 (μg/m3)-1 2.4E-09 1.3E-09 mg/m3 2.0E-05 mg/m3 6.7E-05

Carbazole 5.2E-02 mg/kg 1.6E-08 ug/m3 1.1E-05 (μg/m3)-1 1.7E-13 3.7E-11 mg/m3 -- -- --

Chromium 1.2E+02 mg/kg 3.6E-05 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Chrysene 4.7E-02 mg/kg 1.4E-08 ug/m3 1.1E-05 (μg/m3)-1 1.6E-13 3.3E-11 mg/m3 -- -- --

Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.0E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03

Dibenz(a,h)anthracene 2.4E-02 mg/kg 7.3E-09 ug/m3 1.2E-03 (μg/m3)-1 8.7E-12 1.7E-11 mg/m3 -- -- --

Dieldrin 6.0E-03 mg/kg 1.8E-09 ug/m3 4.6E-03 (μg/m3)-1 8.3E-12 4.2E-12 mg/m3 -- -- --

Endrin ketone 5.0E-03 mg/kg 1.5E-09 ug/m3 -- -- -- 3.5E-12 mg/m3 -- -- --

Fluoranthene 5.8E-02 mg/kg 1.7E-08 ug/m3 -- -- -- 4.1E-11 mg/m3 -- -- --

gamma-Chlordane 3.0E-03 mg/kg 9.1E-10 ug/m3 3.4E-04 (μg/m3)-1 3.1E-13 2.1E-12 mg/m3 7.0E-04 mg/m3 3.0E-09

Heptachlor 1.0E-03 mg/kg 3.0E-10 ug/m3 1.3E-03 (μg/m3)-1 3.9E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 6.0E-10 ug/m3 2.6E-03 (μg/m3)-1 1.6E-12 1.4E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 5.5E-02 mg/kg 1.7E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 3.9E-11 mg/m3 -- -- --

Lead 3.8E+01 mg/kg 1.1E-05 ug/m3 -- -- -- 2.7E-08 mg/m3 -- -- --

Molybdenum 6.2E-01 mg/kg 1.9E-07 ug/m3 -- -- -- 4.4E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 1.2E-01 mg/kg 3.6E-08 ug/m3 2.6E-06 (μg/m3)-1 9.4E-14 8.5E-11 mg/m3 -- -- --

Phenol 2.6E-01 mg/kg 7.9E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 2.0E-01 mg/m3 9.2E-10

Selenium 1.0E+00 mg/kg 3.1E-07 ug/m3 -- -- -- 7.2E-10 mg/m3 2.0E-02 mg/m3 3.6E-08

Silver 2.0E+00 mg/kg 6.1E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --

Tin 1.2E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 8.5E-09 mg/m3 -- -- --

Titanium 4.4E+03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.1E-06 mg/m3 1.0E-04 mg/m3 3.1E-02

Zinc 1.4E+02 mg/kg 4.3E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 3.2E-02

Inhalation 1,1,2-Trichloroethane 1.0E-03 mg/kg 5.3E-05 ug/m3 1.6E-05 (μg/m3)-1 8.5E-10 1.2E-07 mg/m3 -- -- --

(Volatiles) 1,2-Dichloroethane 2.0E-03 mg/kg 1.7E-04 ug/m3 2.1E-05 (μg/m3)-1 3.5E-09 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

1,2-Dichloroethene (total) 8.2E-02 mg/kg 1.3E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 -- -- --

2-Methylnaphthalene 2.2E-02 mg/kg 1.4E-04 ug/m3 -- -- -- 3.4E-07 mg/m3 -- -- --

Acenaphthylene 1.0E-02 mg/kg 2.7E-05 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 1.9E-02 mg/kg 1.4E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 3.2E-04 ug/m3 2.9E-05 (μg/m3)-1 9.4E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.5E-03 mg/kg 2.1E-03 ug/m3 -- -- -- 5.0E-06 mg/m3 7.0E-01 mg/m3 7.1E-06

Radhika
Line
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chloromethane 2.0E-03 mg/kg 6.5E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.7E-05

cis-1,2-Dichloroethene 8.8E-02 mg/kg 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 -- -- --

Ethylbenzene 1.0E-02 mg/kg 6.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.7E-09 1.6E-06 mg/m3 1.0E+00 mg/m3 1.6E-06

Naphthalene 3.3E-02 mg/kg 2.7E-04 ug/m3 3.4E-05 (μg/m3)-1 9.2E-09 6.3E-07 mg/m3 3.0E-03 mg/m3 2.1E-04

Phenanthrene 3.0E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 5.2E-08 mg/m3 -- -- --

Pyrene 6.7E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 5.0E-03 mg/kg 8.1E-04 ug/m3 5.9E-06 (μg/m3)-1 4.8E-09 1.9E-06 mg/m3 3.5E-02 mg/m3 5.4E-05

Toluene 3.0E-03 mg/kg 2.7E-04 ug/m3 -- -- -- 6.2E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 2.7E-03 mg/kg 4.2E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 6.0E-02 mg/m3 1.6E-05

Trichloroethene 1.3E-01 mg/kg 2.3E-02 ug/m3 2.0E-06 (μg/m3)-1 4.6E-08 5.4E-05 mg/m3 6.0E-01 mg/m3 9.0E-05

Vinyl chloride 3.6E-02 mg/kg 1.4E-02 ug/m3 7.8E-05 (μg/m3)-1 1.1E-06 3.4E-05 mg/m3 1.0E-01 mg/m3 3.4E-04

Xylene (total) 9.3E-02 mg/kg 6.1E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 1.2E-06 9.0E-04

Exposure Point Total 1.2E-06 3.3E-02

Exposure Medium Total 4.6E-06 7.1E-01

Medium Total 4.6E-06 7.1E-01

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.8E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 2.0E-01 mg/m3 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) 1.5E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Carbon disulfide 4.4E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.2E-06 mg/m3 7.0E-01 mg/m3 6.0E-06

cis-1,2-Dichloroethene 2.3E-01 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 2.2E-04 mg/m3 -- -- --

Tetrachloroethene 4.1E-03 (a) ug/m3 1.7E-03 ug/m3 5.9E-06 (μg/m3)-1 1.0E-08 4.0E-06 mg/m3 3.5E-02 mg/m3 1.1E-04

trans-1,2-Dichloroethene 1.2E-02 (a) ug/m3 4.9E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 6.0E-02 mg/m3 1.9E-04

Trichloroethene 5.1E-02 (a) ug/m3 2.1E-02 ug/m3 2.0E-06 (μg/m3)-1 4.2E-08 4.8E-05 mg/m3 6.0E-01 mg/m3 8.1E-05

Vinyl chloride 3.2E-02 (a) ug/m3 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 3.0E-05 mg/m3 1.0E-01 mg/m3 3.0E-04

Xylene (Total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 1.0E-01 mg/m3 1.7E-05

Exp. Route Total 1.1E-06 7.3E-04

Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04

Medium Total 1.1E-06 7.3E-04

Receptor Total Total of Receptor Risks Across All Media 5.6E-06 Total of Receptor Hazards Across All Media 7.1E-01
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TABLE I2-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,1,2-Trichloroethane 1.1E-10 -- -- 1.1E-10 Blood 3.2E-06 -- -- 3.2E-06

1,2-Dichloroethane 1.5E-10 -- -- 1.5E-10 Kidney 1.3E-06 -- -- 1.3E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.2E-04 -- -- 1.2E-04

2-Methylnaphthalene -- -- -- -- Respiratory 7.0E-05 -- -- 7.0E-05

4,4'-DDD 4.9E-09 -- 1.6E-09 6.5E-09 -- -- -- -- --

4,4'-DDE 1.1E-08 -- 3.4E-09 1.4E-08 -- -- -- -- --

4,4'-DDT 3.2E-09 -- 3.1E-10 3.5E-09 Liver 1.5E-04 -- 1.3E-05 1.7E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 3.6E-05 -- 1.0E-05 4.6E-05

Acenaphthylene -- -- -- -- Liver 2.1E-06 -- -- 2.1E-06

Acetone -- -- -- -- Kidney 9.8E-07 -- -- 9.8E-07

Anthracene -- -- -- -- No Observed Effects 8.1E-07 -- 3.1E-07 1.1E-06

Aroclor-1254 3.1E-07 -- 1.4E-07 4.5E-07 Eyes, Nails, Immunological 6.4E-02 -- 2.6E-02 9.0E-02

Aroclor-1260 2.0E-07 -- 8.9E-08 2.9E-07 CNS 4.0E-02 -- 1.6E-02 5.7E-02

Barium -- -- -- -- Kidney 6.8E-03 -- -- 6.8E-03

Benzene 4.7E-10 -- -- 4.7E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)anthracene 7.4E-08 -- 3.1E-08 1.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.1E-07 -- 4.8E-08 1.6E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.8E-05 -- 1.0E-05 3.8E-05

Benzo(k)fluoranthene 1.3E-07 -- 5.7E-08 1.9E-07 -- -- -- -- --

Cadmium -- -- -- -- Kidney 2.4E-02 -- 7.1E-05 2.4E-02

Carbazole 9.8E-09 -- 4.1E-09 1.4E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.4E-07 -- -- 8.4E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 1.0E-03 -- -- 1.0E-03

Chrysene 8.8E-09 -- 3.7E-09 1.3E-08 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 5.6E-04 -- -- 5.6E-04

Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01

Dibenz(a,h)anthracene 1.5E-07 -- 6.5E-08 2.2E-07 -- -- -- -- --

Dieldrin 1.5E-07 -- 4.8E-08 2.0E-07 Liver 1.5E-03 -- 4.4E-04 2.0E-03

Endrin ketone -- -- -- -- Liver, CNS 2.1E-04 -- 6.2E-05 2.7E-04

Ethylbenzene 1.7E-10 -- -- 1.7E-10 Liver, Kidney 1.3E-06 -- -- 1.3E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 7.0E-06 2.5E-05

gamma-Chlordane 6.1E-09 -- 7.9E-10 6.9E-09 Liver 7.7E-05 -- 8.9E-06 8.6E-05

Heptachlor 6.4E-09 -- 2.1E-09 8.5E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 1.7E-08 -- 5.6E-09 2.3E-08 Organ Weight 2.0E-03 -- 5.7E-04 2.5E-03

Indeno(1,2,3-cd)pyrene 1.0E-07 -- 4.3E-08 1.5E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.6E-03 -- -- 1.6E-03

Naphthalene -- -- -- -- Body Weight 2.1E-05 -- 8.0E-06 2.9E-05

n-Nitrosodiphenylamine 1.7E-09 -- 5.5E-10 2.2E-09 -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Phenanthrene -- -- -- -- No Observed Effects 1.3E-06 -- 4.9E-07 1.8E-06

Phenol -- -- -- -- Body Weight 1.1E-05 -- 3.2E-06 1.4E-05

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 3.9E-05

Selenium -- -- -- -- Whole Body 2.6E-03 -- -- 2.6E-03

Silver -- -- -- -- Skin 5.2E-03 -- -- 5.2E-03

Tetrachloroethene 4.2E-09 -- -- 4.2E-09 Liver, Body Weight 6.4E-06 -- -- 6.4E-06

Tin -- -- -- -- Liver, Kidney 2.6E-04 -- -- 2.6E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 4.8E-07 -- -- 4.8E-07

trans-1,2-Dichloroethene -- -- -- -- Blood 1.8E-06 -- -- 1.8E-06

Trichloroethene 1.2E-09 -- -- 1.2E-09 -- -- -- -- --

Vinyl chloride 1.5E-08 -- -- 1.5E-08 Liver 1.5E-04 -- -- 1.5E-04

Xylene (total) -- -- -- -- Body Weight, Death 5.9E-06 -- -- 5.9E-06

Zinc -- -- -- -- Blood 6.1E-03 -- -- 6.1E-03

Chemical Total 2.4E-06 -- 9.8E-07 3.3E-06 6.3E-01 -- 4.4E-02 6.8E-01

Exposure Point Total 3.3E-06 6.8E-01

Outdoor Air 1,1,2-Trichloroethane -- 8.5E-10 -- 8.5E-10 -- -- -- -- --

(Particulates and VOCs) 1,2-Dichloroethane -- 3.5E-09 -- 3.5E-09 Liver -- 9.7E-07 -- 9.7E-07

1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 2.7E-13 -- 2.7E-13 -- -- -- -- --

4,4'-DDE -- 5.9E-13 -- 5.9E-13 -- -- -- -- --

4,4'-DDT -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.6E-11 -- 1.6E-11

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

Anthracene -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Aroclor-1260 -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.5E-04 -- 1.5E-04

Benzene -- 9.4E-09 -- 9.4E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)anthracene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.8E-11 -- 1.8E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.4E-12 -- 2.4E-12 -- -- -- -- --

Cadmium -- 2.4E-09 -- 2.4E-09 Kidney, Respiratory -- 6.7E-05 -- 6.7E-05

Carbazole -- 1.7E-13 -- 1.7E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.1E-06 -- 7.1E-06

Chloromethane -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chromium -- -- -- -- -- -- -- -- --

Radhika
Line
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TABLE I2-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chrysene -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 3.0E-08 -- 3.0E-08 Respiratory -- 1.3E-03 -- 1.3E-03

Dibenz(a,h)anthracene -- 8.7E-12 -- 8.7E-12 -- -- -- -- --

Dieldrin -- 8.3E-12 -- 8.3E-12 -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 1.7E-09 -- 1.7E-09 Developmental -- 1.6E-06 -- 1.6E-06

Fluoranthene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 3.1E-13 -- 3.1E-13 Liver -- 3.0E-09 -- 3.0E-09

Heptachlor -- 3.9E-13 -- 3.9E-13 -- -- -- -- --

Heptachlor epoxide -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 9.2E-09 -- 9.2E-09 Respiratory -- 2.1E-04 -- 2.1E-04

n-Nitrosodiphenylamine -- 9.4E-14 -- 9.4E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 9.2E-10 -- 9.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.6E-08 -- 3.6E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 4.8E-09 -- 4.8E-09 Liver, Body Weight -- 5.4E-05 -- 5.4E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.1E-02 -- 3.1E-02

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.6E-05 -- 1.6E-05

Trichloroethene -- 4.6E-08 -- 4.6E-08 CNS -- 9.0E-05 -- 9.0E-05

Vinyl chloride -- 1.1E-06 -- 1.1E-06 Liver -- 3.4E-04 -- 3.4E-04

Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 1.2E-06 3.3E-02

Exposure Medium Total 4.6E-06 7.1E-01

Medium Total 4.6E-06 7.1E-01

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-05 -- 1.8E-05

(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 6.0E-06 -- 6.0E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 1.0E-08 -- 1.0E-08 Liver, Body Weight -- 1.1E-04 -- 1.1E-04

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.9E-04 -- 1.9E-04

Trichloroethene -- 4.2E-08 -- 4.2E-08 CNS -- 8.1E-05 -- 8.1E-05

Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 3.0E-04 -- 3.0E-04
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TABLE I2-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Xylene (Total) -- -- -- -- CNS -- 1.7E-05 -- 1.7E-05

Chemical Total -- 1.1E-06 -- 1.1E-06 -- 7.3E-04 -- 7.3E-04

Exposure Point Total 1.1E-06 7.3E-04

Exposure Medium Total 1.1E-06 7.3E-04

Medium Total 1.1E-06 7.3E-04

Receptor Total Total Risk Across All Media 5.6E-06 Total Hazard Across All Media 7.1E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.8E-01 -- 4.8E-01

EPA U.S. Environmental Protection Agency Body Weight 1.1E-04 1.1E-04 2.2E-04

GI Gastrointestinal Cardiovascular 3.6E-08 -- 3.6E-08

NOAEL No observed adverse effects level CNS 5.7E-04 9.8E-05 6.7E-04

PNS Peripheral nervous system Death 5.9E-06 -- 5.9E-06

RAGS Risk Assessment Guidance for Superfund Developmental 2.4E-06 -- 2.4E-06

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes 1.5E-01 -- 1.5E-01

Fetus 1.5E-04 -- 1.5E-04

GI 3.6E-08 -- 3.6E-08

Hair -- -- --

Immunological 1.5E-01 -- 1.5E-01

Kidney 3.2E-02 -- 3.2E-02

Liver 3.5E-03 4.4E-04 3.9E-03

Nails 1.5E-01 -- 1.5E-01

No Observed Adverse Effects -- -- --

No Observed Effects 1.0E-03 -- 1.0E-03

Nose -- -- --

Organ weight 3.1E-03 1.9E-04 3.3E-03

PNS 7.1E-06 6.0E-06 1.3E-05

Reproductive -- -- --

Respiratory 3.3E-02 -- 3.3E-02

Skin 5.2E-03 -- 5.2E-03

Vascular -- -- --

Whole body 2.7E-03 -- 2.7E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.0E-06 -- 4.3E-07 1.5E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 4.3E-07 1.5E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.5E-06 0.0E+00

Outdoor Air Vinyl chloride -- 1.1E-06 -- 1.1E-06 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 1.1E-06 -- 1.1E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.1E-06 0.0E+00

Exposure Medium Total 2.6E-06 0.0E+00

Medium Total 2.6E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 2.0E-03 mg/kg 7.0E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 3.3E-11 2.0E-09 mg/kg-day 2.0E-02 mg/kg-day 9.8E-08

1,2-Dichloroethene (total) 9.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 8.8E-09 mg/kg-day 9.0E-03 mg/kg-day 9.8E-07

4,4'-DDD 3.0E-03 mg/kg 1.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.5E-10 2.9E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 2.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.2E-10 6.0E-09 mg/kg-day 5.0E-04 mg/kg-day 1.2E-05

Barium 2.5E+02 mg/kg 8.6E-05 mg/kg-day -- -- -- 2.4E-04 mg/kg-day 2.0E-01 mg/kg-day 1.2E-03

Benzene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.0E-10 2.9E-09 mg/kg-day 4.0E-03 mg/kg-day 7.3E-07

Carbon disulfide 6.0E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 5.9E-09 mg/kg-day 1.0E-01 mg/kg-day 5.9E-08

Chromium 7.7E+01 mg/kg 2.7E-05 mg/kg-day -- -- -- 7.6E-05 mg/kg-day 1.5E+00 mg/kg-day 5.1E-05

Chrysene 2.0E-02 mg/kg 7.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.4E-10 2.0E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg 5.4E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.0E-02

Dioxin TEQ 4.2E-08 mg/kg 1.5E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.9E-09 4.1E-14 mg/kg-day 1.0E-09 mg/kg-day 4.1E-05

Ethylbenzene 1.6E-02 mg/kg 5.6E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 6.2E-11 1.6E-08 mg/kg-day 1.0E-01 mg/kg-day 1.6E-07

Fluoranthene 2.2E-02 mg/kg 7.7E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 4.0E-02 mg/kg-day 5.4E-07

Lead 1.3E+02 mg/kg 4.7E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day -- -- --

Molybdenum 3.5E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 5.0E-03 mg/kg-day 6.8E-05

Phenanthrene 1.3E-01 mg/kg 4.5E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.2E-07

Phenol 6.1E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 6.0E-08 mg/kg-day 3.0E-01 mg/kg-day 2.0E-07

Pyrene 6.8E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 3.0E-02 mg/kg-day 2.2E-06

Selenium 9.9E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 9.7E-07 mg/kg-day 5.0E-03 mg/kg-day 1.9E-04

Silver 5.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 5.0E-03 mg/kg-day 1.2E-05

Tetrachloroethene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 5.7E-10 2.9E-09 mg/kg-day 1.0E-02 mg/kg-day 2.9E-07

Tin 1.7E+01 mg/kg 5.8E-06 mg/kg-day -- -- -- 1.6E-05 mg/kg-day 6.0E-01 mg/kg-day 2.7E-05

Titanium 4.3E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 8.8E-09 mg/kg-day 8.0E-02 mg/kg-day 1.1E-07

Total PCBs 1.2E-01 mg/kg 4.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.5E-08 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 5.9E-03

Trichloroethene 1.5E-02 mg/kg 5.2E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.1E-11 1.5E-08 mg/kg-day -- -- --

Xylene (total) 3.2E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.1E-08 mg/kg-day 2.0E-01 mg/kg-day 1.6E-07

Zinc 2.1E+02 mg/kg 7.2E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-01 mg/kg-day 6.7E-04

Exp. Route Total 8.9E-08 5.8E-02

Dermal 1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 9.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 1.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.9E-10 3.3E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 7.3E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.5E-10 2.0E-09 mg/kg-day 5.0E-04 mg/kg-day 4.1E-06

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 7.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 1.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-09 2.9E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
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TABLE I2-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dioxin TEQ 4.2E-08 mg/kg 5.0E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.5E-10 1.4E-14 mg/kg-day 1.0E-09 mg/kg-day 1.4E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.2E-08 mg/kg-day 4.0E-02 mg/kg-day 8.0E-07

Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 3.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Phenanthrene 1.3E-01 mg/kg 6.7E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 3.0E-01 mg/kg-day 6.3E-07

Phenol 6.1E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.3E-07

Pyrene 6.8E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 3.0E-02 mg/kg-day 3.3E-06

Selenium 9.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 5.9E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.7E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 1.2E-01 mg/kg 6.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-07 1.9E-07 mg/kg-day 2.0E-05 mg/kg-day 9.5E-03

Trichloroethene 1.5E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 2.1E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.4E-07 9.5E-03

Exposure Point Total 2.3E-07 6.8E-02

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.2E-14 5.0E-13 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 3.7E-10 ug/m3 9.7E-05 (μg/m3)-1 3.5E-14 1.0E-12 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 1.5E-05 ug/m3 -- -- -- 4.1E-08 mg/m3 5.0E-04 mg/m3 8.2E-05

Chromium 7.7E+01 mg/kg 4.6E-06 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 1.2E-09 ug/m3 1.1E-05 (μg/m3)-1 1.3E-14 3.4E-12 mg/m3 -- -- --

Cobalt 1.5E+01 mg/kg 9.2E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 2.6E-09 mg/m3 6.0E-06 mg/m3 4.3E-04

Dioxin TEQ 4.2E-08 mg/kg 2.5E-15 ug/m3 3.8E+01 (μg/m3)-1 9.6E-14 7.1E-18 mg/m3 4.0E-08 mg/m3 1.8E-10

Fluoranthene 2.2E-02 mg/kg 1.3E-09 ug/m3 -- -- -- 3.7E-12 mg/m3 -- -- --

Lead 1.3E+02 mg/kg 8.0E-06 ug/m3 -- -- -- 2.2E-08 mg/m3 -- -- --

Molybdenum 3.5E-01 mg/kg 2.1E-08 ug/m3 -- -- -- 5.9E-11 mg/m3 -- -- --

Phenol 6.1E-02 mg/kg 3.7E-09 ug/m3 -- -- -- 1.0E-11 mg/m3 2.0E-01 mg/m3 5.1E-11

Selenium 9.9E-01 mg/kg 5.9E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 2.0E-02 mg/m3 8.3E-09

Silver 5.9E-02 mg/kg 3.5E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 -- -- --

Tin 1.7E+01 mg/kg 1.0E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 2.6E-04 ug/m3 -- -- -- 7.2E-07 mg/m3 1.0E-04 mg/m3 7.2E-03

Total PCBs 1.2E-01 mg/kg 7.3E-09 ug/m3 5.7E-04 (μg/m3)-1 4.1E-12 2.0E-11 mg/m3 -- -- --

Zinc 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Exp. Route Total 8.3E-09 7.7E-03

Radhika
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TABLE I2-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Inhalation 1,2-Dichloroethane 2.0E-03 mg/kg 3.3E-05 ug/m3 2.1E-05 (μg/m3)-1 7.0E-10 9.3E-08 mg/m3 4.0E-01 mg/m3 2.3E-07

(Volatiles) 1,2-Dichloroethene (total) 9.0E-03 mg/kg 2.7E-04 ug/m3 -- -- -- 7.7E-07 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.4E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Carbon disulfide 6.0E-03 mg/kg 3.9E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 7.0E-01 mg/m3 1.6E-06

Ethylbenzene 1.6E-02 mg/kg 2.1E-04 ug/m3 2.5E-06 (μg/m3)-1 5.3E-10 6.0E-07 mg/m3 1.0E+00 mg/m3 6.0E-07

Phenanthrene 1.3E-01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.3E-08 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 2.2E-06 ug/m3 -- -- -- 6.1E-09 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 9.7E-05 ug/m3 5.9E-06 (μg/m3)-1 5.7E-10 2.7E-07 mg/m3 3.5E-02 mg/m3 7.7E-06

Toluene 9.0E-03 mg/kg 1.6E-04 ug/m3 -- -- -- 4.5E-07 mg/m3 5.0E+00 mg/m3 8.9E-08

Trichloroethene 1.5E-02 mg/kg 5.1E-04 ug/m3 2.0E-06 (μg/m3)-1 1.0E-09 1.4E-06 mg/m3 6.0E-01 mg/m3 2.4E-06

Xylene (total) 3.2E-02 mg/kg 4.2E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 1.0E-01 mg/m3 1.2E-05

Exp. Route Total 4.7E-09 3.0E-05

Exposure Point Total 1.3E-08 7.7E-03

Exposure Medium Total 2.4E-07 7.5E-02

Medium Total 2.4E-07 7.5E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04

(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 1.7E-04 (μg/m3)-1 5.9E-08 9.7E-07 mg/m3 2.0E-02 mg/m3 4.8E-05

1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08

1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07

2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07

2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05

4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07

4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08

Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07

Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 2.9E-05 (μg/m3)-1 6.0E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05

Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06

Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 5.3E-06 (μg/m3)-1 4.7E-10 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07

Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07

Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --

Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08

Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06

Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06

Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09

Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07

Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E+00 mg/m3 9.1E-08

M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 7.0E-01 mg/m3 1.2E-05

Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 1.0E-06 (μg/m3)-1 6.0E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07

O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 7.0E-01 mg/m3 4.8E-06

Radhika
Line
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TABLE I2-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07

Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06

Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06

Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06

Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06

Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07

Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07

Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06

Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 7.8E-05 (μg/m3)-1 1.8E-09 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 7.2E-08 3.9E-04

Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04

Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05

(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08

Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 2.9E-05 (μg/m3)-1 9.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06

Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06

Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06

cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --

Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08

Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06

Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08

trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04

Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06

Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02

Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 1.3E-04 4.7E-02

Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.1E-07 Total of Receptor Hazards (Soil and Soil Gas) 7.6E-02

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-04 Total of Receptor Hazards (Soil and Groundwater) 1.2E-01
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TABLE I2-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RfD Reference dose

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethane 3.3E-11 -- -- 3.3E-11 Kidney 9.8E-08 -- -- 9.8E-08

1,2-Dichloroethene (total) -- -- -- -- Liver 9.8E-07 -- -- 9.8E-07

4,4'-DDD 2.5E-10 -- 2.9E-10 5.4E-10 -- -- -- -- --

4,4'-DDT 7.2E-10 -- 2.5E-10 9.7E-10 Liver 1.2E-05 -- 4.1E-06 1.6E-05

Barium -- -- -- -- Kidney 1.2E-03 -- -- 1.2E-03

Benzene 1.0E-10 -- -- 1.0E-10 Blood 7.3E-07 -- -- 7.3E-07

Carbon disulfide -- -- -- -- Developmental 5.9E-08 -- -- 5.9E-08

Chromium -- -- -- -- No Observed Effects 5.1E-05 -- -- 5.1E-05

Chrysene 8.4E-10 -- 1.2E-09 2.1E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 5.0E-02 -- -- 5.0E-02

Dioxin TEQ 1.9E-09 -- 6.5E-10 2.6E-09 Developmental 4.1E-05 -- 1.4E-05 5.5E-05

Ethylbenzene 6.2E-11 -- -- 6.2E-11 Liver, Kidney 1.6E-07 -- -- 1.6E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 5.4E-07 -- 8.0E-07 1.3E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 6.8E-05 -- -- 6.8E-05

Phenanthrene -- -- -- -- No Observed Effects 4.2E-07 -- 6.3E-07 1.1E-06

Phenol -- -- -- -- Body Weight 2.0E-07 -- 2.3E-07 4.3E-07

Pyrene -- -- -- -- Kidney 2.2E-06 -- 3.3E-06 5.5E-06

Selenium -- -- -- -- Whole Body 1.9E-04 -- -- 1.9E-04

Silver -- -- -- -- Skin 1.2E-05 -- -- 1.2E-05

Tetrachloroethene 5.7E-10 -- -- 5.7E-10 Liver, Body Weight 2.9E-07 -- -- 2.9E-07

Tin -- -- -- -- Liver, Kidney 2.7E-05 -- -- 2.7E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.1E-07 -- -- 1.1E-07

Total PCBs 8.5E-08 -- 1.4E-07 2.2E-07 Developmental 5.9E-03 -- 9.5E-03 1.5E-02

Trichloroethene 3.1E-11 -- -- 3.1E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.6E-07 -- -- 1.6E-07

Zinc -- -- -- -- Blood 6.7E-04 -- -- 6.7E-04

Chemical Total 8.9E-08 -- 1.4E-07 2.3E-07 5.8E-02 -- 9.5E-03 6.8E-02

Exposure Point Total 2.3E-07 6.8E-02

Outdoor Air 1,2-Dichloroethane -- 7.0E-10 -- 7.0E-10 Liver -- 2.3E-07 -- 2.3E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.2E-14 -- 1.2E-14 -- -- -- -- --

4,4'-DDT -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

Barium -- -- -- -- Fetus -- 8.2E-05 -- 8.2E-05

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 6.0E-06 -- 6.0E-06

Carbon disulfide -- -- -- -- PNS -- 1.6E-06 -- 1.6E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 4.3E-04 -- 4.3E-04

Dioxin TEQ -- 9.6E-14 -- 9.6E-14 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.8E-10 -- 1.8E-10

Ethylbenzene -- 5.3E-10 -- 5.3E-10 Developmental -- 6.0E-07 -- 6.0E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 5.1E-11 -- 5.1E-11

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 8.3E-09 -- 8.3E-09

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 5.7E-10 -- 5.7E-10 Liver, Body Weight -- 7.7E-06 -- 7.7E-06

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.2E-03 -- 7.2E-03

Toluene -- -- -- -- CNS -- 8.9E-08 -- 8.9E-08

Total PCBs -- 4.1E-12 -- 4.1E-12 -- -- -- -- --

Trichloroethene -- 1.0E-09 -- 1.0E-09 CNS -- 2.4E-06 -- 2.4E-06

Xylene (total) -- -- -- -- CNS -- 1.2E-05 -- 1.2E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-08 -- 1.3E-08 -- 7.7E-03 -- 7.7E-03

Exposure Point Total 1.3E-08 7.7E-03

Exposure Medium Total 2.4E-07 7.5E-02

Medium Total 2.4E-07 7.5E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-08 -- 5.9E-08 Reproductive -- 4.8E-05 -- 4.8E-05

1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 CNS, Respiratory, GI, Kidney -- 6.8E-08 -- 6.8E-08

1,4-Dioxane -- 2.3E-09 -- 2.3E-09 GI, Kidney, Cardiovascular -- 2.8E-07 -- 2.8E-07

2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07

2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05

4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08

Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07

Benzene -- 6.0E-09 -- 6.0E-09 Blood -- 1.9E-05 -- 1.9E-05

Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06

Chloroform -- 4.7E-10 -- 4.7E-10 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07

Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08

Radhika
Line
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TABLE I2-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06

Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06

Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09

Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07

Heptane -- -- -- -- PNS -- 9.1E-08 -- 9.1E-08

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.2E-05 -- 1.2E-05

Methylene Chloride -- 6.0E-11 -- 6.0E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07

O-Xylene -- -- -- -- CNS, Respiratory -- 4.8E-06 -- 4.8E-06

Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07

Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06

Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06

Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07

Vinyl Acetate -- -- -- -- Respiratory -- 1.8E-06 -- 1.8E-06

Vinyl Chloride -- 1.8E-09 -- 1.8E-09 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 7.2E-08 -- 7.2E-08 -- 3.9E-04 -- 3.9E-04

Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04

Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08

Benzene -- 9.6E-10 -- 9.6E-10 Blood -- 3.1E-06 -- 3.1E-06

Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06

Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08

Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06

Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04

Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06

Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 4.6E-02 -- 4.6E-02

Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 4.7E-02 -- 4.7E-02

Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02
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TABLE I2-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.1E-07 Total Hazard (Soil and Soil Gas) 7.6E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-04 Total Hazard (Soil and Groundwater) 1.2E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.1E-02 3.1E-06 1.9E-05

EPA U.S. Environmental Protection Agency Body Weight 8.6E-06 -- 3.9E-06

GI Gastrointestinal Cardiovascular 8.3E-09 -- 7.0E-07

NOAEL No observed adverse effects level CNS 1.4E-05 4.5E-06 2.1E-05

PNS Peripheral nervous system Death 1.6E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.5E-02 1.7E-07 4.2E-06

RME Reasonable maximum exposure Endocrine 1.8E-10 -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 8.2E-05 -- --
GI 8.3E-09 -- 3.5E-07

Hair -- -- --
Immunological -- -- --

Kidney 1.2E-03 -- 1.3E-06

Liver 5.4E-05 4.6E-02 5.8E-06

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 5.2E-05 -- --
Nose -- -- 2.2E-06

Organ weight 1.1E-07 5.1E-04 3.9E-06

PNS 1.6E-06 5.2E-06 1.2E-05

Reproductive 1.8E-10 -- 4.8E-05

Respiratory 7.6E-03 6.9E-06 2.0E-05

Skin 1.2E-05 -- --
Vascular -- -- --

Whole body 1.9E-04 -- 2.7E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00

Medium Total 1.3E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 6.6E-11 3.9E-09 mg/kg-day 2.0E-02 mg/kg-day 2.0E-07

1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.1E-05 mg/kg-day 9.0E-03 mg/kg-day 7.8E-03

1,4-Dichlorobenzene 6.9E-01 mg/kg 2.4E-07 mg/kg-day 5.4E-03 (mg/kg-day)-1 1.3E-09 6.8E-07 mg/kg-day 7.0E-02 mg/kg-day 9.6E-06

4,4'-DDD 3.0E-03 mg/kg 1.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.5E-10 2.9E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 2.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.2E-10 6.0E-09 mg/kg-day 5.0E-04 mg/kg-day 1.2E-05

4-Methylphenol 9.8E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 5.0E-03 mg/kg-day 1.9E-05

Acetone 9.7E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.5E-08 mg/kg-day 9.0E-01 mg/kg-day 1.1E-07

Aroclor-1260 2.0E-02 mg/kg 7.0E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-08 2.0E-08 mg/kg-day 2.0E-05 mg/kg-day 9.8E-04

Barium 2.0E+02 mg/kg 6.9E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 2.0E-01 mg/kg-day 9.6E-04

Benzene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.0E-10 2.9E-09 mg/kg-day 4.0E-03 mg/kg-day 7.3E-07

Benzo(a)pyrene 1.4E-02 mg/kg 4.9E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.9E-08 1.4E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 2.8E-08 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 4.9E-09 mg/kg-day 1.0E-01 mg/kg-day 4.9E-08

Chromium 9.7E+01 mg/kg 3.4E-05 mg/kg-day -- -- -- 9.5E-05 mg/kg-day 1.5E+00 mg/kg-day 6.3E-05

Chrysene 2.0E-02 mg/kg 7.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.4E-10 2.0E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg 5.6E-11 mg/kg-day -- -- -- 1.6E-10 mg/kg-day 2.0E-03 mg/kg-day 7.8E-08

Cobalt 1.3E+01 mg/kg 4.4E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.1E-02

Copper 4.8E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 4.7E-05 mg/kg-day 4.0E-02 mg/kg-day 1.2E-03

Dioxin TEQ 1.6E-08 mg/kg 5.5E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 7.1E-10 1.5E-14 mg/kg-day 1.0E-09 mg/kg-day 1.5E-05

Ethylbenzene 1.6E-02 mg/kg 5.6E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 6.2E-11 1.6E-08 mg/kg-day 1.0E-01 mg/kg-day 1.6E-07

Fluoranthene 2.2E-02 mg/kg 7.7E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 4.0E-02 mg/kg-day 5.4E-07

Heptachlor 9.0E-04 mg/kg 3.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-09 8.8E-10 mg/kg-day 5.0E-04 mg/kg-day 1.8E-06

HMX 2.5E-01 mg/kg 8.7E-08 mg/kg-day -- -- -- 2.4E-07 mg/kg-day 5.0E-02 mg/kg-day 4.9E-06

Lead 6.7E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.5E-05 mg/kg-day -- -- --

Molybdenum 2.5E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 5.0E-03 mg/kg-day 4.9E-05

Nitroglycerine 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.7E-02 (mg/kg-day)-1 1.5E-09 2.4E-07 mg/kg-day 1.0E-04 mg/kg-day 2.4E-03

Phenanthrene 1.3E-01 mg/kg 4.5E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.2E-07

Phenol 1.1E-01 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-01 mg/kg-day 3.7E-07

Pyrene 6.8E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 3.0E-02 mg/kg-day 2.2E-06

RDX 4.3E-01 mg/kg 1.5E-07 mg/kg-day 1.1E-01 (mg/kg-day)-1 1.7E-08 4.2E-07 mg/kg-day 3.0E-03 mg/kg-day 1.4E-04

Selenium 5.6E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.1E-04

Silver 9.1E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 8.9E-08 mg/kg-day 5.0E-03 mg/kg-day 1.8E-05

Tetrachloroethene 3.0E-03 mg/kg 1.0E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 5.7E-10 2.9E-09 mg/kg-day 1.0E-02 mg/kg-day 2.9E-07

Tin 1.4E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 6.0E-01 mg/kg-day 2.3E-05

Titanium 4.2E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 4.1E-03 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 8.8E-09 mg/kg-day 8.0E-02 mg/kg-day 1.1E-07

Total PCBs 8.3E-02 mg/kg 2.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.8E-08 8.1E-08 mg/kg-day 2.0E-05 mg/kg-day 4.1E-03

Trichloroethene 2.5E-03 mg/kg 8.8E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 5.2E-12 2.5E-09 mg/kg-day -- -- --

Vinyl chloride 4.1E+00 mg/kg 1.4E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 3.9E-07 4.1E-06 mg/kg-day 3.0E-03 mg/kg-day 1.4E-03

Xylene (total) 3.2E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.1E-08 mg/kg-day 2.0E-01 mg/kg-day 1.6E-07

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Zinc 1.9E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 3.0E-01 mg/kg-day 6.3E-04

Exp. Route Total 5.6E-07 6.1E-02

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

1,4-Dichlorobenzene 6.9E-01 mg/kg -- -- 5.4E-03 (mg/kg-day)-1 -- -- -- 7.0E-02 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 1.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.9E-10 3.3E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 7.3E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.5E-10 2.0E-09 mg/kg-day 5.0E-04 mg/kg-day 4.1E-06

4-Methylphenol 9.8E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 5.0E-03 mg/kg-day 2.2E-05

Acetone 9.7E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Aroclor-1260 2.0E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.2E-08 3.1E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03

Barium 2.0E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)pyrene 1.4E-02 mg/kg 7.3E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 8.7E-08 2.0E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.2E-08 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 9.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 1.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-09 2.9E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 4.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dioxin TEQ 1.6E-08 mg/kg 1.9E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.4E-10 5.2E-15 mg/kg-day 1.0E-09 mg/kg-day 5.2E-06

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.2E-08 mg/kg-day 4.0E-02 mg/kg-day 8.0E-07

Heptachlor 9.0E-04 mg/kg 3.6E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.5E-09 1.0E-09 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

HMX 2.5E-01 mg/kg 6.0E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 5.0E-02 mg/kg-day 3.3E-07

Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 2.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Nitroglycerine 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.7E-02 (mg/kg-day)-1 1.7E-09 2.8E-07 mg/kg-day 1.0E-04 mg/kg-day 2.8E-03

Phenanthrene 1.3E-01 mg/kg 6.7E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 3.0E-01 mg/kg-day 6.3E-07

Phenol 1.1E-01 mg/kg 4.5E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.2E-07

Pyrene 6.8E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 3.0E-02 mg/kg-day 3.3E-06

RDX 4.3E-01 mg/kg 2.6E-08 mg/kg-day 1.1E-01 (mg/kg-day)-1 2.8E-09 7.2E-08 mg/kg-day 3.0E-03 mg/kg-day 2.4E-05

Selenium 5.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 9.1E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 8.3E-02 mg/kg 4.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.3E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.5E-03

Radhika
Line
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichloroethene 2.5E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.9E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.3E-07 1.1E-02

Exposure Point Total 7.9E-07 7.2E-02

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.2E-14 5.0E-13 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 3.7E-10 ug/m3 9.7E-05 (μg/m3)-1 3.5E-14 1.0E-12 mg/m3 -- -- --

4-Methylphenol 9.8E-02 mg/kg 5.9E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 6.0E-01 mg/m3 2.7E-11

Aroclor-1260 2.0E-02 mg/kg 1.2E-09 ug/m3 5.7E-04 (μg/m3)-1 6.9E-13 3.4E-12 mg/m3 -- -- --

Barium 2.0E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 5.0E-04 mg/m3 6.6E-05

Benzo(a)pyrene 1.4E-02 mg/kg 8.4E-10 ug/m3 1.1E-03 (μg/m3)-1 9.2E-13 2.4E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.7E-09 ug/m3 1.1E-04 (μg/m3)-1 1.9E-13 4.9E-12 mg/m3 -- -- --

Chromium 9.7E+01 mg/kg 5.8E-06 ug/m3 -- -- -- 1.6E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 1.2E-09 ug/m3 1.1E-05 (μg/m3)-1 1.3E-14 3.4E-12 mg/m3 -- -- --

Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.8E-09 2.1E-09 mg/m3 6.0E-06 mg/m3 3.5E-04

Copper 4.8E+01 mg/kg 2.9E-06 ug/m3 -- -- -- 8.1E-09 mg/m3 -- -- --

Dioxin TEQ 1.6E-08 mg/kg 9.4E-16 ug/m3 3.8E+01 (μg/m3)-1 3.6E-14 2.6E-18 mg/m3 4.0E-08 mg/m3 6.6E-11

Fluoranthene 2.2E-02 mg/kg 1.3E-09 ug/m3 -- -- -- 3.7E-12 mg/m3 -- -- --

Heptachlor 9.0E-04 mg/kg 5.4E-11 ug/m3 1.3E-03 (μg/m3)-1 7.0E-14 1.5E-13 mg/m3 -- -- --

HMX 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Molybdenum 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Nitroglycerine 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Phenol 1.1E-01 mg/kg 6.7E-09 ug/m3 -- -- -- 1.9E-11 mg/m3 2.0E-01 mg/m3 9.4E-11

RDX 4.3E-01 mg/kg 2.6E-08 ug/m3 -- -- -- 7.2E-11 mg/m3 -- -- --

Selenium 5.6E-01 mg/kg 3.4E-08 ug/m3 -- -- -- 9.4E-11 mg/m3 2.0E-02 mg/m3 4.7E-09

Silver 9.1E-02 mg/kg 5.5E-09 ug/m3 -- -- -- 1.5E-11 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 8.3E-07 ug/m3 -- -- -- 2.3E-09 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 1.0E-04 mg/m3 7.0E-03

Total PCBs 8.3E-02 mg/kg 5.0E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --

Zinc 1.9E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Exp. Route Total 6.8E-09 7.4E-03

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.6E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 1.9E-07 mg/m3 4.0E-01 mg/m3 4.6E-07

(Volatiles) 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --

1,4-Dichlorobenzene 6.9E-01 mg/kg 5.0E-03 ug/m3 1.1E-05 (μg/m3)-1 5.5E-08 1.4E-05 mg/m3 8.0E-01 mg/m3 1.8E-05

Acetone 9.7E-02 mg/kg 5.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 3.1E+01 mg/m3 4.9E-08

Benzene 3.0E-03 mg/kg 6.4E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Radhika
Line
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Carbon disulfide 5.0E-03 mg/kg 3.2E-04 ug/m3 -- -- -- 9.0E-07 mg/m3 7.0E-01 mg/m3 1.3E-06

cis-1,2-Dichloroethene 1.6E-04 mg/kg 4.8E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Ethylbenzene 1.6E-02 mg/kg 2.1E-04 ug/m3 2.5E-06 (μg/m3)-1 5.3E-10 6.0E-07 mg/m3 1.0E+00 mg/m3 6.0E-07

Phenanthrene 1.3E-01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.3E-08 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 2.2E-06 ug/m3 -- -- -- 6.1E-09 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 9.7E-05 ug/m3 5.9E-06 (μg/m3)-1 5.7E-10 2.7E-07 mg/m3 3.5E-02 mg/m3 7.7E-06

Toluene 9.0E-03 mg/kg 1.6E-04 ug/m3 -- -- -- 4.5E-07 mg/m3 5.0E+00 mg/m3 8.9E-08

Trichloroethene 2.5E-03 mg/kg 8.6E-05 ug/m3 2.0E-06 (μg/m3)-1 1.7E-10 2.4E-07 mg/m3 6.0E-01 mg/m3 4.0E-07

Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 7.8E-05 (μg/m3)-1 2.6E-05 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Xylene (total) 3.2E-02 mg/kg 4.2E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 1.0E-01 mg/m3 1.2E-05

Exp. Route Total 2.6E-05 9.2E-03

Exposure Point Total 2.6E-05 1.7E-02

Exposure Medium Total 2.6E-05 8.9E-02

Medium Total 2.6E-05 8.9E-02

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 8.3E-03 (a) ug/m3 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 7.0E-03 mg/m3 2.7E-04

(Vapor Intrusion) 1,3,5-Trimethylbenzene 2.2E-03 (a) ug/m3 1.8E-04 ug/m3 -- -- -- 5.0E-07 mg/m3 -- -- --

1,3-Butadiene 4.2E-03 (a) ug/m3 3.5E-04 ug/m3 1.7E-04 (μg/m3)-1 5.9E-08 9.7E-07 mg/m3 2.0E-02 mg/m3 4.8E-05

1,3-Dichlorobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 1.1E-05 (μg/m3)-1 2.1E-10 5.5E-08 mg/m3 8.0E-01 mg/m3 6.8E-08

1,4-Dioxane 3.6E-03 (a) ug/m3 3.0E-04 ug/m3 7.7E-06 (μg/m3)-1 2.3E-09 8.3E-07 mg/m3 3.0E+00 mg/m3 2.8E-07

2-Butanone 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E+00 mg/m3 2.0E-07

2-Hexanone 1.3E-03 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.1E-07 mg/m3 3.0E-02 mg/m3 1.0E-05

4-Ethyltoluene 3.1E-03 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 5.0E+00 mg/m3 1.4E-07

4-Methyl-2-Pentanone 4.6E-04 (a) ug/m3 3.8E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E+00 mg/m3 3.5E-08

Acetone 6.7E-02 (a) ug/m3 5.4E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 3.1E+01 mg/m3 4.9E-07

Benzene 2.5E-03 (a) ug/m3 2.1E-04 ug/m3 2.9E-05 (μg/m3)-1 6.0E-09 5.8E-07 mg/m3 3.0E-02 mg/m3 1.9E-05

Carbon Disulfide 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 7.0E-01 mg/m3 1.4E-06

Chloroform 1.1E-03 (a) ug/m3 8.9E-05 ug/m3 5.3E-06 (μg/m3)-1 4.7E-10 2.5E-07 mg/m3 3.0E-01 mg/m3 8.3E-07

Chloromethane 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 9.0E-02 mg/m3 3.9E-07

Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --

Cyclohexane 2.0E-03 (a) ug/m3 1.7E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 6.0E+00 mg/m3 7.8E-08

Ethanol 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.0E-06 mg/m3 4.0E+00 mg/m3 1.7E-06

Ethylbenzene 9.4E-03 (a) ug/m3 7.7E-04 ug/m3 2.5E-06 (μg/m3)-1 1.9E-09 2.1E-06 mg/m3 1.0E+00 mg/m3 2.1E-06

Freon 113 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E+01 mg/m3 1.9E-09

Freon 12 1.5E-04 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 3.3E-08 mg/m3 1.0E-01 mg/m3 3.3E-07

Heptane 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 7.0E+00 mg/m3 9.1E-08

M,P-Xylene 3.7E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 8.5E-06 mg/m3 7.0E-01 mg/m3 1.2E-05

Methylene Chloride 7.4E-04 (a) ug/m3 6.0E-05 ug/m3 1.0E-06 (μg/m3)-1 6.0E-11 1.7E-07 mg/m3 4.0E-01 mg/m3 4.2E-07

O-Xylene 1.5E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 7.0E-01 mg/m3 4.8E-06

Styrene 9.7E-04 (a) ug/m3 7.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 1.0E+00 mg/m3 2.2E-07

Radhika
Line
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tetrachloroethene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 5.9E-06 (μg/m3)-1 2.9E-10 1.4E-07 mg/m3 3.5E-02 mg/m3 3.9E-06

Tetrahydrofuran 2.0E-04 (a) ug/m3 1.6E-05 ug/m3 -- -- -- 4.5E-08 mg/m3 2.0E-02 mg/m3 2.2E-06

Toluene 4.4E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.0E-06

Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.4E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 6.0E-02 mg/m3 3.9E-06

Trichloroethene 1.0E-03 (a) ug/m3 8.1E-05 ug/m3 2.0E-06 (μg/m3)-1 1.6E-10 2.3E-07 mg/m3 6.0E-01 mg/m3 3.8E-07

Trichlorofluoromethane 3.4E-04 (a) ug/m3 2.8E-05 ug/m3 -- -- -- 7.8E-08 mg/m3 7.0E-01 mg/m3 1.1E-07

Vinyl Acetate 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-01 mg/m3 1.8E-06

Vinyl Chloride 2.8E-04 (a) ug/m3 2.3E-05 ug/m3 7.8E-05 (μg/m3)-1 1.8E-09 6.4E-08 mg/m3 1.0E-01 mg/m3 6.4E-07

Exp. Route Total 7.2E-08 3.9E-04

Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04

Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.2E-02 (a) ug/m3 1.0E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 2.0E-01 mg/m3 1.4E-05

(Vapor Intrusion) 2-Butanone 2.9E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Acetone 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 3.1E+01 mg/m3 9.6E-08

Benzene 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 2.9E-05 (μg/m3)-1 9.6E-10 9.2E-08 mg/m3 3.0E-02 mg/m3 3.1E-06

Carbon disulfide 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 7.0E-01 mg/m3 5.2E-06

Chloromethane 6.2E-04 (a) ug/m3 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 9.0E-02 mg/m3 1.6E-06

cis-1,2-Dichloroethene 5.1E+00 (a) ug/m3 4.1E-01 ug/m3 -- -- -- 1.2E-03 mg/m3 -- -- --

Ethylbenzene 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 3.7E-08 mg/m3 1.0E+00 mg/m3 3.7E-08

Nitrobenzene 2.7E-04 (a) ug/m3 2.2E-05 ug/m3 4.0E-05 (μg/m3)-1 8.9E-10 6.2E-08 mg/m3 9.0E-03 mg/m3 6.9E-06

Toluene 2.6E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 5.9E-08 mg/m3 5.0E+00 mg/m3 1.2E-08

trans-1,2-Dichloroethene 1.3E-01 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.0E-05 mg/m3 6.0E-02 mg/m3 5.1E-04

Trichloroethene 2.9E-03 (a) ug/m3 2.4E-04 ug/m3 2.0E-06 (μg/m3)-1 4.7E-10 6.6E-07 mg/m3 6.0E-01 mg/m3 1.1E-06

Vinyl chloride 2.0E+01 (a) ug/m3 1.6E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 4.6E-03 mg/m3 1.0E-01 mg/m3 4.6E-02

Xylene (total) 7.3E-04 (a) ug/m3 6.0E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 1.0E-01 mg/m3 1.7E-06

Exp. Route Total 1.3E-04 4.7E-02

Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.7E-05 Total of Receptor Hazards (Soil and Soil Gas) 8.9E-02

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.5E-04 Total of Receptor Hazards (Soil and Groundwater) 1.4E-01
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TABLE I2-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethane 6.6E-11 -- -- 6.6E-11 Kidney 2.0E-07 -- -- 2.0E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 7.8E-03 -- -- 7.8E-03

1,4-Dichlorobenzene 1.3E-09 -- -- 1.3E-09 Respiratory 9.6E-06 -- -- 9.6E-06

4,4'-DDD 2.5E-10 -- 2.9E-10 5.4E-10 -- -- -- -- --

4,4'-DDT 7.2E-10 -- 2.5E-10 9.7E-10 Liver 1.2E-05 -- 4.1E-06 1.6E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 1.9E-05 -- 2.2E-05 4.1E-05

Acetone -- -- -- -- Kidney 1.1E-07 -- -- 1.1E-07

Aroclor-1260 1.4E-08 -- 2.2E-08 3.6E-08 Eyes, Nails, Immunological 9.8E-04 -- 1.6E-03 2.5E-03

Barium -- -- -- -- Kidney 9.6E-04 -- -- 9.6E-04

Benzene 1.0E-10 -- -- 1.0E-10 Blood 7.3E-07 -- -- 7.3E-07

Benzo(a)pyrene 5.9E-08 -- 8.7E-08 1.5E-07 -- -- -- -- --

Benzo(b)fluoranthene 1.2E-08 -- 1.8E-08 3.0E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 4.9E-08 -- -- 4.9E-08

Chromium -- -- -- -- No Observed Effects 6.3E-05 -- -- 6.3E-05

Chrysene 8.4E-10 -- 1.2E-09 2.1E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 7.8E-08 -- -- 7.8E-08

Cobalt -- -- -- -- Blood 4.1E-02 -- -- 4.1E-02

Copper -- -- -- -- GI 1.2E-03 -- -- 1.2E-03

Dioxin TEQ 7.1E-10 -- 2.4E-10 9.5E-10 Developmental 1.5E-05 -- 5.2E-06 2.1E-05

Ethylbenzene 6.2E-11 -- -- 6.2E-11 Liver, Kidney 1.6E-07 -- -- 1.6E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 5.4E-07 -- 8.0E-07 1.3E-06

Heptachlor 1.3E-09 -- 1.5E-09 2.8E-09 Liver 1.8E-06 -- 2.0E-06 3.8E-06

HMX -- -- -- -- Liver 4.9E-06 -- 3.3E-07 5.2E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 4.9E-05 -- -- 4.9E-05

Nitroglycerine 1.5E-09 -- 1.7E-09 3.2E-09 -- 2.4E-03 -- 2.8E-03 5.2E-03

Phenanthrene -- -- -- -- No Observed Effects 4.2E-07 -- 6.3E-07 1.1E-06

Phenol -- -- -- -- Body Weight 3.7E-07 -- 4.2E-07 7.9E-07

Pyrene -- -- -- -- Kidney 2.2E-06 -- 3.3E-06 5.5E-06

RDX 1.7E-08 -- 2.8E-09 1.9E-08 Reproductive 1.4E-04 -- 2.4E-05 1.6E-04

Selenium -- -- -- -- Whole Body 1.1E-04 -- -- 1.1E-04

Silver -- -- -- -- Skin 1.8E-05 -- -- 1.8E-05

Tetrachloroethene 5.7E-10 -- -- 5.7E-10 Liver, Body Weight 2.9E-07 -- -- 2.9E-07

Tin -- -- -- -- Liver, Kidney 2.3E-05 -- -- 2.3E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.1E-07 -- -- 1.1E-07

Total PCBs 5.8E-08 -- 9.3E-08 1.5E-07 Developmental 4.1E-03 -- 6.5E-03 1.1E-02

Trichloroethene 5.2E-12 -- -- 5.2E-12 -- -- -- -- --

Vinyl chloride 3.9E-07 -- -- 3.9E-07 Liver 1.4E-03 -- -- 1.4E-03

Xylene (total) -- -- -- -- Body Weight, Death 1.6E-07 -- -- 1.6E-07

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Zinc -- -- -- -- Blood 6.3E-04 -- -- 6.3E-04

Chemical Total 5.6E-07 -- 2.3E-07 7.9E-07 6.1E-02 -- 1.1E-02 7.2E-02

Exposure Point Total 7.9E-07 7.2E-02

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 4.6E-07 -- 4.6E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 5.5E-08 -- 5.5E-08 Organ Weight -- 1.8E-05 -- 1.8E-05

4,4'-DDD -- 1.2E-14 -- 1.2E-14 -- -- -- -- --

4,4'-DDT -- 3.5E-14 -- 3.5E-14 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 2.7E-11 -- 2.7E-11

Acetone -- -- -- -- CNS -- 4.9E-08 -- 4.9E-08

Aroclor-1260 -- 6.9E-13 -- 6.9E-13 -- -- -- -- --

Barium -- -- -- -- Fetus -- 6.6E-05 -- 6.6E-05

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 6.0E-06 -- 6.0E-06

Benzo(a)pyrene -- 9.2E-13 -- 9.2E-13 -- -- -- -- --

Benzo(b)fluoranthene -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.3E-06 -- 1.3E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.8E-09 -- 6.8E-09 Respiratory -- 3.5E-04 -- 3.5E-04

Copper -- -- -- -- -- -- -- -- --

Dioxin TEQ -- 3.6E-14 -- 3.6E-14 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 6.6E-11 -- 6.6E-11

Ethylbenzene -- 5.3E-10 -- 5.3E-10 Developmental -- 6.0E-07 -- 6.0E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 7.0E-14 -- 7.0E-14 -- -- -- -- --

HMX -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Nitroglycerine -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 9.4E-11 -- 9.4E-11

Pyrene -- -- -- -- -- -- -- -- --

RDX -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 4.7E-09 -- 4.7E-09

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 5.7E-10 -- 5.7E-10 Liver, Body Weight -- 7.7E-06 -- 7.7E-06

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.0E-03 -- 7.0E-03

Toluene -- -- -- -- CNS -- 8.9E-08 -- 8.9E-08

Radhika
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TABLE I2-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Total PCBs -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Trichloroethene -- 1.7E-10 -- 1.7E-10 CNS -- 4.0E-07 -- 4.0E-07

Vinyl chloride -- 2.6E-05 -- 2.6E-05 Liver -- 9.2E-03 -- 9.2E-03

Xylene (total) -- -- -- -- CNS -- 1.2E-05 -- 1.2E-05

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 1.7E-02 -- 1.7E-02

Exposure Point Total 2.6E-05 1.7E-02

Exposure Medium Total 2.6E-05 8.9E-02

Medium Total 2.6E-05 8.9E-02

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.7E-04 -- 2.7E-04

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-08 -- 5.9E-08 Reproductive -- 4.8E-05 -- 4.8E-05

1,3-Dichlorobenzene -- 2.1E-10 -- 2.1E-10 CNS, Respiratory, GI, Kidney -- 6.8E-08 -- 6.8E-08

1,4-Dioxane -- 2.3E-09 -- 2.3E-09 GI, Kidney, Cardiovascular -- 2.8E-07 -- 2.8E-07

2-Butanone -- -- -- -- Developmental -- 2.0E-07 -- 2.0E-07

2-Hexanone -- -- -- -- PNS -- 1.0E-05 -- 1.0E-05

4-Ethyltoluene -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.5E-08 -- 3.5E-08

Acetone -- -- -- -- CNS -- 4.9E-07 -- 4.9E-07

Benzene -- 6.0E-09 -- 6.0E-09 Blood -- 1.9E-05 -- 1.9E-05

Carbon Disulfide -- -- -- -- PNS -- 1.4E-06 -- 1.4E-06

Chloroform -- 4.7E-10 -- 4.7E-10 Liver, Kidney, Respiratory -- 8.3E-07 -- 8.3E-07

Chloromethane -- -- -- -- CNS -- 3.9E-07 -- 3.9E-07

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 7.8E-08 -- 7.8E-08

Ethanol -- -- -- -- Developmental -- 1.7E-06 -- 1.7E-06

Ethylbenzene -- 1.9E-09 -- 1.9E-09 Developmental -- 2.1E-06 -- 2.1E-06

Freon 113 -- -- -- -- Whole body -- 1.9E-09 -- 1.9E-09

Freon 12 -- -- -- -- Liver -- 3.3E-07 -- 3.3E-07

Heptane -- -- -- -- PNS -- 9.1E-08 -- 9.1E-08

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.2E-05 -- 1.2E-05

Methylene Chloride -- 6.0E-11 -- 6.0E-11 Cardiovascular, CNS -- 4.2E-07 -- 4.2E-07

O-Xylene -- -- -- -- CNS, Respiratory -- 4.8E-06 -- 4.8E-06

Styrene -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07

Tetrachloroethene -- 2.9E-10 -- 2.9E-10 Liver, Body Weight -- 3.9E-06 -- 3.9E-06

Tetrahydrofuran -- -- -- -- Nose -- 2.2E-06 -- 2.2E-06

Toluene -- -- -- -- CNS -- 2.0E-06 -- 2.0E-06

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 3.9E-06 -- 3.9E-06

Trichloroethene -- 1.6E-10 -- 1.6E-10 CNS -- 3.8E-07 -- 3.8E-07

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.1E-07 -- 1.1E-07

Radhika
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TABLE I2-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Vinyl Acetate -- -- -- -- Respiratory -- 1.8E-06 -- 1.8E-06

Vinyl Chloride -- 1.8E-09 -- 1.8E-09 Liver -- 6.4E-07 -- 6.4E-07

Chemical Total -- 7.2E-08 -- 7.2E-08 -- 3.9E-04 -- 3.9E-04

Exposure Point Total 7.2E-08 3.9E-04

Exposure Medium Total 7.2E-08 3.9E-04

Medium Total 7.2E-08 3.9E-04

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.4E-05 -- 1.4E-05

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.3E-07 -- 1.3E-07

Acetone -- -- -- -- CNS -- 9.6E-08 -- 9.6E-08

Benzene -- 9.6E-10 -- 9.6E-10 Blood -- 3.1E-06 -- 3.1E-06

Carbon disulfide -- -- -- -- PNS -- 5.2E-06 -- 5.2E-06

Chloromethane -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 3.7E-08 -- 3.7E-08

Nitrobenzene -- 8.9E-10 -- 8.9E-10 Respiratory -- 6.9E-06 -- 6.9E-06

Toluene -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.1E-04 -- 5.1E-04

Trichloroethene -- 4.7E-10 -- 4.7E-10 CNS -- 1.1E-06 -- 1.1E-06

Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 4.6E-02 -- 4.6E-02

Xylene (total) -- -- -- -- CNS -- 1.7E-06 -- 1.7E-06

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 4.7E-02 -- 4.7E-02

Exposure Point Total 1.3E-04 4.7E-02

Exposure Medium Total 1.3E-04 4.7E-02

Medium Total 1.3E-04 4.7E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-05 Total Hazard (Soil and Soil Gas) 8.9E-02

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-04 Total Hazard (Soil and Groundwater) 1.4E-01
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TABLE I2-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.2E-02 5.2E-06 1.9E-05

EPA U.S. Environmental Protection Agency Body Weight 9.0E-06 -- 3.9E-06

GI Gastrointestinal Cardiovascular 4.7E-09 -- 7.0E-07

NOAEL No observed adverse effects level CNS 5.3E-05 4.7E-02 2.1E-05

PNS Peripheral nervous system Death 1.6E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-02 7.0E-06 4.2E-06

RME Reasonable maximum exposure Endocrine 6.6E-11 -- --
VOC Volatile organic compound Eyes 2.5E-03 -- --

Fetus 6.6E-05 -- --
GI 1.2E-03 -- 3.5E-07

Hair -- -- --
Immunological 2.5E-03 -- --

Kidney 9.9E-04 -- 1.3E-06

Liver 1.8E-02 1.8E-06 5.8E-06

Nails 2.5E-03 -- --
No Observed Adverse Effects -- -- --

No Observed Effects 6.4E-05 -- --
Nose -- -- 2.2E-06

Organ weight 1.8E-05 1.1E-06 3.9E-06

PNS 1.3E-06 1.6E-06 1.2E-05

Reproductive 1.6E-04 -- 4.8E-05

Respiratory 7.4E-03 1.2E-08 2.0E-05

Skin 1.8E-05 -- --
Vascular -- -- --

Whole body 1.5E-04 -- 2.7E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Vinyl chloride -- 2.6E-05 -- 2.6E-05 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.6E-05 0.0E+00

Exposure Medium Total 2.6E-05 0.0E+00

Medium Total 2.6E-05 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00

Medium Total 1.3E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.6E-05 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I2-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.8E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 8.7E-12 1.3E-08 mg/kg-day 2.0E-02 mg/kg-day 6.5E-07

1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.3E-06 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 9.0E-03 mg/kg-day 2.6E-02

1,4-Dichlorobenzene 6.9E-01 mg/kg 3.2E-08 mg/kg-day 5.4E-03 (mg/kg-day)-1 1.7E-10 2.2E-06 mg/kg-day 7.0E-02 mg/kg-day 3.2E-05

4,4'-DDD 3.0E-03 mg/kg 1.4E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.3E-11 9.7E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 2.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.6E-11 2.0E-08 mg/kg-day 5.0E-04 mg/kg-day 3.9E-05

4-Methylphenol 9.8E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 5.0E-03 mg/kg-day 6.3E-05

Acetone 9.7E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 9.0E-01 mg/kg-day 3.5E-07

Aroclor-1260 2.0E-02 mg/kg 9.2E-10 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-09 6.5E-08 mg/kg-day 2.0E-05 mg/kg-day 3.2E-03

Barium 2.0E+02 mg/kg 9.1E-06 mg/kg-day -- -- -- 6.4E-04 mg/kg-day 2.0E-01 mg/kg-day 3.2E-03

Benzene 3.0E-03 mg/kg 1.4E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-11 9.7E-09 mg/kg-day 4.0E-03 mg/kg-day 2.4E-06

Benzo(a)pyrene 1.4E-02 mg/kg 6.5E-10 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.7E-09 4.5E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-09 9.4E-08 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg 2.3E-10 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 1.0E-01 mg/kg-day 1.6E-07

Chromium 9.7E+01 mg/kg 4.5E-06 mg/kg-day -- -- -- 3.1E-04 mg/kg-day 1.5E+00 mg/kg-day 2.1E-04

Chrysene 2.0E-02 mg/kg 9.2E-10 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-10 6.5E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg 7.4E-12 mg/kg-day -- -- -- 5.2E-10 mg/kg-day 2.0E-03 mg/kg-day 2.6E-07

Cobalt 1.3E+01 mg/kg 5.8E-07 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 3.0E-04 mg/kg-day 1.4E-01

Copper 4.8E+01 mg/kg 2.2E-06 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 4.0E-02 mg/kg-day 3.9E-03

Dioxin TEQ 1.6E-08 mg/kg 7.2E-16 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.4E-11 5.1E-14 mg/kg-day 1.0E-09 mg/kg-day 5.1E-05

Ethylbenzene 1.6E-02 mg/kg 7.4E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 8.1E-12 5.2E-08 mg/kg-day 1.0E-01 mg/kg-day 5.2E-07

Fluoranthene 2.2E-02 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 4.0E-02 mg/kg-day 1.8E-06

Heptachlor 9.0E-04 mg/kg 4.2E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.7E-10 2.9E-09 mg/kg-day 5.0E-04 mg/kg-day 5.8E-06

HMX 2.5E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.1E-07 mg/kg-day 5.0E-02 mg/kg-day 1.6E-05

Lead 6.7E+01 mg/kg 3.1E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day -- -- --

Molybdenum 2.5E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.1E-07 mg/kg-day 5.0E-03 mg/kg-day 1.6E-04

Nitroglycerine 2.5E-01 mg/kg 1.2E-08 mg/kg-day 1.7E-02 (mg/kg-day)-1 2.0E-10 8.1E-07 mg/kg-day 1.0E-04 mg/kg-day 8.1E-03

Phenanthrene 1.3E-01 mg/kg 6.0E-09 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 3.0E-01 mg/kg-day 1.4E-06

Phenol 1.1E-01 mg/kg 5.2E-09 mg/kg-day -- -- -- 3.6E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06

Pyrene 6.8E-02 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 3.0E-02 mg/kg-day 7.3E-06

RDX 4.3E-01 mg/kg 2.0E-08 mg/kg-day 1.1E-01 (mg/kg-day)-1 2.2E-09 1.4E-06 mg/kg-day 3.0E-03 mg/kg-day 4.6E-04

Selenium 5.6E-01 mg/kg 2.6E-08 mg/kg-day -- -- -- 1.8E-06 mg/kg-day 5.0E-03 mg/kg-day 3.6E-04

Silver 9.1E-02 mg/kg 4.2E-09 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 5.0E-03 mg/kg-day 5.9E-05

Tetrachloroethene 3.0E-03 mg/kg 1.4E-10 mg/kg-day 5.4E-01 (mg/kg-day)-1 7.5E-11 9.7E-09 mg/kg-day 1.0E-02 mg/kg-day 9.7E-07

Tin 1.4E+01 mg/kg 6.4E-07 mg/kg-day -- -- -- 4.5E-05 mg/kg-day 6.0E-01 mg/kg-day 7.5E-05

Titanium 4.2E+03 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.3E-02 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 4.2E-10 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 8.0E-02 mg/kg-day 3.6E-07

Total PCBs 8.3E-02 mg/kg 3.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.7E-09 2.7E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02

Trichloroethene 2.5E-03 mg/kg 1.2E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 6.8E-13 8.1E-09 mg/kg-day -- -- --

Vinyl chloride 4.1E+00 mg/kg 1.9E-07 mg/kg-day 2.7E-01 (mg/kg-day)-1 5.2E-08 1.3E-05 mg/kg-day 3.0E-03 mg/kg-day 4.5E-03

Xylene (total) 3.2E-02 mg/kg 1.5E-09 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 2.0E-01 mg/kg-day 5.2E-07

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Zinc 1.9E+02 mg/kg 8.9E-06 mg/kg-day -- -- -- 6.2E-04 mg/kg-day 3.0E-01 mg/kg-day 2.1E-03

Exp. Route Total 7.4E-08 2.0E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

1,4-Dichlorobenzene 6.9E-01 mg/kg -- -- 5.4E-03 (mg/kg-day)-1 -- -- -- 7.0E-02 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 1.9E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 4.6E-11 1.3E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 1.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.0E-11 8.2E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05

4-Methylphenol 9.8E-02 mg/kg 6.2E-09 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 5.0E-03 mg/kg-day 8.7E-05

Acetone 9.7E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Aroclor-1260 2.0E-02 mg/kg 1.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.6E-09 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 6.2E-03

Barium 2.0E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)pyrene 1.4E-02 mg/kg 1.2E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-08 8.1E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 2.4E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-09 1.7E-07 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 9.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 1.7E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.0E-10 1.2E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 4.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dioxin TEQ 1.6E-08 mg/kg 3.0E-16 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.9E-11 2.1E-14 mg/kg-day 1.0E-09 mg/kg-day 2.1E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 1.8E-09 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 4.0E-02 mg/kg-day 3.2E-06

Heptachlor 9.0E-04 mg/kg 5.7E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.4E-10 4.0E-09 mg/kg-day 5.0E-04 mg/kg-day 8.0E-06

HMX 2.5E-01 mg/kg 9.6E-10 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 5.0E-02 mg/kg-day 1.3E-06

Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 2.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Nitroglycerine 2.5E-01 mg/kg 1.6E-08 mg/kg-day 1.7E-02 (mg/kg-day)-1 2.7E-10 1.1E-06 mg/kg-day 1.0E-04 mg/kg-day 1.1E-02

Phenanthrene 1.3E-01 mg/kg 1.1E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 3.0E-01 mg/kg-day 2.5E-06

Phenol 1.1E-01 mg/kg 7.2E-09 mg/kg-day -- -- -- 5.0E-07 mg/kg-day 3.0E-01 mg/kg-day 1.7E-06

Pyrene 6.8E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 3.0E-02 mg/kg-day 1.3E-05

RDX 4.3E-01 mg/kg 4.1E-09 mg/kg-day 1.1E-01 (mg/kg-day)-1 4.5E-10 2.9E-07 mg/kg-day 3.0E-03 mg/kg-day 9.6E-05

Selenium 5.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 9.1E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 8.3E-02 mg/kg 7.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.5E-08 5.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.6E-02

Radhika
Line
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TABLE I2-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichloroethene 2.5E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.9E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.6E-08 4.4E-02

Exposure Point Total 1.1E-07 2.5E-01

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 9.8E-09 ug/m3 6.9E-05 (μg/m3)-1 6.8E-13 6.8E-10 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 2.0E-08 ug/m3 9.7E-05 (μg/m3)-1 1.9E-12 1.4E-09 mg/m3 -- -- --

4-Methylphenol 9.8E-02 mg/kg 3.2E-07 ug/m3 -- -- -- 2.2E-08 mg/m3 6.0E-01 mg/m3 3.7E-08

Aroclor-1260 2.0E-02 mg/kg 6.5E-08 ug/m3 5.7E-04 (μg/m3)-1 3.7E-11 4.6E-09 mg/m3 -- -- --

Barium 2.0E+02 mg/kg 6.4E-04 ug/m3 -- -- -- 4.5E-05 mg/m3 5.0E-04 mg/m3 9.0E-02

Benzo(a)pyrene 1.4E-02 mg/kg 4.6E-08 ug/m3 1.1E-03 (μg/m3)-1 5.0E-11 3.2E-09 mg/m3 -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 9.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 6.6E-09 mg/m3 -- -- --

Chromium 9.7E+01 mg/kg 3.2E-04 ug/m3 -- -- -- 2.2E-05 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 6.5E-08 ug/m3 1.1E-05 (μg/m3)-1 7.2E-13 4.6E-09 mg/m3 -- -- --

Cobalt 1.3E+01 mg/kg 4.1E-05 ug/m3 9.0E-03 (μg/m3)-1 3.7E-07 2.9E-06 mg/m3 6.0E-06 mg/m3 4.8E-01

Copper 4.8E+01 mg/kg 1.6E-04 ug/m3 -- -- -- 1.1E-05 mg/m3 -- -- --

Dioxin TEQ 1.6E-08 mg/kg 5.1E-14 ug/m3 3.8E+01 (μg/m3)-1 1.9E-12 3.6E-15 mg/m3 4.0E-08 mg/m3 8.9E-08

Fluoranthene 2.2E-02 mg/kg 7.2E-08 ug/m3 -- -- -- 5.0E-09 mg/m3 -- -- --

Heptachlor 9.0E-04 mg/kg 2.9E-09 ug/m3 1.3E-03 (μg/m3)-1 3.8E-12 2.1E-10 mg/m3 -- -- --

HMX 2.5E-01 mg/kg 8.2E-07 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Lead 6.7E+01 mg/kg 2.2E-04 ug/m3 -- -- -- 1.5E-05 mg/m3 -- -- --

Molybdenum 2.5E-01 mg/kg 8.2E-07 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Nitroglycerine 2.5E-01 mg/kg 8.2E-07 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Phenol 1.1E-01 mg/kg 3.7E-07 ug/m3 -- -- -- 2.6E-08 mg/m3 2.0E-01 mg/m3 1.3E-07

RDX 4.3E-01 mg/kg 1.4E-06 ug/m3 -- -- -- 9.8E-08 mg/m3 -- -- --

Selenium 5.6E-01 mg/kg 1.8E-06 ug/m3 -- -- -- 1.3E-07 mg/m3 2.0E-02 mg/m3 6.4E-06

Silver 9.1E-02 mg/kg 3.0E-07 ug/m3 -- -- -- 2.1E-08 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 4.5E-05 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.4E-02 ug/m3 -- -- -- 9.5E-04 mg/m3 1.0E-04 mg/m3 9.5E+00

Total PCBs 8.3E-02 mg/kg 2.7E-07 ug/m3 5.7E-04 (μg/m3)-1 1.5E-10 1.9E-08 mg/m3 -- -- --

Zinc 1.9E+02 mg/kg 6.3E-04 ug/m3 -- -- -- 4.4E-05 mg/m3 -- -- --

Exp. Route Total 3.7E-07 1.0E+01

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 2.7E-06 ug/m3 2.1E-05 (μg/m3)-1 5.6E-11 1.9E-07 mg/m3 4.0E-01 mg/m3 4.6E-07

(Volatiles) 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.8E-02 ug/m3 -- -- -- 6.2E-03 mg/m3 -- -- --

1,4-Dichlorobenzene 6.9E-01 mg/kg 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 1.4E-05 mg/m3 8.0E-01 mg/m3 1.8E-05

Acetone 9.7E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 1.5E-06 mg/m3 3.1E+01 mg/m3 4.9E-08

Benzene 3.0E-03 mg/kg 2.6E-06 ug/m3 2.9E-05 (μg/m3)-1 7.4E-11 1.8E-07 mg/m3 3.0E-02 mg/m3 6.0E-06

Radhika
Line
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TABLE I2-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Carbon disulfide 5.0E-03 mg/kg 1.3E-05 ug/m3 -- -- -- 9.0E-07 mg/m3 7.0E-01 mg/m3 1.3E-06

cis-1,2-Dichloroethene 1.6E-04 mg/kg 1.9E-07 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

Ethylbenzene 1.6E-02 mg/kg 8.6E-06 ug/m3 2.5E-06 (μg/m3)-1 2.1E-11 6.0E-07 mg/m3 1.0E+00 mg/m3 6.0E-07

Phenanthrene 1.3E-01 mg/kg 7.5E-07 ug/m3 -- -- -- 5.3E-08 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 8.7E-08 ug/m3 -- -- -- 6.1E-09 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 3.9E-06 ug/m3 5.9E-06 (μg/m3)-1 2.3E-11 2.7E-07 mg/m3 3.5E-02 mg/m3 7.7E-06

Toluene 9.0E-03 mg/kg 6.4E-06 ug/m3 -- -- -- 4.5E-07 mg/m3 5.0E+00 mg/m3 8.9E-08

Trichloroethene 2.5E-03 mg/kg 3.4E-06 ug/m3 2.0E-06 (μg/m3)-1 6.9E-12 2.4E-07 mg/m3 6.0E-01 mg/m3 4.0E-07

Vinyl chloride 4.1E+00 mg/kg 1.3E-02 ug/m3 7.8E-05 (μg/m3)-1 1.0E-06 9.2E-04 mg/m3 1.0E-01 mg/m3 9.2E-03

Xylene (total) 3.2E-02 mg/kg 1.7E-05 ug/m3 -- -- -- 1.2E-06 mg/m3 1.0E-01 mg/m3 1.2E-05

Exp. Route Total 1.0E-06 9.2E-03

Exposure Point Total 1.4E-06 1.0E+01

Exposure Medium Total 1.5E-06 1.0E+01

Medium Total 1.5E-06 1.0E+01

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 1.7E-01 (a) ug/m3 2.5E-05 ug/m3 -- -- -- 1.8E-06 mg/m3 2.0E-01 mg/m3 8.9E-06

Trench (Trench Air) 2-Butanone 2.2E-03 (a) ug/m3 3.3E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 5.0E+00 mg/m3 4.6E-09

Acetone 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 3.1E+01 mg/m3 3.4E-09

Benzene 4.7E-03 (a) ug/m3 7.0E-07 ug/m3 2.9E-05 (μg/m3)-1 2.0E-11 4.9E-08 mg/m3 3.0E-02 mg/m3 1.6E-06

Carbon disulfide 2.3E-01 (a) ug/m3 3.4E-05 ug/m3 -- -- -- 2.4E-06 mg/m3 7.0E-01 mg/m3 3.4E-06

Chloromethane 7.9E-03 (a) ug/m3 1.2E-06 ug/m3 -- -- -- 8.1E-08 mg/m3 9.0E-02 mg/m3 9.0E-07

cis-1,2-Dichloroethene 4.7E+01 (a) ug/m3 6.9E-03 ug/m3 -- -- -- 4.8E-04 mg/m3 -- -- --

Ethylbenzene 2.3E-03 (a) ug/m3 3.4E-07 ug/m3 2.5E-06 (μg/m3)-1 8.4E-13 2.4E-08 mg/m3 1.0E+00 mg/m3 2.4E-08

Nitrobenzene 1.5E-04 (a) ug/m3 2.2E-08 ug/m3 4.0E-05 (μg/m3)-1 8.8E-13 1.5E-09 mg/m3 9.0E-03 mg/m3 1.7E-07

Toluene 3.4E-03 (a) ug/m3 5.0E-07 ug/m3 -- -- -- 3.5E-08 mg/m3 5.0E+00 mg/m3 6.9E-09

trans-1,2-Dichloroethene 1.6E+00 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04

Trichloroethene 4.0E-02 (a) ug/m3 5.8E-06 ug/m3 2.0E-06 (μg/m3)-1 1.2E-11 4.1E-07 mg/m3 6.0E-01 mg/m3 6.8E-07

Vinyl chloride 2.7E+02 (a) ug/m3 3.9E-02 ug/m3 7.8E-05 (μg/m3)-1 3.1E-06 2.7E-03 mg/m3 1.0E-01 mg/m3 2.7E-02

Xylene (total) 1.0E-02 (a) ug/m3 1.5E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 1.0E-01 mg/m3 1.0E-06

Exp. Route Total 3.1E-06 2.8E-02

Exposure Point Total 3.1E-06 2.8E-02

Exposure Medium Total 3.1E-06 2.8E-02

Medium Total 3.1E-06 2.8E-02

Receptor Total Total of Receptor Risks Across All Media 4.6E-06 Total of Receptor Hazards Across All Media 1.0E+01
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TABLE I2-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable mg/L Milligram per liter

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RfC Reference concentration

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I2-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethane 8.7E-12 -- -- 8.7E-12 Kidney 6.5E-07 -- -- 6.5E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 2.6E-02 -- -- 2.6E-02

1,4-Dichlorobenzene 1.7E-10 -- -- 1.7E-10 Respiratory 3.2E-05 -- -- 3.2E-05

4,4'-DDD 3.3E-11 -- 4.6E-11 7.9E-11 -- -- -- -- --

4,4'-DDT 9.6E-11 -- 4.0E-11 1.4E-10 Liver 3.9E-05 -- 1.6E-05 5.6E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 6.3E-05 -- 8.7E-05 1.5E-04

Acetone -- -- -- -- Kidney 3.5E-07 -- -- 3.5E-07

Aroclor-1260 1.8E-09 -- 3.6E-09 5.4E-09 Eyes, Nails, Immunological 3.2E-03 -- 6.2E-03 9.5E-03

Barium -- -- -- -- Kidney 3.2E-03 -- -- 3.2E-03

Benzene 1.4E-11 -- -- 1.4E-11 Blood 2.4E-06 -- -- 2.4E-06

Benzo(a)pyrene 7.7E-09 -- 1.4E-08 2.2E-08 -- -- -- -- --

Benzo(b)fluoranthene 1.6E-09 -- 2.9E-09 4.5E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 1.6E-07 -- -- 1.6E-07

Chromium -- -- -- -- No Observed Effects 2.1E-04 -- -- 2.1E-04

Chrysene 1.1E-10 -- 2.0E-10 3.1E-10 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 2.6E-07 -- -- 2.6E-07

Cobalt -- -- -- -- Blood 1.4E-01 -- -- 1.4E-01

Copper -- -- -- -- GI 3.9E-03 -- -- 3.9E-03

Dioxin TEQ 9.4E-11 -- 3.9E-11 1.3E-10 Developmental 5.1E-05 -- 2.1E-05 7.1E-05

Ethylbenzene 8.1E-12 -- -- 8.1E-12 Liver, Kidney 5.2E-07 -- -- 5.2E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-06 -- 3.2E-06 5.0E-06

Heptachlor 1.7E-10 -- 2.4E-10 4.1E-10 Liver 5.8E-06 -- 8.0E-06 1.4E-05

HMX -- -- -- -- Liver 1.6E-05 -- 1.3E-06 1.7E-05

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.6E-04 -- -- 1.6E-04

Nitroglycerine 2.0E-10 -- 2.7E-10 4.7E-10 -- 8.1E-03 -- 1.1E-02 1.9E-02

Phenanthrene -- -- -- -- No Observed Effects 1.4E-06 -- 2.5E-06 3.9E-06

Phenol -- -- -- -- Body Weight 1.2E-06 -- 1.7E-06 2.9E-06

Pyrene -- -- -- -- Kidney 7.3E-06 -- 1.3E-05 2.0E-05

RDX 2.2E-09 -- 4.5E-10 2.6E-09 Reproductive 4.6E-04 -- 9.6E-05 5.6E-04

Selenium -- -- -- -- Whole Body 3.6E-04 -- -- 3.6E-04

Silver -- -- -- -- Skin 5.9E-05 -- -- 5.9E-05

Tetrachloroethene 7.5E-11 -- -- 7.5E-11 Liver, Body Weight 9.7E-07 -- -- 9.7E-07

Tin -- -- -- -- Liver, Kidney 7.5E-05 -- -- 7.5E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.6E-07 -- -- 3.6E-07

Total PCBs 7.7E-09 -- 1.5E-08 2.3E-08 Developmental 1.3E-02 -- 2.6E-02 3.9E-02

Trichloroethene 6.8E-13 -- -- 6.8E-13 -- -- -- -- --

Vinyl chloride 5.2E-08 -- -- 5.2E-08 Liver 4.5E-03 -- -- 4.5E-03

Xylene (total) -- -- -- -- Body Weight, Death 5.2E-07 -- -- 5.2E-07

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Radhika
Line
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TABLE I2-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Zinc -- -- -- -- Blood 2.1E-03 -- -- 2.1E-03

Chemical Total 7.4E-08 -- 3.6E-08 1.1E-07 2.0E-01 -- 4.4E-02 2.5E-01

Exposure Point Total 1.1E-07 2.5E-01

Outdoor Air 1,2-Dichloroethane -- 5.6E-11 -- 5.6E-11 Liver -- 4.6E-07 -- 4.6E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 Organ Weight -- 1.8E-05 -- 1.8E-05

4,4'-DDD -- 6.8E-13 -- 6.8E-13 -- -- -- -- --

4,4'-DDT -- 1.9E-12 -- 1.9E-12 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 3.7E-08 -- 3.7E-08

Acetone -- -- -- -- CNS -- 4.9E-08 -- 4.9E-08

Aroclor-1260 -- 3.7E-11 -- 3.7E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 9.0E-02 -- 9.0E-02

Benzene -- 7.4E-11 -- 7.4E-11 Blood -- 6.0E-06 -- 6.0E-06

Benzo(a)pyrene -- 5.0E-11 -- 5.0E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.3E-06 -- 1.3E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 7.2E-13 -- 7.2E-13 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 3.7E-07 -- 3.7E-07 Respiratory -- 4.8E-01 -- 4.8E-01

Copper -- -- -- -- -- -- -- -- --

Dioxin TEQ -- 1.9E-12 -- 1.9E-12 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 8.9E-08 -- 8.9E-08

Ethylbenzene -- 2.1E-11 -- 2.1E-11 Developmental -- 6.0E-07 -- 6.0E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 3.8E-12 -- 3.8E-12 -- -- -- -- --

HMX -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Nitroglycerine -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.3E-07 -- 1.3E-07

Pyrene -- -- -- -- -- -- -- -- --

RDX -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 6.4E-06 -- 6.4E-06

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.3E-11 -- 2.3E-11 Liver, Body Weight -- 7.7E-06 -- 7.7E-06

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 9.5E+00 -- 9.5E+00

Toluene -- -- -- -- CNS -- 8.9E-08 -- 8.9E-08

Radhika
Line
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TABLE I2-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Total PCBs -- 1.5E-10 -- 1.5E-10 -- -- -- -- --

Trichloroethene -- 6.9E-12 -- 6.9E-12 CNS -- 4.0E-07 -- 4.0E-07

Vinyl chloride -- 1.0E-06 -- 1.0E-06 Liver -- 9.2E-03 -- 9.2E-03

Xylene (total) -- -- -- -- CNS -- 1.2E-05 -- 1.2E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 1.0E+01 -- 1.0E+01

Exposure Point Total 1.4E-06 1.0E+01

Exposure Medium Total 1.5E-06 1.0E+01

Medium Total 1.5E-06 1.0E+01

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 8.9E-06 -- 8.9E-06

(Inhalation) 2-Butanone -- -- -- -- Developmental -- 4.6E-09 -- 4.6E-09

Acetone -- -- -- -- CNS -- 3.4E-09 -- 3.4E-09

Benzene -- 2.0E-11 -- 2.0E-11 Blood -- 1.6E-06 -- 1.6E-06

Carbon disulfide -- -- -- -- PNS -- 3.4E-06 -- 3.4E-06

Chloromethane -- -- -- -- CNS -- 9.0E-07 -- 9.0E-07

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-13 -- 8.4E-13 Developmental -- 2.4E-08 -- 2.4E-08

Nitrobenzene -- 8.8E-13 -- 8.8E-13 Respiratory -- 1.7E-07 -- 1.7E-07

Toluene -- -- -- -- CNS -- 6.9E-09 -- 6.9E-09

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04

Trichloroethene -- 1.2E-11 -- 1.2E-11 CNS -- 6.8E-07 -- 6.8E-07

Vinyl chloride -- 3.1E-06 -- 3.1E-06 Liver -- 2.7E-02 -- 2.7E-02

Xylene (total) -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Chemical Total -- 3.1E-06 -- 3.1E-06 -- 2.8E-02 -- 2.8E-02

Exposure Point Total 3.1E-06 2.8E-02

Exposure Medium Total 3.1E-06 2.8E-02

Medium Total 3.1E-06 2.8E-02

Receptor Total Total Risk Across All Media 4.6E-06 Total Hazard Across All Media 1.0E+01
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TABLE I2-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-01 1.6E-06 1.4E-01

EPA U.S. Environmental Protection Agency Body Weight 1.2E-05 -- 1.2E-05

GI Gastrointestinal Cardiovascular 6.4E-06 -- 6.4E-06

NOAEL No observed adverse effects level CNS 1.7E-04 2.6E-06 1.7E-04

PNS Peripheral nervous system Death 5.2E-07 -- 5.2E-07

RAGS Risk Assessment Guidance for Superfund Developmental 3.9E-02 2.8E-08 3.9E-02

RME Reasonable maximum exposure Endocrine 8.9E-08 -- 8.9E-08

VOC Volatile organic compound Eyes 9.5E-03 -- 9.5E-03

Fetus 9.0E-02 -- 9.0E-02

GI 3.9E-03 -- 3.9E-03

Hair -- -- --
Immunological 9.5E-03 -- 9.5E-03

Kidney 3.3E-03 -- 3.3E-03

Liver 4.0E-02 2.7E-02 6.7E-02

Nails 9.5E-03 -- 9.5E-03

No Observed Adverse Effects -- -- --
No Observed Effects 2.1E-04 -- 2.1E-04

Nose -- -- --
Organ weight 1.8E-05 2.7E-04 2.8E-04

PNS 1.3E-06 3.4E-06 4.7E-06

Reproductive 5.6E-04 -- 5.6E-04

Respiratory 1.0E+01 1.7E-07 1.0E+01
Skin 5.9E-05 -- 5.9E-05

Vascular -- -- --
Whole body 5.1E-04 -- 5.1E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I2-9.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Titanium -- -- -- -- Respiratory -- 9.5E+00 -- 9.5E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 9.5E+00 -- 9.5E+00

Exposure Point Total 0.0E+00 9.5E+00

Exposure Medium Total 0.0E+00 9.5E+00

Medium Total 0.0E+00 9.5E+00

Groundwater Groundwater Trench Vinyl chloride -- 3.1E-06 -- 3.1E-06 -- -- -- -- --

(Inhalation)

Chemical Total -- 3.1E-06 -- 3.1E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 3.1E-06 0.0E+00

Exposure Medium Total 3.1E-06 0.0E+00

Medium Total 3.1E-06 0.0E+00

Receptor Total Total Risk Across All Media 3.1E-06 Total Hazard Across All Media 9.5E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 2.0E-03 mg/kg 9.4E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 4.4E-11 2.7E-09 mg/kg-day 2.0E-02 mg/kg-day 1.4E-07

1,2-Dichloroethene (total) 9.0E-03 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 9.0E-03 mg/kg-day 1.4E-06

4,4'-DDD 3.0E-03 mg/kg 1.4E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.4E-10 4.1E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 2.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.7E-10 8.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.7E-05

Barium 2.5E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.4E-04 mg/kg-day 2.0E-01 mg/kg-day 1.7E-03

Benzene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-10 4.1E-09 mg/kg-day 4.0E-03 mg/kg-day 1.0E-06

Carbon disulfide 6.0E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 1.0E-01 mg/kg-day 8.2E-08

Chromium 7.7E+01 mg/kg 3.6E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 1.5E+00 mg/kg-day 7.1E-05

Chrysene 2.0E-02 mg/kg 9.4E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-09 2.7E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg 7.2E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.0E-02

Dioxin TEQ 4.2E-08 mg/kg 2.0E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.6E-09 5.8E-14 mg/kg-day 1.0E-09 mg/kg-day 5.8E-05

Ethylbenzene 1.6E-02 mg/kg 7.5E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 8.3E-11 2.2E-08 mg/kg-day 1.0E-01 mg/kg-day 2.2E-07

Fluoranthene 2.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-02 mg/kg-day 7.5E-07

Lead 1.3E+02 mg/kg 6.3E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day -- -- --

Molybdenum 3.5E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.8E-07 mg/kg-day 5.0E-03 mg/kg-day 9.6E-05

Phenanthrene 1.3E-01 mg/kg 6.1E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Phenol 6.1E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.4E-08 mg/kg-day 3.0E-01 mg/kg-day 2.8E-07

Pyrene 6.8E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.3E-08 mg/kg-day 3.0E-02 mg/kg-day 3.1E-06

Selenium 9.9E-01 mg/kg 4.7E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 5.0E-03 mg/kg-day 2.7E-04

Silver 5.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 5.0E-03 mg/kg-day 1.6E-05

Tetrachloroethene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 7.6E-10 4.1E-09 mg/kg-day 1.0E-02 mg/kg-day 4.1E-07

Tin 1.7E+01 mg/kg 7.8E-06 mg/kg-day -- -- -- 2.3E-05 mg/kg-day 6.0E-01 mg/kg-day 3.8E-05

Titanium 4.3E+03 mg/kg 2.0E-03 mg/kg-day -- -- -- 5.9E-03 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 8.0E-02 mg/kg-day 1.5E-07

Total PCBs 1.2E-01 mg/kg 5.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 1.7E-07 mg/kg-day 2.0E-05 mg/kg-day 8.3E-03

Trichloroethene 1.5E-02 mg/kg 7.0E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 4.2E-11 2.1E-08 mg/kg-day -- -- --

Xylene (total) 3.2E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.4E-08 mg/kg-day 2.0E-01 mg/kg-day 2.2E-07

Zinc 2.1E+02 mg/kg 9.7E-05 mg/kg-day -- -- -- 2.8E-04 mg/kg-day 3.0E-01 mg/kg-day 9.4E-04

Exp. Route Total 1.20E-07 8.1E-02

Dermal 1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 9.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 5.6E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.3E-10 1.6E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 3.4E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-10 1.0E-09 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 7.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 4.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.8E-10 1.4E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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Concentration
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Concentration
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TABLE I2-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dioxin TEQ 4.2E-08 mg/kg 2.4E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-10 6.9E-15 mg/kg-day 1.0E-09 mg/kg-day 6.9E-06

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 5.4E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 4.0E-02 mg/kg-day 3.9E-07

Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 3.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Phenanthrene 1.3E-01 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Phenol 6.1E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-01 mg/kg-day 1.1E-07

Pyrene 6.8E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 3.0E-02 mg/kg-day 1.6E-06

Selenium 9.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 5.9E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.7E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 1.2E-01 mg/kg 3.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.4E-08 9.3E-08 mg/kg-day 2.0E-05 mg/kg-day 4.6E-03

Trichloroethene 1.5E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 2.1E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 6.5E-08 4.6E-03

Exposure Point Total 1.8E-07 8.6E-02

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 7.3E-10 ug/m3 6.9E-05 (μg/m3)-1 5.0E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 1.5E-09 ug/m3 9.7E-05 (μg/m3)-1 1.4E-13 4.3E-12 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 5.0E-04 mg/m3 3.5E-04

Chromium 7.7E+01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 4.8E-09 ug/m3 1.1E-05 (μg/m3)-1 5.3E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.5E+01 mg/kg 3.7E-06 ug/m3 9.0E-03 (μg/m3)-1 3.3E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dioxin TEQ 4.2E-08 mg/kg 1.0E-14 ug/m3 3.8E+01 (μg/m3)-1 3.9E-13 3.0E-17 mg/m3 4.0E-08 mg/m3 7.4E-10

Fluoranthene 2.2E-02 mg/kg 5.3E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Lead 1.3E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Molybdenum 3.5E-01 mg/kg 8.5E-08 ug/m3 -- -- -- 2.5E-10 mg/m3 -- -- --

Phenol 6.1E-02 mg/kg 1.5E-08 ug/m3 -- -- -- 4.3E-11 mg/m3 2.0E-01 mg/m3 2.2E-10

Selenium 9.9E-01 mg/kg 2.4E-07 ug/m3 -- -- -- 7.0E-10 mg/m3 2.0E-02 mg/m3 3.5E-08

Silver 5.9E-02 mg/kg 1.4E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Tin 1.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 1.0E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 1.2E-01 mg/kg 2.9E-08 ug/m3 5.7E-04 (μg/m3)-1 1.7E-11 8.5E-11 mg/m3 -- -- --

Zinc 2.1E+02 mg/kg 5.0E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 3.2E-02

Radhika
Line
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TABLE I2-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Inhalation 1,2-Dichloroethane 2.0E-03 mg/kg 1.3E-04 ug/m3 2.1E-05 (μg/m3)-1 2.8E-09 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

(Volatiles) 1,2-Dichloroethene (total) 9.0E-03 mg/kg 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 2.6E-04 ug/m3 2.9E-05 (μg/m3)-1 7.5E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.0E-03 mg/kg 1.6E-03 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.6E-02 mg/kg 8.6E-04 ug/m3 2.5E-06 (μg/m3)-1 2.2E-09 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 7.6E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 8.7E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 3.9E-04 ug/m3 5.9E-06 (μg/m3)-1 2.3E-09 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 6.4E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 1.5E-02 mg/kg 2.1E-03 ug/m3 2.0E-06 (μg/m3)-1 4.1E-09 6.0E-06 mg/m3 6.0E-01 mg/m3 1.0E-05

Xylene (total) 3.2E-02 mg/kg 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 1.9E-08 1.3E-04

Exposure Point Total 5.2E-08 3.3E-02

Exposure Medium Total 2.4E-07 1.2E-01

Medium Total 2.4E-07 1.2E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 1.7E-04 (μg/m3)-1 5.9E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 2.9E-05 (μg/m3)-1 6.1E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 5.3E-06 (μg/m3)-1 4.8E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 1.0E-06 (μg/m3)-1 6.1E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Radhika
Line
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TABLE I2-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-05 (μg/m3)-1 1.8E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 7.2E-07 4.1E-03

Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03

Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 2.9E-05 (μg/m3)-1 9.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 7.8E-05 (μg/m3)-1 1.3E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.3E-03 4.9E-01

Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01

Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 9.6E-07 Total of Receptor Hazards (Soil and Soil Gas) 1.2E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-03 Total of Receptor Hazards (Soil and Groundwater) 6.1E-01
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TABLE I2-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethane 4.4E-11 -- -- 4.4E-11 Kidney 1.4E-07 -- -- 1.4E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 1.4E-06 -- -- 1.4E-06

4,4'-DDD 3.4E-10 -- 1.3E-10 4.7E-10 -- -- -- -- --

4,4'-DDT 9.7E-10 -- 1.2E-10 1.1E-09 Liver 1.7E-05 -- 2.0E-06 1.9E-05

Barium -- -- -- -- Kidney 1.7E-03 -- -- 1.7E-03

Benzene 1.4E-10 -- -- 1.4E-10 Blood 1.0E-06 -- -- 1.0E-06

Carbon disulfide -- -- -- -- Developmental 8.2E-08 -- -- 8.2E-08

Chromium -- -- -- -- No Observed Effects 7.1E-05 -- -- 7.1E-05

Chrysene 1.1E-09 -- 5.8E-10 1.7E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 7.0E-02 -- -- 7.0E-02

Dioxin TEQ 2.6E-09 -- 3.1E-10 2.9E-09 Developmental 5.8E-05 -- 6.9E-06 6.4E-05

Ethylbenzene 8.3E-11 -- -- 8.3E-11 Liver, Kidney 2.2E-07 -- -- 2.2E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.5E-07 -- 3.9E-07 1.1E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 9.6E-05 -- -- 9.6E-05

Phenanthrene -- -- -- -- No Observed Effects 5.9E-07 -- 3.1E-07 9.0E-07

Phenol -- -- -- -- Body Weight 2.8E-07 -- 1.1E-07 3.9E-07

Pyrene -- -- -- -- Kidney 3.1E-06 -- 1.6E-06 4.7E-06

Selenium -- -- -- -- Whole Body 2.7E-04 -- -- 2.7E-04

Silver -- -- -- -- Skin 1.6E-05 -- -- 1.6E-05

Tetrachloroethene 7.6E-10 -- -- 7.6E-10 Liver, Body Weight 4.1E-07 -- -- 4.1E-07

Tin -- -- -- -- Liver, Kidney 3.8E-05 -- -- 3.8E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.5E-07 -- -- 1.5E-07

Total PCBs 1.1E-07 -- 6.4E-08 1.8E-07 Developmental 8.3E-03 -- 4.6E-03 1.3E-02

Trichloroethene 4.2E-11 -- -- 4.2E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 2.2E-07 -- -- 2.2E-07

Chemical Total 1.2E-07 -- 6.5E-08 1.8E-07 8.1E-02 -- 4.6E-03 8.5E-02

Exposure Point Total 1.8E-07 8.5E-02

Outdoor Air 1,2-Dichloroethane -- 2.8E-09 -- 2.8E-09 Liver -- 9.7E-07 -- 9.7E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

4,4'-DDD -- 5.0E-14 -- 5.0E-14 -- -- -- -- --

4,4'-DDT -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.5E-04 -- 3.5E-04

Benzene -- 7.5E-09 -- 7.5E-09 Blood -- 2.5E-05 -- 2.5E-05

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 5.3E-14 -- 5.3E-14 -- -- -- -- --

Cobalt -- 3.3E-08 -- 3.3E-08 Respiratory -- 1.8E-03 -- 1.8E-03

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Dioxin TEQ -- 3.9E-13 -- 3.9E-13 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 7.4E-10 -- 7.4E-10

Ethylbenzene -- 2.2E-09 -- 2.2E-09 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 2.2E-10 -- 2.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.5E-08 -- 3.5E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.3E-09 -- 2.3E-09 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Total PCBs -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Trichloroethene -- 4.1E-09 -- 4.1E-09 CNS -- 1.0E-05 -- 1.0E-05

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Chemical Total -- 5.2E-08 -- 5.2E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 5.2E-08 3.3E-02

Exposure Medium Total 2.4E-07 1.2E-01

Medium Total 2.4E-07 1.2E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-07 -- 5.9E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 2.3E-08 -- 2.3E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 6.1E-08 -- 6.1E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 4.8E-09 -- 4.8E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05

Radhika
Line
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TABLE I2-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 6.1E-10 -- 6.1E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 1.8E-08 -- 1.8E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 7.2E-07 -- 7.2E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03

Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 9.6E-09 -- 9.6E-09 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 1.3E-03 -- 1.3E-03 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01

Medium Total 1.3E-03 4.9E-01
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TABLE I2-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 9.6E-07 Total Hazard (Soil and Soil Gas) 1.2E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-03 Total Hazard (Soil and Groundwater) 6.1E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.0E-02 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 3.4E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 3.5E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 5.9E-05 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.2E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.3E-02 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 7.4E-10 -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.5E-04 -- --
GI 3.5E-08 -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney 1.7E-03 -- 1.4E-05

Liver 9.3E-05 4.8E-01 6.0E-05

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 7.2E-05 -- --
Nose -- -- 2.4E-05

Organ weight 1.5E-07 5.3E-03 4.1E-05

PNS 6.5E-06 5.5E-05 1.2E-04

Reproductive 7.4E-10 -- 5.1E-04

Respiratory 3.2E-02 7.3E-05 2.1E-04

Skin 1.6E-05 -- --
Vascular -- -- --

Whole body 2.7E-04 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-03 -- 1.3E-03 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.3E-03 0.0E+00

Exposure Medium Total 1.3E-03 0.0E+00

Medium Total 1.3E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 2.0E-03 mg/kg 2.2E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 1.0E-10 2.6E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

1,2-Dichloroethene (total) 9.0E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 9.0E-03 mg/kg-day 1.3E-05

4,4'-DDD 3.0E-03 mg/kg 3.3E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 7.9E-10 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 6.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.3E-09 7.8E-08 mg/kg-day 5.0E-04 mg/kg-day 1.6E-04

Barium 2.5E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 3.1E-03 mg/kg-day 2.0E-01 mg/kg-day 1.6E-02

Benzene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.3E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Carbon disulfide 6.0E-03 mg/kg 6.6E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07

Chromium 7.7E+01 mg/kg 8.5E-05 mg/kg-day -- -- -- 9.9E-04 mg/kg-day 1.5E+00 mg/kg-day 6.6E-04

Chrysene 2.0E-02 mg/kg 2.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-09 2.6E-07 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01

Dioxin TEQ 4.2E-08 mg/kg 4.6E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.0E-09 5.4E-13 mg/kg-day 1.0E-09 mg/kg-day 5.4E-04

Ethylbenzene 1.6E-02 mg/kg 1.8E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.9E-10 2.0E-07 mg/kg-day 1.0E-01 mg/kg-day 2.0E-06

Fluoranthene 2.2E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

Lead 1.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Molybdenum 3.5E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 4.5E-06 mg/kg-day 5.0E-03 mg/kg-day 8.9E-04

Phenanthrene 1.3E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Phenol 6.1E-02 mg/kg 6.7E-08 mg/kg-day -- -- -- 7.8E-07 mg/kg-day 3.0E-01 mg/kg-day 2.6E-06

Pyrene 6.8E-02 mg/kg 7.5E-08 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Selenium 9.9E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Silver 5.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.5E-04

Tetrachloroethene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.8E-09 3.8E-08 mg/kg-day 1.0E-02 mg/kg-day 3.8E-06

Tin 1.7E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 2.1E-04 mg/kg-day 6.0E-01 mg/kg-day 3.6E-04

Titanium 4.3E+03 mg/kg 4.7E-03 mg/kg-day -- -- -- 5.5E-02 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 8.0E-02 mg/kg-day 1.4E-06

Total PCBs 1.2E-01 mg/kg 1.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-07 1.5E-06 mg/kg-day 2.0E-05 mg/kg-day 7.7E-02

Trichloroethene 1.5E-02 mg/kg 1.6E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 9.7E-11 1.9E-07 mg/kg-day -- -- --

Xylene (total) 3.2E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-01 mg/kg-day 2.0E-06

Zinc 2.1E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day 3.0E-01 mg/kg-day 8.8E-03

Exp. Route Total 2.8E-07 7.6E-01

Dermal 1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 9.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 9.5E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.3E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 5.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 7.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 8.3E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.9E-10 9.6E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dioxin TEQ 4.2E-08 mg/kg 4.0E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.2E-10 4.7E-14 mg/kg-day 1.0E-09 mg/kg-day 4.7E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 9.1E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.7E-06

Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 3.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Phenanthrene 1.3E-01 mg/kg 5.4E-08 mg/kg-day -- -- -- 6.3E-07 mg/kg-day 3.0E-01 mg/kg-day 2.1E-06

Phenol 6.1E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.5E-07

Pyrene 6.8E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Selenium 9.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 5.9E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.7E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 1.2E-01 mg/kg 5.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.3E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02

Trichloroethene 1.5E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 2.1E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.1E-07 3.1E-02

Exposure Point Total 3.9E-07 7.9E-01

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.3E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 3.7E-10 ug/m3 9.7E-05 (μg/m3)-1 3.6E-14 4.3E-12 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 1.5E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 5.0E-04 mg/m3 3.5E-04

Chromium 7.7E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 1.2E-09 ug/m3 1.1E-05 (μg/m3)-1 1.3E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.5E+01 mg/kg 9.3E-07 ug/m3 9.0E-03 (μg/m3)-1 8.3E-09 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dioxin TEQ 4.2E-08 mg/kg 2.5E-15 ug/m3 3.8E+01 (μg/m3)-1 9.6E-14 3.0E-17 mg/m3 4.0E-08 mg/m3 7.4E-10

Fluoranthene 2.2E-02 mg/kg 1.3E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Lead 1.3E+02 mg/kg 8.1E-06 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Molybdenum 3.5E-01 mg/kg 2.1E-08 ug/m3 -- -- -- 2.5E-10 mg/m3 -- -- --

Phenol 6.1E-02 mg/kg 3.7E-09 ug/m3 -- -- -- 4.3E-11 mg/m3 2.0E-01 mg/m3 2.2E-10

Selenium 9.9E-01 mg/kg 6.0E-08 ug/m3 -- -- -- 7.0E-10 mg/m3 2.0E-02 mg/m3 3.5E-08

Silver 5.9E-02 mg/kg 3.6E-09 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Tin 1.7E+01 mg/kg 1.0E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 2.6E-04 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 1.2E-01 mg/kg 7.3E-09 ug/m3 5.7E-04 (μg/m3)-1 4.2E-12 8.5E-11 mg/m3 -- -- --

Zinc 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Exp. Route Total 8.3E-09 3.2E-02

Radhika
Line
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TABLE I2-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Inhalation 1,2-Dichloroethane 2.0E-03 mg/kg 3.3E-05 ug/m3 2.1E-05 (μg/m3)-1 7.0E-10 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

(Volatiles) 1,2-Dichloroethene (total) 9.0E-03 mg/kg 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 6.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.0E-03 mg/kg 3.9E-04 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.6E-02 mg/kg 2.2E-04 ug/m3 2.5E-06 (μg/m3)-1 5.4E-10 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 1.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 2.2E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 9.7E-05 ug/m3 5.9E-06 (μg/m3)-1 5.8E-10 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 1.6E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 1.5E-02 mg/kg 5.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.0E-09 6.0E-06 mg/m3 6.0E-01 mg/m3 1.0E-05

Xylene (total) 3.2E-02 mg/kg 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 4.7E-09 1.3E-04

Exposure Point Total 1.3E-08 3.3E-02

Exposure Medium Total 4.0E-07 8.2E-01

Medium Total 4.0E-07 8.2E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 1.7E-04 (μg/m3)-1 1.5E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.5E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 5.3E-06 (μg/m3)-1 1.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 1.0E-06 (μg/m3)-1 1.5E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Radhika
Line
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TABLE I2-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 7.8E-05 (μg/m3)-1 4.5E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.8E-07 4.1E-03

Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03

Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 2.9E-05 (μg/m3)-1 2.4E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 7.8E-05 (μg/m3)-1 3.2E-04 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 3.2E-04 4.9E-01

Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01

Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 5.8E-07 Total of Receptor Hazards (Soil and Soil Gas) 8.3E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.2E-04 Total of Receptor Hazards (Soil and Groundwater) 1.3E+00
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TABLE I2-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethane 1.0E-10 -- -- 1.0E-10 Kidney 1.3E-06 -- -- 1.3E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

4,4'-DDD 7.9E-10 -- 2.3E-10 1.0E-09 -- -- -- -- --

4,4'-DDT 2.3E-09 -- 2.0E-10 2.5E-09 Liver 1.6E-04 -- 1.4E-05 1.7E-04

Barium -- -- -- -- Kidney 1.6E-02 -- -- 1.6E-02

Benzene 3.3E-10 -- -- 3.3E-10 Blood 9.6E-06 -- -- 9.6E-06

Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07

Chromium -- -- -- -- No Observed Effects 6.6E-04 -- -- 6.6E-04

Chrysene 2.6E-09 -- 9.9E-10 3.6E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Dioxin TEQ 6.0E-09 -- 5.2E-10 6.5E-09 Developmental 5.4E-04 -- 4.7E-05 5.8E-04

Ethylbenzene 1.9E-10 -- -- 1.9E-10 Liver, Kidney 2.0E-06 -- -- 2.0E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.0E-06 -- 2.7E-06 9.7E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 8.9E-04 -- -- 8.9E-04

Phenanthrene -- -- -- -- No Observed Effects 5.5E-06 -- 2.1E-06 7.6E-06

Phenol -- -- -- -- Body Weight 2.6E-06 -- 7.5E-07 3.4E-06

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

Selenium -- -- -- -- Whole Body 2.5E-03 -- -- 2.5E-03

Silver -- -- -- -- Skin 1.5E-04 -- -- 1.5E-04

Tetrachloroethene 1.8E-09 -- -- 1.8E-09 Liver, Body Weight 3.8E-06 -- -- 3.8E-06

Tin -- -- -- -- Liver, Kidney 3.6E-04 -- -- 3.6E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.4E-06 -- -- 1.4E-06

Total PCBs 2.7E-07 -- 1.1E-07 3.7E-07 Developmental 7.7E-02 -- 3.1E-02 1.1E-01

Trichloroethene 9.7E-11 -- -- 9.7E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 2.0E-06 -- -- 2.0E-06

Zinc -- -- -- -- Blood 8.8E-03 -- -- 8.8E-03

Chemical Total 2.8E-07 -- 1.1E-07 3.9E-07 7.6E-01 -- 3.1E-02 7.9E-01

Exposure Point Total 3.9E-07 7.9E-01

Outdoor Air 1,2-Dichloroethane -- 7.0E-10 -- 7.0E-10 Liver -- 9.7E-07 -- 9.7E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

4,4'-DDT -- 3.6E-14 -- 3.6E-14 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.5E-04 -- 3.5E-04

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 2.5E-05 -- 2.5E-05

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cobalt -- 8.3E-09 -- 8.3E-09 Respiratory -- 1.8E-03 -- 1.8E-03

Dioxin TEQ -- 9.6E-14 -- 9.6E-14 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 7.4E-10 -- 7.4E-10

Ethylbenzene -- 5.4E-10 -- 5.4E-10 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 2.2E-10 -- 2.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.5E-08 -- 3.5E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 5.8E-10 -- 5.8E-10 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Total PCBs -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Trichloroethene -- 1.0E-09 -- 1.0E-09 CNS -- 1.0E-05 -- 1.0E-05

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-08 -- 1.3E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 1.3E-08 3.3E-02

Exposure Medium Total 4.0E-07 8.2E-01

Medium Total 4.0E-07 8.2E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.5E-07 -- 1.5E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 5.8E-09 -- 5.8E-09 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 1.5E-08 -- 1.5E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 1.2E-09 -- 1.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Radhika
Line
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TABLE I2-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 1.5E-10 -- 1.5E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 4.5E-09 -- 4.5E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03

Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 2.4E-09 -- 2.4E-09 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 3.2E-04 -- 3.2E-04 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01



4 of 4

TABLE I2-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 5.8E-07 Total Hazard (Soil and Soil Gas) 8.3E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.2E-04 Total Hazard (Soil and Groundwater) 1.3E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.6E-01 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 4.2E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 3.5E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 5.9E-05 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.0E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-01 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 7.4E-10 -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.5E-04 -- --
GI 3.5E-08 -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney 1.6E-02 -- 1.4E-05

Liver 5.9E-04 4.8E-01 6.0E-05

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 6.7E-04 -- --
Nose -- -- 2.4E-05

Organ weight 1.4E-06 5.3E-03 4.1E-05

PNS 6.5E-06 5.5E-05 1.2E-04

Reproductive 7.4E-10 -- 5.1E-04

Respiratory 3.2E-02 7.3E-05 2.1E-04

Skin 1.5E-04 -- --
Vascular -- -- --

Whole body 2.5E-03 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I2-9.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 3.2E-04 -- 3.2E-04 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 3.2E-04 0.0E+00

Exposure Medium Total 3.2E-04 0.0E+00

Medium Total 3.2E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.2E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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TABLE I2-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 2.0E-03 mg/kg 3.1E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 1.5E-10 2.6E-08 mg/kg-day 2.0E-02 mg/kg-day 1.3E-06

1,2-Dichloroethene (total) 9.0E-03 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 9.0E-03 mg/kg-day 1.3E-05

4,4'-DDD 3.0E-03 mg/kg 4.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.1E-09 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 9.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-09 7.8E-08 mg/kg-day 5.0E-04 mg/kg-day 1.6E-04

Barium 2.5E+02 mg/kg 3.8E-04 mg/kg-day -- -- -- 3.1E-03 mg/kg-day 2.0E-01 mg/kg-day 1.6E-02

Benzene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.7E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Carbon disulfide 6.0E-03 mg/kg 9.4E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07

Chromium 7.7E+01 mg/kg 1.2E-04 mg/kg-day -- -- -- 9.9E-04 mg/kg-day 1.5E+00 mg/kg-day 6.6E-04

Chrysene 2.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.8E-09 2.6E-07 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.5E-01

Dioxin TEQ 4.2E-08 mg/kg 6.6E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.5E-09 5.4E-13 mg/kg-day 1.0E-09 mg/kg-day 5.4E-04

Ethylbenzene 1.6E-02 mg/kg 2.5E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 2.8E-10 2.0E-07 mg/kg-day 1.0E-01 mg/kg-day 2.0E-06

Fluoranthene 2.2E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

Lead 1.3E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day -- -- --

Molybdenum 3.5E-01 mg/kg 5.5E-07 mg/kg-day -- -- -- 4.5E-06 mg/kg-day 5.0E-03 mg/kg-day 8.9E-04

Phenanthrene 1.3E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Phenol 6.1E-02 mg/kg 9.5E-08 mg/kg-day -- -- -- 7.8E-07 mg/kg-day 3.0E-01 mg/kg-day 2.6E-06

Pyrene 6.8E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

Selenium 9.9E-01 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Silver 5.9E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.5E-04

Tetrachloroethene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 2.5E-09 3.8E-08 mg/kg-day 1.0E-02 mg/kg-day 3.8E-06

Tin 1.7E+01 mg/kg 2.6E-05 mg/kg-day -- -- -- 2.1E-04 mg/kg-day 6.0E-01 mg/kg-day 3.6E-04

Titanium 4.3E+03 mg/kg 6.7E-03 mg/kg-day -- -- -- 5.5E-02 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 8.0E-02 mg/kg-day 1.4E-06

Total PCBs 1.2E-01 mg/kg 1.9E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.8E-07 1.5E-06 mg/kg-day 2.0E-05 mg/kg-day 7.7E-02

Trichloroethene 1.5E-02 mg/kg 2.3E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.4E-10 1.9E-07 mg/kg-day -- -- --

Xylene (total) 3.2E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-01 mg/kg-day 2.0E-06

Zinc 2.1E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day 3.0E-01 mg/kg-day 8.8E-03

Exp. Route Total 4.0E-07 7.6E-01

Dermal 1,2-Dichloroethane 2.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 9.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 1.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.6E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 9.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.1E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Carbon disulfide 6.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 7.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-09 9.6E-08 mg/kg-day -- -- --

Cobalt 1.5E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Radhika
Line
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TABLE I2-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dioxin TEQ 4.2E-08 mg/kg 6.4E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.3E-10 4.7E-14 mg/kg-day 1.0E-09 mg/kg-day 4.7E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.7E-06

Lead 1.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 3.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Phenanthrene 1.3E-01 mg/kg 8.5E-08 mg/kg-day -- -- -- 6.3E-07 mg/kg-day 3.0E-01 mg/kg-day 2.1E-06

Phenol 6.1E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.5E-07

Pyrene 6.8E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Selenium 9.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 5.9E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.7E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.3E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 1.2E-01 mg/kg 8.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.7E-07 6.3E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02

Trichloroethene 1.5E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 2.1E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.7E-07 3.1E-02

Exposure Point Total 5.7E-07 7.9E-01

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 9.1E-10 ug/m3 6.9E-05 (μg/m3)-1 6.3E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 1.8E-09 ug/m3 9.7E-05 (μg/m3)-1 1.8E-13 4.3E-12 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 7.4E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 5.0E-04 mg/m3 3.5E-04

Chromium 7.7E+01 mg/kg 2.3E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 6.0E-09 ug/m3 1.1E-05 (μg/m3)-1 6.6E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.5E+01 mg/kg 4.6E-06 ug/m3 9.0E-03 (μg/m3)-1 4.2E-08 1.1E-08 mg/m3 6.0E-06 mg/m3 1.8E-03

Dioxin TEQ 4.2E-08 mg/kg 1.3E-14 ug/m3 3.8E+01 (μg/m3)-1 4.8E-13 3.0E-17 mg/m3 4.0E-08 mg/m3 7.4E-10

Fluoranthene 2.2E-02 mg/kg 6.6E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Lead 1.3E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --

Molybdenum 3.5E-01 mg/kg 1.1E-07 ug/m3 -- -- -- 2.5E-10 mg/m3 -- -- --

Phenol 6.1E-02 mg/kg 1.8E-08 ug/m3 -- -- -- 4.3E-11 mg/m3 2.0E-01 mg/m3 2.2E-10

Selenium 9.9E-01 mg/kg 3.0E-07 ug/m3 -- -- -- 7.0E-10 mg/m3 2.0E-02 mg/m3 3.5E-08

Silver 5.9E-02 mg/kg 1.8E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 -- -- --

Tin 1.7E+01 mg/kg 5.0E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Titanium 4.3E+03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 1.2E-01 mg/kg 3.7E-08 ug/m3 5.7E-04 (μg/m3)-1 2.1E-11 8.5E-11 mg/m3 -- -- --

Zinc 2.1E+02 mg/kg 6.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Exp. Route Total 4.2E-08 3.2E-02

Radhika
Line
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TABLE I2-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Inhalation 1,2-Dichloroethane 2.0E-03 mg/kg 1.7E-04 ug/m3 2.1E-05 (μg/m3)-1 3.5E-09 3.9E-07 mg/m3 4.0E-01 mg/m3 9.7E-07

(Volatiles) 1,2-Dichloroethene (total) 9.0E-03 mg/kg 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Benzene 3.0E-03 mg/kg 3.2E-04 ug/m3 2.9E-05 (μg/m3)-1 9.4E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05

Carbon disulfide 6.0E-03 mg/kg 2.0E-03 ug/m3 -- -- -- 4.6E-06 mg/m3 7.0E-01 mg/m3 6.5E-06

Ethylbenzene 1.6E-02 mg/kg 1.1E-03 ug/m3 2.5E-06 (μg/m3)-1 2.7E-09 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 9.5E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 4.9E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 8.0E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 1.5E-02 mg/kg 2.6E-03 ug/m3 2.0E-06 (μg/m3)-1 5.2E-09 6.0E-06 mg/m3 6.0E-01 mg/m3 1.0E-05

Xylene (total) 3.2E-02 mg/kg 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 2.4E-08 1.3E-04

Exposure Point Total 6.5E-08 3.3E-02

Exposure Medium Total 6.4E-07 8.2E-01

Medium Total 6.4E-07 8.2E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 1.7E-04 (μg/m3)-1 7.4E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 2.9E-05 (μg/m3)-1 7.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 5.3E-06 (μg/m3)-1 6.0E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 1.0E-06 (μg/m3)-1 7.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Radhika
Line
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TABLE I2-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 7.8E-05 (μg/m3)-1 2.3E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 9.1E-07 4.1E-03

Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03

Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.2E-08 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 7.8E-05 (μg/m3)-1 1.6E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.6E-03 4.9E-01

Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01

Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.5E-06 Total of Receptor Hazards (Soil and Soil Gas) 8.3E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.6E-03 Total of Receptor Hazards (Soil and Groundwater) 1.3E+00
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TABLE I2-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)

bgs Below ground surface mg/m3 Milligram per cubic meter

CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RfD Reference dose

mg/kg Milligram per kilogram RME Reasonable maximum exposure

mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethane 1.5E-10 -- -- 1.5E-10 Kidney 1.3E-06 -- -- 1.3E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

4,4'-DDD 1.1E-09 -- 3.6E-10 1.5E-09 -- -- -- -- --

4,4'-DDT 3.2E-09 -- 3.1E-10 3.6E-09 Liver 1.6E-04 -- 1.4E-05 1.7E-04

Barium -- -- -- -- Kidney 1.6E-02 -- -- 1.6E-02

Benzene 4.7E-10 -- -- 4.7E-10 Blood 9.6E-06 -- -- 9.6E-06

Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07

Chromium -- -- -- -- No Observed Effects 6.6E-04 -- -- 6.6E-04

Chrysene 3.8E-09 -- 1.6E-09 5.3E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 6.5E-01 -- -- 6.5E-01

Dioxin TEQ 8.5E-09 -- 8.3E-10 9.4E-09 Developmental 5.4E-04 -- 4.7E-05 5.8E-04

Ethylbenzene 2.8E-10 -- -- 2.8E-10 Liver, Kidney 2.0E-06 -- -- 2.0E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.0E-06 -- 2.7E-06 9.7E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 8.9E-04 -- -- 8.9E-04

Phenanthrene -- -- -- -- No Observed Effects 5.5E-06 -- 2.1E-06 7.6E-06

Phenol -- -- -- -- Body Weight 2.6E-06 -- 7.5E-07 3.4E-06

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

Selenium -- -- -- -- Whole Body 2.5E-03 -- -- 2.5E-03

Silver -- -- -- -- Skin 1.5E-04 -- -- 1.5E-04

Tetrachloroethene 2.5E-09 -- -- 2.5E-09 Liver, Body Weight 3.8E-06 -- -- 3.8E-06

Tin -- -- -- -- Liver, Kidney 3.6E-04 -- -- 3.6E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.4E-06 -- -- 1.4E-06

Total PCBs 3.8E-07 -- 1.7E-07 5.5E-07 Developmental 7.7E-02 -- 3.1E-02 1.1E-01

Trichloroethene 1.4E-10 -- -- 1.4E-10 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 2.0E-06 -- -- 2.0E-06

Zinc -- -- -- -- Blood 8.8E-03 -- -- 8.8E-03

Chemical Total 4.0E-07 -- 1.7E-07 5.7E-07 7.6E-01 -- 3.1E-02 7.9E-01

Exposure Point Total 5.7E-07 7.9E-01

Outdoor Air 1,2-Dichloroethane -- 3.5E-09 -- 3.5E-09 Liver -- 9.7E-07 -- 9.7E-07

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

4,4'-DDD -- 6.3E-14 -- 6.3E-14 -- -- -- -- --

4,4'-DDT -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.5E-04 -- 3.5E-04

Benzene -- 9.4E-09 -- 9.4E-09 Blood -- 2.5E-05 -- 2.5E-05

Carbon disulfide -- -- -- -- PNS -- 6.5E-06 -- 6.5E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 6.6E-14 -- 6.6E-14 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cobalt -- 4.2E-08 -- 4.2E-08 Respiratory -- 1.8E-03 -- 1.8E-03

Dioxin TEQ -- 4.8E-13 -- 4.8E-13 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 7.4E-10 -- 7.4E-10

Ethylbenzene -- 2.7E-09 -- 2.7E-09 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 2.2E-10 -- 2.2E-10

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.5E-08 -- 3.5E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Total PCBs -- 2.1E-11 -- 2.1E-11 -- -- -- -- --

Trichloroethene -- 5.2E-09 -- 5.2E-09 CNS -- 1.0E-05 -- 1.0E-05

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 6.5E-08 -- 6.5E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 6.5E-08 3.3E-02

Exposure Medium Total 6.4E-07 8.2E-01

Medium Total 6.4E-07 8.2E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 7.4E-07 -- 7.4E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 2.9E-08 -- 2.9E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 7.6E-08 -- 7.6E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 6.0E-09 -- 6.0E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Radhika
Line
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TABLE I2-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 7.6E-10 -- 7.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 2.3E-08 -- 2.3E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 9.1E-07 -- 9.1E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03

Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 1.2E-08 -- 1.2E-08 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 1.6E-03 -- 1.6E-03 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01
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TABLE I2-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.5E-06 Total Hazard (Soil and Soil Gas) 8.3E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.6E-03 Total Hazard (Soil and Groundwater) 1.3E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.6E-01 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 4.2E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 3.5E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 5.9E-05 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.0E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-01 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 7.4E-10 -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.5E-04 -- --
GI 3.5E-08 -- 3.6E-06

Hair -- -- --
Immunological -- -- --

Kidney 1.6E-02 -- 1.4E-05

Liver 5.9E-04 4.8E-01 6.0E-05

Nails -- -- --
No Observed Adverse Effects -- -- --

No Observed Effects 6.7E-04 -- --
Nose -- -- 2.4E-05

Organ weight 1.4E-06 5.3E-03 4.1E-05

PNS 6.5E-06 5.5E-05 1.2E-04

Reproductive 7.4E-10 -- 5.1E-04

Respiratory 3.2E-02 7.3E-05 2.1E-04

Skin 1.5E-04 -- --
Vascular -- -- --

Whole body 2.5E-03 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I2-9.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.6E-03 -- 1.6E-03 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.6E-03 0.0E+00

Exposure Medium Total 1.6E-03 0.0E+00

Medium Total 1.6E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.6E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.9E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 8.8E-11 5.5E-09 mg/kg-day 2.0E-02 mg/kg-day 2.7E-07

1,2-Dichloroethene (total) 7.2E+01 mg/kg 3.4E-05 mg/kg-day -- -- -- 9.9E-05 mg/kg-day 9.0E-03 mg/kg-day 1.1E-02

1,4-Dichlorobenzene 6.9E-01 mg/kg 3.2E-07 mg/kg-day 5.4E-03 (mg/kg-day)-1 1.7E-09 9.5E-07 mg/kg-day 7.0E-02 mg/kg-day 1.4E-05

4,4'-DDD 3.0E-03 mg/kg 1.4E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.4E-10 4.1E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 2.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.7E-10 8.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.7E-05

4-Methylphenol 9.8E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 5.0E-03 mg/kg-day 2.7E-05

Acetone 9.7E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 9.0E-01 mg/kg-day 1.5E-07

Aroclor-1260 2.0E-02 mg/kg 9.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.9E-08 2.7E-08 mg/kg-day 2.0E-05 mg/kg-day 1.4E-03

Barium 2.0E+02 mg/kg 9.2E-05 mg/kg-day -- -- -- 2.7E-04 mg/kg-day 2.0E-01 mg/kg-day 1.3E-03

Benzene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.4E-10 4.1E-09 mg/kg-day 4.0E-03 mg/kg-day 1.0E-06

Benzo(a)pyrene 1.4E-02 mg/kg 6.6E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.9E-08 1.9E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-08 4.0E-08 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg 2.3E-09 mg/kg-day -- -- -- 6.8E-09 mg/kg-day 1.0E-01 mg/kg-day 6.8E-08

Chromium 9.7E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 1.5E+00 mg/kg-day 8.9E-05

Chrysene 2.0E-02 mg/kg 9.4E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-09 2.7E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg 7.5E-11 mg/kg-day -- -- -- 2.2E-10 mg/kg-day 2.0E-03 mg/kg-day 1.1E-07

Cobalt 1.3E+01 mg/kg 5.9E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.8E-02

Copper 4.8E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.6E-05 mg/kg-day 4.0E-02 mg/kg-day 1.6E-03

Dioxin TEQ 1.6E-08 mg/kg 7.3E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.5E-10 2.1E-14 mg/kg-day 1.0E-09 mg/kg-day 2.1E-05

Ethylbenzene 1.6E-02 mg/kg 7.5E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 8.3E-11 2.2E-08 mg/kg-day 1.0E-01 mg/kg-day 2.2E-07

Fluoranthene 2.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-02 mg/kg-day 7.5E-07

Heptachlor 9.0E-04 mg/kg 4.2E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.7E-09 1.2E-09 mg/kg-day 5.0E-04 mg/kg-day 2.5E-06

HMX 2.5E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 5.0E-02 mg/kg-day 6.8E-06

Lead 6.7E+01 mg/kg 3.1E-05 mg/kg-day -- -- -- 9.1E-05 mg/kg-day -- -- --

Molybdenum 2.5E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 5.0E-03 mg/kg-day 6.9E-05

Nitroglycerine 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.7E-02 (mg/kg-day)-1 2.0E-09 3.4E-07 mg/kg-day 1.0E-04 mg/kg-day 3.4E-03

Phenanthrene 1.3E-01 mg/kg 6.1E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Phenol 1.1E-01 mg/kg 5.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 5.1E-07

Pyrene 6.8E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.3E-08 mg/kg-day 3.0E-02 mg/kg-day 3.1E-06

RDX 4.3E-01 mg/kg 2.0E-07 mg/kg-day 1.1E-01 (mg/kg-day)-1 2.2E-08 5.9E-07 mg/kg-day 3.0E-03 mg/kg-day 2.0E-04

Selenium 5.6E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 7.7E-07 mg/kg-day 5.0E-03 mg/kg-day 1.5E-04

Silver 9.1E-02 mg/kg 4.3E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 5.0E-03 mg/kg-day 2.5E-05

Tetrachloroethene 3.0E-03 mg/kg 1.4E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 7.6E-10 4.1E-09 mg/kg-day 1.0E-02 mg/kg-day 4.1E-07

Tin 1.4E+01 mg/kg 6.5E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 6.0E-01 mg/kg-day 3.2E-05

Titanium 4.2E+03 mg/kg 2.0E-03 mg/kg-day -- -- -- 5.7E-03 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 8.0E-02 mg/kg-day 1.5E-07

Total PCBs 8.3E-02 mg/kg 3.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.8E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.7E-03

Trichloroethene 2.5E-03 mg/kg 1.2E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 7.0E-12 3.4E-09 mg/kg-day -- -- --

Vinyl chloride 4.1E+00 mg/kg 1.9E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 5.3E-07 5.7E-06 mg/kg-day 3.0E-03 mg/kg-day 1.9E-03

Xylene (total) 3.2E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.4E-08 mg/kg-day 2.0E-01 mg/kg-day 2.2E-07

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Zinc 1.9E+02 mg/kg 9.0E-05 mg/kg-day -- -- -- 2.6E-04 mg/kg-day 3.0E-01 mg/kg-day 8.8E-04

Exp. Route Total 7.50E-07 8.6E-02

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

1,4-Dichlorobenzene 6.9E-01 mg/kg -- -- 5.4E-03 (mg/kg-day)-1 -- -- -- 7.0E-02 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 5.6E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.3E-10 1.6E-09 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 3.4E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-10 1.0E-09 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

4-Methylphenol 9.8E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 5.4E-08 mg/kg-day 5.0E-03 mg/kg-day 1.1E-05

Acetone 9.7E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Aroclor-1260 2.0E-02 mg/kg 5.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.0E-08 1.5E-08 mg/kg-day 2.0E-05 mg/kg-day 7.7E-04

Barium 2.0E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)pyrene 1.4E-02 mg/kg 3.4E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-08 9.9E-09 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 7.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.5E-09 2.1E-08 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 9.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 4.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.8E-10 1.4E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 4.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dioxin TEQ 1.6E-08 mg/kg 8.8E-16 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-10 2.6E-15 mg/kg-day 1.0E-09 mg/kg-day 2.6E-06

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 5.4E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 4.0E-02 mg/kg-day 3.9E-07

Heptachlor 9.0E-04 mg/kg 1.7E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.9E-10 4.9E-10 mg/kg-day 5.0E-04 mg/kg-day 9.8E-07

HMX 2.5E-01 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 5.0E-02 mg/kg-day 1.6E-07

Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 2.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Nitroglycerine 2.5E-01 mg/kg 4.7E-08 mg/kg-day 1.7E-02 (mg/kg-day)-1 8.0E-10 1.4E-07 mg/kg-day 1.0E-04 mg/kg-day 1.4E-03

Phenanthrene 1.3E-01 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Phenol 1.1E-01 mg/kg 2.1E-08 mg/kg-day -- -- -- 6.2E-08 mg/kg-day 3.0E-01 mg/kg-day 2.1E-07

Pyrene 6.8E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.8E-08 mg/kg-day 3.0E-02 mg/kg-day 1.6E-06

RDX 4.3E-01 mg/kg 1.2E-08 mg/kg-day 1.1E-01 (mg/kg-day)-1 1.3E-09 3.5E-08 mg/kg-day 3.0E-03 mg/kg-day 1.2E-05

Selenium 5.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 9.1E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 8.3E-02 mg/kg 2.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-08 6.4E-08 mg/kg-day 2.0E-05 mg/kg-day 3.2E-03

Radhika
Line
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Trichloroethene 2.5E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.9E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.1E-07 5.3E-03

Exposure Point Total 8.6E-07 9.1E-02

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 7.3E-10 ug/m3 6.9E-05 (μg/m3)-1 5.0E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 1.5E-09 ug/m3 9.7E-05 (μg/m3)-1 1.4E-13 4.3E-12 mg/m3 -- -- --

4-Methylphenol 9.8E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 6.9E-11 mg/m3 6.0E-01 mg/m3 1.2E-10

Aroclor-1260 2.0E-02 mg/kg 4.8E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --

Barium 2.0E+02 mg/kg 4.8E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 5.0E-04 mg/m3 2.8E-04

Benzo(a)pyrene 1.4E-02 mg/kg 3.4E-09 ug/m3 1.1E-03 (μg/m3)-1 3.7E-12 9.9E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 7.0E-09 ug/m3 1.1E-04 (μg/m3)-1 7.7E-13 2.0E-11 mg/m3 -- -- --

Chromium 9.7E+01 mg/kg 2.3E-05 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 4.8E-09 ug/m3 1.1E-05 (μg/m3)-1 5.3E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.3E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03

Copper 4.8E+01 mg/kg 1.2E-05 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --

Dioxin TEQ 1.6E-08 mg/kg 3.8E-15 ug/m3 3.8E+01 (μg/m3)-1 1.4E-13 1.1E-17 mg/m3 4.0E-08 mg/m3 2.8E-10

Fluoranthene 2.2E-02 mg/kg 5.3E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Heptachlor 9.0E-04 mg/kg 2.2E-10 ug/m3 1.3E-03 (μg/m3)-1 2.8E-13 6.3E-13 mg/m3 -- -- --

HMX 2.5E-01 mg/kg 6.0E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Lead 6.7E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Molybdenum 2.5E-01 mg/kg 6.1E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Nitroglycerine 2.5E-01 mg/kg 6.0E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Phenol 1.1E-01 mg/kg 2.7E-08 ug/m3 -- -- -- 7.9E-11 mg/m3 2.0E-01 mg/m3 4.0E-10

RDX 4.3E-01 mg/kg 1.0E-07 ug/m3 -- -- -- 3.0E-10 mg/m3 -- -- --

Selenium 5.6E-01 mg/kg 1.4E-07 ug/m3 -- -- -- 4.0E-10 mg/m3 2.0E-02 mg/m3 2.0E-08

Silver 9.1E-02 mg/kg 2.2E-08 ug/m3 -- -- -- 6.4E-11 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 3.4E-06 ug/m3 -- -- -- 9.8E-09 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.0E-03 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 8.3E-02 mg/kg 2.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.1E-11 5.9E-11 mg/m3 -- -- --

Zinc 1.9E+02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --

Exp. Route Total 2.8E-08 3.1E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 2.7E-04 ug/m3 2.1E-05 (μg/m3)-1 5.6E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06

(Volatiles) 1,2-Dichloroethene (total) 7.2E+01 mg/kg 8.9E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --

1,4-Dichlorobenzene 6.9E-01 mg/kg 2.0E-02 ug/m3 1.1E-05 (μg/m3)-1 2.2E-07 5.9E-05 mg/m3 8.0E-01 mg/m3 7.4E-05

Acetone 9.7E-02 mg/kg 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 3.1E+01 mg/m3 2.0E-07

Benzene 3.0E-03 mg/kg 2.6E-04 ug/m3 2.9E-05 (μg/m3)-1 7.5E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Carbon disulfide 5.0E-03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

cis-1,2-Dichloroethene 1.6E-04 mg/kg 2.0E-05 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Ethylbenzene 1.6E-02 mg/kg 8.6E-04 ug/m3 2.5E-06 (μg/m3)-1 2.2E-09 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 7.6E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 8.7E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 3.9E-04 ug/m3 5.9E-06 (μg/m3)-1 2.3E-09 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 6.4E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 2.5E-03 mg/kg 3.5E-04 ug/m3 2.0E-06 (μg/m3)-1 6.9E-10 1.0E-06 mg/m3 6.0E-01 mg/m3 1.7E-06

Vinyl chloride 4.1E+00 mg/kg 1.3E+00 ug/m3 7.8E-05 (μg/m3)-1 1.0E-04 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Xylene (total) 3.2E-02 mg/kg 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 1.0E-04 3.9E-02

Exposure Point Total 1.0E-04 7.0E-02

Exposure Medium Total 1.0E-04 1.6E-01

Medium Total 1.0E-04 1.6E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 6.8E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 1.7E-04 (μg/m3)-1 5.9E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.0E-04 ug/m3 1.1E-05 (μg/m3)-1 2.2E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 3.0E-03 ug/m3 7.7E-06 (μg/m3)-1 2.3E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 3.6E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 5.5E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 2.1E-03 ug/m3 2.9E-05 (μg/m3)-1 6.1E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 3.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 9.0E-04 ug/m3 5.3E-06 (μg/m3)-1 4.8E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 7.7E-03 ug/m3 2.5E-06 (μg/m3)-1 1.9E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 6.1E-04 ug/m3 1.0E-06 (μg/m3)-1 6.1E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 1.2E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Styrene 2.4E-03 (a) ug/m3 8.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Radhika
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Tetrachloroethene 1.5E-03 (a) ug/m3 5.0E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 3.6E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 8.2E-04 ug/m3 2.0E-06 (μg/m3)-1 1.6E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 2.3E-04 ug/m3 7.8E-05 (μg/m3)-1 1.8E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 7.2E-07 4.1E-03

Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03

Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 3.3E-04 ug/m3 2.9E-05 (μg/m3)-1 9.6E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 4.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 1.3E-04 ug/m3 2.5E-06 (μg/m3)-1 3.4E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 2.2E-04 ug/m3 4.0E-05 (μg/m3)-1 9.0E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.1E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 1.7E+01 ug/m3 7.8E-05 (μg/m3)-1 1.3E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 6.0E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.3E-03 4.9E-01

Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01

Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.1E-04 Total of Receptor Hazards (Soil and Soil Gas) 1.7E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.4E-03 Total of Receptor Hazards (Soil and Groundwater) 6.5E-01
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TABLE I2-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethane 8.8E-11 -- -- 8.8E-11 Kidney 2.7E-07 -- -- 2.7E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 1.1E-02 -- -- 1.1E-02

1,4-Dichlorobenzene 1.7E-09 -- -- 1.7E-09 Respiratory 1.4E-05 -- -- 1.4E-05

4,4'-DDD 3.4E-10 -- 1.3E-10 4.7E-10 -- -- -- -- --

4,4'-DDT 9.7E-10 -- 1.2E-10 1.1E-09 Liver 1.7E-05 -- 2.0E-06 1.9E-05

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 2.7E-05 -- 1.1E-05 3.8E-05

Acetone -- -- -- -- Kidney 1.5E-07 -- -- 1.5E-07

Aroclor-1260 1.9E-08 -- 1.0E-08 2.9E-08 Eyes, Nails, Immunological 1.4E-03 -- 7.7E-04 2.1E-03

Barium -- -- -- -- Kidney 1.3E-03 -- -- 1.3E-03

Benzene 1.4E-10 -- -- 1.4E-10 Blood 1.0E-06 -- -- 1.0E-06

Benzo(a)pyrene 7.9E-08 -- 4.1E-08 1.2E-07 -- -- -- -- --

Benzo(b)fluoranthene 1.6E-08 -- 8.5E-09 2.5E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.8E-08 -- -- 6.8E-08

Chromium -- -- -- -- No Observed Effects 8.9E-05 -- -- 8.9E-05

Chrysene 1.1E-09 -- 5.8E-10 1.7E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.1E-07 -- -- 1.1E-07

Cobalt -- -- -- -- Blood 5.8E-02 -- -- 5.8E-02

Copper -- -- -- -- GI 1.6E-03 -- -- 1.6E-03

Dioxin TEQ 9.5E-10 -- 1.1E-10 1.1E-09 Developmental 2.1E-05 -- 2.6E-06 2.4E-05

Ethylbenzene 8.3E-11 -- -- 8.3E-11 Liver, Kidney 2.2E-07 -- -- 2.2E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.5E-07 -- 3.9E-07 1.1E-06

Heptachlor 1.7E-09 -- 6.9E-10 2.4E-09 Liver 2.5E-06 -- 9.8E-07 3.4E-06

HMX -- -- -- -- Liver 6.8E-06 -- 1.6E-07 7.0E-06

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 6.9E-05 -- -- 6.9E-05

Nitroglycerine 2.0E-09 -- 8.0E-10 2.8E-09 -- 3.4E-03 -- 1.4E-03 4.8E-03

Phenanthrene -- -- -- -- No Observed Effects 5.9E-07 -- 3.1E-07 9.0E-07

Phenol -- -- -- -- Body Weight 5.1E-07 -- 2.1E-07 7.2E-07

Pyrene -- -- -- -- Kidney 3.1E-06 -- 1.6E-06 4.7E-06

RDX 2.2E-08 -- 1.3E-09 2.4E-08 Reproductive 2.0E-04 -- 1.2E-05 2.1E-04

Selenium -- -- -- -- Whole Body 1.5E-04 -- -- 1.5E-04

Silver -- -- -- -- Skin 2.5E-05 -- -- 2.5E-05

Tetrachloroethene 7.6E-10 -- -- 7.6E-10 Liver, Body Weight 4.1E-07 -- -- 4.1E-07

Tin -- -- -- -- Liver, Kidney 3.2E-05 -- -- 3.2E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.5E-07 -- -- 1.5E-07

Total PCBs 7.8E-08 -- 4.4E-08 1.2E-07 Developmental 5.7E-03 -- 3.2E-03 8.9E-03

Trichloroethene 7.0E-12 -- -- 7.0E-12 -- -- -- -- --

Vinyl chloride 5.3E-07 -- -- 5.3E-07 Liver 1.9E-03 -- -- 1.9E-03

Xylene (total) -- -- -- -- Body Weight, Death 2.2E-07 -- -- 2.2E-07

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Zinc -- -- -- -- Blood 8.8E-04 -- -- 8.8E-04

Chemical Total 7.5E-07 -- 1.1E-07 8.6E-07 8.6E-02 -- 5.3E-03 9.1E-02

Exposure Point Total 8.6E-07 9.1E-02

Outdoor Air 1,2-Dichloroethane -- 5.6E-09 -- 5.6E-09 Liver -- 1.9E-06 -- 1.9E-06

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 2.2E-07 -- 2.2E-07 Organ Weight -- 7.4E-05 -- 7.4E-05

4,4'-DDD -- 5.0E-14 -- 5.0E-14 -- -- -- -- --

4,4'-DDT -- 1.4E-13 -- 1.4E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.2E-10 -- 1.2E-10

Acetone -- -- -- -- CNS -- 2.0E-07 -- 2.0E-07

Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 2.8E-04 -- 2.8E-04

Benzene -- 7.5E-09 -- 7.5E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)pyrene -- 3.7E-12 -- 3.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 7.7E-13 -- 7.7E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 5.3E-14 -- 5.3E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Copper -- -- -- -- -- -- -- -- --

Dioxin TEQ -- 1.4E-13 -- 1.4E-13 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 2.8E-10 -- 2.8E-10

Ethylbenzene -- 2.2E-09 -- 2.2E-09 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 2.8E-13 -- 2.8E-13 -- -- -- -- --

HMX -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Nitroglycerine -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.0E-10 -- 4.0E-10

Pyrene -- -- -- -- -- -- -- -- --

RDX -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.0E-08 -- 2.0E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.3E-09 -- 2.3E-09 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Radhika
Line
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TABLE I2-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Total PCBs -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Trichloroethene -- 6.9E-10 -- 6.9E-10 CNS -- 1.7E-06 -- 1.7E-06

Vinyl chloride -- 1.0E-04 -- 1.0E-04 Liver -- 3.9E-02 -- 3.9E-02

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.0E-04 -- 1.0E-04 -- 7.0E-02 -- 7.0E-02

Exposure Point Total 1.0E-04 7.0E-02

Exposure Medium Total 1.0E-04 1.6E-01

Medium Total 1.0E-04 1.6E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 5.9E-07 -- 5.9E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 2.2E-09 -- 2.2E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 2.3E-08 -- 2.3E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 6.1E-08 -- 6.1E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 4.8E-09 -- 4.8E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 1.9E-08 -- 1.9E-08 Developmental -- 2.3E-05 -- 2.3E-05

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 6.1E-10 -- 6.1E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 1.6E-09 -- 1.6E-09 CNS -- 4.0E-06 -- 4.0E-06

Radhika
Line
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TABLE I2-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 1.8E-08 -- 1.8E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 7.2E-07 -- 7.2E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 7.2E-07 4.1E-03

Exposure Medium Total 7.2E-07 4.1E-03

Medium Total 7.2E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 9.6E-09 -- 9.6E-09 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-10 -- 3.4E-10 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 9.0E-09 -- 9.0E-09 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 1.3E-03 -- 1.3E-03 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 1.3E-03 4.9E-01

Exposure Medium Total 1.3E-03 4.9E-01

Medium Total 1.3E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.1E-04 Total Hazard (Soil and Soil Gas) 1.7E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.4E-03 Total Hazard (Soil and Groundwater) 6.5E-01
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TABLE I2-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.9E-02 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 3.4E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 2.0E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 8.9E-05 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.2E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 8.9E-03 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 2.8E-10 -- --
VOC Volatile organic compound Eyes 2.1E-03 -- --

Fetus 2.8E-04 -- --
GI 1.6E-03 -- 3.6E-06

Hair -- -- --
Immunological 2.1E-03 -- --

Kidney 1.4E-03 -- 1.4E-05

Liver 5.2E-02 4.8E-01 6.0E-05

Nails 2.1E-03 -- --
No Observed Adverse Effects -- -- --

No Observed Effects 9.0E-05 -- --
Nose -- -- 2.4E-05

Organ weight 7.4E-05 5.3E-03 4.1E-05

PNS 5.4E-06 5.5E-05 1.2E-04

Reproductive 2.1E-04 -- 5.1E-04

Respiratory 3.1E-02 7.3E-05 2.1E-04

Skin 2.5E-05 -- --
Vascular -- -- --

Whole body 1.9E-04 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Vinyl chloride -- 1.0E-04 -- 1.0E-04 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 1.0E-04 -- 1.0E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.0E-04 0.0E+00

Exposure Medium Total 1.0E-04 0.0E+00

Medium Total 1.0E-04 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.3E-03 -- 1.3E-03 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.3E-03 -- 1.3E-03 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.3E-03 0.0E+00

Exposure Medium Total 1.3E-03 0.0E+00

Medium Total 1.3E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.0E-04 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.4E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California



1 of 6

TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 4.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.1E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06

1,2-Dichloroethene (total) 7.2E+01 mg/kg 7.9E-05 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01

1,4-Dichlorobenzene 6.9E-01 mg/kg 7.6E-07 mg/kg-day 5.4E-03 (mg/kg-day)-1 4.1E-09 8.8E-06 mg/kg-day 7.0E-02 mg/kg-day 1.3E-04

4,4'-DDD 3.0E-03 mg/kg 3.3E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 7.9E-10 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 6.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.3E-09 7.8E-08 mg/kg-day 5.0E-04 mg/kg-day 1.6E-04

4-Methylphenol 9.8E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day 2.5E-04

Acetone 9.7E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 9.0E-01 mg/kg-day 1.4E-06

Aroclor-1260 2.0E-02 mg/kg 2.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02

Barium 2.0E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 2.0E-01 mg/kg-day 1.3E-02

Benzene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.3E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)pyrene 1.4E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.8E-07 1.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.8E-08 3.7E-07 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg 5.4E-09 mg/kg-day -- -- -- 6.3E-08 mg/kg-day 1.0E-01 mg/kg-day 6.3E-07

Chromium 9.7E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 1.5E+00 mg/kg-day 8.3E-04

Chrysene 2.0E-02 mg/kg 2.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.6E-09 2.6E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg 1.8E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 2.0E-03 mg/kg-day 1.0E-06

Cobalt 1.3E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01

Copper 4.8E+01 mg/kg 5.3E-05 mg/kg-day -- -- -- 6.1E-04 mg/kg-day 4.0E-02 mg/kg-day 1.5E-02

Dioxin TEQ 1.6E-08 mg/kg 1.7E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.2E-09 2.0E-13 mg/kg-day 1.0E-09 mg/kg-day 2.0E-04

Ethylbenzene 1.6E-02 mg/kg 1.8E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.9E-10 2.0E-07 mg/kg-day 1.0E-01 mg/kg-day 2.0E-06

Fluoranthene 2.2E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

Heptachlor 9.0E-04 mg/kg 9.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.3E-05

HMX 2.5E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-02 mg/kg-day 6.4E-05

Lead 6.7E+01 mg/kg 7.3E-05 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --

Molybdenum 2.5E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-03 mg/kg-day 6.4E-04

Nitroglycerine 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.7E-02 (mg/kg-day)-1 4.7E-09 3.2E-06 mg/kg-day 1.0E-04 mg/kg-day 3.2E-02

Phenanthrene 1.3E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Phenol 1.1E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-01 mg/kg-day 4.8E-06

Pyrene 6.8E-02 mg/kg 7.5E-08 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

RDX 4.3E-01 mg/kg 4.7E-07 mg/kg-day 1.1E-01 (mg/kg-day)-1 5.2E-08 5.5E-06 mg/kg-day 3.0E-03 mg/kg-day 1.8E-03

Selenium 5.6E-01 mg/kg 6.2E-07 mg/kg-day -- -- -- 7.2E-06 mg/kg-day 5.0E-03 mg/kg-day 1.4E-03

Silver 9.1E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.3E-04

Tetrachloroethene 3.0E-03 mg/kg 3.3E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.8E-09 3.8E-08 mg/kg-day 1.0E-02 mg/kg-day 3.8E-06

Tin 1.4E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 6.0E-01 mg/kg-day 3.0E-04

Titanium 4.2E+03 mg/kg 4.6E-03 mg/kg-day -- -- -- 5.3E-02 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 8.0E-02 mg/kg-day 1.4E-06

Total PCBs 8.3E-02 mg/kg 9.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-07 1.1E-06 mg/kg-day 2.0E-05 mg/kg-day 5.3E-02

Trichloroethene 2.5E-03 mg/kg 2.8E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.6E-11 3.2E-08 mg/kg-day -- -- --

Vinyl chloride 4.1E+00 mg/kg 4.5E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.2E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Xylene (total) 3.2E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-01 mg/kg-day 2.0E-06

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Zinc 1.9E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 3.0E-01 mg/kg-day 8.2E-03

Exp. Route Total 1.7E-06 8.0E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

1,4-Dichlorobenzene 6.9E-01 mg/kg -- -- 5.4E-03 (mg/kg-day)-1 -- -- -- 7.0E-02 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 9.5E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.3E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 5.8E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

4-Methylphenol 9.8E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 3.6E-07 mg/kg-day 5.0E-03 mg/kg-day 7.3E-05

Acetone 9.7E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Aroclor-1260 2.0E-02 mg/kg 8.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-08 1.0E-07 mg/kg-day 2.0E-05 mg/kg-day 5.2E-03

Barium 2.0E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)pyrene 1.4E-02 mg/kg 5.8E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.9E-08 6.7E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 1.4E-07 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 9.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 8.3E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.9E-10 9.6E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 4.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dioxin TEQ 1.6E-08 mg/kg 1.5E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.9E-10 1.7E-14 mg/kg-day 1.0E-09 mg/kg-day 1.7E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 9.1E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.7E-06

Heptachlor 9.0E-04 mg/kg 2.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-09 3.3E-09 mg/kg-day 5.0E-04 mg/kg-day 6.7E-06

HMX 2.5E-01 mg/kg 4.8E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 5.0E-02 mg/kg-day 1.1E-06

Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 2.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Nitroglycerine 2.5E-01 mg/kg 7.9E-08 mg/kg-day 1.7E-02 (mg/kg-day)-1 1.4E-09 9.3E-07 mg/kg-day 1.0E-04 mg/kg-day 9.3E-03

Phenanthrene 1.3E-01 mg/kg 5.4E-08 mg/kg-day -- -- -- 6.3E-07 mg/kg-day 3.0E-01 mg/kg-day 2.1E-06

Phenol 1.1E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 3.0E-01 mg/kg-day 1.4E-06

Pyrene 6.8E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

RDX 4.3E-01 mg/kg 2.0E-08 mg/kg-day 1.1E-01 (mg/kg-day)-1 2.3E-09 2.4E-07 mg/kg-day 3.0E-03 mg/kg-day 8.0E-05

Selenium 5.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 9.1E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 8.3E-02 mg/kg 3.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.4E-08 4.3E-07 mg/kg-day 2.0E-05 mg/kg-day 2.2E-02
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TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Trichloroethene 2.5E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.9E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.8E-07 3.6E-02

Exposure Point Total 1.9E-06 8.4E-01

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.3E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 3.7E-10 ug/m3 9.7E-05 (μg/m3)-1 3.6E-14 4.3E-12 mg/m3 -- -- --

4-Methylphenol 9.8E-02 mg/kg 5.9E-09 ug/m3 -- -- -- 6.9E-11 mg/m3 6.0E-01 mg/m3 1.2E-10

Aroclor-1260 2.0E-02 mg/kg 1.2E-09 ug/m3 5.7E-04 (μg/m3)-1 6.9E-13 1.4E-11 mg/m3 -- -- --

Barium 2.0E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 5.0E-04 mg/m3 2.8E-04

Benzo(a)pyrene 1.4E-02 mg/kg 8.5E-10 ug/m3 1.1E-03 (μg/m3)-1 9.3E-13 9.9E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.8E-09 ug/m3 1.1E-04 (μg/m3)-1 1.9E-13 2.0E-11 mg/m3 -- -- --

Chromium 9.7E+01 mg/kg 5.9E-06 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 1.2E-09 ug/m3 1.1E-05 (μg/m3)-1 1.3E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.3E+01 mg/kg 7.6E-07 ug/m3 9.0E-03 (μg/m3)-1 6.9E-09 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03

Copper 4.8E+01 mg/kg 2.9E-06 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --

Dioxin TEQ 1.6E-08 mg/kg 9.5E-16 ug/m3 3.8E+01 (μg/m3)-1 3.6E-14 1.1E-17 mg/m3 4.0E-08 mg/m3 2.8E-10

Fluoranthene 2.2E-02 mg/kg 1.3E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Heptachlor 9.0E-04 mg/kg 5.4E-11 ug/m3 1.3E-03 (μg/m3)-1 7.1E-14 6.3E-13 mg/m3 -- -- --

HMX 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Lead 6.7E+01 mg/kg 4.0E-06 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Molybdenum 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Nitroglycerine 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Phenol 1.1E-01 mg/kg 6.8E-09 ug/m3 -- -- -- 7.9E-11 mg/m3 2.0E-01 mg/m3 4.0E-10

RDX 4.3E-01 mg/kg 2.6E-08 ug/m3 -- -- -- 3.0E-10 mg/m3 -- -- --

Selenium 5.6E-01 mg/kg 3.4E-08 ug/m3 -- -- -- 4.0E-10 mg/m3 2.0E-02 mg/m3 2.0E-08

Silver 9.1E-02 mg/kg 5.5E-09 ug/m3 -- -- -- 6.4E-11 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 8.4E-07 ug/m3 -- -- -- 9.8E-09 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 2.5E-04 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 8.3E-02 mg/kg 5.0E-09 ug/m3 5.7E-04 (μg/m3)-1 2.9E-12 5.9E-11 mg/m3 -- -- --

Zinc 1.9E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --

Exp. Route Total 6.9E-09 3.1E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.7E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06

(Volatiles) 1,2-Dichloroethene (total) 7.2E+01 mg/kg 2.2E+00 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --

1,4-Dichlorobenzene 6.9E-01 mg/kg 5.1E-03 ug/m3 1.1E-05 (μg/m3)-1 5.6E-08 5.9E-05 mg/m3 8.0E-01 mg/m3 7.4E-05

Acetone 9.7E-02 mg/kg 5.4E-04 ug/m3 -- -- -- 6.3E-06 mg/m3 3.1E+01 mg/m3 2.0E-07

Benzene 3.0E-03 mg/kg 6.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.9E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05
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TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Carbon disulfide 5.0E-03 mg/kg 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

cis-1,2-Dichloroethene 1.6E-04 mg/kg 4.9E-06 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Ethylbenzene 1.6E-02 mg/kg 2.2E-04 ug/m3 2.5E-06 (μg/m3)-1 5.4E-10 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 1.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 2.2E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 9.7E-05 ug/m3 5.9E-06 (μg/m3)-1 5.8E-10 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 1.6E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 2.5E-03 mg/kg 8.7E-05 ug/m3 2.0E-06 (μg/m3)-1 1.7E-10 1.0E-06 mg/m3 6.0E-01 mg/m3 1.7E-06

Vinyl chloride 4.1E+00 mg/kg 3.3E-01 ug/m3 7.8E-05 (μg/m3)-1 2.6E-05 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Xylene (total) 3.2E-02 mg/kg 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 2.6E-05 3.9E-02

Exposure Point Total 2.6E-05 7.0E-02

Exposure Medium Total 2.8E-05 9.1E-01

Medium Total 2.8E-05 9.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 4.5E-04 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 8.7E-04 ug/m3 1.7E-04 (μg/m3)-1 1.5E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 4.9E-05 ug/m3 1.1E-05 (μg/m3)-1 5.4E-10 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 7.5E-04 ug/m3 7.7E-06 (μg/m3)-1 5.8E-09 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 8.9E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 2.8E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 9.5E-05 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 1.4E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 5.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.5E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 8.8E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 2.3E-04 ug/m3 5.3E-06 (μg/m3)-1 1.2E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 3.2E-05 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 4.2E-04 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 6.3E-03 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 1.9E-03 ug/m3 2.5E-06 (μg/m3)-1 4.8E-09 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 5.2E-05 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 5.7E-04 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 7.6E-03 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 1.0E-06 (μg/m3)-1 1.5E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 3.0E-03 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Styrene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Radhika
Line



5 of 6

TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Tetrachloroethene 1.5E-03 (a) ug/m3 1.2E-04 ug/m3 5.9E-06 (μg/m3)-1 7.3E-10 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 4.0E-05 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 9.0E-03 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 2.0E-04 ug/m3 2.0E-06 (μg/m3)-1 4.1E-10 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 7.1E-05 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 3.3E-04 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 5.8E-05 ug/m3 7.8E-05 (μg/m3)-1 4.5E-09 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.8E-07 4.1E-03

Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03

Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 5.9E-04 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 8.3E-05 ug/m3 2.9E-05 (μg/m3)-1 2.4E-09 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 3.3E-03 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 1.0E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 3.4E-05 ug/m3 2.5E-06 (μg/m3)-1 8.4E-11 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 5.6E-05 ug/m3 4.0E-05 (μg/m3)-1 2.2E-09 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 2.7E-02 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 6.0E-04 ug/m3 2.0E-06 (μg/m3)-1 1.2E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 4.1E+00 ug/m3 7.8E-05 (μg/m3)-1 3.2E-04 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 3.2E-04 4.9E-01

Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01

Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.8E-05 Total of Receptor Hazards (Soil and Soil Gas) 9.1E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.5E-04 Total of Receptor Hazards (Soil and Groundwater) 1.4E+00
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TABLE I2-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter



1 of 5

TABLE I2-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethane 2.1E-10 -- -- 2.1E-10 Kidney 2.6E-06 -- -- 2.6E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

1,4-Dichlorobenzene 4.1E-09 -- -- 4.1E-09 Respiratory 1.3E-04 -- -- 1.3E-04

4,4'-DDD 7.9E-10 -- 2.3E-10 1.0E-09 -- -- -- -- --

4,4'-DDT 2.3E-09 -- 2.0E-10 2.5E-09 Liver 1.6E-04 -- 1.4E-05 1.7E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 2.5E-04 -- 7.3E-05 3.2E-04

Acetone -- -- -- -- Kidney 1.4E-06 -- -- 1.4E-06

Aroclor-1260 4.4E-08 -- 1.8E-08 6.2E-08 Eyes, Nails, Immunological 1.3E-02 -- 5.2E-03 1.8E-02

Barium -- -- -- -- Kidney 1.3E-02 -- -- 1.3E-02

Benzene 3.3E-10 -- -- 3.3E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)pyrene 1.8E-07 -- 6.9E-08 2.5E-07 -- -- -- -- --

Benzo(b)fluoranthene 3.8E-08 -- 1.4E-08 5.3E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.3E-07 -- -- 6.3E-07

Chromium -- -- -- -- No Observed Effects 8.3E-04 -- -- 8.3E-04

Chrysene 2.6E-09 -- 9.9E-10 3.6E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.0E-06 -- -- 1.0E-06

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01

Copper -- -- -- -- GI 1.5E-02 -- -- 1.5E-02

Dioxin TEQ 2.2E-09 -- 1.9E-10 2.4E-09 Developmental 2.0E-04 -- 1.7E-05 2.2E-04

Ethylbenzene 1.9E-10 -- -- 1.9E-10 Liver, Kidney 2.0E-06 -- -- 2.0E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.0E-06 -- 2.7E-06 9.7E-06

Heptachlor 4.0E-09 -- 1.2E-09 5.2E-09 Liver 2.3E-05 -- 6.7E-06 3.0E-05

HMX -- -- -- -- Liver 6.4E-05 -- 1.1E-06 6.5E-05

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 6.4E-04 -- -- 6.4E-04

Nitroglycerine 4.7E-09 -- 1.4E-09 6.0E-09 -- 3.2E-02 -- 9.3E-03 4.1E-02

Phenanthrene -- -- -- -- No Observed Effects 5.5E-06 -- 2.1E-06 7.6E-06

Phenol -- -- -- -- Body Weight 4.8E-06 -- 1.4E-06 6.2E-06

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

RDX 5.2E-08 -- 2.3E-09 5.4E-08 Reproductive 1.8E-03 -- 8.0E-05 1.9E-03

Selenium -- -- -- -- Whole Body 1.4E-03 -- -- 1.4E-03

Silver -- -- -- -- Skin 2.3E-04 -- -- 2.3E-04

Tetrachloroethene 1.8E-09 -- -- 1.8E-09 Liver, Body Weight 3.8E-06 -- -- 3.8E-06

Tin -- -- -- -- Liver, Kidney 3.0E-04 -- -- 3.0E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.4E-06 -- -- 1.4E-06

Total PCBs 1.8E-07 -- 7.4E-08 2.6E-07 Developmental 5.3E-02 -- 2.2E-02 7.5E-02

Trichloroethene 1.6E-11 -- -- 1.6E-11 -- -- -- -- --

Vinyl chloride 1.2E-06 -- -- 1.2E-06 Liver 1.8E-02 -- -- 1.8E-02

Xylene (total) -- -- -- -- Body Weight, Death 2.0E-06 -- -- 2.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Radhika
Line
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TABLE I2-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Zinc -- -- -- -- Blood 8.2E-03 -- -- 8.2E-03

Chemical Total 1.7E-06 -- 1.8E-07 1.9E-06 8.0E-01 -- 3.6E-02 8.4E-01

Exposure Point Total 1.9E-06 8.4E-01

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 1.9E-06 -- 1.9E-06

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 5.6E-08 -- 5.6E-08 Organ Weight -- 7.4E-05 -- 7.4E-05

4,4'-DDD -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

4,4'-DDT -- 3.6E-14 -- 3.6E-14 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.2E-10 -- 1.2E-10

Acetone -- -- -- -- CNS -- 2.0E-07 -- 2.0E-07

Aroclor-1260 -- 6.9E-13 -- 6.9E-13 -- -- -- -- --

Barium -- -- -- -- Fetus -- 2.8E-04 -- 2.8E-04

Benzene -- 1.9E-09 -- 1.9E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)pyrene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --

Benzo(b)fluoranthene -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 1.3E-14 -- 1.3E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 6.9E-09 -- 6.9E-09 Respiratory -- 1.5E-03 -- 1.5E-03

Copper -- -- -- -- -- -- -- -- --

Dioxin TEQ -- 3.6E-14 -- 3.6E-14 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 2.8E-10 -- 2.8E-10

Ethylbenzene -- 5.4E-10 -- 5.4E-10 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 7.1E-14 -- 7.1E-14 -- -- -- -- --

HMX -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Nitroglycerine -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.0E-10 -- 4.0E-10

Pyrene -- -- -- -- -- -- -- -- --

RDX -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.0E-08 -- 2.0E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 5.8E-10 -- 5.8E-10 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Radhika
Line
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TABLE I2-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Total PCBs -- 2.9E-12 -- 2.9E-12 -- -- -- -- --

Trichloroethene -- 1.7E-10 -- 1.7E-10 CNS -- 1.7E-06 -- 1.7E-06

Vinyl chloride -- 2.6E-05 -- 2.6E-05 Liver -- 3.9E-02 -- 3.9E-02

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 7.0E-02 -- 7.0E-02

Exposure Point Total 2.6E-05 7.0E-02

Exposure Medium Total 2.8E-05 9.1E-01

Medium Total 2.8E-05 9.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 1.5E-07 -- 1.5E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 5.4E-10 -- 5.4E-10 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 5.8E-09 -- 5.8E-09 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 1.5E-08 -- 1.5E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 1.2E-09 -- 1.2E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 4.8E-09 -- 4.8E-09 Developmental -- 2.3E-05 -- 2.3E-05

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 1.5E-10 -- 1.5E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 7.3E-10 -- 7.3E-10 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 4.1E-10 -- 4.1E-10 CNS -- 4.0E-06 -- 4.0E-06

Radhika
Line
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TABLE I2-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 4.5E-09 -- 4.5E-09 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.8E-07 -- 1.8E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 1.8E-07 4.1E-03

Exposure Medium Total 1.8E-07 4.1E-03

Medium Total 1.8E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 2.4E-09 -- 2.4E-09 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-11 -- 8.4E-11 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 2.2E-09 -- 2.2E-09 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 1.2E-09 -- 1.2E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 3.2E-04 -- 3.2E-04 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 3.2E-04 4.9E-01

Exposure Medium Total 3.2E-04 4.9E-01

Medium Total 3.2E-04 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.8E-05 Total Hazard (Soil and Soil Gas) 9.1E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.5E-04 Total Hazard (Soil and Groundwater) 1.4E+00
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TABLE I2-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 4.5E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 2.0E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 3.7E-04 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.0E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.5E-02 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 2.8E-10 -- --
VOC Volatile organic compound Eyes 1.8E-02 -- --

Fetus 2.8E-04 -- --
GI 1.5E-02 -- 3.6E-06

Hair -- -- --
Immunological 1.8E-02 -- --

Kidney 1.3E-02 -- 1.4E-05

Liver 1.6E-01 4.8E-01 6.0E-05

Nails 1.8E-02 -- --
No Observed Adverse Effects -- -- --

No Observed Effects 8.4E-04 -- --
Nose -- -- 2.4E-05

Organ weight 7.6E-05 5.3E-03 4.1E-05

PNS 5.4E-06 5.5E-05 1.2E-04

Reproductive 1.9E-03 -- 5.1E-04

Respiratory 3.1E-02 7.3E-05 2.1E-04

Skin 2.3E-04 -- --
Vascular -- -- --

Whole body 1.8E-03 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Vinyl chloride 1.2E-06 -- -- 1.2E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 0.0E+00 1.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-06 0.0E+00

Outdoor Air Vinyl chloride -- 2.6E-05 -- 2.6E-05 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 2.6E-05 -- 2.6E-05 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 2.6E-05 0.0E+00

Exposure Medium Total 2.7E-05 0.0E+00

Medium Total 2.7E-05 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 3.2E-04 -- 3.2E-04 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 3.2E-04 -- 3.2E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 3.2E-04 0.0E+00

Exposure Medium Total 3.2E-04 0.0E+00

Medium Total 3.2E-04 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-05 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.5E-04 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 6.3E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.9E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06

1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.2E-04 mg/kg-day 9.0E-03 mg/kg-day 1.0E-01

1,4-Dichlorobenzene 6.9E-01 mg/kg 1.1E-06 mg/kg-day 5.4E-03 (mg/kg-day)-1 5.8E-09 8.8E-06 mg/kg-day 7.0E-02 mg/kg-day 1.3E-04

4,4'-DDD 3.0E-03 mg/kg 4.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.1E-09 3.8E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 9.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-09 7.8E-08 mg/kg-day 5.0E-04 mg/kg-day 1.6E-04

4-Methylphenol 9.8E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day 2.5E-04

Acetone 9.7E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 9.0E-01 mg/kg-day 1.4E-06

Aroclor-1260 2.0E-02 mg/kg 3.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.3E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02

Barium 2.0E+02 mg/kg 3.1E-04 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 2.0E-01 mg/kg-day 1.3E-02

Benzene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.7E-10 3.8E-08 mg/kg-day 4.0E-03 mg/kg-day 9.6E-06

Benzo(a)pyrene 1.4E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.6E-07 1.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 4.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.4E-08 3.7E-07 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg 7.8E-09 mg/kg-day -- -- -- 6.3E-08 mg/kg-day 1.0E-01 mg/kg-day 6.3E-07

Chromium 9.7E+01 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 1.5E+00 mg/kg-day 8.3E-04

Chrysene 2.0E-02 mg/kg 3.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.8E-09 2.6E-07 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg 2.5E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 2.0E-03 mg/kg-day 1.0E-06

Cobalt 1.3E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.4E-01

Copper 4.8E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 6.1E-04 mg/kg-day 4.0E-02 mg/kg-day 1.5E-02

Dioxin TEQ 1.6E-08 mg/kg 2.4E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.2E-09 2.0E-13 mg/kg-day 1.0E-09 mg/kg-day 2.0E-04

Ethylbenzene 1.6E-02 mg/kg 2.5E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 2.8E-10 2.0E-07 mg/kg-day 1.0E-01 mg/kg-day 2.0E-06

Fluoranthene 2.2E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 4.0E-02 mg/kg-day 7.0E-06

Heptachlor 9.0E-04 mg/kg 1.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.8E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.3E-05

HMX 2.5E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-02 mg/kg-day 6.4E-05

Lead 6.7E+01 mg/kg 1.0E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --

Molybdenum 2.5E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-03 mg/kg-day 6.4E-04

Nitroglycerine 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.7E-02 (mg/kg-day)-1 6.7E-09 3.2E-06 mg/kg-day 1.0E-04 mg/kg-day 3.2E-02

Phenanthrene 1.3E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Phenol 1.1E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-01 mg/kg-day 4.8E-06

Pyrene 6.8E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.7E-07 mg/kg-day 3.0E-02 mg/kg-day 2.9E-05

RDX 4.3E-01 mg/kg 6.7E-07 mg/kg-day 1.1E-01 (mg/kg-day)-1 7.4E-08 5.5E-06 mg/kg-day 3.0E-03 mg/kg-day 1.8E-03

Selenium 5.6E-01 mg/kg 8.8E-07 mg/kg-day -- -- -- 7.2E-06 mg/kg-day 5.0E-03 mg/kg-day 1.4E-03

Silver 9.1E-02 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.3E-04

Tetrachloroethene 3.0E-03 mg/kg 4.7E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 2.5E-09 3.8E-08 mg/kg-day 1.0E-02 mg/kg-day 3.8E-06

Tin 1.4E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 6.0E-01 mg/kg-day 3.0E-04

Titanium 4.2E+03 mg/kg 6.5E-03 mg/kg-day -- -- -- 5.3E-02 mg/kg-day -- -- --

Toluene 9.0E-03 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 8.0E-02 mg/kg-day 1.4E-06

Total PCBs 8.3E-02 mg/kg 1.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-07 1.1E-06 mg/kg-day 2.0E-05 mg/kg-day 5.3E-02

Trichloroethene 2.5E-03 mg/kg 3.9E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 2.3E-11 3.2E-08 mg/kg-day -- -- --

Vinyl chloride 4.1E+00 mg/kg 6.5E-06 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.8E-06 5.3E-05 mg/kg-day 3.0E-03 mg/kg-day 1.8E-02

Xylene (total) 3.2E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 2.0E-01 mg/kg-day 2.0E-06

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Zinc 1.9E+02 mg/kg 3.0E-04 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 3.0E-01 mg/kg-day 8.2E-03

Exp. Route Total 2.5E-06 8.0E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --

1,2-Dichloroethene (total) 7.2E+01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

1,4-Dichlorobenzene 6.9E-01 mg/kg -- -- 5.4E-03 (mg/kg-day)-1 -- -- -- 7.0E-02 mg/kg-day --

4,4'-DDD 3.0E-03 mg/kg 1.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.6E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 6.1E-03 mg/kg 9.2E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.1E-10 6.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.4E-05

4-Methylphenol 9.8E-02 mg/kg 5.0E-08 mg/kg-day -- -- -- 3.6E-07 mg/kg-day 5.0E-03 mg/kg-day 7.3E-05

Acetone 9.7E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

Aroclor-1260 2.0E-02 mg/kg 1.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.8E-08 1.0E-07 mg/kg-day 2.0E-05 mg/kg-day 5.2E-03

Barium 2.0E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.0E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)pyrene 1.4E-02 mg/kg 9.2E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-07 6.7E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.3E-08 1.4E-07 mg/kg-day -- -- --

Carbon disulfide 5.0E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chromium 9.7E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 2.0E-02 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-09 9.6E-08 mg/kg-day -- -- --

cis-1,2-Dichloroethene 1.6E-04 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cobalt 1.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 4.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dioxin TEQ 1.6E-08 mg/kg 2.4E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-10 1.7E-14 mg/kg-day 1.0E-09 mg/kg-day 1.7E-05

Ethylbenzene 1.6E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 2.2E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.7E-06

Heptachlor 9.0E-04 mg/kg 4.5E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-09 3.3E-09 mg/kg-day 5.0E-04 mg/kg-day 6.7E-06

HMX 2.5E-01 mg/kg 7.6E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 5.0E-02 mg/kg-day 1.1E-06

Lead 6.7E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 2.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Nitroglycerine 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.7E-02 (mg/kg-day)-1 2.1E-09 9.3E-07 mg/kg-day 1.0E-04 mg/kg-day 9.3E-03

Phenanthrene 1.3E-01 mg/kg 8.5E-08 mg/kg-day -- -- -- 6.3E-07 mg/kg-day 3.0E-01 mg/kg-day 2.1E-06

Phenol 1.1E-01 mg/kg 5.7E-08 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 3.0E-01 mg/kg-day 1.4E-06

Pyrene 6.8E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

RDX 4.3E-01 mg/kg 3.3E-08 mg/kg-day 1.1E-01 (mg/kg-day)-1 3.6E-09 2.4E-07 mg/kg-day 3.0E-03 mg/kg-day 8.0E-05

Selenium 5.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 9.1E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Tetrachloroethene 3.0E-03 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 9.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 8.3E-02 mg/kg 5.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-07 4.3E-07 mg/kg-day 2.0E-05 mg/kg-day 2.2E-02
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Trichloroethene 2.5E-03 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 4.1E+00 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 3.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 1.9E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.9E-07 3.6E-02

Exposure Point Total 2.8E-06 8.4E-01

Outdoor Air Inhalation 4,4'-DDD 3.0E-03 mg/kg 9.1E-10 ug/m3 6.9E-05 (μg/m3)-1 6.3E-14 2.1E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDT 6.1E-03 mg/kg 1.8E-09 ug/m3 9.7E-05 (μg/m3)-1 1.8E-13 4.3E-12 mg/m3 -- -- --

4-Methylphenol 9.8E-02 mg/kg 3.0E-08 ug/m3 -- -- -- 6.9E-11 mg/m3 6.0E-01 mg/m3 1.2E-10

Aroclor-1260 2.0E-02 mg/kg 6.0E-09 ug/m3 5.7E-04 (μg/m3)-1 3.5E-12 1.4E-11 mg/m3 -- -- --

Barium 2.0E+02 mg/kg 6.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 5.0E-04 mg/m3 2.8E-04

Benzo(a)pyrene 1.4E-02 mg/kg 4.2E-09 ug/m3 1.1E-03 (μg/m3)-1 4.7E-12 9.9E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 2.9E-02 mg/kg 8.8E-09 ug/m3 1.1E-04 (μg/m3)-1 9.6E-13 2.0E-11 mg/m3 -- -- --

Chromium 9.7E+01 mg/kg 2.9E-05 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Chrysene 2.0E-02 mg/kg 6.0E-09 ug/m3 1.1E-05 (μg/m3)-1 6.6E-14 1.4E-11 mg/m3 -- -- --

Cobalt 1.3E+01 mg/kg 3.8E-06 ug/m3 9.0E-03 (μg/m3)-1 3.4E-08 8.9E-09 mg/m3 6.0E-06 mg/m3 1.5E-03

Copper 4.8E+01 mg/kg 1.5E-05 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --

Dioxin TEQ 1.6E-08 mg/kg 4.7E-15 ug/m3 3.8E+01 (μg/m3)-1 1.8E-13 1.1E-17 mg/m3 4.0E-08 mg/m3 2.8E-10

Fluoranthene 2.2E-02 mg/kg 6.6E-09 ug/m3 -- -- -- 1.6E-11 mg/m3 -- -- --

Heptachlor 9.0E-04 mg/kg 2.7E-10 ug/m3 1.3E-03 (μg/m3)-1 3.5E-13 6.3E-13 mg/m3 -- -- --

HMX 2.5E-01 mg/kg 7.6E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Lead 6.7E+01 mg/kg 2.0E-05 ug/m3 -- -- -- 4.7E-08 mg/m3 -- -- --

Molybdenum 2.5E-01 mg/kg 7.6E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Nitroglycerine 2.5E-01 mg/kg 7.6E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --

Phenol 1.1E-01 mg/kg 3.4E-08 ug/m3 -- -- -- 7.9E-11 mg/m3 2.0E-01 mg/m3 4.0E-10

RDX 4.3E-01 mg/kg 1.3E-07 ug/m3 -- -- -- 3.0E-10 mg/m3 -- -- --

Selenium 5.6E-01 mg/kg 1.7E-07 ug/m3 -- -- -- 4.0E-10 mg/m3 2.0E-02 mg/m3 2.0E-08

Silver 9.1E-02 mg/kg 2.7E-08 ug/m3 -- -- -- 6.4E-11 mg/m3 -- -- --

Tin 1.4E+01 mg/kg 4.2E-06 ug/m3 -- -- -- 9.8E-09 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.3E-03 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 8.3E-02 mg/kg 2.5E-08 ug/m3 5.7E-04 (μg/m3)-1 1.4E-11 5.9E-11 mg/m3 -- -- --

Zinc 1.9E+02 mg/kg 5.8E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 3.1E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 3.3E-04 ug/m3 2.1E-05 (μg/m3)-1 7.0E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06

(Volatiles) 1,2-Dichloroethene (total) 7.2E+01 mg/kg 1.1E+01 ug/m3 -- -- -- 2.6E-02 mg/m3 -- -- --

1,4-Dichlorobenzene 6.9E-01 mg/kg 2.5E-02 ug/m3 1.1E-05 (μg/m3)-1 2.8E-07 5.9E-05 mg/m3 8.0E-01 mg/m3 7.4E-05

Acetone 9.7E-02 mg/kg 2.7E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 3.1E+01 mg/m3 2.0E-07

Benzene 3.0E-03 mg/kg 3.2E-04 ug/m3 2.9E-05 (μg/m3)-1 9.4E-09 7.6E-07 mg/m3 3.0E-02 mg/m3 2.5E-05
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Carbon disulfide 5.0E-03 mg/kg 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 7.0E-01 mg/m3 5.4E-06

cis-1,2-Dichloroethene 1.6E-04 mg/kg 2.4E-05 ug/m3 -- -- -- 5.7E-08 mg/m3 -- -- --

Ethylbenzene 1.6E-02 mg/kg 1.1E-03 ug/m3 2.5E-06 (μg/m3)-1 2.7E-09 2.5E-06 mg/m3 1.0E+00 mg/m3 2.5E-06

Phenanthrene 1.3E-01 mg/kg 9.5E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Pyrene 6.8E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --

Tetrachloroethene 3.0E-03 mg/kg 4.9E-04 ug/m3 5.9E-06 (μg/m3)-1 2.9E-09 1.1E-06 mg/m3 3.5E-02 mg/m3 3.2E-05

Toluene 9.0E-03 mg/kg 8.0E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 5.0E+00 mg/m3 3.7E-07

Trichloroethene 2.5E-03 mg/kg 4.3E-04 ug/m3 2.0E-06 (μg/m3)-1 8.7E-10 1.0E-06 mg/m3 6.0E-01 mg/m3 1.7E-06

Vinyl chloride 4.1E+00 mg/kg 1.7E+00 ug/m3 7.8E-05 (μg/m3)-1 1.3E-04 3.9E-03 mg/m3 1.0E-01 mg/m3 3.9E-02

Xylene (total) 3.2E-02 mg/kg 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 1.0E-01 mg/m3 4.9E-05

Exp. Route Total 1.3E-04 3.9E-02

Exposure Point Total 1.3E-04 7.0E-02

Exposure Medium Total 1.3E-04 9.1E-01

Medium Total 1.3E-04 9.1E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 2.1E-02 (a) ug/m3 8.5E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 7.0E-03 mg/m3 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene 5.5E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

1,3-Butadiene 1.1E-02 (a) ug/m3 4.3E-03 ug/m3 1.7E-04 (μg/m3)-1 7.4E-07 1.0E-05 mg/m3 2.0E-02 mg/m3 5.1E-04

1,3-Dichlorobenzene 6.0E-04 (a) ug/m3 2.5E-04 ug/m3 1.1E-05 (μg/m3)-1 2.7E-09 5.7E-07 mg/m3 8.0E-01 mg/m3 7.2E-07

1,4-Dioxane 9.1E-03 (a) ug/m3 3.7E-03 ug/m3 7.7E-06 (μg/m3)-1 2.9E-08 8.7E-06 mg/m3 3.0E+00 mg/m3 2.9E-06

2-Butanone 1.1E-02 (a) ug/m3 4.5E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 5.0E+00 mg/m3 2.1E-06

2-Hexanone 3.4E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 3.0E-02 mg/m3 1.1E-04

4-Ethyltoluene 7.7E-03 (a) ug/m3 3.2E-03 ug/m3 -- -- -- 7.4E-06 mg/m3 5.0E+00 mg/m3 1.5E-06

4-Methyl-2-Pentanone 1.2E-03 (a) ug/m3 4.7E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.0E+00 mg/m3 3.7E-07

Acetone 1.7E-01 (a) ug/m3 6.8E-02 ug/m3 -- -- -- 1.6E-04 mg/m3 3.1E+01 mg/m3 5.2E-06

Benzene 6.4E-03 (a) ug/m3 2.6E-03 ug/m3 2.9E-05 (μg/m3)-1 7.6E-08 6.1E-06 mg/m3 3.0E-02 mg/m3 2.0E-04

Carbon Disulfide 1.1E-02 (a) ug/m3 4.4E-03 ug/m3 -- -- -- 1.0E-05 mg/m3 7.0E-01 mg/m3 1.5E-05

Chloroform 2.7E-03 (a) ug/m3 1.1E-03 ug/m3 5.3E-06 (μg/m3)-1 6.0E-09 2.6E-06 mg/m3 3.0E-01 mg/m3 8.8E-06

Chloromethane 3.9E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.7E-07 mg/m3 9.0E-02 mg/m3 4.1E-06

Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Cyclohexane 5.1E-03 (a) ug/m3 2.1E-03 ug/m3 -- -- -- 4.9E-06 mg/m3 6.0E+00 mg/m3 8.2E-07

Ethanol 7.6E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.3E-05 mg/m3 4.0E+00 mg/m3 1.8E-05

Ethylbenzene 2.4E-02 (a) ug/m3 9.7E-03 ug/m3 2.5E-06 (μg/m3)-1 2.4E-08 2.3E-05 mg/m3 1.0E+00 mg/m3 2.3E-05

Freon 113 6.3E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.0E-07 mg/m3 3.0E+01 mg/m3 2.0E-08

Freon 12 3.6E-04 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 1.0E-01 mg/m3 3.5E-06

Heptane 7.0E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 7.0E+00 mg/m3 9.5E-07

M,P-Xylene 9.3E-02 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 8.9E-05 mg/m3 7.0E-01 mg/m3 1.3E-04

Methylene Chloride 1.9E-03 (a) ug/m3 7.6E-04 ug/m3 1.0E-06 (μg/m3)-1 7.6E-10 1.8E-06 mg/m3 4.0E-01 mg/m3 4.4E-06

O-Xylene 3.6E-02 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 3.5E-05 mg/m3 7.0E-01 mg/m3 5.0E-05

Styrene 2.4E-03 (a) ug/m3 9.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E+00 mg/m3 2.3E-06

Radhika
Line
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tetrachloroethene 1.5E-03 (a) ug/m3 6.2E-04 ug/m3 5.9E-06 (μg/m3)-1 3.7E-09 1.4E-06 mg/m3 3.5E-02 mg/m3 4.1E-05

Tetrahydrofuran 4.9E-04 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 4.7E-07 mg/m3 2.0E-02 mg/m3 2.4E-05

Toluene 1.1E-01 (a) ug/m3 4.5E-02 ug/m3 -- -- -- 1.0E-04 mg/m3 5.0E+00 mg/m3 2.1E-05

Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.1E-05

Trichloroethene 2.5E-03 (a) ug/m3 1.0E-03 ug/m3 2.0E-06 (μg/m3)-1 2.0E-09 2.4E-06 mg/m3 6.0E-01 mg/m3 4.0E-06

Trichlorofluoromethane 8.6E-04 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 8.2E-07 mg/m3 7.0E-01 mg/m3 1.2E-06

Vinyl Acetate 4.0E-03 (a) ug/m3 1.7E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 2.0E-01 mg/m3 1.9E-05

Vinyl Chloride 7.0E-04 (a) ug/m3 2.9E-04 ug/m3 7.8E-05 (μg/m3)-1 2.3E-08 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 9.1E-07 4.1E-03

Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03

Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.1E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 2.0E-01 mg/m3 1.5E-04

(Vapor Intrusion) 2-Butanone 7.2E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.9E-06 mg/m3 5.0E+00 mg/m3 1.4E-06

Acetone 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 -- -- -- 3.1E-05 mg/m3 3.1E+01 mg/m3 1.0E-06

Benzene 1.0E-03 (a) ug/m3 4.2E-04 ug/m3 2.9E-05 (μg/m3)-1 1.2E-08 9.7E-07 mg/m3 3.0E-02 mg/m3 3.2E-05

Carbon disulfide 4.0E-02 (a) ug/m3 1.6E-02 ug/m3 -- -- -- 3.8E-05 mg/m3 7.0E-01 mg/m3 5.5E-05

Chloromethane 1.5E-03 (a) ug/m3 6.4E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 9.0E-02 mg/m3 1.6E-05

cis-1,2-Dichloroethene 1.3E+01 (a) ug/m3 5.2E+00 ug/m3 -- -- -- 1.2E-02 mg/m3 -- -- --

Ethylbenzene 4.1E-04 (a) ug/m3 1.7E-04 ug/m3 2.5E-06 (μg/m3)-1 4.2E-10 3.9E-07 mg/m3 1.0E+00 mg/m3 3.9E-07

Nitrobenzene 6.8E-04 (a) ug/m3 2.8E-04 ug/m3 4.0E-05 (μg/m3)-1 1.1E-08 6.5E-07 mg/m3 9.0E-03 mg/m3 7.3E-05

Toluene 6.4E-04 (a) ug/m3 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 5.0E+00 mg/m3 1.2E-07

trans-1,2-Dichloroethene 3.3E-01 (a) ug/m3 1.4E-01 ug/m3 -- -- -- 3.2E-04 mg/m3 6.0E-02 mg/m3 5.3E-03

Trichloroethene 7.3E-03 (a) ug/m3 3.0E-03 ug/m3 2.0E-06 (μg/m3)-1 6.0E-09 7.0E-06 mg/m3 6.0E-01 mg/m3 1.2E-05

Vinyl chloride 5.0E+01 (a) ug/m3 2.1E+01 ug/m3 7.8E-05 (μg/m3)-1 1.6E-03 4.8E-02 mg/m3 1.0E-01 mg/m3 4.8E-01

Xylene (total) 1.8E-03 (a) ug/m3 7.5E-04 ug/m3 -- -- -- 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Exp. Route Total 1.6E-03 4.9E-01

Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01

Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 1.3E-04 Total of Receptor Hazards (Soil and Soil Gas) 9.1E-01

Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.7E-03 Total of Receptor Hazards (Soil and Groundwater) 1.4E+00
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TABLE I2-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethane 2.9E-10 -- -- 2.9E-10 Kidney 2.6E-06 -- -- 2.6E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 1.0E-01 -- -- 1.0E-01

1,4-Dichlorobenzene 5.8E-09 -- -- 5.8E-09 Respiratory 1.3E-04 -- -- 1.3E-04

4,4'-DDD 1.1E-09 -- 3.6E-10 1.5E-09 -- -- -- -- --

4,4'-DDT 3.2E-09 -- 3.1E-10 3.6E-09 Liver 1.6E-04 -- 1.4E-05 1.7E-04

4-Methylphenol -- -- -- -- CNS, Respiratory, Whole Body 2.5E-04 -- 7.3E-05 3.2E-04

Acetone -- -- -- -- Kidney 1.4E-06 -- -- 1.4E-06

Aroclor-1260 6.3E-08 -- 2.8E-08 9.1E-08 Eyes, Nails, Immunological 1.3E-02 -- 5.2E-03 1.8E-02

Barium -- -- -- -- Kidney 1.3E-02 -- -- 1.3E-02

Benzene 4.7E-10 -- -- 4.7E-10 Blood 9.6E-06 -- -- 9.6E-06

Benzo(a)pyrene 2.6E-07 -- 1.1E-07 3.7E-07 -- -- -- -- --

Benzo(b)fluoranthene 5.4E-08 -- 2.3E-08 7.7E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.3E-07 -- -- 6.3E-07

Chromium -- -- -- -- No Observed Effects 8.3E-04 -- -- 8.3E-04

Chrysene 3.8E-09 -- 1.6E-09 5.3E-09 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- Organ Weight 1.0E-06 -- -- 1.0E-06

Cobalt -- -- -- -- Blood 5.4E-01 -- -- 5.4E-01

Copper -- -- -- -- GI 1.5E-02 -- -- 1.5E-02

Dioxin TEQ 3.2E-09 -- 3.1E-10 3.5E-09 Developmental 2.0E-04 -- 1.7E-05 2.2E-04

Ethylbenzene 2.8E-10 -- -- 2.8E-10 Liver, Kidney 2.0E-06 -- -- 2.0E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 7.0E-06 -- 2.7E-06 9.7E-06

Heptachlor 5.8E-09 -- 1.9E-09 7.6E-09 Liver 2.3E-05 -- 6.7E-06 3.0E-05

HMX -- -- -- -- Liver 6.4E-05 -- 1.1E-06 6.5E-05

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 6.4E-04 -- -- 6.4E-04

Nitroglycerine 6.7E-09 -- 2.1E-09 8.8E-09 -- 3.2E-02 -- 9.3E-03 4.1E-02

Phenanthrene -- -- -- -- No Observed Effects 5.5E-06 -- 2.1E-06 7.6E-06

Phenol -- -- -- -- Body Weight 4.8E-06 -- 1.4E-06 6.2E-06

Pyrene -- -- -- -- Kidney 2.9E-05 -- 1.1E-05 4.0E-05

RDX 7.4E-08 -- 3.6E-09 7.8E-08 Reproductive 1.8E-03 -- 8.0E-05 1.9E-03

Selenium -- -- -- -- Whole Body 1.4E-03 -- -- 1.4E-03

Silver -- -- -- -- Skin 2.3E-04 -- -- 2.3E-04

Tetrachloroethene 2.5E-09 -- -- 2.5E-09 Liver, Body Weight 3.8E-06 -- -- 3.8E-06

Tin -- -- -- -- Liver, Kidney 3.0E-04 -- -- 3.0E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 1.4E-06 -- -- 1.4E-06

Total PCBs 2.6E-07 -- 1.2E-07 3.8E-07 Developmental 5.3E-02 -- 2.2E-02 7.5E-02

Trichloroethene 2.3E-11 -- -- 2.3E-11 -- -- -- -- --

Vinyl chloride 1.8E-06 -- -- 1.8E-06 Liver 1.8E-02 -- -- 1.8E-02

Xylene (total) -- -- -- -- Body Weight, Death 2.0E-06 -- -- 2.0E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I2-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Zinc -- -- -- -- Blood 8.2E-03 -- -- 8.2E-03

Chemical Total 2.5E-06 -- 2.9E-07 2.8E-06 8.0E-01 -- 3.6E-02 8.4E-01

Exposure Point Total 2.8E-06 8.4E-01

Outdoor Air 1,2-Dichloroethane -- 7.0E-09 -- 7.0E-09 Liver -- 1.9E-06 -- 1.9E-06

(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 2.8E-07 -- 2.8E-07 Organ Weight -- 7.4E-05 -- 7.4E-05

4,4'-DDD -- 6.3E-14 -- 6.3E-14 -- -- -- -- --

4,4'-DDT -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

4-Methylphenol -- -- -- -- CNS -- 1.2E-10 -- 1.2E-10

Acetone -- -- -- -- CNS -- 2.0E-07 -- 2.0E-07

Aroclor-1260 -- 3.5E-12 -- 3.5E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 2.8E-04 -- 2.8E-04

Benzene -- 9.4E-09 -- 9.4E-09 Blood -- 2.5E-05 -- 2.5E-05

Benzo(a)pyrene -- 4.7E-12 -- 4.7E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 9.6E-13 -- 9.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 5.4E-06 -- 5.4E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 6.6E-14 -- 6.6E-14 -- -- -- -- --

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cobalt -- 3.4E-08 -- 3.4E-08 Respiratory -- 1.5E-03 -- 1.5E-03

Copper -- -- -- -- -- -- -- -- --

Dioxin TEQ -- 1.8E-13 -- 1.8E-13 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 2.8E-10 -- 2.8E-10

Ethylbenzene -- 2.7E-09 -- 2.7E-09 Developmental -- 2.5E-06 -- 2.5E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Heptachlor -- 3.5E-13 -- 3.5E-13 -- -- -- -- --

HMX -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Nitroglycerine -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.0E-10 -- 4.0E-10

Pyrene -- -- -- -- -- -- -- -- --

RDX -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 2.0E-08 -- 2.0E-08

Silver -- -- -- -- -- -- -- -- --

Tetrachloroethene -- 2.9E-09 -- 2.9E-09 Liver, Body Weight -- 3.2E-05 -- 3.2E-05

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 3.7E-07 -- 3.7E-07

Radhika
Line



3 of 5

TABLE I2-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Total PCBs -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Trichloroethene -- 8.7E-10 -- 8.7E-10 CNS -- 1.7E-06 -- 1.7E-06

Vinyl chloride -- 1.3E-04 -- 1.3E-04 Liver -- 3.9E-02 -- 3.9E-02

Xylene (total) -- -- -- -- CNS -- 4.9E-05 -- 4.9E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 7.0E-02 -- 7.0E-02

Exposure Point Total 1.3E-04 7.0E-02

Exposure Medium Total 1.3E-04 9.1E-01

Medium Total 1.3E-04 9.1E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.8E-03 -- 2.8E-03

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

1,3-Butadiene -- 7.4E-07 -- 7.4E-07 Reproductive -- 5.1E-04 -- 5.1E-04

1,3-Dichlorobenzene -- 2.7E-09 -- 2.7E-09 CNS, Respiratory, GI, Kidney -- 7.2E-07 -- 7.2E-07

1,4-Dioxane -- 2.9E-08 -- 2.9E-08 GI, Kidney, Cardiovascular -- 2.9E-06 -- 2.9E-06

2-Butanone -- -- -- -- Developmental -- 2.1E-06 -- 2.1E-06

2-Hexanone -- -- -- -- PNS -- 1.1E-04 -- 1.1E-04

4-Ethyltoluene -- -- -- -- CNS -- 1.5E-06 -- 1.5E-06

4-Methyl-2-Pentanone -- -- -- -- Developmental -- 3.7E-07 -- 3.7E-07

Acetone -- -- -- -- CNS -- 5.2E-06 -- 5.2E-06

Benzene -- 7.6E-08 -- 7.6E-08 Blood -- 2.0E-04 -- 2.0E-04

Carbon Disulfide -- -- -- -- PNS -- 1.5E-05 -- 1.5E-05

Chloroform -- 6.0E-09 -- 6.0E-09 Liver, Kidney, Respiratory -- 8.8E-06 -- 8.8E-06

Chloromethane -- -- -- -- CNS -- 4.1E-06 -- 4.1E-06

Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Cyclohexane -- -- -- -- Developmental -- 8.2E-07 -- 8.2E-07

Ethanol -- -- -- -- Developmental -- 1.8E-05 -- 1.8E-05

Ethylbenzene -- 2.4E-08 -- 2.4E-08 Developmental -- 2.3E-05 -- 2.3E-05

Freon 113 -- -- -- -- Whole body -- 2.0E-08 -- 2.0E-08

Freon 12 -- -- -- -- Liver -- 3.5E-06 -- 3.5E-06

Heptane -- -- -- -- PNS -- 9.5E-07 -- 9.5E-07

M,P-Xylene -- -- -- -- CNS, Respiratory -- 1.3E-04 -- 1.3E-04

Methylene Chloride -- 7.6E-10 -- 7.6E-10 Cardiovascular, CNS -- 4.4E-06 -- 4.4E-06

O-Xylene -- -- -- -- CNS, Respiratory -- 5.0E-05 -- 5.0E-05

Styrene -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Tetrachloroethene -- 3.7E-09 -- 3.7E-09 Liver, Body Weight -- 4.1E-05 -- 4.1E-05

Tetrahydrofuran -- -- -- -- Nose -- 2.4E-05 -- 2.4E-05

Toluene -- -- -- -- CNS -- 2.1E-05 -- 2.1E-05

Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.1E-05 -- 4.1E-05

Trichloroethene -- 2.0E-09 -- 2.0E-09 CNS -- 4.0E-06 -- 4.0E-06

Radhika
Line
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TABLE I2-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Trichlorofluoromethane -- -- -- -- Kidney, Respiratory -- 1.2E-06 -- 1.2E-06

Vinyl Acetate -- -- -- -- Respiratory -- 1.9E-05 -- 1.9E-05

Vinyl Chloride -- 2.3E-08 -- 2.3E-08 Liver -- 6.7E-06 -- 6.7E-06

Chemical Total -- 9.1E-07 -- 9.1E-07 -- 4.1E-03 -- 4.1E-03

Exposure Point Total 9.1E-07 4.1E-03

Exposure Medium Total 9.1E-07 4.1E-03

Medium Total 9.1E-07 4.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.5E-04 -- 1.5E-04

(Vapor Intrusion) 2-Butanone -- -- -- -- Developmental -- 1.4E-06 -- 1.4E-06

Acetone -- -- -- -- CNS -- 1.0E-06 -- 1.0E-06

Benzene -- 1.2E-08 -- 1.2E-08 Blood -- 3.2E-05 -- 3.2E-05

Carbon disulfide -- -- -- -- PNS -- 5.5E-05 -- 5.5E-05

Chloromethane -- -- -- -- CNS -- 1.6E-05 -- 1.6E-05

cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --

Ethylbenzene -- 4.2E-10 -- 4.2E-10 Developmental -- 3.9E-07 -- 3.9E-07

Nitrobenzene -- 1.1E-08 -- 1.1E-08 Respiratory -- 7.3E-05 -- 7.3E-05

Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 5.3E-03 -- 5.3E-03

Trichloroethene -- 6.0E-09 -- 6.0E-09 CNS -- 1.2E-05 -- 1.2E-05

Vinyl chloride -- 1.6E-03 -- 1.6E-03 Liver -- 4.8E-01 -- 4.8E-01

Xylene (total) -- -- -- -- CNS -- 1.8E-05 -- 1.8E-05

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 4.9E-01 -- 4.9E-01

Exposure Point Total 1.6E-03 4.9E-01

Exposure Medium Total 1.6E-03 4.9E-01

Medium Total 1.6E-03 4.9E-01

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-04 Total Hazard (Soil and Soil Gas) 9.1E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-03 Total Hazard (Soil and Groundwater) 1.4E+00
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TABLE I2-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.5E-01 3.2E-05 2.0E-04

EPA U.S. Environmental Protection Agency Body Weight 4.5E-05 -- 4.1E-05

GI Gastrointestinal Cardiovascular 2.0E-08 -- 7.3E-06

NOAEL No observed adverse effects level CNS 3.7E-04 4.7E-05 2.2E-04

PNS Peripheral nervous system Death 2.0E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.5E-02 1.8E-06 4.4E-05

RME Reasonable maximum exposure Endocrine 2.8E-10 -- --
VOC Volatile organic compound Eyes 1.8E-02 -- --

Fetus 2.8E-04 -- --
GI 1.5E-02 -- 3.6E-06

Hair -- -- --
Immunological 1.8E-02 -- --

Kidney 1.3E-02 -- 1.4E-05

Liver 1.6E-01 4.8E-01 6.0E-05

Nails 1.8E-02 -- --
No Observed Adverse Effects -- -- --

No Observed Effects 8.4E-04 -- --
Nose -- -- 2.4E-05

Organ weight 7.6E-05 5.3E-03 4.1E-05

PNS 5.4E-06 5.5E-05 1.2E-04

Reproductive 1.9E-03 -- 5.1E-04

Respiratory 3.1E-02 7.3E-05 2.1E-04

Skin 2.3E-04 -- --
Vascular -- -- --

Whole body 1.8E-03 -- 2.8E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Vinyl chloride 1.8E-06 -- -- 1.8E-06 -- -- -- -- --

Chemical Total 1.8E-06 -- 0.0E+00 1.8E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.8E-06 0.0E+00

Outdoor Air Vinyl chloride -- 1.3E-04 -- 1.3E-04 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 1.3E-04 -- 1.3E-04 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.3E-04 0.0E+00

Exposure Medium Total 1.3E-04 0.0E+00

Medium Total 1.3E-04 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Vinyl chloride -- 1.6E-03 -- 1.6E-03 -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 1.6E-03 -- 1.6E-03 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.6E-03 0.0E+00

Exposure Medium Total 1.6E-03 0.0E+00

Medium Total 1.6E-03 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.3E-04 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.7E-03 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 2.5E-02 mg/kg 8.7E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 9.0E-03 mg/kg-day 2.7E-06

2-Methylnaphthalene 1.6E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 4.0E-03 mg/kg-day 3.9E-05

4,4'-DDD 8.0E-03 mg/kg 2.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.7E-10 7.8E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 3.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-09 9.8E-09 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 5.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.8E-09 1.5E-08 mg/kg-day 5.0E-04 mg/kg-day 2.9E-05

Acenaphthene 1.5E-01 mg/kg 5.2E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 6.0E-02 mg/kg-day 2.4E-06

Acenaphthylene 2.1E-02 mg/kg 7.3E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 6.0E-02 mg/kg-day 3.4E-07

Acetone 6.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 9.0E-01 mg/kg-day 7.5E-08

alpha-Chlordane 8.0E-03 mg/kg 2.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.6E-09 7.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05

Anthracene 9.4E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 9.2E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07

Antimony 8.5E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.3E-06 mg/kg-day 4.0E-04 mg/kg-day 2.1E-02

Aroclor-1260 8.2E-02 mg/kg 2.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03

Barium 2.5E+02 mg/kg 8.8E-05 mg/kg-day -- -- -- 2.5E-04 mg/kg-day 2.0E-01 mg/kg-day 1.2E-03

Benzene 3.3E-03 mg/kg 1.1E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.1E-10 3.2E-09 mg/kg-day 4.0E-03 mg/kg-day 8.0E-07

Benzo(a)anthracene 1.2E-01 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 1.2E-07 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-07 7.6E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 3.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-08 1.0E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-02 mg/kg-day 2.3E-06

Benzo(k)fluoranthene 2.0E-01 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.4E-08 2.0E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 7.0E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-09 2.0E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03

Carbazole 4.9E-02 mg/kg 1.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.1E-09 4.8E-08 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg 2.4E-09 mg/kg-day -- -- -- 6.7E-09 mg/kg-day 1.0E-01 mg/kg-day 6.7E-08

Chloromethane 1.8E-03 mg/kg 6.4E-10 mg/kg-day -- -- -- 1.8E-09 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 3.6E-05 mg/kg-day -- -- -- 1.0E-04 mg/kg-day 1.5E+00 mg/kg-day 6.8E-05

Chrysene 1.3E-01 mg/kg 4.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.4E-09 1.3E-07 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg 3.4E-06 mg/kg-day -- -- -- 9.4E-06 mg/kg-day 3.0E-04 mg/kg-day 3.1E-02

Copper 5.2E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 4.0E-02 mg/kg-day 1.3E-03

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.1E-08 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 4.0E-02 mg/kg-day 1.7E-06

Dieldrin 1.0E-02 mg/kg 3.5E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.6E-08 9.8E-09 mg/kg-day 5.0E-05 mg/kg-day 2.0E-04

Dioxin TEQ 8.7E-05 mg/kg 3.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.0E-06 8.5E-11 mg/kg-day 1.0E-09 mg/kg-day 8.5E-02

Endosulfan I 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 6.0E-03 mg/kg-day 3.3E-07

Endrin 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 3.0E-04 mg/kg-day 6.5E-06

Endrin aldehyde 9.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 8.8E-09 mg/kg-day 3.0E-04 mg/kg-day 2.9E-05

Endrin ketone 3.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 2.9E-09 mg/kg-day 3.0E-04 mg/kg-day 9.8E-06

Ethylbenzene 2.5E-02 mg/kg 8.7E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 9.6E-11 2.4E-08 mg/kg-day 1.0E-01 mg/kg-day 2.4E-07

Fluoranthene 1.0E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 4.0E-02 mg/kg-day 2.5E-06

Fluorene 9.5E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 9.3E-08 mg/kg-day 4.0E-02 mg/kg-day 2.3E-06

gamma-Chlordane 8.0E-03 mg/kg 2.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.6E-09 7.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Heptachlor epoxide 1.0E-03 mg/kg 3.5E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.9E-09 9.8E-10 mg/kg-day 1.3E-05 mg/kg-day 7.5E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 6.1E-04 mg/kg-day -- -- --

Molybdenum 9.7E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 9.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.9E-04

Naphthalene 2.2E-01 mg/kg 7.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 2.0E-02 mg/kg-day 1.1E-05

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.9E-10 6.1E-08 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-01 mg/kg-day 3.4E-07

Phenol 1.3E-01 mg/kg 4.5E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.2E-07

Picric Acid 2.7E-02 mg/kg 9.4E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 1.0E-04 mg/kg-day 2.6E-04

Pyrene 1.1E-01 mg/kg 3.7E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-02 mg/kg-day 3.4E-06

Selenium 9.0E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 5.0E-03 mg/kg-day 1.8E-04

Silver 4.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 5.0E-03 mg/kg-day 7.7E-04

Styrene 1.0E-03 mg/kg 3.5E-10 mg/kg-day -- -- -- 9.8E-10 mg/kg-day 2.0E-01 mg/kg-day 4.9E-09

Tetrachloroethene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 5.4E-01 (mg/kg-day)-1 2.6E-08 1.4E-07 mg/kg-day 1.0E-02 mg/kg-day 1.4E-05

Tin 1.5E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 6.0E-01 mg/kg-day 2.5E-05

Titanium 4.1E+03 mg/kg 1.4E-03 mg/kg-day -- -- -- 4.0E-03 mg/kg-day -- -- --

Toluene 3.1E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 3.1E-09 mg/kg-day 8.0E-02 mg/kg-day 3.8E-08

Total PCBs 2.3E-02 mg/kg 8.1E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.6E-08 2.3E-08 mg/kg-day 2.0E-05 mg/kg-day 1.1E-03

Trichloroethene 1.4E-02 mg/kg 4.9E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 2.9E-11 1.4E-08 mg/kg-day -- -- --

Xylene (total) 2.2E-02 mg/kg 7.7E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 2.0E-01 mg/kg-day 1.1E-07

Zinc 8.7E+02 mg/kg 3.0E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day 3.0E-01 mg/kg-day 2.8E-03

Exp. Route Total 4.7E-06 1.5E-01

Dermal 1,2-Dichloroethene (total) 2.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 1.6E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 3.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 7.6E-10 8.9E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 4.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-09 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 1.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.0E-10 5.0E-09 mg/kg-day 5.0E-04 mg/kg-day 1.0E-05

Acenaphthene 1.5E-01 mg/kg 7.8E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 6.0E-02 mg/kg-day 3.6E-06

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 8.0E-03 mg/kg 1.3E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.7E-09 3.6E-09 mg/kg-day 5.0E-04 mg/kg-day 7.1E-06

Anthracene 9.4E-02 mg/kg 4.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.6E-07

Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1260 8.2E-02 mg/kg 4.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.4E-03

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.3E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.8E-07 1.1E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 5.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.6E-08 1.5E-07 mg/kg-day -- -- --
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Benzo(g,h,i)perylene 7.0E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-02 mg/kg-day 3.4E-06

Benzo(k)fluoranthene 2.0E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 2.9E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 8.0E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.2E-09 2.2E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 1.8E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 1.0E-03 mg/kg-day 4.9E-05

Carbazole 4.9E-02 mg/kg 2.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.0E-09 7.1E-08 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 1.3E-01 mg/kg 6.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.0E-09 1.9E-07 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 4.6E-08 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 4.0E-02 mg/kg-day 2.5E-06

Dieldrin 1.0E-02 mg/kg 4.0E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.4E-08 1.1E-08 mg/kg-day 5.0E-05 mg/kg-day 2.2E-04

Dioxin TEQ 8.7E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-06 2.9E-11 mg/kg-day 1.0E-09 mg/kg-day 2.9E-02

Endosulfan I 2.0E-03 mg/kg 8.0E-10 mg/kg-day -- -- -- 2.2E-09 mg/kg-day 6.0E-03 mg/kg-day 3.7E-07

Endrin 2.0E-03 mg/kg 8.0E-10 mg/kg-day -- -- -- 2.2E-09 mg/kg-day 3.0E-04 mg/kg-day 7.4E-06

Endrin aldehyde 9.0E-03 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 3.0E-04 mg/kg-day 3.3E-05

Endrin ketone 3.0E-03 mg/kg 1.2E-09 mg/kg-day -- -- -- 3.3E-09 mg/kg-day 3.0E-04 mg/kg-day 1.1E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 1.0E-01 mg/kg 5.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 4.0E-02 mg/kg-day 3.7E-06

Fluorene 9.5E-02 mg/kg 4.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 4.0E-02 mg/kg-day 3.4E-06

gamma-Chlordane 8.0E-03 mg/kg 1.3E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.7E-09 3.6E-09 mg/kg-day 5.0E-04 mg/kg-day 7.1E-06

Heptachlor epoxide 1.0E-03 mg/kg 4.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.2E-09 1.1E-09 mg/kg-day 1.3E-05 mg/kg-day 8.6E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 2.2E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 2.0E-02 mg/kg-day 1.6E-05

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.5E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.2E-10 6.9E-08 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 5.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 5.0E-07

Phenol 1.3E-01 mg/kg 5.2E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 4.8E-07

Picric Acid 2.7E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 1.1E-01 mg/kg 5.5E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-02 mg/kg-day 5.1E-06

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.1E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.1E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total PCBs 2.3E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-08 3.6E-08 mg/kg-day 2.0E-05 mg/kg-day 1.8E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 2.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 8.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.4E-06 3.8E-02

Exposure Point Total 7.1E-06 1.9E-01

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 4.8E-10 ug/m3 6.9E-05 (μg/m3)-1 3.3E-14 1.3E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 6.0E-10 ug/m3 9.7E-05 (μg/m3)-1 5.8E-14 1.7E-12 mg/m3 -- -- --

4,4'-DDT 1.5E-02 mg/kg 8.9E-10 ug/m3 9.7E-05 (μg/m3)-1 8.7E-14 2.5E-12 mg/m3 -- -- --

alpha-Chlordane 8.0E-03 mg/kg 4.8E-10 ug/m3 3.4E-04 (μg/m3)-1 1.6E-13 1.3E-12 mg/m3 7.0E-04 mg/m3 1.9E-09

Antimony 8.5E+00 mg/kg 5.1E-07 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --

Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 1.5E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 5.0E-04 mg/m3 8.5E-05

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 2.0E-11 mg/m3 -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.1E-12 1.3E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.0E-13 1.8E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 1.2E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 2.0E-01 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 3.4E-11 mg/m3 -- -- --

beta-BHC 2.0E-03 mg/kg 1.2E-10 ug/m3 4.3E-04 (μg/m3)-1 5.2E-14 3.4E-13 mg/m3 -- -- --

Cadmium 4.4E+00 mg/kg 2.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 7.4E-10 mg/m3 2.0E-05 mg/m3 3.7E-05

Carbazole 4.9E-02 mg/kg 2.9E-09 ug/m3 1.1E-05 (μg/m3)-1 3.2E-14 8.2E-12 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 6.2E-06 ug/m3 -- -- -- 1.7E-08 mg/m3 -- -- --

Chrysene 1.3E-01 mg/kg 7.7E-09 ug/m3 1.1E-05 (μg/m3)-1 8.5E-14 2.2E-11 mg/m3 -- -- --

Cobalt 9.6E+00 mg/kg 5.7E-07 ug/m3 9.0E-03 (μg/m3)-1 5.2E-09 1.6E-09 mg/m3 6.0E-06 mg/m3 2.7E-04

Copper 5.2E+01 mg/kg 3.1E-06 ug/m3 -- -- -- 8.8E-09 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 6.0E-10 ug/m3 4.6E-03 (μg/m3)-1 2.8E-12 1.7E-12 mg/m3 -- -- --

Dioxin TEQ 8.7E-05 mg/kg 5.2E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 1.5E-14 mg/m3 4.0E-08 mg/m3 3.7E-07

Endosulfan I 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 3.4E-13 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 3.4E-13 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 5.4E-10 ug/m3 -- -- -- 1.5E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 1.8E-10 ug/m3 -- -- -- 5.0E-13 mg/m3 -- -- --

Fluoranthene 1.0E-01 mg/kg 6.1E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 -- -- --

gamma-Chlordane 8.0E-03 mg/kg 4.8E-10 ug/m3 3.4E-04 (μg/m3)-1 1.6E-13 1.3E-12 mg/m3 7.0E-04 mg/m3 1.9E-09

Heptachlor epoxide 1.0E-03 mg/kg 6.0E-11 ug/m3 2.6E-03 (μg/m3)-1 1.6E-13 1.7E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 1.1E-11 mg/m3 -- -- --

Lead 6.2E+02 mg/kg 3.7E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 5.8E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.7E-09 ug/m3 2.6E-06 (μg/m3)-1 9.7E-15 1.0E-11 mg/m3 -- -- --
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Phenol 1.3E-01 mg/kg 7.8E-09 ug/m3 -- -- -- 2.2E-11 mg/m3 2.0E-01 mg/m3 1.1E-10

Picric Acid 2.7E-02 mg/kg 1.6E-09 ug/m3 -- -- -- 4.5E-12 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 5.4E-08 ug/m3 -- -- -- 1.5E-10 mg/m3 2.0E-02 mg/m3 7.6E-09

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 6.6E-10 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 9.1E-07 ug/m3 -- -- -- 2.6E-09 mg/m3 -- -- --

Titanium 4.1E+03 mg/kg 2.4E-04 ug/m3 -- -- -- 6.8E-07 mg/m3 1.0E-04 mg/m3 6.8E-03

Total PCBs 2.3E-02 mg/kg 1.4E-09 ug/m3 5.7E-04 (μg/m3)-1 8.0E-13 3.9E-12 mg/m3 -- -- --

Zinc 8.7E+02 mg/kg 5.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --

Exp. Route Total 6.5E-09 7.2E-03

Inhalation 1,2-Dichloroethene (total) 2.5E-02 mg/kg 7.6E-04 ug/m3 -- -- -- 2.1E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 1.6E-01 mg/kg 2.1E-04 ug/m3 -- -- -- 5.9E-07 mg/m3 -- -- --

Acenaphthene 1.5E-01 mg/kg 8.1E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 1.1E-06 mg/m3 3.1E+01 mg/m3 3.4E-08

Anthracene 9.4E-02 mg/kg 1.4E-05 ug/m3 -- -- -- 3.8E-08 mg/m3 -- -- --

Benzene 3.3E-03 mg/kg 7.0E-05 ug/m3 2.9E-05 (μg/m3)-1 2.0E-09 2.0E-07 mg/m3 3.0E-02 mg/m3 6.5E-06

Carbon disulfide 6.8E-03 mg/kg 4.4E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 7.0E-01 mg/m3 1.8E-06

Chloromethane 1.8E-03 mg/kg 1.2E-04 ug/m3 -- -- -- 3.3E-07 mg/m3 9.0E-02 mg/m3 3.6E-06

Dibenzofuran 6.9E-02 mg/kg 1.9E-05 ug/m3 -- -- -- 5.2E-08 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 3.3E-04 ug/m3 2.5E-06 (μg/m3)-1 8.4E-10 9.4E-07 mg/m3 1.0E+00 mg/m3 9.4E-07

Fluorene 9.5E-02 mg/kg 2.6E-05 ug/m3 -- -- -- 7.2E-08 mg/m3 -- -- --

Naphthalene 2.2E-01 mg/kg 3.6E-04 ug/m3 3.4E-05 (μg/m3)-1 1.2E-08 1.0E-06 mg/m3 3.0E-03 mg/m3 3.4E-04

Phenanthrene 1.0E-01 mg/kg 1.5E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --

Pyrene 1.1E-01 mg/kg 3.4E-06 ug/m3 -- -- -- 9.4E-09 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 8.1E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 1.0E+00 mg/m3 2.3E-08

Tetrachloroethene 1.4E-01 mg/kg 4.5E-03 ug/m3 5.9E-06 (μg/m3)-1 2.7E-08 1.3E-05 mg/m3 3.5E-02 mg/m3 3.6E-04

Toluene 3.1E-03 mg/kg 5.5E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 5.0E+00 mg/m3 3.1E-08

Trichloroethene 1.4E-02 mg/kg 4.8E-04 ug/m3 2.0E-06 (μg/m3)-1 9.6E-10 1.3E-06 mg/m3 6.0E-01 mg/m3 2.2E-06

Xylene (total) 2.2E-02 mg/kg 2.9E-04 ug/m3 -- -- -- 8.0E-07 mg/m3 1.0E-01 mg/m3 8.0E-06

Exp. Route Total 4.3E-08 7.2E-04

Exposure Point Total 4.9E-08 7.9E-03

Exposure Medium Total 7.2E-06 2.0E-01

Medium Total 7.2E-06 2.0E-01

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08

(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 8.0E+00 mg/m3 8.4E-10
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TABLE I2-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 6.2E-13 3.8E-08

Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total of Receptor Risks Across All Media 7.2E-06 Total of Receptor Hazards Across All Media 2.0E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 2.7E-06 -- -- 2.7E-06

2-Methylnaphthalene -- -- -- -- Respiratory 3.9E-05 -- -- 3.9E-05

4,4'-DDD 6.7E-10 -- 7.6E-10 1.4E-09 -- -- -- -- --

4,4'-DDE 1.2E-09 -- 1.4E-09 2.5E-09 -- -- -- -- --

4,4'-DDT 1.8E-09 -- 6.0E-10 2.4E-09 Liver 2.9E-05 -- 1.0E-05 3.9E-05

Acenaphthene -- -- -- -- Liver 2.4E-06 -- 3.6E-06 6.1E-06

Acenaphthylene -- -- -- -- Liver 3.4E-07 -- -- 3.4E-07

Acetone -- -- -- -- Kidney 7.5E-08 -- -- 7.5E-08

alpha-Chlordane 3.6E-09 -- 1.7E-09 5.3E-09 Liver 1.6E-05 -- 7.1E-06 2.3E-05

Anthracene -- -- -- -- No Observed Effects 3.1E-07 -- 4.6E-07 7.6E-07

Antimony -- -- -- -- Blood 2.1E-02 -- -- 2.1E-02

Aroclor-1260 5.7E-08 -- 9.1E-08 1.5E-07 Eyes, Nails, Immunological 4.0E-03 -- 6.4E-03 1.0E-02

Barium -- -- -- -- Kidney 1.2E-03 -- -- 1.2E-03

Benzene 1.1E-10 -- -- 1.1E-10 Blood 8.0E-07 -- -- 8.0E-07

Benzo(a)anthracene 4.9E-08 -- 7.3E-08 1.2E-07 -- -- -- -- --

Benzo(a)pyrene 3.3E-07 -- 4.8E-07 8.1E-07 -- -- -- -- --

Benzo(b)fluoranthene 4.5E-08 -- 6.6E-08 1.1E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-06 -- 3.4E-06 5.7E-06

Benzo(k)fluoranthene 8.4E-08 -- 1.2E-07 2.1E-07 -- -- -- -- --

beta-BHC 1.0E-09 -- 1.2E-09 2.2E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 4.3E-03 -- 4.9E-05 4.4E-03

Carbazole 2.1E-09 -- 3.0E-09 5.1E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 6.7E-08 -- -- 6.7E-08

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 6.8E-05 -- -- 6.8E-05

Chrysene 5.4E-09 -- 8.0E-09 1.3E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 3.1E-02 -- -- 3.1E-02

Copper -- -- -- -- GI 1.3E-03 -- -- 1.3E-03

Dibenz(a,h)anthracene 4.6E-08 -- 6.8E-08 1.1E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 1.7E-06 -- 2.5E-06 4.2E-06

Dieldrin 5.6E-08 -- 6.4E-08 1.2E-07 Liver 2.0E-04 -- 2.2E-04 4.2E-04

Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 Developmental 8.5E-02 -- 2.9E-02 1.1E-01

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 3.3E-07 -- 3.7E-07 7.0E-07

Endrin -- -- -- -- Liver, CNS 6.5E-06 -- 7.4E-06 1.4E-05

Endrin aldehyde -- -- -- -- Liver, CNS 2.9E-05 -- 3.3E-05 6.3E-05

Endrin ketone -- -- -- -- Liver, CNS 9.8E-06 -- 1.1E-05 2.1E-05

Ethylbenzene 9.6E-11 -- -- 9.6E-11 Liver, Kidney 2.4E-07 -- -- 2.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.5E-06 -- 3.7E-06 6.2E-06

Fluorene -- -- -- -- Blood 2.3E-06 -- 3.4E-06 5.8E-06

gamma-Chlordane 3.6E-09 -- 1.7E-09 5.3E-09 Liver 1.6E-05 -- 7.1E-06 2.3E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Heptachlor epoxide 1.9E-09 -- 2.2E-09 4.1E-09 Organ Weight 7.5E-05 -- 8.6E-05 1.6E-04

Indeno(1,2,3-cd)pyrene 2.8E-08 -- 4.1E-08 6.9E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 1.9E-04 -- -- 1.9E-04

Naphthalene -- -- -- -- Body Weight 1.1E-05 -- 1.6E-05 2.7E-05

n-Nitrosodiphenylamine 1.9E-10 -- 2.2E-10 4.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 3.4E-07 -- 5.0E-07 8.3E-07

Phenol -- -- -- -- Body Weight 4.2E-07 -- 4.8E-07 9.1E-07

Picric Acid -- -- -- -- -- 2.6E-04 -- -- 2.6E-04

Pyrene -- -- -- -- Kidney 3.4E-06 -- 5.1E-06 8.5E-06

Selenium -- -- -- -- Whole Body 1.8E-04 -- -- 1.8E-04

Silver -- -- -- -- Skin 7.7E-04 -- -- 7.7E-04

Styrene -- -- -- -- Blood, Liver 4.9E-09 -- -- 4.9E-09

Tetrachloroethene 2.6E-08 -- -- 2.6E-08 Liver, Body Weight 1.4E-05 -- -- 1.4E-05

Tin -- -- -- -- Liver, Kidney 2.5E-05 -- -- 2.5E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.8E-08 -- -- 3.8E-08

Total PCBs 1.6E-08 -- 2.6E-08 4.2E-08 Developmental 1.1E-03 -- 1.8E-03 2.9E-03

Trichloroethene 2.9E-11 -- -- 2.9E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.1E-07 -- -- 1.1E-07

Zinc -- -- -- -- Blood 2.8E-03 -- -- 2.8E-03

Chemical Total 4.7E-06 -- 2.4E-06 7.1E-06 1.5E-01 -- 3.8E-02 1.9E-01

Exposure Point Total 7.1E-06 1.9E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

4,4'-DDE -- 5.8E-14 -- 5.8E-14 -- -- -- -- --

4,4'-DDT -- 8.7E-14 -- 8.7E-14 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 3.4E-08 -- 3.4E-08

alpha-Chlordane -- 1.6E-13 -- 1.6E-13 Liver -- 1.9E-09 -- 1.9E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 8.5E-05 -- 8.5E-05

Benzene -- 2.0E-09 -- 2.0E-09 Blood -- 6.5E-06 -- 6.5E-06

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --

Benzo(a)pyrene -- 5.1E-12 -- 5.1E-12 -- -- -- -- --
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TABLE I2-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Benzo(b)fluoranthene -- 7.0E-13 -- 7.0E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

beta-BHC -- 5.2E-14 -- 5.2E-14 -- -- -- -- --

Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 3.7E-05 -- 3.7E-05

Carbazole -- 3.2E-14 -- 3.2E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.8E-06 -- 1.8E-06

Chloromethane -- -- -- -- CNS -- 3.6E-06 -- 3.6E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 8.5E-14 -- 8.5E-14 -- -- -- -- --

Cobalt -- 5.2E-09 -- 5.2E-09 Respiratory -- 2.7E-04 -- 2.7E-04

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 3.7E-07 -- 3.7E-07

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-10 -- 8.4E-10 Developmental -- 9.4E-07 -- 9.4E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 1.6E-13 -- 1.6E-13 Liver -- 1.9E-09 -- 1.9E-09

Heptachlor epoxide -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.2E-08 -- 1.2E-08 Respiratory -- 3.4E-04 -- 3.4E-04

n-Nitrosodiphenylamine -- 9.7E-15 -- 9.7E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.1E-10 -- 1.1E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.6E-09 -- 7.6E-09

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 2.3E-08 -- 2.3E-08

Tetrachloroethene -- 2.7E-08 -- 2.7E-08 Liver, Body Weight -- 3.6E-04 -- 3.6E-04

Tin -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Titanium -- -- -- -- Respiratory -- 6.8E-03 -- 6.8E-03

Toluene -- -- -- -- CNS -- 3.1E-08 -- 3.1E-08

Total PCBs -- 8.0E-13 -- 8.0E-13 -- -- -- -- --

Trichloroethene -- 9.6E-10 -- 9.6E-10 CNS -- 2.2E-06 -- 2.2E-06

Xylene (total) -- -- -- -- CNS -- 8.0E-06 -- 8.0E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.9E-08 -- 4.9E-08 -- 7.9E-03 -- 7.9E-03

Exposure Point Total 4.9E-08 7.9E-03

Exposure Medium Total 7.2E-06 2.0E-01

Medium Total 7.2E-06 2.0E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Kidney, Eyes, Liver -- 8.4E-10 -- 8.4E-10

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.8E-08 -- 3.8E-08

Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total Risk Across All Media 7.2E-06 Total Hazard Across All Media 2.0E-01
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TABLE I2-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.5E-02 -- 5.5E-02

EPA U.S. Environmental Protection Agency Body Weight 4.0E-04 -- 4.0E-04

GI Gastrointestinal Cardiovascular 7.6E-09 -- 7.6E-09

NOAEL No observed adverse effects level CNS 1.1E-04 1.8E-08 1.1E-04

PNS Peripheral nervous system Death 1.1E-07 -- 1.1E-07

RAGS Risk Assessment Guidance for Superfund Developmental 1.2E-01 2.0E-08 1.2E-01

RME Reasonable maximum exposure Endocrine 3.7E-07 -- 3.7E-07

VOC Volatile organic compound Eyes 1.0E-02 8.4E-10 1.0E-02

Fetus 8.5E-05 -- 8.5E-05

GI 1.3E-03 -- 1.3E-03

Hair -- -- --

Immunological 1.0E-02 -- 1.0E-02

Kidney 5.7E-03 8.4E-10 5.7E-03

Liver 1.0E-03 8.4E-10 1.0E-03

Nails 1.0E-02 -- 1.0E-02

No Observed Adverse Effects -- -- --

No Observed Effects 6.9E-05 -- 6.9E-05

Nose -- -- --

Organ weight 1.6E-04 -- 1.6E-04

PNS 1.8E-06 -- 1.8E-06

Reproductive 3.7E-07 -- 3.7E-07

Respiratory 7.5E-03 -- 7.5E-03

Skin 7.7E-04 -- 7.7E-04

Vascular 7.0E-07 -- 7.0E-07

Whole body 1.8E-04 -- 1.8E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Dioxin TEQ 4.0E-06 -- 1.4E-06 5.3E-06 -- -- -- -- --

Chemical Total 4.0E-06 -- 1.4E-06 5.3E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 5.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.3E-06 0.0E+00

Medium Total 5.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 5.3E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 3.4E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 9.0E-03 mg/kg-day 3.7E-05

2-Hexanone 1.3E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 5.0E-03 mg/kg-day 2.5E-06

2-Methylnaphthalene 5.6E+00 mg/kg 2.0E-06 mg/kg-day -- -- -- 5.5E-06 mg/kg-day 4.0E-03 mg/kg-day 1.4E-03

4,4'-DDD 8.0E-03 mg/kg 2.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.7E-10 7.8E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 3.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-09 9.8E-09 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 3.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.2E-05

Acenaphthene 9.2E+00 mg/kg 3.2E-06 mg/kg-day -- -- -- 9.0E-06 mg/kg-day 6.0E-02 mg/kg-day 1.5E-04

Acenaphthylene 2.1E-02 mg/kg 7.3E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 6.0E-02 mg/kg-day 3.4E-07

Acetone 5.5E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.4E-08 mg/kg-day 9.0E-01 mg/kg-day 6.0E-08

alpha-Chlordane 9.6E-03 mg/kg 3.4E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 4.4E-09 9.4E-09 mg/kg-day 5.0E-04 mg/kg-day 1.9E-05

Anthracene 3.9E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06

Antimony 6.4E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 4.0E-04 mg/kg-day 1.6E-02

Aroclor-1254 5.4E-02 mg/kg 1.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.8E-08 5.3E-08 mg/kg-day 2.0E-05 mg/kg-day 2.6E-03

Aroclor-1260 5.1E-02 mg/kg 1.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.6E-08 5.0E-08 mg/kg-day 2.0E-05 mg/kg-day 2.5E-03

Barium 2.6E+02 mg/kg 9.0E-05 mg/kg-day -- -- -- 2.5E-04 mg/kg-day 2.0E-01 mg/kg-day 1.3E-03

Benzene 2.6E-03 mg/kg 9.0E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 9.0E-11 2.5E-09 mg/kg-day 4.0E-03 mg/kg-day 6.3E-07

Benzo(a)anthracene 6.2E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 6.1E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 5.8E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.0E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-02 mg/kg-day 2.3E-06

Benzo(k)fluoranthene 8.5E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.6E-08 8.4E-08 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 2.4E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.7E-09 6.8E-09 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03

Carbazole 4.9E-02 mg/kg 1.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.1E-09 4.8E-08 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg 2.6E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 1.0E-01 mg/kg-day 7.4E-08

Chloromethane 1.8E-03 mg/kg 6.2E-10 mg/kg-day -- -- -- 1.7E-09 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 3.6E-05 mg/kg-day -- -- -- 1.0E-04 mg/kg-day 1.5E+00 mg/kg-day 6.8E-05

Chrysene 7.5E-02 mg/kg 2.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.1E-09 7.3E-08 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg 3.6E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02

Copper 5.0E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 4.9E-05 mg/kg-day 4.0E-02 mg/kg-day 1.2E-03

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.6E-08 3.1E-08 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 2.5E-06 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 4.0E-02 mg/kg-day 1.7E-04

Dieldrin 1.0E-02 mg/kg 3.5E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.6E-08 9.8E-09 mg/kg-day 5.0E-05 mg/kg-day 2.0E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dioxin TEQ 6.8E-05 mg/kg 2.4E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-06 6.7E-11 mg/kg-day 1.0E-09 mg/kg-day 6.7E-02

Endosulfan I 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 6.0E-03 mg/kg-day 3.3E-07

Endrin 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 3.0E-04 mg/kg-day 6.5E-06

Endrin aldehyde 9.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 8.8E-09 mg/kg-day 3.0E-04 mg/kg-day 2.9E-05

Endrin ketone 3.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 2.9E-09 mg/kg-day 3.0E-04 mg/kg-day 9.8E-06

Ethylbenzene 2.5E-02 mg/kg 8.7E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 9.6E-11 2.4E-08 mg/kg-day 1.0E-01 mg/kg-day 2.4E-07

Fluoranthene 4.1E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 4.0E-02 mg/kg-day 1.0E-05

Fluorene 7.7E+00 mg/kg 2.7E-06 mg/kg-day -- -- -- 7.5E-06 mg/kg-day 4.0E-02 mg/kg-day 1.9E-04

gamma-Chlordane 2.6E-03 mg/kg 9.2E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.2E-09 2.6E-09 mg/kg-day 5.0E-04 mg/kg-day 5.1E-06

Heptachlor 1.0E-03 mg/kg 3.5E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-09 9.8E-10 mg/kg-day 5.0E-04 mg/kg-day 2.0E-06

Heptachlor epoxide 2.0E-03 mg/kg 7.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.8E-09 2.0E-09 mg/kg-day 1.3E-05 mg/kg-day 1.5E-04

Hexachlorobenzene 5.5E-02 mg/kg 1.9E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 3.5E-08 5.4E-08 mg/kg-day 8.0E-04 mg/kg-day 6.7E-05

Hexachloroethane 5.6E-02 mg/kg 2.0E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 7.6E-10 5.5E-08 mg/kg-day 1.0E-03 mg/kg-day 5.5E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 6.5E-08 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.3E-04 mg/kg-day -- -- --

Methylene Chloride 1.1E-02 mg/kg 3.8E-09 mg/kg-day 1.4E-02 (mg/kg-day)-1 5.4E-11 1.1E-08 mg/kg-day 6.0E-02 mg/kg-day 1.8E-07

Molybdenum 9.7E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 9.5E-07 mg/kg-day 5.0E-03 mg/kg-day 1.9E-04

Naphthalene 6.3E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.2E-06 mg/kg-day 2.0E-02 mg/kg-day 3.1E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.9E-10 6.1E-08 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 6.5E-07 mg/kg-day -- -- -- 1.8E-06 mg/kg-day 3.0E-01 mg/kg-day 6.0E-06

Phenol 1.6E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-01 mg/kg-day 5.2E-07

Picric Acid 2.9E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 2.8E-08 mg/kg-day 1.0E-04 mg/kg-day 2.8E-04

Pyrene 3.2E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.0E-05

Selenium 9.0E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 5.0E-03 mg/kg-day 1.8E-04

Silver 4.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 5.0E-03 mg/kg-day 7.7E-04

Styrene 1.0E-03 mg/kg 3.5E-10 mg/kg-day -- -- -- 9.8E-10 mg/kg-day 2.0E-01 mg/kg-day 4.9E-09

Tetrachloroethene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 5.4E-01 (mg/kg-day)-1 2.6E-08 1.4E-07 mg/kg-day 1.0E-02 mg/kg-day 1.4E-05

Tin 1.5E+01 mg/kg 5.2E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 6.0E-01 mg/kg-day 2.4E-05

Titanium 4.2E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 4.1E-03 mg/kg-day -- -- --

Toluene 1.7E-02 mg/kg 6.1E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 8.0E-02 mg/kg-day 2.1E-07

Total PCBs 2.4E-02 mg/kg 8.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.7E-08 2.4E-08 mg/kg-day 2.0E-05 mg/kg-day 1.2E-03

Trichloroethene 1.4E-02 mg/kg 4.9E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 2.9E-11 1.4E-08 mg/kg-day -- -- --

Vinyl chloride 8.0E-03 mg/kg 2.8E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 7.5E-10 7.8E-09 mg/kg-day 3.0E-03 mg/kg-day 2.6E-06

Xylene (total) 6.3E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 6.2E-09 mg/kg-day 2.0E-01 mg/kg-day 3.1E-08

Zinc 5.0E+02 mg/kg 1.7E-04 mg/kg-day -- -- -- 4.9E-04 mg/kg-day 3.0E-01 mg/kg-day 1.6E-03

Exp. Route Total 3.7E-06 1.3E-01
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dermal 1,2-Dichloroethene (total) 3.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Hexanone 1.3E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

2-Methylnaphthalene 5.6E+00 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 3.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 7.6E-10 8.9E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 4.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-09 1.1E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 1.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.5E-10 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.5E-06

Acenaphthene 9.2E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-02 mg/kg-day 2.2E-04

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 5.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 9.6E-03 mg/kg 1.5E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.0E-09 4.3E-09 mg/kg-day 5.0E-04 mg/kg-day 8.6E-06

Anthracene 3.9E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 5.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.9E-06

Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1254 5.4E-02 mg/kg 3.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.0E-08 8.4E-08 mg/kg-day 2.0E-05 mg/kg-day 4.2E-03

Aroclor-1260 5.1E-02 mg/kg 2.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.7E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03

Barium 2.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.6E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 6.2E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 9.0E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.7E-07 8.5E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 4.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.1E-08 1.2E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-02 mg/kg-day 3.4E-06

Benzo(k)fluoranthene 8.5E-02 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 1.2E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 2.8E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.2E-09 7.8E-09 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 1.0E-03 mg/kg-day 4.2E-05

Carbazole 4.9E-02 mg/kg 2.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.0E-09 7.1E-08 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 7.5E-02 mg/kg 3.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.7E-09 1.1E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.0E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 4.6E-08 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 3.7E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 4.0E-02 mg/kg-day 2.6E-04

Dieldrin 1.0E-02 mg/kg 4.0E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.4E-08 1.1E-08 mg/kg-day 5.0E-05 mg/kg-day 2.2E-04

Dioxin TEQ 6.8E-05 mg/kg 8.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 2.3E-11 mg/kg-day 1.0E-09 mg/kg-day 2.3E-02

Endosulfan I 2.0E-03 mg/kg 8.0E-10 mg/kg-day -- -- -- 2.2E-09 mg/kg-day 6.0E-03 mg/kg-day 3.7E-07

Endrin 2.0E-03 mg/kg 8.0E-10 mg/kg-day -- -- -- 2.2E-09 mg/kg-day 3.0E-04 mg/kg-day 7.4E-06

Endrin aldehyde 9.0E-03 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 3.0E-04 mg/kg-day 3.3E-05

Endrin ketone 3.0E-03 mg/kg 1.2E-09 mg/kg-day -- -- -- 3.3E-09 mg/kg-day 3.0E-04 mg/kg-day 1.1E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 4.1E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 5.9E-07 mg/kg-day 4.0E-02 mg/kg-day 1.5E-05
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Fluorene 7.7E+00 mg/kg 4.0E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.8E-04

gamma-Chlordane 2.6E-03 mg/kg 4.2E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.4E-10 1.2E-09 mg/kg-day 5.0E-04 mg/kg-day 2.3E-06

Heptachlor 1.0E-03 mg/kg 4.0E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.6E-09 1.1E-09 mg/kg-day 5.0E-04 mg/kg-day 2.2E-06

Heptachlor epoxide 2.0E-03 mg/kg 8.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 4.4E-09 2.2E-09 mg/kg-day 1.3E-05 mg/kg-day 1.7E-04

Hexachlorobenzene 5.5E-02 mg/kg 2.2E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 3.9E-08 6.1E-08 mg/kg-day 8.0E-04 mg/kg-day 7.7E-05

Hexachloroethane 5.6E-02 mg/kg 2.2E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 8.7E-10 6.2E-08 mg/kg-day 1.0E-03 mg/kg-day 6.2E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Methylene Chloride 1.1E-02 mg/kg -- -- 1.4E-02 (mg/kg-day)-1 -- -- -- 6.0E-02 mg/kg-day --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 6.3E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 9.1E-06 mg/kg-day 2.0E-02 mg/kg-day 4.6E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.5E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.2E-10 6.9E-08 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 9.6E-07 mg/kg-day -- -- -- 2.7E-06 mg/kg-day 3.0E-01 mg/kg-day 8.9E-06

Phenol 1.6E-01 mg/kg 6.4E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Picric Acid 2.9E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 3.2E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.6E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 1.7E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 2.4E-02 mg/kg 1.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 3.8E-08 mg/kg-day 2.0E-05 mg/kg-day 1.9E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 8.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 6.3E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 5.0E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.9E-06 3.5E-02

Exposure Point Total 5.7E-06 1.7E-01
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 4.8E-10 ug/m3 6.9E-05 (μg/m3)-1 3.3E-14 1.3E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 6.0E-10 ug/m3 9.7E-05 (μg/m3)-1 5.8E-14 1.7E-12 mg/m3 -- -- --

4,4'-DDT 1.1E-02 mg/kg 6.7E-10 ug/m3 9.7E-05 (μg/m3)-1 6.5E-14 1.9E-12 mg/m3 -- -- --

alpha-Chlordane 9.6E-03 mg/kg 5.8E-10 ug/m3 3.4E-04 (μg/m3)-1 2.0E-13 1.6E-12 mg/m3 7.0E-04 mg/m3 2.3E-09

Antimony 6.4E+00 mg/kg 3.8E-07 ug/m3 -- -- -- 1.1E-09 mg/m3 -- -- --

Aroclor-1254 5.4E-02 mg/kg 3.2E-09 ug/m3 5.7E-04 (μg/m3)-1 1.8E-12 9.1E-12 mg/m3 -- -- --

Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.7E-12 8.6E-12 mg/m3 -- -- --

Barium 2.6E+02 mg/kg 1.6E-05 ug/m3 -- -- -- 4.3E-08 mg/m3 5.0E-04 mg/m3 8.7E-05

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 1.0E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 9.9E-12 mg/m3 -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 1.4E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 1.2E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 8.5E-02 mg/kg 5.1E-09 ug/m3 1.1E-04 (μg/m3)-1 5.6E-13 1.4E-11 mg/m3 -- -- --

beta-BHC 7.0E-03 mg/kg 4.2E-10 ug/m3 4.3E-04 (μg/m3)-1 1.8E-13 1.2E-12 mg/m3 -- -- --

Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.5E-10 6.3E-10 mg/m3 2.0E-05 mg/m3 3.2E-05

Carbazole 4.9E-02 mg/kg 2.9E-09 ug/m3 1.1E-05 (μg/m3)-1 3.2E-14 8.2E-12 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 6.2E-06 ug/m3 -- -- -- 1.7E-08 mg/m3 -- -- --

Chrysene 7.5E-02 mg/kg 4.5E-09 ug/m3 1.1E-05 (μg/m3)-1 4.9E-14 1.3E-11 mg/m3 -- -- --

Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 1.7E-09 mg/m3 6.0E-06 mg/m3 2.9E-04

Copper 5.0E+01 mg/kg 3.0E-06 ug/m3 -- -- -- 8.4E-09 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 5.4E-12 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 6.0E-10 ug/m3 4.6E-03 (μg/m3)-1 2.8E-12 1.7E-12 mg/m3 -- -- --

Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 1.1E-14 mg/m3 4.0E-08 mg/m3 2.9E-07

Endosulfan I 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 3.4E-13 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 3.4E-13 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 5.4E-10 ug/m3 -- -- -- 1.5E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 1.8E-10 ug/m3 -- -- -- 5.0E-13 mg/m3 -- -- --

Fluoranthene 4.1E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 6.8E-11 mg/m3 -- -- --

gamma-Chlordane 2.6E-03 mg/kg 1.6E-10 ug/m3 3.4E-04 (μg/m3)-1 5.3E-14 4.4E-13 mg/m3 7.0E-04 mg/m3 6.3E-10

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.8E-14 1.7E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 1.2E-10 ug/m3 2.6E-03 (μg/m3)-1 3.1E-13 3.4E-13 mg/m3 -- -- --

Hexachlorobenzene 5.5E-02 mg/kg 3.3E-09 ug/m3 5.1E-04 (μg/m3)-1 1.7E-12 9.2E-12 mg/m3 -- -- --

Hexachloroethane 5.6E-02 mg/kg 3.4E-09 ug/m3 1.1E-05 (μg/m3)-1 3.7E-14 9.4E-12 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 1.1E-11 mg/m3 -- -- --

Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 5.8E-08 ug/m3 -- -- -- 1.6E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.7E-09 ug/m3 2.6E-06 (μg/m3)-1 9.7E-15 1.0E-11 mg/m3 -- -- --

Phenol 1.6E-01 mg/kg 9.6E-09 ug/m3 -- -- -- 2.7E-11 mg/m3 2.0E-01 mg/m3 1.3E-10

Picric Acid 2.9E-02 mg/kg 1.7E-09 ug/m3 -- -- -- 4.9E-12 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 5.4E-08 ug/m3 -- -- -- 1.5E-10 mg/m3 2.0E-02 mg/m3 7.6E-09
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 6.6E-10 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 9.0E-07 ug/m3 -- -- -- 2.5E-09 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 2.5E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 1.0E-04 mg/m3 7.0E-03

Total PCBs 2.4E-02 mg/kg 1.5E-09 ug/m3 5.7E-04 (μg/m3)-1 8.3E-13 4.1E-12 mg/m3 -- -- --

Zinc 5.0E+02 mg/kg 3.0E-05 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Exp. Route Total 6.7E-09 7.4E-03

Inhalation 1,2-Dichloroethene (total) 3.4E-01 mg/kg 1.0E-02 ug/m3 -- -- -- 2.9E-05 mg/m3 -- -- --

(Volatiles) 2-Hexanone 1.3E-02 mg/kg 7.4E-05 ug/m3 -- -- -- 2.1E-07 mg/m3 3.0E-02 mg/m3 6.9E-06

2-Methylnaphthalene 5.6E+00 mg/kg 7.3E-03 ug/m3 -- -- -- 2.0E-05 mg/m3 -- -- --

Acenaphthene 9.2E+00 mg/kg 5.0E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Acetone 5.5E-02 mg/kg 3.1E-04 ug/m3 -- -- -- 8.6E-07 mg/m3 3.1E+01 mg/m3 2.8E-08

Anthracene 3.9E-01 mg/kg 5.7E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 2.6E-03 mg/kg 5.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.6E-09 1.5E-07 mg/m3 3.0E-02 mg/m3 5.1E-06

Carbon disulfide 7.5E-03 mg/kg 4.9E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-01 mg/m3 1.9E-06

Chloromethane 1.8E-03 mg/kg 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 9.0E-02 mg/m3 3.6E-06

Dibenzofuran 7.1E+00 mg/kg 1.9E-03 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 3.3E-04 ug/m3 2.5E-06 (μg/m3)-1 8.4E-10 9.4E-07 mg/m3 1.0E+00 mg/m3 9.4E-07

Fluorene 7.7E+00 mg/kg 2.1E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 -- -- --

Methylene Chloride 1.1E-02 mg/kg 3.8E-04 ug/m3 1.0E-06 (μg/m3)-1 3.8E-10 1.1E-06 mg/m3 4.0E-01 mg/m3 2.7E-06

Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03

Phenanthrene 1.9E+00 mg/kg 2.7E-04 ug/m3 -- -- -- 7.5E-07 mg/m3 -- -- --

Pyrene 3.2E-01 mg/kg 1.0E-05 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 8.1E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 1.0E+00 mg/m3 2.3E-08

Tetrachloroethene 1.4E-01 mg/kg 4.5E-03 ug/m3 5.9E-06 (μg/m3)-1 2.7E-08 1.3E-05 mg/m3 3.5E-02 mg/m3 3.6E-04

Toluene 1.7E-02 mg/kg 3.1E-04 ug/m3 -- -- -- 8.6E-07 mg/m3 5.0E+00 mg/m3 1.7E-07

Trichloroethene 1.4E-02 mg/kg 4.8E-04 ug/m3 2.0E-06 (μg/m3)-1 9.6E-10 1.3E-06 mg/m3 6.0E-01 mg/m3 2.2E-06

Vinyl chloride 8.0E-03 mg/kg 6.3E-04 ug/m3 7.8E-05 (μg/m3)-1 4.9E-08 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Xylene (total) 6.3E-03 mg/kg 8.2E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 1.0E-01 mg/m3 2.3E-06

Exp. Route Total 4.3E-07 1.0E-02

Exposure Point Total 4.4E-07 1.7E-02

Exposure Medium Total 6.1E-06 1.9E-01

Medium Total 6.1E-06 1.9E-01

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 4.3E-04 (a) ug/m3 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E+00 mg/m3 2.0E-08

(Vapor Intrusion) Acetone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 3.1E+01 mg/m3 1.8E-08

Methyl tertiary butylether 2.9E-05 (a) ug/m3 2.4E-06 ug/m3 2.6E-07 (μg/m3)-1 6.2E-13 6.7E-09 mg/m3 8.0E+00 mg/m3 8.4E-10
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TABLE I2-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 6.2E-13 3.8E-08

Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total of Receptor Risks Across All Media 6.1E-06 Total of Receptor Hazards Across All Media 1.9E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 3.7E-05 -- -- 3.7E-05

2-Hexanone -- -- -- -- PNS 2.5E-06 -- -- 2.5E-06

2-Methylnaphthalene -- -- -- -- Respiratory 1.4E-03 -- -- 1.4E-03

4,4'-DDD 6.7E-10 -- 7.6E-10 1.4E-09 -- -- -- -- --

4,4'-DDE 1.2E-09 -- 1.4E-09 2.5E-09 -- -- -- -- --

4,4'-DDT 1.3E-09 -- 4.5E-10 1.8E-09 Liver 2.2E-05 -- 7.5E-06 2.9E-05

Acenaphthene -- -- -- -- Liver 1.5E-04 -- 2.2E-04 3.7E-04

Acenaphthylene -- -- -- -- Liver 3.4E-07 -- -- 3.4E-07

Acetone -- -- -- -- Kidney 6.0E-08 -- -- 6.0E-08

alpha-Chlordane 4.4E-09 -- 2.0E-09 6.3E-09 Liver 1.9E-05 -- 8.6E-06 2.7E-05

Anthracene -- -- -- -- No Observed Effects 1.3E-06 -- 1.9E-06 3.2E-06

Antimony -- -- -- -- Blood 1.6E-02 -- -- 1.6E-02

Aroclor-1254 3.8E-08 -- 6.0E-08 9.8E-08 Eyes, Nails, Immunological 2.6E-03 -- 4.2E-03 6.9E-03

Aroclor-1260 3.6E-08 -- 5.7E-08 9.2E-08 Eyes, Nails, Immunological 2.5E-03 -- 4.0E-03 6.5E-03

Barium -- -- -- -- Kidney 1.3E-03 -- -- 1.3E-03

Benzene 9.0E-11 -- -- 9.0E-11 Blood 6.3E-07 -- -- 6.3E-07

Benzo(a)anthracene 2.6E-08 -- 3.9E-08 6.4E-08 -- -- -- -- --

Benzo(a)pyrene 2.5E-07 -- 3.7E-07 6.1E-07 -- -- -- -- --

Benzo(b)fluoranthene 3.4E-08 -- 5.1E-08 8.5E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-06 -- 3.4E-06 5.7E-06

Benzo(k)fluoranthene 3.6E-08 -- 5.3E-08 8.9E-08 -- -- -- -- --

beta-BHC 3.7E-09 -- 4.2E-09 7.9E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 3.7E-03 -- 4.2E-05 3.7E-03

Carbazole 2.1E-09 -- 3.0E-09 5.1E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 7.4E-08 -- -- 7.4E-08

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 6.8E-05 -- -- 6.8E-05

Chrysene 3.1E-09 -- 4.7E-09 7.8E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 3.4E-02 -- -- 3.4E-02

Copper -- -- -- -- GI 1.2E-03 -- -- 1.2E-03

Dibenz(a,h)anthracene 4.6E-08 -- 6.8E-08 1.1E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 1.7E-04 -- 2.6E-04 4.3E-04

Dieldrin 5.6E-08 -- 6.4E-08 1.2E-07 Liver 2.0E-04 -- 2.2E-04 4.2E-04

Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 Developmental 6.7E-02 -- 2.3E-02 8.9E-02

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 3.3E-07 -- 3.7E-07 7.0E-07

Endrin -- -- -- -- Liver, CNS 6.5E-06 -- 7.4E-06 1.4E-05

Endrin aldehyde -- -- -- -- Liver, CNS 2.9E-05 -- 3.3E-05 6.3E-05

Endrin ketone -- -- -- -- Liver, CNS 9.8E-06 -- 1.1E-05 2.1E-05

Ethylbenzene 9.6E-11 -- -- 9.6E-11 Liver, Kidney 2.4E-07 -- -- 2.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.0E-05 -- 1.5E-05 2.5E-05

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluorene -- -- -- -- Blood 1.9E-04 -- 2.8E-04 4.7E-04

gamma-Chlordane 1.2E-09 -- 5.4E-10 1.7E-09 Liver 5.1E-06 -- 2.3E-06 7.5E-06

Heptachlor 1.4E-09 -- 1.6E-09 3.1E-09 Liver 2.0E-06 -- 2.2E-06 4.2E-06

Heptachlor epoxide 3.8E-09 -- 4.4E-09 8.2E-09 Organ Weight 1.5E-04 -- 1.7E-04 3.2E-04

Hexachlorobenzene 3.5E-08 -- 3.9E-08 7.4E-08 Liver 6.7E-05 -- 7.7E-05 1.4E-04

Hexachloroethane 7.6E-10 -- 8.7E-10 1.6E-09 Kidney 5.5E-05 -- 6.2E-05 1.2E-04

Indeno(1,2,3-cd)pyrene 2.8E-08 -- 4.1E-08 6.9E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride 5.4E-11 -- -- 5.4E-11 Liver 1.8E-07 -- -- 1.8E-07

Molybdenum -- -- -- -- Blood 1.9E-04 -- -- 1.9E-04

Naphthalene -- -- -- -- Body Weight 3.1E-04 -- 4.6E-04 7.7E-04

n-Nitrosodiphenylamine 1.9E-10 -- 2.2E-10 4.2E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 6.0E-06 -- 8.9E-06 1.5E-05

Phenol -- -- -- -- Body Weight 5.2E-07 -- 5.9E-07 1.1E-06

Picric Acid -- -- -- -- -- 2.8E-04 -- -- 2.8E-04

Pyrene -- -- -- -- Kidney 1.0E-05 -- 1.6E-05 2.6E-05

Selenium -- -- -- -- Whole Body 1.8E-04 -- -- 1.8E-04

Silver -- -- -- -- Skin 7.7E-04 -- -- 7.7E-04

Styrene -- -- -- -- Blood, Liver 4.9E-09 -- -- 4.9E-09

Tetrachloroethene 2.6E-08 -- -- 2.6E-08 Liver, Body Weight 1.4E-05 -- -- 1.4E-05

Tin -- -- -- -- Liver, Kidney 2.4E-05 -- -- 2.4E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 2.1E-07 -- -- 2.1E-07

Total PCBs 1.7E-08 -- 2.7E-08 4.4E-08 Developmental 1.2E-03 -- 1.9E-03 3.1E-03

Trichloroethene 2.9E-11 -- -- 2.9E-11 -- -- -- -- --

Vinyl chloride 7.5E-10 -- -- 7.5E-10 Liver 2.6E-06 -- -- 2.6E-06

Xylene (total) -- -- -- -- Body Weight, Death 3.1E-08 -- -- 3.1E-08

Zinc -- -- -- -- Blood 1.6E-03 -- -- 1.6E-03

Chemical Total 3.7E-06 -- 1.9E-06 5.7E-06 1.3E-01 -- 3.5E-02 1.7E-01

Exposure Point Total 5.7E-06 1.7E-01
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TABLE I2-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Hexanone -- -- -- -- PNS -- 6.9E-06 -- 6.9E-06

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

4,4'-DDE -- 5.8E-14 -- 5.8E-14 -- -- -- -- --

4,4'-DDT -- 6.5E-14 -- 6.5E-14 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 2.8E-08 -- 2.8E-08

alpha-Chlordane -- 2.0E-13 -- 2.0E-13 Liver -- 2.3E-09 -- 2.3E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Aroclor-1260 -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 8.7E-05 -- 8.7E-05

Benzene -- 1.6E-09 -- 1.6E-09 Blood -- 5.1E-06 -- 5.1E-06

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 5.6E-13 -- 5.6E-13 -- -- -- -- --

beta-BHC -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

Cadmium -- 9.5E-10 -- 9.5E-10 Kidney, Respiratory -- 3.2E-05 -- 3.2E-05

Carbazole -- 3.2E-14 -- 3.2E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.9E-06 -- 1.9E-06

Chloromethane -- -- -- -- CNS -- 3.6E-06 -- 3.6E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 4.9E-14 -- 4.9E-14 -- -- -- -- --

Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 2.9E-04 -- 2.9E-04

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 2.9E-07 -- 2.9E-07
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TABLE I2-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-10 -- 8.4E-10 Developmental -- 9.4E-07 -- 9.4E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 5.3E-14 -- 5.3E-14 Liver -- 6.3E-10 -- 6.3E-10

Heptachlor -- 7.8E-14 -- 7.8E-14 -- -- -- -- --

Heptachlor epoxide -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Hexachlorobenzene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Hexachloroethane -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride -- 3.8E-10 -- 3.8E-10 Cardiovascular, CNS -- 2.7E-06 -- 2.7E-06

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 9.6E-03 -- 9.6E-03

n-Nitrosodiphenylamine -- 9.7E-15 -- 9.7E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.3E-10 -- 1.3E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.6E-09 -- 7.6E-09

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 2.3E-08 -- 2.3E-08

Tetrachloroethene -- 2.7E-08 -- 2.7E-08 Liver, Body Weight -- 3.6E-04 -- 3.6E-04

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 7.0E-03 -- 7.0E-03

Toluene -- -- -- -- CNS -- 1.7E-07 -- 1.7E-07

Total PCBs -- 8.3E-13 -- 8.3E-13 -- -- -- -- --

Trichloroethene -- 9.6E-10 -- 9.6E-10 CNS -- 2.2E-06 -- 2.2E-06

Vinyl chloride -- 4.9E-08 -- 4.9E-08 Liver -- 1.8E-05 -- 1.8E-05

Xylene (total) -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-07 -- 4.4E-07 -- 1.7E-02 -- 1.7E-02

Exposure Point Total 4.4E-07 1.7E-02

Exposure Medium Total 6.1E-06 1.9E-01

Medium Total 6.1E-06 1.9E-01
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TABLE I2-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.0E-08 -- 2.0E-08

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.8E-08 -- 1.8E-08

Methyl tertiary butylether -- 6.2E-13 -- 6.2E-13 Kidney, Eyes, Liver -- 8.4E-10 -- 8.4E-10

Chemical Total -- 6.2E-13 -- 6.2E-13 -- 3.8E-08 -- 3.8E-08

Exposure Point Total 6.2E-13 3.8E-08

Exposure Medium Total 6.2E-13 3.8E-08

Medium Total 6.2E-13 3.8E-08

Receptor Total Total Risk Across All Media 6.1E-06 Total Hazard Across All Media 1.9E-01

Notes:

Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.2E-02 -- 5.2E-02

EPA U.S. Environmental Protection Agency Body Weight 1.1E-03 -- 1.1E-03

GI Gastrointestinal Cardiovascular 2.7E-06 -- 2.7E-06

NOAEL No observed adverse effects level CNS 1.1E-04 8.4E-10 1.1E-04

PNS Peripheral nervous system Death 3.1E-08 -- 3.1E-08

RAGS Risk Assessment Guidance for Superfund Developmental 9.2E-02 1.8E-08 9.2E-02

RME Reasonable maximum exposure Endocrine 2.9E-07 -- 2.9E-07

VOC Volatile organic compound Eyes 1.3E-02 -- 1.3E-02

Fetus 8.7E-05 -- 8.7E-05

GI 1.2E-03 -- 1.2E-03

Hair -- -- --

Immunological 1.3E-02 -- 1.3E-02

Kidney 5.2E-03 -- 5.2E-03

Liver 1.6E-03 -- 1.6E-03

Nails 1.3E-02 -- 1.3E-02

No Observed Adverse Effects -- -- --

No Observed Effects 8.6E-05 -- 8.6E-05

Nose -- -- --

Organ weight 3.2E-04 -- 3.2E-04

PNS 1.1E-05 -- 1.1E-05

Reproductive 2.9E-07 -- 2.9E-07

Respiratory 1.8E-02 -- 1.8E-02

Skin 7.7E-04 -- 7.7E-04

Vascular 7.0E-07 -- 7.0E-07

Whole body 1.8E-04 -- 1.8E-04

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Dioxin TEQ 3.1E-06 -- 1.1E-06 4.2E-06 -- -- -- -- --

Chemical Total 3.1E-06 -- 1.1E-06 4.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.2E-06 0.0E+00

Medium Total 4.2E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 4.2E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 3.4E-01 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 9.0E-03 mg/kg-day 1.2E-04

2-Hexanone 1.3E-02 mg/kg 6.0E-10 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 5.0E-03 mg/kg-day 8.4E-06

2-Methylnaphthalene 5.6E+00 mg/kg 2.6E-07 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 4.0E-03 mg/kg-day 4.5E-03

4,4'-DDD 8.0E-03 mg/kg 3.7E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 8.9E-11 2.6E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 4.6E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-10 3.2E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 5.1E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-10 3.6E-08 mg/kg-day 5.0E-04 mg/kg-day 7.2E-05

Acenaphthene 9.2E+00 mg/kg 4.2E-07 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 6.0E-02 mg/kg-day 5.0E-04

Acenaphthylene 2.1E-02 mg/kg 9.7E-10 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 6.0E-02 mg/kg-day 1.1E-06

Acetone 5.5E-02 mg/kg 2.6E-09 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 9.0E-01 mg/kg-day 2.0E-07

alpha-Chlordane 9.6E-03 mg/kg 4.4E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.8E-10 3.1E-08 mg/kg-day 5.0E-04 mg/kg-day 6.2E-05

Anthracene 3.9E-01 mg/kg 1.8E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.2E-06

Antimony 6.4E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 4.0E-04 mg/kg-day 5.2E-02

Aroclor-1254 5.4E-02 mg/kg 2.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.0E-09 1.7E-07 mg/kg-day 2.0E-05 mg/kg-day 8.7E-03

Aroclor-1260 5.1E-02 mg/kg 2.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.7E-09 1.6E-07 mg/kg-day 2.0E-05 mg/kg-day 8.2E-03

Barium 2.6E+02 mg/kg 1.2E-05 mg/kg-day -- -- -- 8.4E-04 mg/kg-day 2.0E-01 mg/kg-day 4.2E-03

Benzene 2.6E-03 mg/kg 1.2E-10 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.2E-11 8.3E-09 mg/kg-day 4.0E-03 mg/kg-day 2.1E-06

Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-09 2.0E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 2.7E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-08 1.9E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.5E-09 2.6E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 3.2E-09 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.5E-06

Benzo(k)fluoranthene 8.5E-02 mg/kg 3.9E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-09 2.8E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 3.2E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.8E-10 2.3E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.7E-07 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 1.0E-03 mg/kg-day 1.2E-02

Carbazole 4.9E-02 mg/kg 2.3E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.7E-10 1.6E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg 3.5E-10 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-01 mg/kg-day 2.4E-07

Chloromethane 1.8E-03 mg/kg 8.2E-11 mg/kg-day -- -- -- 5.8E-09 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 4.8E-06 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 1.5E+00 mg/kg-day 2.2E-04

Chrysene 7.5E-02 mg/kg 3.5E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.1E-10 2.4E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg 4.7E-07 mg/kg-day -- -- -- 3.3E-05 mg/kg-day 3.0E-04 mg/kg-day 1.1E-01

Copper 5.0E+01 mg/kg 2.3E-06 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 4.0E-02 mg/kg-day 4.1E-03

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.1E-09 1.0E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 3.3E-07 mg/kg-day -- -- -- 2.3E-05 mg/kg-day 4.0E-02 mg/kg-day 5.7E-04

Dieldrin 1.0E-02 mg/kg 4.6E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.4E-09 3.2E-08 mg/kg-day 5.0E-05 mg/kg-day 6.5E-04

Dioxin TEQ 6.8E-05 mg/kg 3.1E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.1E-07 2.2E-10 mg/kg-day 1.0E-09 mg/kg-day 2.2E-01

Endosulfan I 2.0E-03 mg/kg 9.2E-11 mg/kg-day -- -- -- 6.5E-09 mg/kg-day 6.0E-03 mg/kg-day 1.1E-06

Endrin 2.0E-03 mg/kg 9.2E-11 mg/kg-day -- -- -- 6.5E-09 mg/kg-day 3.0E-04 mg/kg-day 2.2E-05

Endrin aldehyde 9.0E-03 mg/kg 4.2E-10 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 3.0E-04 mg/kg-day 9.7E-05

Endrin ketone 3.0E-03 mg/kg 1.4E-10 mg/kg-day -- -- -- 9.7E-09 mg/kg-day 3.0E-04 mg/kg-day 3.2E-05

Ethylbenzene 2.5E-02 mg/kg 1.2E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.3E-11 8.1E-08 mg/kg-day 1.0E-01 mg/kg-day 8.1E-07

Fluoranthene 4.1E-01 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.3E-05

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Fluorene 7.7E+00 mg/kg 3.6E-07 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 4.0E-02 mg/kg-day 6.2E-04

gamma-Chlordane 2.6E-03 mg/kg 1.2E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-10 8.5E-09 mg/kg-day 5.0E-04 mg/kg-day 1.7E-05

Heptachlor 1.0E-03 mg/kg 4.6E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-10 3.2E-09 mg/kg-day 5.0E-04 mg/kg-day 6.5E-06

Heptachlor epoxide 2.0E-03 mg/kg 9.2E-11 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.1E-10 6.5E-09 mg/kg-day 1.3E-05 mg/kg-day 5.0E-04

Hexachlorobenzene 5.5E-02 mg/kg 2.5E-09 mg/kg-day 1.8E+00 (mg/kg-day)-1 4.6E-09 1.8E-07 mg/kg-day 8.0E-04 mg/kg-day 2.2E-04

Hexachloroethane 5.6E-02 mg/kg 2.6E-09 mg/kg-day 3.9E-02 (mg/kg-day)-1 1.0E-10 1.8E-07 mg/kg-day 1.0E-03 mg/kg-day 1.8E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 3.0E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-09 2.1E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day -- -- --

Methylene Chloride 1.1E-02 mg/kg 5.1E-10 mg/kg-day 1.4E-02 (mg/kg-day)-1 7.1E-12 3.6E-08 mg/kg-day 6.0E-02 mg/kg-day 5.9E-07

Molybdenum 9.7E-01 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 5.0E-03 mg/kg-day 6.3E-04

Naphthalene 6.3E+00 mg/kg 2.9E-07 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.0E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.9E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.6E-11 2.0E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 8.5E-08 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 3.0E-01 mg/kg-day 2.0E-05

Phenol 1.6E-01 mg/kg 7.4E-09 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 3.0E-01 mg/kg-day 1.7E-06

Picric Acid 2.9E-02 mg/kg 1.3E-09 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 1.0E-04 mg/kg-day 9.4E-04

Pyrene 3.2E-01 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-02 mg/kg-day 3.5E-05

Selenium 9.0E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 5.0E-03 mg/kg-day 5.8E-04

Silver 4.0E+00 mg/kg 1.8E-07 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 5.0E-03 mg/kg-day 2.6E-03

Styrene 1.0E-03 mg/kg 4.6E-11 mg/kg-day -- -- -- 3.2E-09 mg/kg-day 2.0E-01 mg/kg-day 1.6E-08

Tetrachloroethene 1.4E-01 mg/kg 6.5E-09 mg/kg-day 5.4E-01 (mg/kg-day)-1 3.5E-09 4.5E-07 mg/kg-day 1.0E-02 mg/kg-day 4.5E-05

Tin 1.5E+01 mg/kg 6.9E-07 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 6.0E-01 mg/kg-day 8.1E-05

Titanium 4.2E+03 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.4E-02 mg/kg-day -- -- --

Toluene 1.7E-02 mg/kg 8.0E-10 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 8.0E-02 mg/kg-day 7.0E-07

Total PCBs 2.4E-02 mg/kg 1.1E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.2E-09 7.8E-08 mg/kg-day 2.0E-05 mg/kg-day 3.9E-03

Trichloroethene 1.4E-02 mg/kg 6.5E-10 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.8E-12 4.5E-08 mg/kg-day -- -- --

Vinyl chloride 8.0E-03 mg/kg 3.7E-10 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.0E-10 2.6E-08 mg/kg-day 3.0E-03 mg/kg-day 8.6E-06

Xylene (total) 6.3E-03 mg/kg 2.9E-10 mg/kg-day -- -- -- 2.0E-08 mg/kg-day 2.0E-01 mg/kg-day 1.0E-07

Zinc 5.0E+02 mg/kg 2.3E-05 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 3.0E-01 mg/kg-day 5.4E-03

Exp. Route Total 4.9E-07 4.4E-01

Dermal 1,2-Dichloroethene (total) 3.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Hexanone 1.3E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

2-Methylnaphthalene 5.6E+00 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 5.1E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.2E-10 3.6E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 6.4E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.2E-10 4.5E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 2.1E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.2E-11 1.5E-08 mg/kg-day 5.0E-04 mg/kg-day 3.0E-05

Acenaphthene 9.2E+00 mg/kg 7.6E-07 mg/kg-day -- -- -- 5.3E-05 mg/kg-day 6.0E-02 mg/kg-day 8.9E-04

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 5.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 9.6E-03 mg/kg 2.4E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.2E-10 1.7E-08 mg/kg-day 5.0E-04 mg/kg-day 3.4E-05
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Anthracene 3.9E-01 mg/kg 3.3E-08 mg/kg-day -- -- -- 2.3E-06 mg/kg-day 3.0E-01 mg/kg-day 7.6E-06

Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1254 5.4E-02 mg/kg 4.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.6E-09 3.4E-07 mg/kg-day 2.0E-05 mg/kg-day 1.7E-02

Aroclor-1260 5.1E-02 mg/kg 4.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-09 3.2E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Barium 2.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.6E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 6.2E-02 mg/kg 5.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-09 3.6E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 4.9E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.9E-08 3.4E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 6.7E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-09 4.7E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 5.8E-09 mg/kg-day -- -- -- 4.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.4E-05

Benzo(k)fluoranthene 8.5E-02 mg/kg 7.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.5E-09 5.0E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 4.5E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.7E-10 3.1E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 2.4E-09 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 1.0E-03 mg/kg-day 1.7E-04

Carbazole 4.9E-02 mg/kg 4.1E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.9E-10 2.8E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 7.5E-02 mg/kg 6.2E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.4E-10 4.3E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.0E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-08 1.9E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 5.9E-07 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 4.0E-02 mg/kg-day 1.0E-03

Dieldrin 1.0E-02 mg/kg 6.4E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.0E-08 4.5E-08 mg/kg-day 5.0E-05 mg/kg-day 8.9E-04

Dioxin TEQ 6.8E-05 mg/kg 1.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-07 9.1E-11 mg/kg-day 1.0E-09 mg/kg-day 9.1E-02

Endosulfan I 2.0E-03 mg/kg 1.3E-10 mg/kg-day -- -- -- 8.9E-09 mg/kg-day 6.0E-03 mg/kg-day 1.5E-06

Endrin 2.0E-03 mg/kg 1.3E-10 mg/kg-day -- -- -- 8.9E-09 mg/kg-day 3.0E-04 mg/kg-day 3.0E-05

Endrin aldehyde 9.0E-03 mg/kg 5.7E-10 mg/kg-day -- -- -- 4.0E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Endrin ketone 3.0E-03 mg/kg 1.9E-10 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 3.0E-04 mg/kg-day 4.5E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 4.1E-01 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 4.0E-02 mg/kg-day 5.9E-05

Fluorene 7.7E+00 mg/kg 6.4E-07 mg/kg-day -- -- -- 4.5E-05 mg/kg-day 4.0E-02 mg/kg-day 1.1E-03

gamma-Chlordane 2.6E-03 mg/kg 6.7E-11 mg/kg-day 1.3E+00 (mg/kg-day)-1 8.7E-11 4.7E-09 mg/kg-day 5.0E-04 mg/kg-day 9.4E-06

Heptachlor 1.0E-03 mg/kg 6.4E-11 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-10 4.5E-09 mg/kg-day 5.0E-04 mg/kg-day 8.9E-06

Heptachlor epoxide 2.0E-03 mg/kg 1.3E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 7.0E-10 8.9E-09 mg/kg-day 1.3E-05 mg/kg-day 6.9E-04

Hexachlorobenzene 5.5E-02 mg/kg 3.5E-09 mg/kg-day 1.8E+00 (mg/kg-day)-1 6.3E-09 2.5E-07 mg/kg-day 8.0E-04 mg/kg-day 3.1E-04

Hexachloroethane 5.6E-02 mg/kg 3.6E-09 mg/kg-day 3.9E-02 (mg/kg-day)-1 1.4E-10 2.5E-07 mg/kg-day 1.0E-03 mg/kg-day 2.5E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 5.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.6E-09 3.8E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Methylene Chloride 1.1E-02 mg/kg -- -- 1.4E-02 (mg/kg-day)-1 -- -- -- 6.0E-02 mg/kg-day --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Naphthalene 6.3E+00 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.7E-05 mg/kg-day 2.0E-02 mg/kg-day 1.8E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 4.0E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.6E-11 2.8E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-01 mg/kg-day 3.6E-05

Phenol 1.6E-01 mg/kg 1.0E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 3.0E-01 mg/kg-day 2.4E-06

Picric Acid 2.9E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 3.2E-01 mg/kg 2.7E-08 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-02 mg/kg-day 6.2E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 1.7E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 2.4E-02 mg/kg 2.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-09 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.6E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 8.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 6.3E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 5.0E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.1E-07 1.4E-01

Exposure Point Total 8.1E-07 5.8E-01

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 2.6E-08 ug/m3 6.9E-05 (μg/m3)-1 1.8E-12 1.8E-09 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 3.3E-08 ug/m3 9.7E-05 (μg/m3)-1 3.2E-12 2.3E-09 mg/m3 -- -- --

4,4'-DDT 1.1E-02 mg/kg 3.6E-08 ug/m3 9.7E-05 (μg/m3)-1 3.5E-12 2.5E-09 mg/m3 -- -- --

alpha-Chlordane 9.6E-03 mg/kg 3.1E-08 ug/m3 3.4E-04 (μg/m3)-1 1.1E-11 2.2E-09 mg/m3 7.0E-04 mg/m3 3.1E-06

Antimony 6.4E+00 mg/kg 2.1E-05 ug/m3 -- -- -- 1.5E-06 mg/m3 -- -- --

Aroclor-1254 5.4E-02 mg/kg 1.8E-07 ug/m3 5.7E-04 (μg/m3)-1 1.0E-10 1.2E-08 mg/m3 -- -- --

Aroclor-1260 5.1E-02 mg/kg 1.7E-07 ug/m3 5.7E-04 (μg/m3)-1 9.5E-11 1.2E-08 mg/m3 -- -- --

Barium 2.6E+02 mg/kg 8.4E-04 ug/m3 -- -- -- 5.9E-05 mg/m3 5.0E-04 mg/m3 1.2E-01

Benzo(a)anthracene 6.2E-02 mg/kg 2.0E-07 ug/m3 1.1E-04 (μg/m3)-1 2.2E-11 1.4E-08 mg/m3 -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 1.9E-07 ug/m3 1.1E-03 (μg/m3)-1 2.1E-10 1.3E-08 mg/m3 -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 2.7E-07 ug/m3 1.1E-04 (μg/m3)-1 2.9E-11 1.9E-08 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.3E-07 ug/m3 -- -- -- 1.6E-08 mg/m3 -- -- --

Benzo(k)fluoranthene 8.5E-02 mg/kg 2.8E-07 ug/m3 1.1E-04 (μg/m3)-1 3.1E-11 2.0E-08 mg/m3 -- -- --

beta-BHC 7.0E-03 mg/kg 2.3E-08 ug/m3 4.3E-04 (μg/m3)-1 9.8E-12 1.6E-09 mg/m3 -- -- --

Cadmium 3.8E+00 mg/kg 1.2E-05 ug/m3 4.2E-03 (μg/m3)-1 5.2E-08 8.6E-07 mg/m3 2.0E-05 mg/m3 4.3E-02

Carbazole 4.9E-02 mg/kg 1.6E-07 ug/m3 1.1E-05 (μg/m3)-1 1.8E-12 1.1E-08 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 3.4E-04 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Chrysene 7.5E-02 mg/kg 2.4E-07 ug/m3 1.1E-05 (μg/m3)-1 2.7E-12 1.7E-08 mg/m3 -- -- --

Cobalt 1.0E+01 mg/kg 3.4E-05 ug/m3 9.0E-03 (μg/m3)-1 3.0E-07 2.4E-06 mg/m3 6.0E-06 mg/m3 3.9E-01
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Copper 5.0E+01 mg/kg 1.6E-04 ug/m3 -- -- -- 1.1E-05 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.0E-07 ug/m3 1.2E-03 (μg/m3)-1 1.3E-10 7.3E-09 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 3.3E-08 ug/m3 4.6E-03 (μg/m3)-1 1.5E-10 2.3E-09 mg/m3 -- -- --

Dioxin TEQ 6.8E-05 mg/kg 2.2E-10 ug/m3 3.8E+01 (μg/m3)-1 8.4E-09 1.6E-11 mg/m3 4.0E-08 mg/m3 3.9E-04

Endosulfan I 2.0E-03 mg/kg 6.5E-09 ug/m3 -- -- -- 4.6E-10 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 6.5E-09 ug/m3 -- -- -- 4.6E-10 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 2.9E-08 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 9.8E-09 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

Fluoranthene 4.1E-01 mg/kg 1.3E-06 ug/m3 -- -- -- 9.3E-08 mg/m3 -- -- --

gamma-Chlordane 2.6E-03 mg/kg 8.6E-09 ug/m3 3.4E-04 (μg/m3)-1 2.9E-12 6.0E-10 mg/m3 7.0E-04 mg/m3 8.6E-07

Heptachlor 1.0E-03 mg/kg 3.3E-09 ug/m3 1.3E-03 (μg/m3)-1 4.2E-12 2.3E-10 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 6.5E-09 ug/m3 2.6E-03 (μg/m3)-1 1.7E-11 4.6E-10 mg/m3 -- -- --

Hexachlorobenzene 5.5E-02 mg/kg 1.8E-07 ug/m3 5.1E-04 (μg/m3)-1 9.1E-11 1.3E-08 mg/m3 -- -- --

Hexachloroethane 5.6E-02 mg/kg 1.8E-07 ug/m3 1.1E-05 (μg/m3)-1 2.0E-12 1.3E-08 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.2E-07 ug/m3 1.1E-04 (μg/m3)-1 2.4E-11 1.5E-08 mg/m3 -- -- --

Lead 3.4E+02 mg/kg 1.1E-03 ug/m3 -- -- -- 7.7E-05 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 3.2E-06 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.0E-07 ug/m3 2.6E-06 (μg/m3)-1 5.3E-13 1.4E-08 mg/m3 -- -- --

Phenol 1.6E-01 mg/kg 5.2E-07 ug/m3 -- -- -- 3.7E-08 mg/m3 2.0E-01 mg/m3 1.8E-07

Picric Acid 2.9E-02 mg/kg 9.5E-08 ug/m3 -- -- -- 6.6E-09 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 2.9E-06 ug/m3 -- -- -- 2.1E-07 mg/m3 2.0E-02 mg/m3 1.0E-05

Silver 4.0E+00 mg/kg 1.3E-05 ug/m3 -- -- -- 9.0E-07 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 4.9E-05 ug/m3 -- -- -- 3.4E-06 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.4E-02 ug/m3 -- -- -- 9.6E-04 mg/m3 1.0E-04 mg/m3 9.6E+00

Total PCBs 2.4E-02 mg/kg 7.9E-08 ug/m3 5.7E-04 (μg/m3)-1 4.5E-11 5.6E-09 mg/m3 -- -- --

Zinc 5.0E+02 mg/kg 1.6E-03 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --

Exp. Route Total 3.6E-07 1.0E+01
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Inhalation 1,2-Dichloroethene (total) 3.4E-01 mg/kg 4.2E-04 ug/m3 -- -- -- 2.9E-05 mg/m3 -- -- --

(Volatiles) 2-Hexanone 1.3E-02 mg/kg 3.0E-06 ug/m3 -- -- -- 2.1E-07 mg/m3 3.0E-02 mg/m3 6.9E-06

2-Methylnaphthalene 5.6E+00 mg/kg 2.9E-04 ug/m3 -- -- -- 2.0E-05 mg/m3 -- -- --

Acenaphthene 9.2E+00 mg/kg 2.0E-04 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 4.5E-07 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Acetone 5.5E-02 mg/kg 1.2E-05 ug/m3 -- -- -- 8.6E-07 mg/m3 3.1E+01 mg/m3 2.8E-08

Anthracene 3.9E-01 mg/kg 2.3E-06 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 2.6E-03 mg/kg 2.2E-06 ug/m3 2.9E-05 (μg/m3)-1 6.4E-11 1.5E-07 mg/m3 3.0E-02 mg/m3 5.1E-06

Carbon disulfide 7.5E-03 mg/kg 1.9E-05 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-01 mg/m3 1.9E-06

Chloromethane 1.8E-03 mg/kg 4.6E-06 ug/m3 -- -- -- 3.2E-07 mg/m3 9.0E-02 mg/m3 3.6E-06

Dibenzofuran 7.1E+00 mg/kg 7.6E-05 ug/m3 -- -- -- 5.3E-06 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 1.3E-05 ug/m3 2.5E-06 (μg/m3)-1 3.3E-11 9.4E-07 mg/m3 1.0E+00 mg/m3 9.4E-07

Fluorene 7.7E+00 mg/kg 8.3E-05 ug/m3 -- -- -- 5.8E-06 mg/m3 -- -- --

Methylene Chloride 1.1E-02 mg/kg 1.5E-05 ug/m3 1.0E-06 (μg/m3)-1 1.5E-11 1.1E-06 mg/m3 4.0E-01 mg/m3 2.7E-06

Naphthalene 6.3E+00 mg/kg 4.1E-04 ug/m3 3.4E-05 (μg/m3)-1 1.4E-08 2.9E-05 mg/m3 3.0E-03 mg/m3 9.6E-03

Phenanthrene 1.9E+00 mg/kg 1.1E-05 ug/m3 -- -- -- 7.5E-07 mg/m3 -- -- --

Pyrene 3.2E-01 mg/kg 4.1E-07 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 3.2E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 1.0E+00 mg/m3 2.3E-08

Tetrachloroethene 1.4E-01 mg/kg 1.8E-04 ug/m3 5.9E-06 (μg/m3)-1 1.1E-09 1.3E-05 mg/m3 3.5E-02 mg/m3 3.6E-04

Toluene 1.7E-02 mg/kg 1.2E-05 ug/m3 -- -- -- 8.6E-07 mg/m3 5.0E+00 mg/m3 1.7E-07

Trichloroethene 1.4E-02 mg/kg 1.9E-05 ug/m3 2.0E-06 (μg/m3)-1 3.8E-11 1.3E-06 mg/m3 6.0E-01 mg/m3 2.2E-06

Vinyl chloride 8.0E-03 mg/kg 2.5E-05 ug/m3 7.8E-05 (μg/m3)-1 2.0E-09 1.8E-06 mg/m3 1.0E-01 mg/m3 1.8E-05

Xylene (total) 6.3E-03 mg/kg 3.3E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 1.0E-01 mg/m3 2.3E-06

Exp. Route Total 1.7E-08 1.0E-02

Exposure Point Total 3.8E-07 1.0E+01

Exposure Medium Total 1.2E-06 1.1E+01

Medium Total 1.2E-06 1.1E+01

Groundwater Groundwater Groundwater in Inhalation 2-Butanone 3.4E-04 (a) ug/m3 5.5E-09 ug/m3 -- -- -- 3.9E-10 mg/m3 5.0E+00 mg/m3 7.7E-11

Trench (Trench Air) Acetone 1.9E-03 (a) ug/m3 3.2E-08 ug/m3 -- -- -- 2.2E-09 mg/m3 3.1E+01 mg/m3 7.1E-11

Methyl tertiary butylether 1.2E-04 (a) ug/m3 1.9E-09 ug/m3 2.6E-07 (μg/m3)-1 5.0E-16 1.4E-10 mg/m3 8.0E+00 mg/m3 1.7E-11

Exp. Route Total 5.0E-16 1.7E-10

Exposure Point Total 5.0E-16 1.7E-10

Exposure Medium Total 5.0E-16 1.7E-10

Medium Total 5.0E-16 1.7E-10

Receptor Total Total of Receptor Risks Across All Media 1.2E-06 Total of Receptor Hazards Across All Media 1.1E+01
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TABLE I2-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 1.2E-04 -- -- 1.2E-04

2-Hexanone -- -- -- -- PNS 8.4E-06 -- -- 8.4E-06

2-Methylnaphthalene -- -- -- -- Respiratory 4.5E-03 -- -- 4.5E-03

4,4'-DDD 8.9E-11 -- 1.2E-10 2.1E-10 -- -- -- -- --

4,4'-DDE 1.6E-10 -- 2.2E-10 3.7E-10 -- -- -- -- --

4,4'-DDT 1.7E-10 -- 7.2E-11 2.5E-10 Liver 7.2E-05 -- 3.0E-05 1.0E-04

Acenaphthene -- -- -- -- Liver 5.0E-04 -- 8.9E-04 1.4E-03

Acenaphthylene -- -- -- -- Liver 1.1E-06 -- -- 1.1E-06

Acetone -- -- -- -- Kidney 2.0E-07 -- -- 2.0E-07

alpha-Chlordane 5.8E-10 -- 3.2E-10 8.9E-10 Liver 6.2E-05 -- 3.4E-05 9.6E-05

Anthracene -- -- -- -- No Observed Effects 4.2E-06 -- 7.6E-06 1.2E-05

Antimony -- -- -- -- Blood 5.2E-02 -- -- 5.2E-02

Aroclor-1254 5.0E-09 -- 9.6E-09 1.5E-08 Eyes, Nails, Immunological 8.7E-03 -- 1.7E-02 2.6E-02

Aroclor-1260 4.7E-09 -- 9.1E-09 1.4E-08 Eyes, Nails, Immunological 8.2E-03 -- 1.6E-02 2.4E-02

Barium -- -- -- -- Kidney 4.2E-03 -- -- 4.2E-03

Benzene 1.2E-11 -- -- 1.2E-11 Blood 2.1E-06 -- -- 2.1E-06

Benzo(a)anthracene 3.4E-09 -- 6.2E-09 9.6E-09 -- -- -- -- --

Benzo(a)pyrene 3.3E-08 -- 5.9E-08 9.1E-08 -- -- -- -- --

Benzo(b)fluoranthene 4.5E-09 -- 8.1E-09 1.3E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 7.5E-06 -- 1.4E-05 2.1E-05

Benzo(k)fluoranthene 4.7E-09 -- 8.5E-09 1.3E-08 -- -- -- -- --

beta-BHC 4.8E-10 -- 6.7E-10 1.2E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 1.2E-02 -- 1.7E-04 1.2E-02

Carbazole 2.7E-10 -- 4.9E-10 7.6E-10 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 2.4E-07 -- -- 2.4E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 2.2E-04 -- -- 2.2E-04

Chrysene 4.1E-10 -- 7.4E-10 1.2E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E-01 -- -- 1.1E-01

Copper -- -- -- -- GI 4.1E-03 -- -- 4.1E-03

Dibenz(a,h)anthracene 6.1E-09 -- 1.1E-08 1.7E-08 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 5.7E-04 -- 1.0E-03 1.6E-03

Dieldrin 7.4E-09 -- 1.0E-08 1.8E-08 Liver 6.5E-04 -- 8.9E-04 1.5E-03

Dioxin TEQ 4.1E-07 -- 1.7E-07 5.8E-07 Developmental 2.2E-01 -- 9.1E-02 3.1E-01

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 1.1E-06 -- 1.5E-06 2.6E-06

Endrin -- -- -- -- Liver, CNS 2.2E-05 -- 3.0E-05 5.1E-05

Endrin aldehyde -- -- -- -- Liver, CNS 9.7E-05 -- 1.3E-04 2.3E-04

Endrin ketone -- -- -- -- Liver, CNS 3.2E-05 -- 4.5E-05 7.7E-05

Ethylbenzene 1.3E-11 -- -- 1.3E-11 Liver, Kidney 8.1E-07 -- -- 8.1E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.3E-05 -- 5.9E-05 9.2E-05

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Fluorene -- -- -- -- Blood 6.2E-04 -- 1.1E-03 1.7E-03

gamma-Chlordane 1.6E-10 -- 8.7E-11 2.4E-10 Liver 1.7E-05 -- 9.4E-06 2.6E-05

Heptachlor 1.9E-10 -- 2.6E-10 4.5E-10 Liver 6.5E-06 -- 8.9E-06 1.5E-05

Heptachlor epoxide 5.1E-10 -- 7.0E-10 1.2E-09 Organ Weight 5.0E-04 -- 6.9E-04 1.2E-03

Hexachlorobenzene 4.6E-09 -- 6.3E-09 1.1E-08 Liver 2.2E-04 -- 3.1E-04 5.3E-04

Hexachloroethane 1.0E-10 -- 1.4E-10 2.4E-10 Kidney 1.8E-04 -- 2.5E-04 4.3E-04

Indeno(1,2,3-cd)pyrene 3.7E-09 -- 6.6E-09 1.0E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride 7.1E-12 -- -- 7.1E-12 Liver 5.9E-07 -- -- 5.9E-07

Molybdenum -- -- -- -- Blood 6.3E-04 -- -- 6.3E-04

Naphthalene -- -- -- -- Body Weight 1.0E-03 -- 1.8E-03 2.8E-03

n-Nitrosodiphenylamine 2.6E-11 -- 3.6E-11 6.1E-11 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 2.0E-05 -- 3.6E-05 5.6E-05

Phenol -- -- -- -- Body Weight 1.7E-06 -- 2.4E-06 4.1E-06

Picric Acid -- -- -- -- -- 9.4E-04 -- -- 9.4E-04

Pyrene -- -- -- -- Kidney 3.5E-05 -- 6.2E-05 9.7E-05

Selenium -- -- -- -- Whole Body 5.8E-04 -- -- 5.8E-04

Silver -- -- -- -- Skin 2.6E-03 -- -- 2.6E-03

Styrene -- -- -- -- Blood, Liver 1.6E-08 -- -- 1.6E-08

Tetrachloroethene 3.5E-09 -- -- 3.5E-09 Liver, Body Weight 4.5E-05 -- -- 4.5E-05

Tin -- -- -- -- Liver, Kidney 8.1E-05 -- -- 8.1E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 7.0E-07 -- -- 7.0E-07

Total PCBs 2.2E-09 -- 4.3E-09 6.6E-09 Developmental 3.9E-03 -- 7.6E-03 1.2E-02

Trichloroethene 3.8E-12 -- -- 3.8E-12 -- -- -- -- --

Vinyl chloride 1.0E-10 -- -- 1.0E-10 Liver 8.6E-06 -- -- 8.6E-06

Xylene (total) -- -- -- -- Body Weight, Death 1.0E-07 -- -- 1.0E-07

Zinc -- -- -- -- Blood 5.4E-03 -- -- 5.4E-03

Chemical Total 4.9E-07 -- 3.1E-07 8.1E-07 4.4E-01 -- 1.4E-01 5.8E-01

Exposure Point Total 8.1E-07 5.8E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Hexanone -- -- -- -- PNS -- 6.9E-06 -- 6.9E-06

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

4,4'-DDE -- 3.2E-12 -- 3.2E-12 -- -- -- -- --

4,4'-DDT -- 3.5E-12 -- 3.5E-12 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 2.8E-08 -- 2.8E-08
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TABLE I2-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

alpha-Chlordane -- 1.1E-11 -- 1.1E-11 Liver -- 3.1E-06 -- 3.1E-06

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.0E-10 -- 1.0E-10 -- -- -- -- --

Aroclor-1260 -- 9.5E-11 -- 9.5E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.2E-01 -- 1.2E-01

Benzene -- 6.4E-11 -- 6.4E-11 Blood -- 5.1E-06 -- 5.1E-06

Benzo(a)anthracene -- 2.2E-11 -- 2.2E-11 -- -- -- -- --

Benzo(a)pyrene -- 2.1E-10 -- 2.1E-10 -- -- -- -- --

Benzo(b)fluoranthene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 3.1E-11 -- 3.1E-11 -- -- -- -- --

beta-BHC -- 9.8E-12 -- 9.8E-12 -- -- -- -- --

Cadmium -- 5.2E-08 -- 5.2E-08 Kidney, Respiratory -- 4.3E-02 -- 4.3E-02

Carbazole -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 1.9E-06 -- 1.9E-06

Chloromethane -- -- -- -- CNS -- 3.6E-06 -- 3.6E-06

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --

Cobalt -- 3.0E-07 -- 3.0E-07 Respiratory -- 3.9E-01 -- 3.9E-01

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 1.3E-10 -- 1.3E-10 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 1.5E-10 -- 1.5E-10 -- -- -- -- --

Dioxin TEQ -- 8.4E-09 -- 8.4E-09 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 3.9E-04 -- 3.9E-04

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.3E-11 -- 3.3E-11 Developmental -- 9.4E-07 -- 9.4E-07

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 2.9E-12 -- 2.9E-12 Liver -- 8.6E-07 -- 8.6E-07

Heptachlor -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Heptachlor epoxide -- 1.7E-11 -- 1.7E-11 -- -- -- -- --

Hexachlorobenzene -- 9.1E-11 -- 9.1E-11 -- -- -- -- --

Hexachloroethane -- 2.0E-12 -- 2.0E-12 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 2.4E-11 -- 2.4E-11 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Methylene Chloride -- 1.5E-11 -- 1.5E-11 Cardiovascular, CNS -- 2.7E-06 -- 2.7E-06

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.4E-08 -- 1.4E-08 Respiratory -- 9.6E-03 -- 9.6E-03

n-Nitrosodiphenylamine -- 5.3E-13 -- 5.3E-13 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 1.8E-07 -- 1.8E-07

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.0E-05 -- 1.0E-05

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 2.3E-08 -- 2.3E-08

Tetrachloroethene -- 1.1E-09 -- 1.1E-09 Liver, Body Weight -- 3.6E-04 -- 3.6E-04

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 9.6E+00 -- 9.6E+00

Toluene -- -- -- -- CNS -- 1.7E-07 -- 1.7E-07

Total PCBs -- 4.5E-11 -- 4.5E-11 -- -- -- -- --

Trichloroethene -- 3.8E-11 -- 3.8E-11 CNS -- 2.2E-06 -- 2.2E-06

Vinyl chloride -- 2.0E-09 -- 2.0E-09 Liver -- 1.8E-05 -- 1.8E-05

Xylene (total) -- -- -- -- CNS -- 2.3E-06 -- 2.3E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.8E-07 -- 3.8E-07 -- 1.0E+01 -- 1.0E+01

Exposure Point Total 3.8E-07 1.0E+01

Exposure Medium Total 1.2E-06 1.1E+01

Medium Total 1.2E-06 1.1E+01

Groundwater Groundwater Trench 2-Butanone -- -- -- -- Developmental -- 7.7E-11 -- 7.7E-11

(Inhalation) Acetone -- -- -- -- CNS -- 7.1E-11 -- 7.1E-11

Methyl tertiary butylether -- 5.0E-16 -- 5.0E-16 Kidney, Eyes, Liver -- 1.7E-11 -- 1.7E-11

Chemical Total -- 5.0E-16 -- 5.0E-16 -- 1.7E-10 -- 1.7E-10

Exposure Point Total 5.0E-16 1.7E-10

Exposure Medium Total 5.0E-16 1.7E-10

Medium Total 5.0E-16 1.7E-10

Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 1.1E+01
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TABLE I2-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.7E-01 -- 1.7E-01

EPA U.S. Environmental Protection Agency Body Weight 3.3E-03 -- 3.3E-03

GI Gastrointestinal Cardiovascular 1.3E-05 -- 1.3E-05

NOAEL No observed adverse effects level CNS 3.8E-04 7.1E-11 3.8E-04

PNS Peripheral nervous system Death 1.0E-07 -- 1.0E-07

RAGS Risk Assessment Guidance for Superfund Developmental 3.2E-01 7.7E-11 3.2E-01

RME Reasonable maximum exposure Endocrine 3.9E-04 -- 3.9E-04

Volatile organic compound Eyes 5.0E-02 1.7E-11 5.0E-02

Fetus 1.2E-01 -- 1.2E-01

GI 4.1E-03 -- 4.1E-03

Hair -- -- --

Immunological 5.0E-02 -- 5.0E-02

Kidney 6.0E-02 1.7E-11 6.0E-02

Liver 5.2E-03 1.7E-11 5.2E-03

Nails 5.0E-02 -- 5.0E-02

No Observed Adverse Effects -- -- --

No Observed Effects 2.9E-04 -- 2.9E-04

Nose -- -- --

Organ weight 1.2E-03 -- 1.2E-03

PNS 1.7E-05 -- 1.7E-05

Reproductive 3.9E-04 -- 3.9E-04

Respiratory 1.0E+01 -- 1.0E+01

Skin 2.6E-03 -- 2.6E-03

Vascular 2.6E-06 -- 2.6E-06

Whole body 5.8E-04 -- 5.8E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I2-9.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Titanium -- -- -- -- Respiratory -- 9.6E+00 -- 9.6E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 9.6E+00 -- 9.6E+00

Exposure Point Total 0.0E+00 9.6E+00

Exposure Medium Total 0.0E+00 9.6E+00

Medium Total 0.0E+00 9.6E+00

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --

(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 9.6E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 2.5E-02 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.4E-08 mg/kg-day 9.0E-03 mg/kg-day 3.8E-06

2-Methylnaphthalene 1.6E-01 mg/kg 7.5E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 4.0E-03 mg/kg-day 5.5E-05

4,4'-DDD 8.0E-03 mg/kg 3.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.0E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 4.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-09 1.4E-08 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 7.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.4E-09 2.0E-08 mg/kg-day 5.0E-04 mg/kg-day 4.1E-05

Acenaphthene 1.5E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 6.0E-02 mg/kg-day 3.4E-06

Acenaphthylene 2.1E-02 mg/kg 9.9E-09 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 6.0E-02 mg/kg-day 4.8E-07

Acetone 6.9E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.4E-08 mg/kg-day 9.0E-01 mg/kg-day 1.0E-07

alpha-Chlordane 8.0E-03 mg/kg 3.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 4.9E-09 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.2E-05

Anthracene 9.4E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.3E-07

Antimony 8.5E+00 mg/kg 4.0E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.9E-02

Aroclor-1260 8.2E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.7E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.6E-03

Barium 2.5E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.5E-04 mg/kg-day 2.0E-01 mg/kg-day 1.7E-03

Benzene 3.3E-03 mg/kg 1.5E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.5E-10 4.5E-09 mg/kg-day 4.0E-03 mg/kg-day 1.1E-06

Benzo(a)anthracene 1.2E-01 mg/kg 5.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.6E-08 1.6E-07 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 3.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.4E-07 1.1E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 5.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.0E-08 1.5E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 3.0E-02 mg/kg-day 3.2E-06

Benzo(k)fluoranthene 2.0E-01 mg/kg 9.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 2.7E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 9.4E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.4E-09 2.7E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 1.0E-03 mg/kg-day 6.0E-03

Carbazole 4.9E-02 mg/kg 2.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.8E-09 6.7E-08 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg 3.2E-09 mg/kg-day -- -- -- 9.3E-09 mg/kg-day 1.0E-01 mg/kg-day 9.3E-08

Chloromethane 1.8E-03 mg/kg 8.5E-10 mg/kg-day -- -- -- 2.5E-09 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 4.9E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 1.5E+00 mg/kg-day 9.5E-05

Chrysene 1.3E-01 mg/kg 6.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.2E-09 1.8E-07 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg 4.5E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.4E-02

Copper 5.2E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.2E-05 mg/kg-day 4.0E-02 mg/kg-day 1.8E-03

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.2E-08 4.4E-08 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 9.5E-08 mg/kg-day 4.0E-02 mg/kg-day 2.4E-06

Dieldrin 1.0E-02 mg/kg 4.7E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.5E-08 1.4E-08 mg/kg-day 5.0E-05 mg/kg-day 2.7E-04

Dioxin TEQ 8.7E-05 mg/kg 4.1E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.3E-06 1.2E-10 mg/kg-day 1.0E-09 mg/kg-day 1.2E-01

Endosulfan I 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 6.0E-03 mg/kg-day 4.6E-07

Endrin 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 3.0E-04 mg/kg-day 9.1E-06

Endrin aldehyde 9.0E-03 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 3.0E-04 mg/kg-day 4.1E-05

Endrin ketone 3.0E-03 mg/kg 1.4E-09 mg/kg-day -- -- -- 4.1E-09 mg/kg-day 3.0E-04 mg/kg-day 1.4E-05

Ethylbenzene 2.5E-02 mg/kg 1.2E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.3E-10 3.4E-08 mg/kg-day 1.0E-01 mg/kg-day 3.4E-07

Fluoranthene 1.0E-01 mg/kg 4.8E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 4.0E-02 mg/kg-day 3.5E-06

Fluorene 9.5E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 4.0E-02 mg/kg-day 3.3E-06

gamma-Chlordane 8.0E-03 mg/kg 3.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 4.9E-09 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.2E-05

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
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Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Heptachlor epoxide 1.0E-03 mg/kg 4.7E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.6E-09 1.4E-09 mg/kg-day 1.3E-05 mg/kg-day 1.1E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 9.0E-08 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg 2.9E-04 mg/kg-day -- -- -- 8.5E-04 mg/kg-day -- -- --

Molybdenum 9.7E-01 mg/kg 4.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day 2.7E-04

Naphthalene 2.2E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 2.0E-02 mg/kg-day 1.5E-05

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.9E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.6E-10 8.5E-08 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 4.8E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.7E-07

Phenol 1.3E-01 mg/kg 6.1E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 5.9E-07

Picric Acid 2.7E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.7E-08 mg/kg-day 1.0E-04 mg/kg-day 3.7E-04

Pyrene 1.1E-01 mg/kg 5.0E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-02 mg/kg-day 4.8E-06

Selenium 9.0E-01 mg/kg 4.2E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.5E-04

Silver 4.0E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 5.0E-03 mg/kg-day 1.1E-03

Styrene 1.0E-03 mg/kg 4.7E-10 mg/kg-day -- -- -- 1.4E-09 mg/kg-day 2.0E-01 mg/kg-day 6.8E-09

Tetrachloroethene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 5.4E-01 (mg/kg-day)-1 3.6E-08 1.9E-07 mg/kg-day 1.0E-02 mg/kg-day 1.9E-05

Tin 1.5E+01 mg/kg 7.1E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 6.0E-01 mg/kg-day 3.5E-05

Titanium 4.1E+03 mg/kg 1.9E-03 mg/kg-day -- -- -- 5.6E-03 mg/kg-day -- -- --

Toluene 3.1E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 4.3E-09 mg/kg-day 8.0E-02 mg/kg-day 5.3E-08

Total PCBs 2.3E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.2E-08 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03

Trichloroethene 1.4E-02 mg/kg 6.6E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.9E-11 1.9E-08 mg/kg-day -- -- --

Xylene (total) 2.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 2.0E-01 mg/kg-day 1.5E-07

Zinc 8.7E+02 mg/kg 4.1E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 3.0E-01 mg/kg-day 4.0E-03

Exp. Route Total 6.33E-06 2.2E-01

Dermal 1,2-Dichloroethene (total) 2.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 1.6E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 1.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.6E-10 4.4E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.4E-10 5.5E-09 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 8.4E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.8E-10 2.4E-09 mg/kg-day 5.0E-04 mg/kg-day 4.9E-06

Acenaphthene 1.5E-01 mg/kg 3.7E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 6.0E-02 mg/kg-day 1.8E-06

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 8.0E-03 mg/kg 6.0E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 7.8E-10 1.7E-09 mg/kg-day 5.0E-04 mg/kg-day 3.5E-06

Anthracene 9.4E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.7E-08 mg/kg-day 3.0E-01 mg/kg-day 2.2E-07

Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1260 8.2E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-08 6.3E-08 mg/kg-day 2.0E-05 mg/kg-day 3.1E-03

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.3E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-08 8.4E-08 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-07 5.5E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 7.6E-08 mg/kg-day -- -- --
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TABLE I2-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient
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EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 
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Medium

Exposure 
Point
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EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
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Intake/Exposure 
Concentration

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 3.0E-02 mg/kg-day 1.7E-06

Benzo(k)fluoranthene 2.0E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-08 1.4E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 3.7E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 5.6E-10 1.1E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 8.3E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-03 mg/kg-day 2.4E-05

Carbazole 4.9E-02 mg/kg 1.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-09 3.5E-08 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 1.3E-01 mg/kg 3.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.8E-09 9.1E-08 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.2E-08 2.3E-08 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 4.0E-02 mg/kg-day 1.2E-06

Dieldrin 1.0E-02 mg/kg 1.9E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.0E-08 5.5E-09 mg/kg-day 5.0E-05 mg/kg-day 1.1E-04

Dioxin TEQ 8.7E-05 mg/kg 4.9E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.4E-07 1.4E-11 mg/kg-day 1.0E-09 mg/kg-day 1.4E-02

Endosulfan I 2.0E-03 mg/kg 3.7E-10 mg/kg-day -- -- -- 1.1E-09 mg/kg-day 6.0E-03 mg/kg-day 1.8E-07

Endrin 2.0E-03 mg/kg 3.7E-10 mg/kg-day -- -- -- 1.1E-09 mg/kg-day 3.0E-04 mg/kg-day 3.6E-06

Endrin aldehyde 9.0E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 4.9E-09 mg/kg-day 3.0E-04 mg/kg-day 1.6E-05

Endrin ketone 3.0E-03 mg/kg 5.6E-10 mg/kg-day -- -- -- 1.6E-09 mg/kg-day 3.0E-04 mg/kg-day 5.5E-06

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 1.0E-01 mg/kg 2.5E-08 mg/kg-day -- -- -- 7.3E-08 mg/kg-day 4.0E-02 mg/kg-day 1.8E-06

Fluorene 9.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 4.0E-02 mg/kg-day 1.7E-06

gamma-Chlordane 8.0E-03 mg/kg 6.0E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 7.8E-10 1.7E-09 mg/kg-day 5.0E-04 mg/kg-day 3.5E-06

Heptachlor epoxide 1.0E-03 mg/kg 1.9E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.0E-09 5.5E-10 mg/kg-day 1.3E-05 mg/kg-day 4.2E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.7E-08 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 2.2E-01 mg/kg 5.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 2.0E-02 mg/kg-day 7.8E-06

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.0E-10 3.4E-08 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 2.5E-08 mg/kg-day -- -- -- 7.3E-08 mg/kg-day 3.0E-01 mg/kg-day 2.4E-07

Phenol 1.3E-01 mg/kg 2.4E-08 mg/kg-day -- -- -- 7.1E-08 mg/kg-day 3.0E-01 mg/kg-day 2.4E-07

Picric Acid 2.7E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 1.1E-01 mg/kg 2.6E-08 mg/kg-day -- -- -- 7.5E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.1E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.1E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
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Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient
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EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total PCBs 2.3E-02 mg/kg 6.1E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-08 1.8E-08 mg/kg-day 2.0E-05 mg/kg-day 8.9E-04

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 2.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 8.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.1E-06 1.9E-02

Exposure Point Total 7.5E-06 2.3E-01

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 1.9E-09 ug/m3 6.9E-05 (μg/m3)-1 1.3E-13 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 2.4E-09 ug/m3 9.7E-05 (μg/m3)-1 2.3E-13 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.5E-02 mg/kg 3.6E-09 ug/m3 9.7E-05 (μg/m3)-1 3.5E-13 1.0E-11 mg/m3 -- -- --

alpha-Chlordane 8.0E-03 mg/kg 1.9E-09 ug/m3 3.4E-04 (μg/m3)-1 6.6E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Antimony 8.5E+00 mg/kg 2.1E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --

Aroclor-1260 8.2E-02 mg/kg 2.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.1E-11 5.8E-11 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 6.1E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 1.2E-01 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 8.3E-11 mg/m3 -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 1.9E-08 ug/m3 1.1E-03 (μg/m3)-1 2.1E-11 5.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 2.6E-08 ug/m3 1.1E-04 (μg/m3)-1 2.8E-12 7.5E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.7E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 2.0E-01 mg/kg 4.8E-08 ug/m3 1.1E-04 (μg/m3)-1 5.3E-12 1.4E-10 mg/m3 -- -- --

beta-BHC 2.0E-03 mg/kg 4.8E-10 ug/m3 4.3E-04 (μg/m3)-1 2.1E-13 1.4E-12 mg/m3 -- -- --

Cadmium 4.4E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.5E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04

Carbazole 4.9E-02 mg/kg 1.2E-08 ug/m3 1.1E-05 (μg/m3)-1 1.3E-13 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 2.5E-05 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 1.3E-01 mg/kg 3.1E-08 ug/m3 1.1E-05 (μg/m3)-1 3.4E-13 9.1E-11 mg/m3 -- -- --

Cobalt 9.6E+00 mg/kg 2.3E-06 ug/m3 9.0E-03 (μg/m3)-1 2.1E-08 6.8E-09 mg/m3 6.0E-06 mg/m3 1.1E-03

Copper 5.2E+01 mg/kg 1.3E-05 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 2.4E-09 ug/m3 4.6E-03 (μg/m3)-1 1.1E-11 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 8.7E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 8.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06

Endosulfan I 2.0E-03 mg/kg 4.8E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 4.8E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 2.2E-09 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 7.3E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 1.0E-01 mg/kg 2.5E-08 ug/m3 -- -- -- 7.2E-11 mg/m3 -- -- --

gamma-Chlordane 8.0E-03 mg/kg 1.9E-09 ug/m3 3.4E-04 (μg/m3)-1 6.6E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Heptachlor epoxide 1.0E-03 mg/kg 2.4E-10 ug/m3 2.6E-03 (μg/m3)-1 6.3E-13 7.1E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --

Lead 6.2E+02 mg/kg 1.5E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 2.3E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.5E-08 ug/m3 2.6E-06 (μg/m3)-1 3.9E-14 4.4E-11 mg/m3 -- -- --
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TABLE I2-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Phenol 1.3E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 9.2E-11 mg/m3 2.0E-01 mg/m3 4.6E-10

Picric Acid 2.7E-02 mg/kg 6.5E-09 ug/m3 -- -- -- 1.9E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 2.2E-07 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08

Silver 4.0E+00 mg/kg 9.6E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 3.7E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.1E+03 mg/kg 9.8E-04 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 2.3E-02 mg/kg 5.6E-09 ug/m3 5.7E-04 (μg/m3)-1 3.2E-12 1.6E-11 mg/m3 -- -- --

Zinc 8.7E+02 mg/kg 2.1E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 -- -- --

Exp. Route Total 2.6E-08 3.0E-02

Inhalation 1,2-Dichloroethene (total) 2.5E-02 mg/kg 3.1E-03 ug/m3 -- -- -- 9.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 1.6E-01 mg/kg 8.4E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 -- -- --

Acenaphthene 1.5E-01 mg/kg 3.3E-04 ug/m3 -- -- -- 9.5E-07 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 9.4E-02 mg/kg 5.5E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 3.3E-03 mg/kg 2.8E-04 ug/m3 2.9E-05 (μg/m3)-1 8.2E-09 8.2E-07 mg/m3 3.0E-02 mg/m3 2.7E-05

Carbon disulfide 6.8E-03 mg/kg 1.8E-03 ug/m3 -- -- -- 5.2E-06 mg/m3 7.0E-01 mg/m3 7.4E-06

Chloromethane 1.8E-03 mg/kg 4.7E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 6.9E-02 mg/kg 7.5E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.4E-09 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 9.5E-02 mg/kg 1.0E-04 ug/m3 -- -- -- 3.0E-07 mg/m3 -- -- --

Naphthalene 2.2E-01 mg/kg 1.4E-03 ug/m3 3.4E-05 (μg/m3)-1 4.9E-08 4.2E-06 mg/m3 3.0E-03 mg/m3 1.4E-03

Phenanthrene 1.0E-01 mg/kg 6.0E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 -- -- --

Pyrene 1.1E-01 mg/kg 1.4E-05 ug/m3 -- -- -- 4.0E-08 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 3.3E-05 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 1.8E-02 ug/m3 5.9E-06 (μg/m3)-1 1.1E-07 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 3.1E-03 mg/kg 2.2E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Trichloroethene 1.4E-02 mg/kg 1.9E-03 ug/m3 2.0E-06 (μg/m3)-1 3.9E-09 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Xylene (total) 2.2E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 1.7E-07 3.0E-03

Exposure Point Total 2.0E-07 3.3E-02

Exposure Medium Total 7.7E-06 2.7E-01

Medium Total 7.7E-06 2.7E-01

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09
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TABLE I2-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 6.3E-12 4.0E-07

Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 7.7E-06 Total of Receptor Hazards Across All Media 2.7E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 3.8E-06 -- -- 3.8E-06

2-Methylnaphthalene -- -- -- -- Respiratory 5.5E-05 -- -- 5.5E-05

4,4'-DDD 9.0E-10 -- 3.6E-10 1.3E-09 -- -- -- -- --

4,4'-DDE 1.6E-09 -- 6.4E-10 2.2E-09 -- -- -- -- --

4,4'-DDT 2.4E-09 -- 2.8E-10 2.7E-09 Liver 4.1E-05 -- 4.9E-06 4.6E-05

Acenaphthene -- -- -- -- Liver 3.4E-06 -- 1.8E-06 5.2E-06

Acenaphthylene -- -- -- -- Liver 4.8E-07 -- -- 4.8E-07

Acetone -- -- -- -- Kidney 1.0E-07 -- -- 1.0E-07

alpha-Chlordane 4.9E-09 -- 7.8E-10 5.7E-09 Liver 2.2E-05 -- 3.5E-06 2.5E-05

Anthracene -- -- -- -- No Observed Effects 4.3E-07 -- 2.2E-07 6.5E-07

Antimony -- -- -- -- Blood 2.9E-02 -- -- 2.9E-02

Aroclor-1260 7.7E-08 -- 4.3E-08 1.2E-07 Eyes, Nails, Immunological 5.6E-03 -- 3.1E-03 8.7E-03

Barium -- -- -- -- Kidney 1.7E-03 -- -- 1.7E-03

Benzene 1.5E-10 -- -- 1.5E-10 Blood 1.1E-06 -- -- 1.1E-06

Benzo(a)anthracene 6.6E-08 -- 3.4E-08 1.0E-07 -- -- -- -- --

Benzo(a)pyrene 4.4E-07 -- 2.3E-07 6.7E-07 -- -- -- -- --

Benzo(b)fluoranthene 6.0E-08 -- 3.1E-08 9.1E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.2E-06 -- 1.7E-06 4.9E-06

Benzo(k)fluoranthene 1.1E-07 -- 5.8E-08 1.7E-07 -- -- -- -- --

beta-BHC 1.4E-09 -- 5.6E-10 2.0E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 6.0E-03 -- 2.4E-05 6.1E-03

Carbazole 2.8E-09 -- 1.4E-09 4.2E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 9.3E-08 -- -- 9.3E-08

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 9.5E-05 -- -- 9.5E-05

Chrysene 7.2E-09 -- 3.8E-09 1.1E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 4.4E-02 -- -- 4.4E-02

Copper -- -- -- -- GI 1.8E-03 -- -- 1.8E-03

Dibenz(a,h)anthracene 6.2E-08 -- 3.2E-08 9.4E-08 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.4E-06 -- 1.2E-06 3.6E-06

Dieldrin 7.5E-08 -- 3.0E-08 1.1E-07 Liver 2.7E-04 -- 1.1E-04 3.8E-04

Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 Developmental 1.2E-01 -- 1.4E-02 1.3E-01

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.6E-07 -- 1.8E-07 6.4E-07

Endrin -- -- -- -- Liver, CNS 9.1E-06 -- 3.6E-06 1.3E-05

Endrin aldehyde -- -- -- -- Liver, CNS 4.1E-05 -- 1.6E-05 5.7E-05

Endrin ketone -- -- -- -- Liver, CNS 1.4E-05 -- 5.5E-06 1.9E-05

Ethylbenzene 1.3E-10 -- -- 1.3E-10 Liver, Kidney 3.4E-07 -- -- 3.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.5E-06 -- 1.8E-06 5.3E-06

Fluorene -- -- -- -- Blood 3.3E-06 -- 1.7E-06 4.9E-06

gamma-Chlordane 4.9E-09 -- 7.8E-10 5.7E-09 Liver 2.2E-05 -- 3.5E-06 2.5E-05

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Heptachlor epoxide 2.6E-09 -- 1.0E-09 3.6E-09 Organ Weight 1.1E-04 -- 4.2E-05 1.5E-04

Indeno(1,2,3-cd)pyrene 3.7E-08 -- 1.9E-08 5.6E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 2.7E-04 -- -- 2.7E-04

Naphthalene -- -- -- -- Body Weight 1.5E-05 -- 7.8E-06 2.3E-05

n-Nitrosodiphenylamine 2.6E-10 -- 1.0E-10 3.7E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 4.7E-07 -- 2.4E-07 7.1E-07

Phenol -- -- -- -- Body Weight 5.9E-07 -- 2.4E-07 8.3E-07

Picric Acid -- -- -- -- -- 3.7E-04 -- -- 3.7E-04

Pyrene -- -- -- -- Kidney 4.8E-06 -- 2.5E-06 7.3E-06

Selenium -- -- -- -- Whole Body 2.5E-04 -- -- 2.5E-04

Silver -- -- -- -- Skin 1.1E-03 -- -- 1.1E-03

Styrene -- -- -- -- Blood, Liver 6.8E-09 -- -- 6.8E-09

Tetrachloroethene 3.6E-08 -- -- 3.6E-08 Liver, Body Weight 1.9E-05 -- -- 1.9E-05

Tin -- -- -- -- Liver, Kidney 3.5E-05 -- -- 3.5E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 5.3E-08 -- -- 5.3E-08

Total PCBs 2.2E-08 -- 1.2E-08 3.4E-08 Developmental 1.6E-03 -- 8.9E-04 2.5E-03

Trichloroethene 3.9E-11 -- -- 3.9E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.5E-07 -- -- 1.5E-07

Zinc -- -- -- -- Blood 4.0E-03 -- -- 4.0E-03

Chemical Total 6.3E-06 -- 1.1E-06 7.5E-06 2.2E-01 -- 1.9E-02 2.3E-01

Exposure Point Total 7.5E-06 2.3E-01

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

4,4'-DDE -- 2.3E-13 -- 2.3E-13 -- -- -- -- --

4,4'-DDT -- 3.5E-13 -- 3.5E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

alpha-Chlordane -- 6.6E-13 -- 6.6E-13 Liver -- 8.1E-09 -- 8.1E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1260 -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 8.2E-09 -- 8.2E-09 Blood -- 2.7E-05 -- 2.7E-05

Benzo(a)anthracene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --

Benzo(a)pyrene -- 2.1E-11 -- 2.1E-11 -- -- -- -- --



3 of 5

TABLE I2-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Benzo(b)fluoranthene -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 5.3E-12 -- 5.3E-12 -- -- -- -- --

beta-BHC -- 2.1E-13 -- 2.1E-13 -- -- -- -- --

Cadmium -- 4.5E-09 -- 4.5E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04

Carbazole -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.4E-06 -- 7.4E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 3.4E-13 -- 3.4E-13 -- -- -- -- --

Cobalt -- 2.1E-08 -- 2.1E-08 Respiratory -- 1.1E-03 -- 1.1E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Dioxin TEQ -- 8.0E-10 -- 8.0E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.5E-06 -- 1.5E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-09 -- 3.4E-09 Developmental -- 3.9E-06 -- 3.9E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 6.6E-13 -- 6.6E-13 Liver -- 8.1E-09 -- 8.1E-09

Heptachlor epoxide -- 6.3E-13 -- 6.3E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 4.9E-08 -- 4.9E-08 Respiratory -- 1.4E-03 -- 1.4E-03

n-Nitrosodiphenylamine -- 3.9E-14 -- 3.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.6E-10 -- 4.6E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 1.1E-07 -- 1.1E-07 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 1.3E-07 -- 1.3E-07

Total PCBs -- 3.2E-12 -- 3.2E-12 -- -- -- -- --

Trichloroethene -- 3.9E-09 -- 3.9E-09 CNS -- 9.4E-06 -- 9.4E-06

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.0E-07 -- 2.0E-07 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 2.0E-07 3.3E-02

Exposure Medium Total 7.7E-06 2.7E-01

Medium Total 7.7E-06 2.7E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07

Medium Total 6.3E-12 4.0E-07

Receptor Total Total Risk Across All Media 7.7E-06 Total Hazard Across All Media 2.7E-01
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TABLE I2-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.7E-02 -- 7.7E-02

EPA U.S. Environmental Protection Agency Body Weight 1.6E-03 -- 1.6E-03

GI Gastrointestinal Cardiovascular 3.2E-08 -- 3.2E-08

NOAEL No observed adverse effects level CNS 1.5E-04 1.9E-07 1.5E-04

PNS Peripheral nervous system Death 1.5E-07 -- 1.5E-07

RAGS Risk Assessment Guidance for Superfund Developmental 1.4E-01 2.1E-07 1.4E-01

RME Reasonable maximum exposure Endocrine 1.5E-06 -- 1.5E-06

VOC Volatile organic compound Eyes 8.7E-03 8.8E-09 8.7E-03

Fetus 3.6E-04 -- 3.6E-04

GI 1.8E-03 -- 1.8E-03

Hair -- -- --

Immunological 8.7E-03 -- 8.7E-03

Kidney 8.0E-03 8.8E-09 8.0E-03

Liver 2.2E-03 8.8E-09 2.2E-03

Nails 8.7E-03 -- 8.7E-03

No Observed Adverse Effects -- -- --

No Observed Effects 9.6E-05 -- 9.6E-05

Nose -- -- --

Organ weight 1.5E-04 -- 1.5E-04

PNS 7.4E-06 -- 7.4E-06

Reproductive 1.5E-06 -- 1.5E-06

Respiratory 3.1E-02 -- 3.1E-02

Skin 1.1E-03 -- 1.1E-03

Vascular 6.4E-07 -- 6.4E-07

Whole body 2.5E-04 -- 2.5E-04

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Dioxin TEQ 5.3E-06 -- 6.4E-07 6.0E-06 -- -- -- -- --

Chemical Total 5.3E-06 -- 6.4E-07 6.0E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 6.0E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.0E-06 0.0E+00

Medium Total 6.0E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 6.0E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 2.5E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 9.0E-03 mg/kg-day 3.6E-05

2-Methylnaphthalene 1.6E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-03 mg/kg-day 5.1E-04

4,4'-DDD 8.0E-03 mg/kg 8.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.1E-09 1.0E-07 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.7E-09 1.3E-07 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 1.6E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.5E-09 1.9E-07 mg/kg-day 5.0E-04 mg/kg-day 3.8E-04

Acenaphthene 1.5E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 6.0E-02 mg/kg-day 3.2E-05

Acenaphthylene 2.1E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 6.0E-02 mg/kg-day 4.5E-06

Acetone 6.9E-02 mg/kg 7.5E-08 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 9.0E-01 mg/kg-day 9.8E-07

alpha-Chlordane 8.0E-03 mg/kg 8.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.1E-08 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04

Anthracene 9.4E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-01 mg/kg-day 4.0E-06

Antimony 8.5E+00 mg/kg 9.3E-06 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01

Aroclor-1260 8.2E-02 mg/kg 9.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02

Barium 2.5E+02 mg/kg 2.8E-04 mg/kg-day -- -- -- 3.2E-03 mg/kg-day 2.0E-01 mg/kg-day 1.6E-02

Benzene 3.3E-03 mg/kg 3.6E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 3.6E-10 4.2E-08 mg/kg-day 4.0E-03 mg/kg-day 1.0E-05

Benzo(a)anthracene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 8.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.0E-06 1.0E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 1.4E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 7.7E-08 mg/kg-day -- -- -- 8.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.0E-05

Benzo(k)fluoranthene 2.0E-01 mg/kg 2.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-07 2.6E-06 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 2.2E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.3E-09 2.6E-08 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02

Carbazole 4.9E-02 mg/kg 5.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.4E-09 6.3E-07 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg 7.5E-09 mg/kg-day -- -- -- 8.7E-08 mg/kg-day 1.0E-01 mg/kg-day 8.7E-07

Chloromethane 1.8E-03 mg/kg 2.0E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.8E-04

Chrysene 1.3E-01 mg/kg 1.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-08 1.6E-06 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg 1.1E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 4.1E-01

Copper 5.2E+01 mg/kg 5.7E-05 mg/kg-day -- -- -- 6.7E-04 mg/kg-day 4.0E-02 mg/kg-day 1.7E-02

Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-07 4.1E-07 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 7.6E-08 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 4.0E-02 mg/kg-day 2.2E-05

Dieldrin 1.0E-02 mg/kg 1.1E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.8E-07 1.3E-07 mg/kg-day 5.0E-05 mg/kg-day 2.6E-03

Dioxin TEQ 8.7E-05 mg/kg 9.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.2E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00

Endosulfan I 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 6.0E-03 mg/kg-day 4.3E-06

Endrin 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

Endrin aldehyde 9.0E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.8E-04

Endrin ketone 3.0E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Ethylbenzene 2.5E-02 mg/kg 2.7E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.0E-10 3.2E-07 mg/kg-day 1.0E-01 mg/kg-day 3.2E-06

Fluoranthene 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.3E-05

Fluorene 9.5E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 4.0E-02 mg/kg-day 3.0E-05

gamma-Chlordane 8.0E-03 mg/kg 8.8E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.1E-08 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Heptachlor epoxide 1.0E-03 mg/kg 1.1E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 6.0E-09 1.3E-08 mg/kg-day 1.3E-05 mg/kg-day 9.8E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 7.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 8.4E-07 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg 6.8E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Molybdenum 9.7E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Naphthalene 2.2E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 2.0E-02 mg/kg-day 1.4E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 6.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.1E-10 7.9E-07 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.4E-06

Phenol 1.3E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Picric Acid 2.7E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 3.5E-07 mg/kg-day 1.0E-04 mg/kg-day 3.5E-03

Pyrene 1.1E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-02 mg/kg-day 4.5E-05

Selenium 9.0E-01 mg/kg 9.9E-07 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.3E-03

Silver 4.0E+00 mg/kg 4.3E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

Styrene 1.0E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 2.0E-01 mg/kg-day 6.4E-08

Tetrachloroethene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 5.4E-01 (mg/kg-day)-1 8.3E-08 1.8E-06 mg/kg-day 1.0E-02 mg/kg-day 1.8E-04

Tin 1.5E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04

Titanium 4.1E+03 mg/kg 4.5E-03 mg/kg-day -- -- -- 5.2E-02 mg/kg-day -- -- --

Toluene 3.1E-03 mg/kg 3.4E-09 mg/kg-day -- -- -- 4.0E-08 mg/kg-day 8.0E-02 mg/kg-day 5.0E-07

Total PCBs 2.3E-02 mg/kg 2.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.1E-08 3.0E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02

Trichloroethene 1.4E-02 mg/kg 1.5E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 9.1E-11 1.8E-07 mg/kg-day -- -- --

Xylene (total) 2.2E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-01 mg/kg-day 1.4E-06

Zinc 8.7E+02 mg/kg 9.5E-04 mg/kg-day -- -- -- 1.1E-02 mg/kg-day 3.0E-01 mg/kg-day 3.7E-02

Exp. Route Total 1.5E-05 2.0E+00

Dermal 1,2-Dichloroethene (total) 2.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 1.6E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 2.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.1E-10 3.0E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 3.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-09 3.7E-08 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 1.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.8E-10 1.7E-08 mg/kg-day 5.0E-04 mg/kg-day 3.3E-05

Acenaphthene 1.5E-01 mg/kg 6.2E-08 mg/kg-day -- -- -- 7.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.2E-05

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 8.0E-03 mg/kg 1.0E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.3E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05

Anthracene 9.4E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1260 8.2E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.3E-08 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.3E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-08 5.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 3.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 3.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 5.1E-07 mg/kg-day -- -- --
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
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CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 2.0E-01 mg/kg 8.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.9E-08 9.6E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 6.4E-10 mg/kg-day 1.5E+00 (mg/kg-day)-1 9.5E-10 7.4E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04

Carbazole 4.9E-02 mg/kg 2.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-09 2.4E-07 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 1.3E-01 mg/kg 5.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.4E-09 6.2E-07 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.4E-08 1.5E-07 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 4.0E-02 mg/kg-day 8.3E-06

Dieldrin 1.0E-02 mg/kg 3.2E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.1E-08 3.7E-08 mg/kg-day 5.0E-05 mg/kg-day 7.4E-04

Dioxin TEQ 8.7E-05 mg/kg 8.3E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02

Endosulfan I 2.0E-03 mg/kg 6.4E-10 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 6.0E-03 mg/kg-day 1.2E-06

Endrin 2.0E-03 mg/kg 6.4E-10 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 3.0E-04 mg/kg-day 2.5E-05

Endrin aldehyde 9.0E-03 mg/kg 2.9E-09 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-04 mg/kg-day 1.1E-04

Endrin ketone 3.0E-03 mg/kg 9.5E-10 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.7E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 1.0E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 4.0E-02 mg/kg-day 1.2E-05

Fluorene 9.5E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 4.6E-07 mg/kg-day 4.0E-02 mg/kg-day 1.1E-05

gamma-Chlordane 8.0E-03 mg/kg 1.0E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.3E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05

Heptachlor epoxide 1.0E-03 mg/kg 3.2E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.7E-09 3.7E-09 mg/kg-day 1.3E-05 mg/kg-day 2.9E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 3.2E-07 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 2.2E-01 mg/kg 9.1E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 2.0E-02 mg/kg-day 5.3E-05

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.8E-10 2.3E-07 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 5.0E-07 mg/kg-day 3.0E-01 mg/kg-day 1.7E-06

Phenol 1.3E-01 mg/kg 4.1E-08 mg/kg-day -- -- -- 4.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.6E-06

Picric Acid 2.7E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 1.1E-01 mg/kg 4.4E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.7E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.1E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.1E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total PCBs 2.3E-02 mg/kg 1.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.1E-08 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 6.0E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 2.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 8.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.9E-06 1.3E-01

Exposure Point Total 1.7E-05 2.1E+00

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 4.8E-10 ug/m3 6.9E-05 (μg/m3)-1 3.3E-14 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 6.0E-10 ug/m3 9.7E-05 (μg/m3)-1 5.9E-14 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.5E-02 mg/kg 9.0E-10 ug/m3 9.7E-05 (μg/m3)-1 8.7E-14 1.0E-11 mg/m3 -- -- --

alpha-Chlordane 8.0E-03 mg/kg 4.8E-10 ug/m3 3.4E-04 (μg/m3)-1 1.6E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Antimony 8.5E+00 mg/kg 5.2E-07 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --

Aroclor-1260 8.2E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 5.8E-11 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 1.5E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 1.2E-01 mg/kg 7.1E-09 ug/m3 1.1E-04 (μg/m3)-1 7.8E-13 8.3E-11 mg/m3 -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 4.7E-09 ug/m3 1.1E-03 (μg/m3)-1 5.2E-12 5.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 6.4E-09 ug/m3 1.1E-04 (μg/m3)-1 7.1E-13 7.5E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 2.0E-01 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 1.4E-10 mg/m3 -- -- --

beta-BHC 2.0E-03 mg/kg 1.2E-10 ug/m3 4.3E-04 (μg/m3)-1 5.2E-14 1.4E-12 mg/m3 -- -- --

Cadmium 4.4E+00 mg/kg 2.7E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04

Carbazole 4.9E-02 mg/kg 3.0E-09 ug/m3 1.1E-05 (μg/m3)-1 3.3E-14 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 6.3E-06 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 1.3E-01 mg/kg 7.8E-09 ug/m3 1.1E-05 (μg/m3)-1 8.5E-14 9.1E-11 mg/m3 -- -- --

Cobalt 9.6E+00 mg/kg 5.8E-07 ug/m3 9.0E-03 (μg/m3)-1 5.2E-09 6.8E-09 mg/m3 6.0E-06 mg/m3 1.1E-03

Copper 5.2E+01 mg/kg 3.2E-06 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 6.0E-10 ug/m3 4.6E-03 (μg/m3)-1 2.8E-12 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 8.7E-05 mg/kg 5.3E-12 ug/m3 3.8E+01 (μg/m3)-1 2.0E-10 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06

Endosulfan I 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 5.4E-10 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 1.8E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 1.0E-01 mg/kg 6.2E-09 ug/m3 -- -- -- 7.2E-11 mg/m3 -- -- --

gamma-Chlordane 8.0E-03 mg/kg 4.8E-10 ug/m3 3.4E-04 (μg/m3)-1 1.6E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Heptachlor epoxide 1.0E-03 mg/kg 6.0E-11 ug/m3 2.6E-03 (μg/m3)-1 1.6E-13 7.1E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 4.7E-11 mg/m3 -- -- --

Lead 6.2E+02 mg/kg 3.8E-05 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 5.9E-08 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.7E-09 ug/m3 2.6E-06 (μg/m3)-1 9.7E-15 4.4E-11 mg/m3 -- -- --
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Phenol 1.3E-01 mg/kg 7.9E-09 ug/m3 -- -- -- 9.2E-11 mg/m3 2.0E-01 mg/m3 4.6E-10

Picric Acid 2.7E-02 mg/kg 1.6E-09 ug/m3 -- -- -- 1.9E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 5.4E-08 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 9.2E-07 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.1E+03 mg/kg 2.5E-04 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 2.3E-02 mg/kg 1.4E-09 ug/m3 5.7E-04 (μg/m3)-1 8.0E-13 1.6E-11 mg/m3 -- -- --

Zinc 8.7E+02 mg/kg 5.3E-05 ug/m3 -- -- -- 6.1E-07 mg/m3 -- -- --

Exp. Route Total 6.6E-09 3.0E-02

Inhalation 1,2-Dichloroethene (total) 2.5E-02 mg/kg 7.7E-04 ug/m3 -- -- -- 9.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 1.6E-01 mg/kg 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 -- -- --

Acenaphthene 1.5E-01 mg/kg 8.2E-05 ug/m3 -- -- -- 9.5E-07 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 9.4E-02 mg/kg 1.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 3.3E-03 mg/kg 7.0E-05 ug/m3 2.9E-05 (μg/m3)-1 2.0E-09 8.2E-07 mg/m3 3.0E-02 mg/m3 2.7E-05

Carbon disulfide 6.8E-03 mg/kg 4.4E-04 ug/m3 -- -- -- 5.2E-06 mg/m3 7.0E-01 mg/m3 7.4E-06

Chloromethane 1.8E-03 mg/kg 1.2E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 6.9E-02 mg/kg 1.9E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 3.4E-04 ug/m3 2.5E-06 (μg/m3)-1 8.4E-10 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 9.5E-02 mg/kg 2.6E-05 ug/m3 -- -- -- 3.0E-07 mg/m3 -- -- --

Naphthalene 2.2E-01 mg/kg 3.6E-04 ug/m3 3.4E-05 (μg/m3)-1 1.2E-08 4.2E-06 mg/m3 3.0E-03 mg/m3 1.4E-03

Phenanthrene 1.0E-01 mg/kg 1.5E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 -- -- --

Pyrene 1.1E-01 mg/kg 3.4E-06 ug/m3 -- -- -- 4.0E-08 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 8.1E-06 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 4.5E-03 ug/m3 5.9E-06 (μg/m3)-1 2.7E-08 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 3.1E-03 mg/kg 5.6E-05 ug/m3 -- -- -- 6.5E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Trichloroethene 1.4E-02 mg/kg 4.8E-04 ug/m3 2.0E-06 (μg/m3)-1 9.7E-10 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Xylene (total) 2.2E-02 mg/kg 2.9E-04 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 4.3E-08 3.0E-03

Exposure Point Total 5.0E-08 3.3E-02

Exposure Medium Total 1.7E-05 2.2E+00

Medium Total 1.7E-05 2.2E+00

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09
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TABLE I2-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exp. Route Total 1.6E-12 4.0E-07

Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 1.7E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 3.6E-05 -- -- 3.6E-05

2-Methylnaphthalene -- -- -- -- Respiratory 5.1E-04 -- -- 5.1E-04

4,4'-DDD 2.1E-09 -- 6.1E-10 2.7E-09 -- -- -- -- --

4,4'-DDE 3.7E-09 -- 1.1E-09 4.8E-09 -- -- -- -- --

4,4'-DDT 5.5E-09 -- 4.8E-10 6.0E-09 Liver 3.8E-04 -- 3.3E-05 4.1E-04

Acenaphthene -- -- -- -- Liver 3.2E-05 -- 1.2E-05 4.4E-05

Acenaphthylene -- -- -- -- Liver 4.5E-06 -- -- 4.5E-06

Acetone -- -- -- -- Kidney 9.8E-07 -- -- 9.8E-07

alpha-Chlordane 1.1E-08 -- 1.3E-09 1.3E-08 Liver 2.0E-04 -- 2.4E-05 2.3E-04

Anthracene -- -- -- -- No Observed Effects 4.0E-06 -- 1.5E-06 5.5E-06

Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 1.8E-07 -- 7.3E-08 2.5E-07 CNS 5.2E-02 -- 2.1E-02 7.4E-02

Barium -- -- -- -- Kidney 1.6E-02 -- -- 1.6E-02

Benzene 3.6E-10 -- -- 3.6E-10 Blood 1.0E-05 -- -- 1.0E-05

Benzo(a)anthracene 1.5E-07 -- 5.8E-08 2.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.0E-06 -- 3.9E-07 1.4E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.4E-07 -- 5.3E-08 1.9E-07 CNS -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.0E-05 -- 1.1E-05 4.1E-05

Benzo(k)fluoranthene 2.6E-07 -- 9.9E-08 3.6E-07 -- -- -- -- --

beta-BHC 3.3E-09 -- 9.5E-10 4.2E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02

Carbazole 6.4E-09 -- 2.4E-09 8.9E-09 CNS -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.7E-07 -- -- 8.7E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 8.8E-04 -- -- 8.8E-04

Chrysene 1.7E-08 -- 6.4E-09 2.3E-08 -- -- -- -- --

Cobalt -- -- -- -- CNS 4.1E-01 -- -- 4.1E-01

Copper -- -- -- -- GI 1.7E-02 -- -- 1.7E-02

Dibenz(a,h)anthracene 1.4E-07 -- 5.4E-08 2.0E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.2E-05 -- 8.3E-06 3.0E-05

Dieldrin 1.8E-07 -- 5.1E-08 2.3E-07 Liver 2.6E-03 -- 7.4E-04 3.3E-03

Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 CNS 1.1E+00 -- 9.7E-02 1.2E+00

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.3E-06 -- 1.2E-06 5.5E-06

Endrin -- -- -- -- Liver, CNS 8.5E-05 -- 2.5E-05 1.1E-04

Endrin aldehyde -- -- -- -- Liver, CNS 3.8E-04 -- 1.1E-04 4.9E-04

Endrin ketone -- -- -- -- Liver, CNS 1.3E-04 -- 3.7E-05 1.6E-04

Ethylbenzene 3.0E-10 -- -- 3.0E-10 CNS 3.2E-06 -- -- 3.2E-06

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.3E-05 -- 1.2E-05 4.5E-05

Fluorene -- -- -- -- Blood 3.0E-05 -- 1.1E-05 4.2E-05

gamma-Chlordane 1.1E-08 -- 1.3E-09 1.3E-08 Liver 2.0E-04 -- 2.4E-05 2.3E-04

Heptachlor epoxide 6.0E-09 -- 1.7E-09 7.8E-09 Organ Weight 9.8E-04 -- 2.9E-04 1.3E-03

Indeno(1,2,3-cd)pyrene 8.7E-08 -- 3.3E-08 1.2E-07 CNS -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 2.5E-03 -- -- 2.5E-03

Naphthalene -- -- -- -- Body Weight 1.4E-04 -- 5.3E-05 1.9E-04

n-Nitrosodiphenylamine 6.1E-10 -- 1.8E-10 7.9E-10 -- -- -- -- --

Phenanthrene -- -- -- -- CNS 4.4E-06 -- 1.7E-06 6.0E-06

Phenol -- -- -- -- Body Weight 5.5E-06 -- 1.6E-06 7.1E-06

Picric Acid -- -- -- -- -- 3.5E-03 -- -- 3.5E-03

Pyrene -- -- -- -- Kidney 4.5E-05 -- 1.7E-05 6.2E-05

Selenium -- -- -- -- Whole Body 2.3E-03 -- -- 2.3E-03

Silver -- -- -- -- CNS 1.0E-02 -- -- 1.0E-02

Styrene -- -- -- -- Blood, Liver 6.4E-08 -- -- 6.4E-08

Tetrachloroethene 8.3E-08 -- -- 8.3E-08 Liver, Body Weight 1.8E-04 -- -- 1.8E-04

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- CNS 5.0E-07 -- -- 5.0E-07

Total PCBs 5.1E-08 -- 2.1E-08 7.2E-08 Developmental 1.5E-02 -- 6.0E-03 2.1E-02

Trichloroethene 9.1E-11 -- -- 9.1E-11 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.4E-06 -- -- 1.4E-06

Zinc -- -- -- -- Blood 3.7E-02 -- -- 3.7E-02

Chemical Total 1.5E-05 -- 1.9E-06 1.7E-05 2.0E+00 -- 1.3E-01 2.1E+00

Exposure Point Total 1.7E-05 2.1E+00

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

4,4'-DDE -- 5.9E-14 -- 5.9E-14 -- -- -- -- --

4,4'-DDT -- 8.7E-14 -- 8.7E-14 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

alpha-Chlordane -- 1.6E-13 -- 1.6E-13 Liver -- 8.1E-09 -- 8.1E-09

Anthracene -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1260 -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 2.0E-09 -- 2.0E-09 Blood -- 2.7E-05 -- 2.7E-05

Benzo(a)anthracene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --

Benzo(a)pyrene -- 5.2E-12 -- 5.2E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 7.1E-13 -- 7.1E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

beta-BHC -- 5.2E-14 -- 5.2E-14 -- -- -- -- --

Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04

Carbazole -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.4E-06 -- 7.4E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 8.5E-14 -- 8.5E-14 -- -- -- -- --

Cobalt -- 5.2E-09 -- 5.2E-09 Respiratory -- 1.1E-03 -- 1.1E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Dioxin TEQ -- 2.0E-10 -- 2.0E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.5E-06 -- 1.5E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-10 -- 8.4E-10 Developmental -- 3.9E-06 -- 3.9E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 1.6E-13 -- 1.6E-13 Liver -- 8.1E-09 -- 8.1E-09

Heptachlor epoxide -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.2E-08 -- 1.2E-08 Respiratory -- 1.4E-03 -- 1.4E-03

n-Nitrosodiphenylamine -- 9.7E-15 -- 9.7E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.6E-10 -- 4.6E-10

Picric Acid -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 2.7E-08 -- 2.7E-08 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 1.3E-07 -- 1.3E-07

Total PCBs -- 8.0E-13 -- 8.0E-13 -- -- -- -- --

Trichloroethene -- 9.7E-10 -- 9.7E-10 CNS -- 9.4E-06 -- 9.4E-06

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.0E-08 -- 5.0E-08 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 5.0E-08 3.3E-02

Exposure Medium Total 1.7E-05 2.2E+00

Medium Total 1.7E-05 2.2E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07

Medium Total 1.6E-12 4.0E-07

Receptor Total Total Risk Across All Media 1.7E-05 Total Hazard Across All Media 2.2E+00
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TABLE I2-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.2E-01 -- 7.2E-01

EPA U.S. Environmental Protection Agency Body Weight 1.9E-03 -- 1.9E-03

GI Gastrointestinal Cardiovascular 3.2E-08 -- 3.2E-08

NOAEL No observed adverse effects level CNS 8.3E-04 1.9E-07 8.3E-04

PNS Peripheral nervous system Death 1.4E-06 -- 1.4E-06

RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 2.1E-07 1.2E+00

RME Reasonable maximum exposure Endocrine 1.5E-06 -- 1.5E-06

VOC Volatile organic compound Eyes 7.4E-02 8.8E-09 7.4E-02

Fetus 3.6E-04 -- 3.6E-04

GI 1.7E-02 -- 1.7E-02

Hair -- -- --

Immunological 7.4E-02 -- 7.4E-02

Kidney 7.3E-02 8.8E-09 7.3E-02

Liver 7.1E-03 8.8E-09 7.1E-03

Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --

No Observed Effects 9.0E-04 -- 9.0E-04

Nose -- -- --

Organ weight 1.3E-03 -- 1.3E-03

PNS 7.4E-06 -- 7.4E-06

Reproductive 1.5E-06 -- 1.5E-06

Respiratory 3.2E-02 -- 3.2E-02

Skin 1.0E-02 -- 1.0E-02

Vascular 5.5E-06 -- 5.5E-06

Whole body 2.3E-03 -- 2.3E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.0E-06 -- 3.9E-07 1.4E-06 -- -- -- -- --

Dioxin TEQ 1.2E-05 -- 1.1E-06 1.3E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.3E-05 -- 1.5E-06 1.5E-05 1.1E+00 -- 9.7E-02 1.2E+00

Exposure Point Total 1.5E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.5E-05 1.2E+00

Medium Total 1.5E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.5E-05 Total Hazard Across All Media 1.2E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethene (total) 2.5E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 9.0E-03 mg/kg-day 3.6E-05

2-Methylnaphthalene 1.6E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-03 mg/kg-day 5.1E-04

4,4'-DDD 8.0E-03 mg/kg 1.3E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.0E-09 1.0E-07 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.6E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.3E-09 1.3E-07 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 2.3E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.9E-09 1.9E-07 mg/kg-day 5.0E-04 mg/kg-day 3.8E-04

Acenaphthene 1.5E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 6.0E-02 mg/kg-day 3.2E-05

Acenaphthylene 2.1E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 6.0E-02 mg/kg-day 4.5E-06

Acetone 6.9E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 9.0E-01 mg/kg-day 9.8E-07

alpha-Chlordane 8.0E-03 mg/kg 1.3E-08 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-08 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04

Anthracene 9.4E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 3.0E-01 mg/kg-day 4.0E-06

Antimony 8.5E+00 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-04 mg/kg-day 2.7E-01

Aroclor-1260 8.2E-02 mg/kg 1.3E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-07 1.0E-06 mg/kg-day 2.0E-05 mg/kg-day 5.2E-02

Barium 2.5E+02 mg/kg 4.0E-04 mg/kg-day -- -- -- 3.2E-03 mg/kg-day 2.0E-01 mg/kg-day 1.6E-02

Benzene 3.3E-03 mg/kg 5.1E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 5.1E-10 4.2E-08 mg/kg-day 4.0E-03 mg/kg-day 1.0E-05

Benzo(a)anthracene 1.2E-01 mg/kg 1.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-07 1.5E-06 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 1.2E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.5E-06 1.0E-06 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 1.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.4E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.0E-05

Benzo(k)fluoranthene 2.0E-01 mg/kg 3.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.8E-07 2.6E-06 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 3.1E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.7E-09 2.6E-08 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02

Carbazole 4.9E-02 mg/kg 7.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.2E-09 6.3E-07 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg 1.1E-08 mg/kg-day -- -- -- 8.7E-08 mg/kg-day 1.0E-01 mg/kg-day 8.7E-07

Chloromethane 1.8E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.8E-04

Chrysene 1.3E-01 mg/kg 2.0E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-08 1.6E-06 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg 1.5E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 4.1E-01

Copper 5.2E+01 mg/kg 8.2E-05 mg/kg-day -- -- -- 6.7E-04 mg/kg-day 4.0E-02 mg/kg-day 1.7E-02

Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-07 4.1E-07 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.8E-07 mg/kg-day 4.0E-02 mg/kg-day 2.2E-05

Dieldrin 1.0E-02 mg/kg 1.6E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.5E-07 1.3E-07 mg/kg-day 5.0E-05 mg/kg-day 2.6E-03

Dioxin TEQ 8.7E-05 mg/kg 1.4E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.8E-05 1.1E-09 mg/kg-day 1.0E-09 mg/kg-day 1.1E+00

Endosulfan I 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 6.0E-03 mg/kg-day 4.3E-06

Endrin 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

Endrin aldehyde 9.0E-03 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.8E-04

Endrin ketone 3.0E-03 mg/kg 4.7E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Ethylbenzene 2.5E-02 mg/kg 3.9E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.3E-10 3.2E-07 mg/kg-day 1.0E-01 mg/kg-day 3.2E-06

Fluoranthene 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.3E-05

Fluorene 9.5E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 4.0E-02 mg/kg-day 3.0E-05

gamma-Chlordane 8.0E-03 mg/kg 1.3E-08 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-08 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Heptachlor epoxide 1.0E-03 mg/kg 1.6E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 8.6E-09 1.3E-08 mg/kg-day 1.3E-05 mg/kg-day 9.8E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 8.4E-07 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg 9.7E-04 mg/kg-day -- -- -- 8.0E-03 mg/kg-day -- -- --

Molybdenum 9.7E-01 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Naphthalene 2.2E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 2.0E-02 mg/kg-day 1.4E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 9.7E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 8.7E-10 7.9E-07 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.4E-06

Phenol 1.3E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 3.0E-01 mg/kg-day 5.5E-06

Picric Acid 2.7E-02 mg/kg 4.2E-08 mg/kg-day -- -- -- 3.5E-07 mg/kg-day 1.0E-04 mg/kg-day 3.5E-03

Pyrene 1.1E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-02 mg/kg-day 4.5E-05

Selenium 9.0E-01 mg/kg 1.4E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.3E-03

Silver 4.0E+00 mg/kg 6.2E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

Styrene 1.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 2.0E-01 mg/kg-day 6.4E-08

Tetrachloroethene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.2E-07 1.8E-06 mg/kg-day 1.0E-02 mg/kg-day 1.8E-04

Tin 1.5E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04

Titanium 4.1E+03 mg/kg 6.4E-03 mg/kg-day -- -- -- 5.2E-02 mg/kg-day -- -- --

Toluene 3.1E-03 mg/kg 4.9E-09 mg/kg-day -- -- -- 4.0E-08 mg/kg-day 8.0E-02 mg/kg-day 5.0E-07

Total PCBs 2.3E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.3E-08 3.0E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02

Trichloroethene 1.4E-02 mg/kg 2.2E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.3E-10 1.8E-07 mg/kg-day -- -- --

Xylene (total) 2.2E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-01 mg/kg-day 1.4E-06

Zinc 8.7E+02 mg/kg 1.4E-03 mg/kg-day -- -- -- 1.1E-02 mg/kg-day 3.0E-01 mg/kg-day 3.7E-02

Exp. Route Total 2.1E-05 2.0E+00

Dermal 1,2-Dichloroethene (total) 2.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Methylnaphthalene 1.6E-01 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 4.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.7E-10 3.0E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 5.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-09 3.7E-08 mg/kg-day -- -- --

4,4'-DDT 1.5E-02 mg/kg 2.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.7E-10 1.7E-08 mg/kg-day 5.0E-04 mg/kg-day 3.3E-05

Acenaphthene 1.5E-01 mg/kg 9.9E-08 mg/kg-day -- -- -- 7.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.2E-05

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 6.9E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 8.0E-03 mg/kg 1.6E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.1E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05

Anthracene 9.4E-02 mg/kg 6.2E-08 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06

Antimony 8.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1260 8.2E-02 mg/kg 5.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-07 4.2E-07 mg/kg-day 2.0E-05 mg/kg-day 2.1E-02

Barium 2.5E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 3.3E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 1.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.3E-08 5.7E-07 mg/kg-day -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 5.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.1E-07 3.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.4E-08 5.1E-07 mg/kg-day -- -- --
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 2.0E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 9.6E-07 mg/kg-day -- -- --

beta-BHC 2.0E-03 mg/kg 1.0E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.5E-09 7.4E-09 mg/kg-day -- -- --

Cadmium 4.4E+00 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04

Carbazole 4.9E-02 mg/kg 3.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.9E-09 2.4E-07 mg/kg-day -- -- --

Carbon disulfide 6.8E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 1.3E-01 mg/kg 8.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.0E-08 6.2E-07 mg/kg-day -- -- --

Cobalt 9.6E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.6E-08 1.5E-07 mg/kg-day -- -- --

Dibenzofuran 6.9E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 4.0E-02 mg/kg-day 8.3E-06

Dieldrin 1.0E-02 mg/kg 5.1E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 8.1E-08 3.7E-08 mg/kg-day 5.0E-05 mg/kg-day 7.4E-04

Dioxin TEQ 8.7E-05 mg/kg 1.3E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.7E-06 9.7E-11 mg/kg-day 1.0E-09 mg/kg-day 9.7E-02

Endosulfan I 2.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 6.0E-03 mg/kg-day 1.2E-06

Endrin 2.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 3.0E-04 mg/kg-day 2.5E-05

Endrin aldehyde 9.0E-03 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-04 mg/kg-day 1.1E-04

Endrin ketone 3.0E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.7E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 1.0E-01 mg/kg 6.7E-08 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 4.0E-02 mg/kg-day 1.2E-05

Fluorene 9.5E-02 mg/kg 6.2E-08 mg/kg-day -- -- -- 4.6E-07 mg/kg-day 4.0E-02 mg/kg-day 1.1E-05

gamma-Chlordane 8.0E-03 mg/kg 1.6E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.1E-09 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05

Heptachlor epoxide 1.0E-03 mg/kg 5.1E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.8E-09 3.7E-09 mg/kg-day 1.3E-05 mg/kg-day 2.9E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 3.2E-07 mg/kg-day -- -- --

Lead 6.2E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 2.2E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 2.0E-02 mg/kg-day 5.3E-05

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.1E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.8E-10 2.3E-07 mg/kg-day -- -- --

Phenanthrene 1.0E-01 mg/kg 6.8E-08 mg/kg-day -- -- -- 5.0E-07 mg/kg-day 3.0E-01 mg/kg-day 1.7E-06

Phenol 1.3E-01 mg/kg 6.6E-08 mg/kg-day -- -- -- 4.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.6E-06

Picric Acid 2.7E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 1.1E-01 mg/kg 6.9E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.7E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.1E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 3.1E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Total PCBs 2.3E-02 mg/kg 1.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-08 1.2E-07 mg/kg-day 2.0E-05 mg/kg-day 6.0E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Xylene (total) 2.2E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 8.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.1E-06 1.3E-01

Exposure Point Total 2.4E-05 2.1E+00

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 2.4E-09 ug/m3 6.9E-05 (μg/m3)-1 1.7E-13 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 3.0E-09 ug/m3 9.7E-05 (μg/m3)-1 2.9E-13 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.5E-02 mg/kg 4.5E-09 ug/m3 9.7E-05 (μg/m3)-1 4.4E-13 1.0E-11 mg/m3 -- -- --

alpha-Chlordane 8.0E-03 mg/kg 2.4E-09 ug/m3 3.4E-04 (μg/m3)-1 8.2E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Antimony 8.5E+00 mg/kg 2.6E-06 ug/m3 -- -- -- 6.0E-09 mg/m3 -- -- --

Aroclor-1260 8.2E-02 mg/kg 2.5E-08 ug/m3 5.7E-04 (μg/m3)-1 1.4E-11 5.8E-11 mg/m3 -- -- --

Barium 2.5E+02 mg/kg 7.6E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 1.2E-01 mg/kg 3.6E-08 ug/m3 1.1E-04 (μg/m3)-1 3.9E-12 8.3E-11 mg/m3 -- -- --

Benzo(a)pyrene 7.8E-02 mg/kg 2.4E-08 ug/m3 1.1E-03 (μg/m3)-1 2.6E-11 5.5E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 1.1E-01 mg/kg 3.2E-08 ug/m3 1.1E-04 (μg/m3)-1 3.5E-12 7.5E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.1E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 2.0E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.4E-10 mg/m3 -- -- --

beta-BHC 2.0E-03 mg/kg 6.0E-10 ug/m3 4.3E-04 (μg/m3)-1 2.6E-13 1.4E-12 mg/m3 -- -- --

Cadmium 4.4E+00 mg/kg 1.3E-06 ug/m3 4.2E-03 (μg/m3)-1 5.6E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.6E-04

Carbazole 4.9E-02 mg/kg 1.5E-08 ug/m3 1.1E-05 (μg/m3)-1 1.6E-13 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 3.1E-05 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 1.3E-01 mg/kg 3.9E-08 ug/m3 1.1E-05 (μg/m3)-1 4.3E-13 9.1E-11 mg/m3 -- -- --

Cobalt 9.6E+00 mg/kg 2.9E-06 ug/m3 9.0E-03 (μg/m3)-1 2.6E-08 6.8E-09 mg/m3 6.0E-06 mg/m3 1.1E-03

Copper 5.2E+01 mg/kg 1.6E-05 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 3.0E-09 ug/m3 4.6E-03 (μg/m3)-1 1.4E-11 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 8.7E-05 mg/kg 2.6E-11 ug/m3 3.8E+01 (μg/m3)-1 1.0E-09 6.1E-14 mg/m3 4.0E-08 mg/m3 1.5E-06

Endosulfan I 2.0E-03 mg/kg 6.0E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 6.0E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 2.7E-09 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 9.1E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 1.0E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 7.2E-11 mg/m3 -- -- --

gamma-Chlordane 8.0E-03 mg/kg 2.4E-09 ug/m3 3.4E-04 (μg/m3)-1 8.2E-13 5.6E-12 mg/m3 7.0E-04 mg/m3 8.1E-09

Heptachlor epoxide 1.0E-03 mg/kg 3.0E-10 ug/m3 2.6E-03 (μg/m3)-1 7.9E-13 7.1E-13 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 4.7E-11 mg/m3 -- -- --

Lead 6.2E+02 mg/kg 1.9E-04 ug/m3 -- -- -- 4.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 2.9E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.9E-08 ug/m3 2.6E-06 (μg/m3)-1 4.9E-14 4.4E-11 mg/m3 -- -- --
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Phenol 1.3E-01 mg/kg 3.9E-08 ug/m3 -- -- -- 9.2E-11 mg/m3 2.0E-01 mg/m3 4.6E-10

Picric Acid 2.7E-02 mg/kg 8.2E-09 ug/m3 -- -- -- 1.9E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 2.7E-07 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08

Silver 4.0E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 4.6E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.1E+03 mg/kg 1.2E-03 ug/m3 -- -- -- 2.9E-06 mg/m3 1.0E-04 mg/m3 2.9E-02

Total PCBs 2.3E-02 mg/kg 7.0E-09 ug/m3 5.7E-04 (μg/m3)-1 4.0E-12 1.6E-11 mg/m3 -- -- --

Zinc 8.7E+02 mg/kg 2.6E-04 ug/m3 -- -- -- 6.1E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 3.0E-02

Inhalation 1,2-Dichloroethene (total) 2.5E-02 mg/kg 3.8E-03 ug/m3 -- -- -- 9.0E-06 mg/m3 -- -- --

(Volatiles) 2-Methylnaphthalene 1.6E-01 mg/kg 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 -- -- --

Acenaphthene 1.5E-01 mg/kg 4.1E-04 ug/m3 -- -- -- 9.5E-07 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 5.7E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 6.9E-02 mg/kg 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 3.1E+01 mg/m3 1.4E-07

Anthracene 9.4E-02 mg/kg 6.9E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 -- -- --

Benzene 3.3E-03 mg/kg 3.5E-04 ug/m3 2.9E-05 (μg/m3)-1 1.0E-08 8.2E-07 mg/m3 3.0E-02 mg/m3 2.7E-05

Carbon disulfide 6.8E-03 mg/kg 2.2E-03 ug/m3 -- -- -- 5.2E-06 mg/m3 7.0E-01 mg/m3 7.4E-06

Chloromethane 1.8E-03 mg/kg 5.9E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 6.9E-02 mg/kg 9.4E-05 ug/m3 -- -- -- 2.2E-07 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 1.7E-03 ug/m3 2.5E-06 (μg/m3)-1 4.2E-09 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 9.5E-02 mg/kg 1.3E-04 ug/m3 -- -- -- 3.0E-07 mg/m3 -- -- --

Naphthalene 2.2E-01 mg/kg 1.8E-03 ug/m3 3.4E-05 (μg/m3)-1 6.2E-08 4.2E-06 mg/m3 3.0E-03 mg/m3 1.4E-03

Phenanthrene 1.0E-01 mg/kg 7.5E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 -- -- --

Pyrene 1.1E-01 mg/kg 1.7E-05 ug/m3 -- -- -- 4.0E-08 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 4.1E-05 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 2.3E-02 ug/m3 5.9E-06 (μg/m3)-1 1.3E-07 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 3.1E-03 mg/kg 2.8E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 5.0E+00 mg/m3 1.3E-07

Trichloroethene 1.4E-02 mg/kg 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Xylene (total) 2.2E-02 mg/kg 1.4E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 1.0E-01 mg/m3 3.4E-05

Exp. Route Total 2.2E-07 3.0E-03

Exposure Point Total 2.5E-07 3.3E-02

Exposure Medium Total 2.4E-05 2.2E+00

Medium Total 2.4E-05 2.2E+00
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TABLE I2-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 7.9E-12 4.0E-07

Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07

Medium Total 7.9E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 2.4E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 3.6E-05 -- -- 3.6E-05

2-Methylnaphthalene -- -- -- -- Respiratory 5.1E-04 -- -- 5.1E-04

4,4'-DDD 3.0E-09 -- 9.7E-10 4.0E-09 -- -- -- -- --

4,4'-DDE 5.3E-09 -- 1.7E-09 7.0E-09 -- -- -- -- --

4,4'-DDT 7.9E-09 -- 7.7E-10 8.7E-09 Liver 3.8E-04 -- 3.3E-05 4.1E-04

Acenaphthene -- -- -- -- Liver 3.2E-05 -- 1.2E-05 4.4E-05

Acenaphthylene -- -- -- -- Liver 4.5E-06 -- -- 4.5E-06

Acetone -- -- -- -- Kidney 9.8E-07 -- -- 9.8E-07

alpha-Chlordane 1.6E-08 -- 2.1E-09 1.8E-08 Liver 2.0E-04 -- 2.4E-05 2.3E-04

Anthracene -- -- -- -- No Observed Effects 4.0E-06 -- 1.5E-06 5.5E-06

Antimony -- -- -- -- Blood 2.7E-01 -- -- 2.7E-01

Aroclor-1260 2.6E-07 -- 1.2E-07 3.7E-07 Eyes, Nails, Immunological 5.2E-02 -- 2.1E-02 7.4E-02

Barium -- -- -- -- Kidney 1.6E-02 -- -- 1.6E-02

Benzene 5.1E-10 -- -- 5.1E-10 Blood 1.0E-05 -- -- 1.0E-05

Benzo(a)anthracene 2.2E-07 -- 9.3E-08 3.1E-07 -- -- -- -- --

Benzo(a)pyrene 1.5E-06 -- 6.1E-07 2.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 2.0E-07 -- 8.4E-08 2.8E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.0E-05 -- 1.1E-05 4.1E-05

Benzo(k)fluoranthene 3.8E-07 -- 1.6E-07 5.3E-07 -- -- -- -- --

beta-BHC 4.7E-09 -- 1.5E-09 6.2E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.7E-02

Carbazole 9.2E-09 -- 3.9E-09 1.3E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 8.7E-07 -- -- 8.7E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 8.8E-04 -- -- 8.8E-04

Chrysene 2.4E-08 -- 1.0E-08 3.4E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 4.1E-01 -- -- 4.1E-01

Copper -- -- -- -- GI 1.7E-02 -- -- 1.7E-02

Dibenz(a,h)anthracene 2.1E-07 -- 8.6E-08 2.9E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.2E-05 -- 8.3E-06 3.0E-05

Dieldrin 2.5E-07 -- 8.1E-08 3.3E-07 Liver 2.6E-03 -- 7.4E-04 3.3E-03

Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.3E-06 -- 1.2E-06 5.5E-06

Endrin -- -- -- -- Liver, CNS 8.5E-05 -- 2.5E-05 1.1E-04

Endrin aldehyde -- -- -- -- Liver, CNS 3.8E-04 -- 1.1E-04 4.9E-04

Endrin ketone -- -- -- -- Liver, CNS 1.3E-04 -- 3.7E-05 1.6E-04

Ethylbenzene 4.3E-10 -- -- 4.3E-10 Liver, Kidney 3.2E-06 -- -- 3.2E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.3E-05 -- 1.2E-05 4.5E-05

Fluorene -- -- -- -- Blood 3.0E-05 -- 1.1E-05 4.2E-05

gamma-Chlordane 1.6E-08 -- 2.1E-09 1.8E-08 Liver 2.0E-04 -- 2.4E-05 2.3E-04

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Heptachlor epoxide 8.6E-09 -- 2.8E-09 1.1E-08 Organ Weight 9.8E-04 -- 2.9E-04 1.3E-03

Indeno(1,2,3-cd)pyrene 1.2E-07 -- 5.2E-08 1.8E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- Blood 2.5E-03 -- -- 2.5E-03

Naphthalene -- -- -- -- Body Weight 1.4E-04 -- 5.3E-05 1.9E-04

n-Nitrosodiphenylamine 8.7E-10 -- 2.8E-10 1.2E-09 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 4.4E-06 -- 1.7E-06 6.0E-06

Phenol -- -- -- -- Body Weight 5.5E-06 -- 1.6E-06 7.1E-06

Picric Acid -- -- -- -- -- 3.5E-03 -- -- 3.5E-03

Pyrene -- -- -- -- Kidney 4.5E-05 -- 1.7E-05 6.2E-05

Selenium -- -- -- -- Whole Body 2.3E-03 -- -- 2.3E-03

Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

Styrene -- -- -- -- Blood, Liver 6.4E-08 -- -- 6.4E-08

Tetrachloroethene 1.2E-07 -- -- 1.2E-07 Liver, Body Weight 1.8E-04 -- -- 1.8E-04

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 5.0E-07 -- -- 5.0E-07

Total PCBs 7.3E-08 -- 3.3E-08 1.1E-07 Developmental 1.5E-02 -- 6.0E-03 2.1E-02

Trichloroethene 1.3E-10 -- -- 1.3E-10 -- -- -- -- --

Xylene (total) -- -- -- -- Body Weight, Death 1.4E-06 -- -- 1.4E-06

Zinc -- -- -- -- Blood 3.7E-02 -- -- 3.7E-02

Chemical Total 2.1E-05 -- 3.1E-06 2.4E-05 2.0E+00 -- 1.3E-01 2.1E+00

Exposure Point Total 2.4E-05 2.1E+00

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.7E-13 -- 1.7E-13 -- -- -- -- --

4,4'-DDE -- 2.9E-13 -- 2.9E-13 -- -- -- -- --

4,4'-DDT -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

alpha-Chlordane -- 8.2E-13 -- 8.2E-13 Liver -- 8.1E-09 -- 8.1E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1260 -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 1.0E-08 -- 1.0E-08 Blood -- 2.7E-05 -- 2.7E-05

Benzo(a)anthracene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --

Benzo(a)pyrene -- 2.6E-11 -- 2.6E-11 -- -- -- -- --
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TABLE I2-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Benzo(b)fluoranthene -- 3.5E-12 -- 3.5E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --

beta-BHC -- 2.6E-13 -- 2.6E-13 -- -- -- -- --

Cadmium -- 5.6E-09 -- 5.6E-09 Kidney, Respiratory -- 1.6E-04 -- 1.6E-04

Carbazole -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 7.4E-06 -- 7.4E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 4.3E-13 -- 4.3E-13 -- -- -- -- --

Cobalt -- 2.6E-08 -- 2.6E-08 Respiratory -- 1.1E-03 -- 1.1E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Dioxin TEQ -- 1.0E-09 -- 1.0E-09 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.5E-06 -- 1.5E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 4.2E-09 -- 4.2E-09 Developmental -- 3.9E-06 -- 3.9E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 8.2E-13 -- 8.2E-13 Liver -- 8.1E-09 -- 8.1E-09

Heptachlor epoxide -- 7.9E-13 -- 7.9E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 6.2E-08 -- 6.2E-08 Respiratory -- 1.4E-03 -- 1.4E-03

n-Nitrosodiphenylamine -- 4.9E-14 -- 4.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 4.6E-10 -- 4.6E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 1.3E-07 -- 1.3E-07 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Titanium -- -- -- -- Respiratory -- 2.9E-02 -- 2.9E-02

Toluene -- -- -- -- CNS -- 1.3E-07 -- 1.3E-07

Total PCBs -- 4.0E-12 -- 4.0E-12 -- -- -- -- --

Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 9.4E-06 -- 9.4E-06

Xylene (total) -- -- -- -- CNS -- 3.4E-05 -- 3.4E-05

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.5E-07 -- 2.5E-07 -- 3.3E-02 -- 3.3E-02

Exposure Point Total 2.5E-07 3.3E-02

Exposure Medium Total 2.4E-05 2.2E+00

Medium Total 2.4E-05 2.2E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 2.2E+00
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TABLE I2-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.2E-01 -- 7.2E-01

EPA U.S. Environmental Protection Agency Body Weight 1.9E-03 -- 1.9E-03

GI Gastrointestinal Cardiovascular 3.2E-08 -- 3.2E-08

NOAEL No observed adverse effects level CNS 8.3E-04 1.9E-07 8.3E-04

PNS Peripheral nervous system Death 1.4E-06 -- 1.4E-06

RAGS Risk Assessment Guidance for Superfund Developmental 1.2E+00 2.1E-07 1.2E+00

RME Reasonable maximum exposure Endocrine 1.5E-06 -- 1.5E-06

VOC Volatile organic compound Eyes 7.4E-02 8.8E-09 7.4E-02

Fetus 3.6E-04 -- 3.6E-04

GI 1.7E-02 -- 1.7E-02

Hair -- -- --

Immunological 7.4E-02 -- 7.4E-02

Kidney 7.3E-02 8.8E-09 7.3E-02

Liver 7.1E-03 8.8E-09 7.1E-03

Nails 7.4E-02 -- 7.4E-02

No Observed Adverse Effects -- -- --

No Observed Effects 9.0E-04 -- 9.0E-04

Nose -- -- --

Organ weight 1.3E-03 -- 1.3E-03

PNS 7.4E-06 -- 7.4E-06

Reproductive 1.5E-06 -- 1.5E-06

Respiratory 3.2E-02 -- 3.2E-02

Skin 1.0E-02 -- 1.0E-02

Vascular 5.5E-06 -- 5.5E-06

Whole body 2.3E-03 -- 2.3E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I2-9.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.5E-06 -- 6.1E-07 2.1E-06 -- -- -- -- --

Dioxin TEQ 1.8E-05 -- 1.7E-06 1.9E-05 Developmental 1.1E+00 -- 9.7E-02 1.2E+00

Chemical Total 1.9E-05 -- 2.3E-06 2.2E-05 1.1E+00 -- 9.7E-02 1.2E+00

Exposure Point Total 2.2E-05 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-05 1.2E+00

Medium Total 2.2E-05 1.2E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 1.2E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 3.4E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 9.0E-03 mg/kg-day 5.2E-05

2-Hexanone 1.3E-02 mg/kg 6.1E-09 mg/kg-day -- -- -- 1.8E-08 mg/kg-day 5.0E-03 mg/kg-day 3.6E-06

2-Methylnaphthalene 5.6E+00 mg/kg 2.6E-06 mg/kg-day -- -- -- 7.7E-06 mg/kg-day 4.0E-03 mg/kg-day 1.9E-03

4,4'-DDD 8.0E-03 mg/kg 3.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.0E-10 1.1E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 4.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-09 1.4E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 5.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.8E-09 1.5E-08 mg/kg-day 5.0E-04 mg/kg-day 3.1E-05

Acenaphthene 9.2E+00 mg/kg 4.3E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-02 mg/kg-day 2.1E-04

Acenaphthylene 2.1E-02 mg/kg 9.9E-09 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 6.0E-02 mg/kg-day 4.8E-07

Acetone 5.5E-02 mg/kg 2.6E-08 mg/kg-day -- -- -- 7.6E-08 mg/kg-day 9.0E-01 mg/kg-day 8.4E-08

alpha-Chlordane 9.6E-03 mg/kg 4.5E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.9E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Anthracene 3.9E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 3.0E-01 mg/kg-day 1.8E-06

Antimony 6.4E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-04 mg/kg-day 2.2E-02

Aroclor-1254 5.4E-02 mg/kg 2.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.1E-08 7.4E-08 mg/kg-day 2.0E-05 mg/kg-day 3.7E-03

Aroclor-1260 5.1E-02 mg/kg 2.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.8E-08 7.0E-08 mg/kg-day 2.0E-05 mg/kg-day 3.5E-03

Barium 2.6E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 3.5E-04 mg/kg-day 2.0E-01 mg/kg-day 1.8E-03

Benzene 2.6E-03 mg/kg 1.2E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.2E-10 3.5E-09 mg/kg-day 4.0E-03 mg/kg-day 8.8E-07

Benzo(a)anthracene 6.2E-02 mg/kg 2.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.5E-08 8.5E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 2.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.3E-07 8.1E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 3.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.6E-08 1.1E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 3.0E-02 mg/kg-day 3.2E-06

Benzo(k)fluoranthene 8.5E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.8E-08 1.2E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 3.3E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.9E-09 9.6E-09 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 1.0E-03 mg/kg-day 5.2E-03

Carbazole 4.9E-02 mg/kg 2.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.8E-09 6.7E-08 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg 3.5E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 1.0E-01 mg/kg-day 1.0E-07

Chloromethane 1.8E-03 mg/kg 8.4E-10 mg/kg-day -- -- -- 2.4E-09 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 4.9E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 1.5E+00 mg/kg-day 9.5E-05

Chrysene 7.5E-02 mg/kg 3.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.2E-09 1.0E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02

Copper 5.0E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.9E-05 mg/kg-day 4.0E-02 mg/kg-day 1.7E-03

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.2E-08 4.4E-08 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 4.0E-02 mg/kg-day 2.4E-04

Dieldrin 1.0E-02 mg/kg 4.7E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 7.5E-08 1.4E-08 mg/kg-day 5.0E-05 mg/kg-day 2.7E-04

Dioxin TEQ 6.8E-05 mg/kg 3.2E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.2E-06 9.3E-11 mg/kg-day 1.0E-09 mg/kg-day 9.3E-02

Endosulfan I 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 6.0E-03 mg/kg-day 4.6E-07

Endrin 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 3.0E-04 mg/kg-day 9.1E-06

Endrin aldehyde 9.0E-03 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 3.0E-04 mg/kg-day 4.1E-05

Endrin ketone 3.0E-03 mg/kg 1.4E-09 mg/kg-day -- -- -- 4.1E-09 mg/kg-day 3.0E-04 mg/kg-day 1.4E-05

Ethylbenzene 2.5E-02 mg/kg 1.2E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.3E-10 3.4E-08 mg/kg-day 1.0E-01 mg/kg-day 3.4E-07

Fluoranthene 4.1E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.6E-07 mg/kg-day 4.0E-02 mg/kg-day 1.4E-05

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Fluorene 7.7E+00 mg/kg 3.6E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.6E-04

gamma-Chlordane 2.6E-03 mg/kg 1.2E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-09 3.6E-09 mg/kg-day 5.0E-04 mg/kg-day 7.2E-06

Heptachlor 1.0E-03 mg/kg 4.7E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.9E-09 1.4E-09 mg/kg-day 5.0E-04 mg/kg-day 2.7E-06

Heptachlor epoxide 2.0E-03 mg/kg 9.4E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.2E-09 2.7E-09 mg/kg-day 1.3E-05 mg/kg-day 2.1E-04

Hexachlorobenzene 5.5E-02 mg/kg 2.6E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 4.6E-08 7.5E-08 mg/kg-day 8.0E-04 mg/kg-day 9.4E-05

Hexachloroethane 5.6E-02 mg/kg 2.6E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 1.0E-09 7.7E-08 mg/kg-day 1.0E-03 mg/kg-day 7.7E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 3.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-08 9.0E-08 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 4.6E-04 mg/kg-day -- -- --

Methylene Chloride 1.1E-02 mg/kg 5.2E-09 mg/kg-day 1.4E-02 (mg/kg-day)-1 7.2E-11 1.5E-08 mg/kg-day 6.0E-02 mg/kg-day 2.5E-07

Molybdenum 9.7E-01 mg/kg 4.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 5.0E-03 mg/kg-day 2.7E-04

Naphthalene 6.3E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 2.0E-02 mg/kg-day 4.3E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.9E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.6E-10 8.5E-08 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 8.7E-07 mg/kg-day -- -- -- 2.5E-06 mg/kg-day 3.0E-01 mg/kg-day 8.4E-06

Phenol 1.6E-01 mg/kg 7.5E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 3.0E-01 mg/kg-day 7.3E-07

Picric Acid 2.9E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.0E-08 mg/kg-day 1.0E-04 mg/kg-day 4.0E-04

Pyrene 3.2E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.5E-05

Selenium 9.0E-01 mg/kg 4.2E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.5E-04

Silver 4.0E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 5.0E-03 mg/kg-day 1.1E-03

Styrene 1.0E-03 mg/kg 4.7E-10 mg/kg-day -- -- -- 1.4E-09 mg/kg-day 2.0E-01 mg/kg-day 6.8E-09

Tetrachloroethene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 5.4E-01 (mg/kg-day)-1 3.6E-08 1.9E-07 mg/kg-day 1.0E-02 mg/kg-day 1.9E-05

Tin 1.5E+01 mg/kg 7.0E-06 mg/kg-day -- -- -- 2.1E-05 mg/kg-day 6.0E-01 mg/kg-day 3.4E-05

Titanium 4.2E+03 mg/kg 2.0E-03 mg/kg-day -- -- -- 5.7E-03 mg/kg-day -- -- --

Toluene 1.7E-02 mg/kg 8.2E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 8.0E-02 mg/kg-day 3.0E-07

Total PCBs 2.4E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.3E-08 3.3E-08 mg/kg-day 2.0E-05 mg/kg-day 1.7E-03

Trichloroethene 1.4E-02 mg/kg 6.6E-09 mg/kg-day 5.9E-03 (mg/kg-day)-1 3.9E-11 1.9E-08 mg/kg-day -- -- --

Vinyl chloride 8.0E-03 mg/kg 3.8E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 1.0E-09 1.1E-08 mg/kg-day 3.0E-03 mg/kg-day 3.7E-06

Xylene (total) 6.3E-03 mg/kg 3.0E-09 mg/kg-day -- -- -- 8.7E-09 mg/kg-day 2.0E-01 mg/kg-day 4.3E-08

Zinc 5.0E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 6.8E-04 mg/kg-day 3.0E-01 mg/kg-day 2.3E-03

Exp. Route Total 5.0E-06 1.9E-01
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Dermal 1,2-Dichloroethene (total) 3.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Hexanone 1.3E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

2-Methylnaphthalene 5.6E+00 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 1.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.6E-10 4.4E-09 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.4E-10 5.5E-09 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 6.3E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.1E-10 1.8E-09 mg/kg-day 5.0E-04 mg/kg-day 3.7E-06

Acenaphthene 9.2E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.5E-06 mg/kg-day 6.0E-02 mg/kg-day 1.1E-04

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 5.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 9.6E-03 mg/kg 7.2E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 9.4E-10 2.1E-09 mg/kg-day 5.0E-04 mg/kg-day 4.2E-06

Anthracene 3.9E-01 mg/kg 9.6E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 3.0E-01 mg/kg-day 9.3E-07

Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1254 5.4E-02 mg/kg 1.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.8E-08 4.1E-08 mg/kg-day 2.0E-05 mg/kg-day 2.1E-03

Aroclor-1260 5.1E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 3.9E-08 mg/kg-day 2.0E-05 mg/kg-day 1.9E-03

Barium 2.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.6E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-08 4.4E-08 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-07 4.2E-08 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-08 5.8E-08 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 3.0E-02 mg/kg-day 1.7E-06

Benzo(k)fluoranthene 8.5E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 6.1E-08 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 1.3E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.0E-09 3.8E-09 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 7.1E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 1.0E-03 mg/kg-day 2.1E-05

Carbazole 4.9E-02 mg/kg 1.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-09 3.5E-08 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 7.5E-02 mg/kg 1.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.2E-09 5.3E-08 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.0E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.2E-08 2.3E-08 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 1.7E-06 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 4.0E-02 mg/kg-day 1.3E-04

Dieldrin 1.0E-02 mg/kg 1.9E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.0E-08 5.5E-09 mg/kg-day 5.0E-05 mg/kg-day 1.1E-04

Dioxin TEQ 6.8E-05 mg/kg 3.8E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.0E-07 1.1E-11 mg/kg-day 1.0E-09 mg/kg-day 1.1E-02

Endosulfan I 2.0E-03 mg/kg 3.7E-10 mg/kg-day -- -- -- 1.1E-09 mg/kg-day 6.0E-03 mg/kg-day 1.8E-07

Endrin 2.0E-03 mg/kg 3.7E-10 mg/kg-day -- -- -- 1.1E-09 mg/kg-day 3.0E-04 mg/kg-day 3.6E-06

Endrin aldehyde 9.0E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 4.9E-09 mg/kg-day 3.0E-04 mg/kg-day 1.6E-05

Endrin ketone 3.0E-03 mg/kg 5.6E-10 mg/kg-day -- -- -- 1.6E-09 mg/kg-day 3.0E-04 mg/kg-day 5.5E-06

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 4.1E-01 mg/kg 9.9E-08 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 4.0E-02 mg/kg-day 7.2E-06
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Fluorene 7.7E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.5E-06 mg/kg-day 4.0E-02 mg/kg-day 1.4E-04

gamma-Chlordane 2.6E-03 mg/kg 2.0E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.6E-10 5.7E-10 mg/kg-day 5.0E-04 mg/kg-day 1.1E-06

Heptachlor 1.0E-03 mg/kg 1.9E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-10 5.5E-10 mg/kg-day 5.0E-04 mg/kg-day 1.1E-06

Heptachlor epoxide 2.0E-03 mg/kg 3.7E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.1E-09 1.1E-09 mg/kg-day 1.3E-05 mg/kg-day 8.4E-05

Hexachlorobenzene 5.5E-02 mg/kg 1.0E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 1.9E-08 3.0E-08 mg/kg-day 8.0E-04 mg/kg-day 3.8E-05

Hexachloroethane 5.6E-02 mg/kg 1.0E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 4.1E-10 3.1E-08 mg/kg-day 1.0E-03 mg/kg-day 3.1E-05

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-08 4.7E-08 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Methylene Chloride 1.1E-02 mg/kg -- -- 1.4E-02 (mg/kg-day)-1 -- -- -- 6.0E-02 mg/kg-day --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 6.3E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.5E-06 mg/kg-day 2.0E-02 mg/kg-day 2.2E-04

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.2E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.0E-10 3.4E-08 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 4.5E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.4E-06

Phenol 1.6E-01 mg/kg 3.0E-08 mg/kg-day -- -- -- 8.7E-08 mg/kg-day 3.0E-01 mg/kg-day 2.9E-07

Picric Acid 2.9E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 3.2E-01 mg/kg 7.8E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.6E-06

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 1.7E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 2.4E-02 mg/kg 6.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.3E-08 1.9E-08 mg/kg-day 2.0E-05 mg/kg-day 9.3E-04

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 8.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 6.3E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 5.0E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 9.2E-07 1.7E-02

Exposure Point Total 5.9E-06 2.1E-01
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 1.9E-09 ug/m3 6.9E-05 (μg/m3)-1 1.3E-13 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 2.4E-09 ug/m3 9.7E-05 (μg/m3)-1 2.3E-13 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.1E-02 mg/kg 2.7E-09 ug/m3 9.7E-05 (μg/m3)-1 2.6E-13 7.9E-12 mg/m3 -- -- --

alpha-Chlordane 9.6E-03 mg/kg 2.3E-09 ug/m3 3.4E-04 (μg/m3)-1 7.9E-13 6.8E-12 mg/m3 7.0E-04 mg/m3 9.7E-09

Antimony 6.4E+00 mg/kg 1.5E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --

Aroclor-1254 5.4E-02 mg/kg 1.3E-08 ug/m3 5.7E-04 (μg/m3)-1 7.5E-12 3.8E-11 mg/m3 -- -- --

Aroclor-1260 5.1E-02 mg/kg 1.2E-08 ug/m3 5.7E-04 (μg/m3)-1 7.0E-12 3.6E-11 mg/m3 -- -- --

Barium 2.6E+02 mg/kg 6.3E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 6.2E-02 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.4E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 1.4E-08 ug/m3 1.1E-03 (μg/m3)-1 1.6E-11 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 5.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.7E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 8.5E-02 mg/kg 2.1E-08 ug/m3 1.1E-04 (μg/m3)-1 2.3E-12 6.0E-11 mg/m3 -- -- --

beta-BHC 7.0E-03 mg/kg 1.7E-09 ug/m3 4.3E-04 (μg/m3)-1 7.3E-13 4.9E-12 mg/m3 -- -- --

Cadmium 3.8E+00 mg/kg 9.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04

Carbazole 4.9E-02 mg/kg 1.2E-08 ug/m3 1.1E-05 (μg/m3)-1 1.3E-13 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 2.5E-05 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 7.5E-02 mg/kg 1.8E-08 ug/m3 1.1E-05 (μg/m3)-1 2.0E-13 5.3E-11 mg/m3 -- -- --

Cobalt 1.0E+01 mg/kg 2.5E-06 ug/m3 9.0E-03 (μg/m3)-1 2.2E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03

Copper 5.0E+01 mg/kg 1.2E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 7.7E-09 ug/m3 1.2E-03 (μg/m3)-1 9.3E-12 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 2.4E-09 ug/m3 4.6E-03 (μg/m3)-1 1.1E-11 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 6.8E-05 mg/kg 1.6E-11 ug/m3 3.8E+01 (μg/m3)-1 6.3E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06

Endosulfan I 2.0E-03 mg/kg 4.8E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 4.8E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 2.2E-09 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 7.3E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 4.1E-01 mg/kg 9.8E-08 ug/m3 -- -- -- 2.9E-10 mg/m3 -- -- --

gamma-Chlordane 2.6E-03 mg/kg 6.3E-10 ug/m3 3.4E-04 (μg/m3)-1 2.2E-13 1.8E-12 mg/m3 7.0E-04 mg/m3 2.6E-09

Heptachlor 1.0E-03 mg/kg 2.4E-10 ug/m3 1.3E-03 (μg/m3)-1 3.1E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 4.8E-10 ug/m3 2.6E-03 (μg/m3)-1 1.3E-12 1.4E-12 mg/m3 -- -- --

Hexachlorobenzene 5.5E-02 mg/kg 1.3E-08 ug/m3 5.1E-04 (μg/m3)-1 6.8E-12 3.9E-11 mg/m3 -- -- --

Hexachloroethane 5.6E-02 mg/kg 1.4E-08 ug/m3 1.1E-05 (μg/m3)-1 1.5E-13 3.9E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --

Lead 3.4E+02 mg/kg 8.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 2.3E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.5E-08 ug/m3 2.6E-06 (μg/m3)-1 3.9E-14 4.4E-11 mg/m3 -- -- --

Phenol 1.6E-01 mg/kg 3.9E-08 ug/m3 -- -- -- 1.1E-10 mg/m3 2.0E-01 mg/m3 5.6E-10

Picric Acid 2.9E-02 mg/kg 7.0E-09 ug/m3 -- -- -- 2.0E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 2.2E-07 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Silver 4.0E+00 mg/kg 9.6E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.0E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 2.4E-02 mg/kg 5.9E-09 ug/m3 5.7E-04 (μg/m3)-1 3.4E-12 1.7E-11 mg/m3 -- -- --

Zinc 5.0E+02 mg/kg 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 -- -- --

Exp. Route Total 2.7E-08 3.1E-02

Inhalation 1,2-Dichloroethene (total) 3.4E-01 mg/kg 4.2E-02 ug/m3 -- -- -- 1.2E-04 mg/m3 -- -- --

(Volatiles) 2-Hexanone 1.3E-02 mg/kg 3.0E-04 ug/m3 -- -- -- 8.7E-07 mg/m3 3.0E-02 mg/m3 2.9E-05

2-Methylnaphthalene 5.6E+00 mg/kg 3.0E-02 ug/m3 -- -- -- 8.6E-05 mg/m3 -- -- --

Acenaphthene 9.2E+00 mg/kg 2.0E-02 ug/m3 -- -- -- 5.8E-05 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 5.5E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 3.1E+01 mg/m3 1.2E-07

Anthracene 3.9E-01 mg/kg 2.3E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 -- -- --

Benzene 2.6E-03 mg/kg 2.2E-04 ug/m3 2.9E-05 (μg/m3)-1 6.4E-09 6.5E-07 mg/m3 3.0E-02 mg/m3 2.2E-05

Carbon disulfide 7.5E-03 mg/kg 2.0E-03 ug/m3 -- -- -- 5.7E-06 mg/m3 7.0E-01 mg/m3 8.2E-06

Chloromethane 1.8E-03 mg/kg 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 7.1E+00 mg/kg 7.7E-03 ug/m3 -- -- -- 2.2E-05 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.4E-09 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 7.7E+00 mg/kg 8.4E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Methylene Chloride 1.1E-02 mg/kg 1.5E-03 ug/m3 1.0E-06 (μg/m3)-1 1.5E-09 4.5E-06 mg/m3 4.0E-01 mg/m3 1.1E-05

Naphthalene 6.3E+00 mg/kg 4.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.4E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02

Phenanthrene 1.9E+00 mg/kg 1.1E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Pyrene 3.2E-01 mg/kg 4.1E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 3.3E-05 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 1.8E-02 ug/m3 5.9E-06 (μg/m3)-1 1.1E-07 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 1.7E-02 mg/kg 1.2E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 5.0E+00 mg/m3 7.2E-07

Trichloroethene 1.4E-02 mg/kg 1.9E-03 ug/m3 2.0E-06 (μg/m3)-1 3.9E-09 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Vinyl chloride 8.0E-03 mg/kg 2.6E-03 ug/m3 7.8E-05 (μg/m3)-1 2.0E-07 7.4E-06 mg/m3 1.0E-01 mg/m3 7.4E-05

Xylene (total) 6.3E-03 mg/kg 3.3E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 1.0E-01 mg/m3 9.7E-06

Exp. Route Total 1.7E-06 4.2E-02

Exposure Point Total 1.8E-06 7.3E-02

Exposure Medium Total 1.8E-06 2.8E-01

Medium Total 7.7E-06 2.8E-01

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 2.4E-05 ug/m3 2.6E-07 (μg/m3)-1 6.3E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 6.3E-12 4.0E-07
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TABLE I2-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 7.7E-06 Total of Receptor Hazards Across All Media 2.8E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 5.2E-05 -- -- 5.2E-05

2-Hexanone -- -- -- -- PNS 3.6E-06 -- -- 3.6E-06

2-Methylnaphthalene -- -- -- -- Respiratory 1.9E-03 -- -- 1.9E-03

4,4'-DDD 9.0E-10 -- 3.6E-10 1.3E-09 -- -- -- -- --

4,4'-DDE 1.6E-09 -- 6.4E-10 2.2E-09 -- -- -- -- --

4,4'-DDT 1.8E-09 -- 2.1E-10 2.0E-09 Liver 3.1E-05 -- 3.7E-06 3.4E-05

Acenaphthene -- -- -- -- Liver 2.1E-04 -- 1.1E-04 3.2E-04

Acenaphthylene -- -- -- -- Liver 4.8E-07 -- -- 4.8E-07

Acetone -- -- -- -- Kidney 8.4E-08 -- -- 8.4E-08

alpha-Chlordane 5.9E-09 -- 9.4E-10 6.8E-09 Liver 2.6E-05 -- 4.2E-06 3.0E-05

Anthracene -- -- -- -- No Observed Effects 1.8E-06 -- 9.3E-07 2.7E-06

Antimony -- -- -- -- Blood 2.2E-02 -- -- 2.2E-02

Aroclor-1254 5.1E-08 -- 2.8E-08 7.9E-08 Eyes, Nails, Immunological 3.7E-03 -- 2.1E-03 5.8E-03

Aroclor-1260 4.8E-08 -- 2.7E-08 7.5E-08 Eyes, Nails, Immunological 3.5E-03 -- 1.9E-03 5.4E-03

Barium -- -- -- -- Kidney 1.8E-03 -- -- 1.8E-03

Benzene 1.2E-10 -- -- 1.2E-10 Blood 8.8E-07 -- -- 8.8E-07

Benzo(a)anthracene 3.5E-08 -- 1.8E-08 5.3E-08 -- -- -- -- --

Benzo(a)pyrene 3.3E-07 -- 1.7E-07 5.0E-07 -- -- -- -- --

Benzo(b)fluoranthene 4.6E-08 -- 2.4E-08 7.0E-08 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.2E-06 -- 1.7E-06 4.9E-06

Benzo(k)fluoranthene 4.8E-08 -- 2.5E-08 7.3E-08 -- -- -- -- --

beta-BHC 4.9E-09 -- 2.0E-09 6.9E-09 -- -- -- -- --

Cadmium -- -- -- -- Kidney 5.2E-03 -- 2.1E-05 5.2E-03

Carbazole 2.8E-09 -- 1.4E-09 4.2E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 1.0E-07 -- -- 1.0E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 9.5E-05 -- -- 9.5E-05

Chrysene 4.2E-09 -- 2.2E-09 6.4E-09 -- -- -- -- --

Cobalt -- -- -- -- Blood 4.7E-02 -- -- 4.7E-02

Copper -- -- -- -- GI 1.7E-03 -- -- 1.7E-03

Dibenz(a,h)anthracene 6.2E-08 -- 3.2E-08 9.4E-08 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.4E-04 -- 1.3E-04 3.7E-04

Dieldrin 7.5E-08 -- 3.0E-08 1.1E-07 Liver 2.7E-04 -- 1.1E-04 3.8E-04

Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 Developmental 9.3E-02 -- 1.1E-02 1.0E-01

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.6E-07 -- 1.8E-07 6.4E-07

Endrin -- -- -- -- Liver, CNS 9.1E-06 -- 3.6E-06 1.3E-05

Endrin aldehyde -- -- -- -- Liver, CNS 4.1E-05 -- 1.6E-05 5.7E-05

Endrin ketone -- -- -- -- Liver, CNS 1.4E-05 -- 5.5E-06 1.9E-05

Ethylbenzene 1.3E-10 -- -- 1.3E-10 Liver, Kidney 3.4E-07 -- -- 3.4E-07

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.4E-05 -- 7.2E-06 2.1E-05

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluorene -- -- -- -- Blood 2.6E-04 -- 1.4E-04 4.0E-04

gamma-Chlordane 1.6E-09 -- 2.6E-10 1.9E-09 Liver 7.2E-06 -- 1.1E-06 8.3E-06

Heptachlor 1.9E-09 -- 7.7E-10 2.7E-09 Liver 2.7E-06 -- 1.1E-06 3.8E-06

Heptachlor epoxide 5.2E-09 -- 2.1E-09 7.2E-09 Organ Weight 2.1E-04 -- 8.4E-05 2.9E-04

Hexachlorobenzene 4.6E-08 -- 1.9E-08 6.5E-08 Liver 9.4E-05 -- 3.8E-05 1.3E-04

Hexachloroethane 1.0E-09 -- 4.1E-10 1.4E-09 Kidney 7.7E-05 -- 3.1E-05 1.1E-04

Indeno(1,2,3-cd)pyrene 3.7E-08 -- 1.9E-08 5.6E-08 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride 7.2E-11 -- -- 7.2E-11 Liver 2.5E-07 -- -- 2.5E-07

Molybdenum -- -- -- -- Blood 2.7E-04 -- -- 2.7E-04

Naphthalene -- -- -- -- Body Weight 4.3E-04 -- 2.2E-04 6.6E-04

n-Nitrosodiphenylamine 2.6E-10 -- 1.0E-10 3.7E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 8.4E-06 -- 4.4E-06 1.3E-05

Phenol -- -- -- -- Body Weight 7.3E-07 -- 2.9E-07 1.0E-06

Picric Acid -- -- -- -- -- 4.0E-04 -- -- 4.0E-04

Pyrene -- -- -- -- Kidney 1.5E-05 -- 7.6E-06 2.2E-05

Selenium -- -- -- -- Whole Body 2.5E-04 -- -- 2.5E-04

Silver -- -- -- -- Skin 1.1E-03 -- -- 1.1E-03

Styrene -- -- -- -- Blood, Liver 6.8E-09 -- -- 6.8E-09

Tetrachloroethene 3.6E-08 -- -- 3.6E-08 Liver, Body Weight 1.9E-05 -- -- 1.9E-05

Tin -- -- -- -- Liver, Kidney 3.4E-05 -- -- 3.4E-05

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 3.0E-07 -- -- 3.0E-07

Total PCBs 2.3E-08 -- 1.3E-08 3.6E-08 Developmental 1.7E-03 -- 9.3E-04 2.6E-03

Trichloroethene 3.9E-11 -- -- 3.9E-11 -- -- -- -- --

Vinyl chloride 1.0E-09 -- -- 1.0E-09 Liver 3.7E-06 -- -- 3.7E-06

Xylene (total) -- -- -- -- Body Weight, Death 4.3E-08 -- -- 4.3E-08

Zinc -- -- -- -- Blood 2.3E-03 -- -- 2.3E-03

Chemical Total 5.0E-06 -- 9.2E-07 5.9E-06 1.9E-01 -- 1.7E-02 2.1E-01

Exposure Point Total 5.9E-06 2.1E-01
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TABLE I2-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Hexanone -- -- -- -- PNS -- 2.9E-05 -- 2.9E-05

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

4,4'-DDE -- 2.3E-13 -- 2.3E-13 -- -- -- -- --

4,4'-DDT -- 2.6E-13 -- 2.6E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

alpha-Chlordane -- 7.9E-13 -- 7.9E-13 Liver -- 9.7E-09 -- 9.7E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 7.5E-12 -- 7.5E-12 -- -- -- -- --

Aroclor-1260 -- 7.0E-12 -- 7.0E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 6.4E-09 -- 6.4E-09 Blood -- 2.2E-05 -- 2.2E-05

Benzo(a)anthracene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Benzo(a)pyrene -- 1.6E-11 -- 1.6E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --

beta-BHC -- 7.3E-13 -- 7.3E-13 -- -- -- -- --

Cadmium -- 3.8E-09 -- 3.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04

Carbazole -- 1.3E-13 -- 1.3E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 8.2E-06 -- 8.2E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 2.0E-13 -- 2.0E-13 -- -- -- -- --

Cobalt -- 2.2E-08 -- 2.2E-08 Respiratory -- 1.2E-03 -- 1.2E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 1.1E-11 -- 1.1E-11 -- -- -- -- --

Dioxin TEQ -- 6.3E-10 -- 6.3E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.2E-06 -- 1.2E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --
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TABLE I2-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 3.4E-09 -- 3.4E-09 Developmental -- 3.9E-06 -- 3.9E-06

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 2.2E-13 -- 2.2E-13 Liver -- 2.6E-09 -- 2.6E-09

Heptachlor -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Heptachlor epoxide -- 1.3E-12 -- 1.3E-12 -- -- -- -- --

Hexachlorobenzene -- 6.8E-12 -- 6.8E-12 -- -- -- -- --

Hexachloroethane -- 1.5E-13 -- 1.5E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride -- 1.5E-09 -- 1.5E-09 Cardiovascular, CNS -- 1.1E-05 -- 1.1E-05

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.4E-06 -- 1.4E-06 Respiratory -- 4.0E-02 -- 4.0E-02

n-Nitrosodiphenylamine -- 3.9E-14 -- 3.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 5.6E-10 -- 5.6E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 1.1E-07 -- 1.1E-07 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 7.2E-07 -- 7.2E-07

Total PCBs -- 3.4E-12 -- 3.4E-12 -- -- -- -- --

Trichloroethene -- 3.9E-09 -- 3.9E-09 CNS -- 9.4E-06 -- 9.4E-06

Vinyl chloride -- 2.0E-07 -- 2.0E-07 Liver -- 7.4E-05 -- 7.4E-05

Xylene (total) -- -- -- -- CNS -- 9.7E-06 -- 9.7E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 7.3E-02 -- 7.3E-02

Exposure Point Total 1.8E-06 7.3E-02

Exposure Medium Total 7.7E-06 2.8E-01

Medium Total 7.7E-06 2.8E-01

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 6.3E-12 -- 6.3E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09
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TABLE I2-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Chemical Total -- 6.3E-12 -- 6.3E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 6.3E-12 4.0E-07

Exposure Medium Total 6.3E-12 4.0E-07

Medium Total 6.3E-12 4.0E-07

Receptor Total Total Risk Across All Media 7.7E-06 Total Hazard Across All Media 2.8E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.2E-02 -- 7.2E-02

EPA U.S. Environmental Protection Agency Body Weight 2.2E-03 -- 2.2E-03

GI Gastrointestinal Cardiovascular 1.1E-05 -- 1.1E-05

NOAEL No observed adverse effects level CNS 1.4E-04 1.9E-07 1.4E-04

PNS Peripheral nervous system Death 4.3E-08 -- 4.3E-08

RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-01 2.1E-07 1.1E-01

RME Reasonable maximum exposure Endocrine 1.2E-06 -- 1.2E-06

VOC Volatile organic compound Eyes 1.1E-02 8.8E-09 1.1E-02

Fetus 3.6E-04 -- 3.6E-04

GI 1.7E-03 -- 1.7E-03

Hair -- -- --

Immunological 1.1E-02 -- 1.1E-02

Kidney 7.3E-03 8.8E-09 7.3E-03

Liver 2.7E-03 8.8E-09 2.7E-03

Nails 1.1E-02 -- 1.1E-02

No Observed Adverse Effects -- -- --

No Observed Effects 1.1E-04 -- 1.1E-04

Nose -- -- --

Organ weight 3.0E-04 -- 3.0E-04

PNS 4.1E-05 -- 4.1E-05

Reproductive 1.2E-06 -- 1.2E-06

Respiratory 7.3E-02 -- 7.3E-02

Skin 1.1E-03 -- 1.1E-03

Vascular 6.4E-07 -- 6.4E-07

Whole body 2.5E-04 -- 2.5E-04

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Dioxin TEQ 4.2E-06 -- 5.0E-07 4.7E-06 -- -- -- -- --

Chemical Total 4.2E-06 -- 5.0E-07 4.7E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.7E-06 0.0E+00

Outdoor Air Naphthalene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 6.1E-06 0.0E+00

Medium Total 6.1E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 6.1E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 3.4E-01 mg/kg 3.7E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 9.0E-03 mg/kg-day 4.8E-04

2-Hexanone 1.3E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 5.0E-03 mg/kg-day 3.3E-05

2-Methylnaphthalene 5.6E+00 mg/kg 6.1E-06 mg/kg-day -- -- -- 7.2E-05 mg/kg-day 4.0E-03 mg/kg-day 1.8E-02

4,4'-DDD 8.0E-03 mg/kg 8.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.1E-09 1.0E-07 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.7E-09 1.3E-07 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-09 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.8E-04

Acenaphthene 9.2E+00 mg/kg 1.0E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 6.0E-02 mg/kg-day 2.0E-03

Acenaphthylene 2.1E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 6.0E-02 mg/kg-day 4.5E-06

Acetone 5.5E-02 mg/kg 6.1E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 9.0E-01 mg/kg-day 7.9E-07

alpha-Chlordane 9.6E-03 mg/kg 1.1E-08 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.4E-08 1.2E-07 mg/kg-day 5.0E-04 mg/kg-day 2.5E-04

Anthracene 3.9E-01 mg/kg 4.3E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05

Antimony 6.4E+00 mg/kg 7.0E-06 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01

Aroclor-1254 5.4E-02 mg/kg 5.9E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.2E-07 6.9E-07 mg/kg-day 2.0E-05 mg/kg-day 3.5E-02

Aroclor-1260 5.1E-02 mg/kg 5.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02

Barium 2.6E+02 mg/kg 2.8E-04 mg/kg-day -- -- -- 3.3E-03 mg/kg-day 2.0E-01 mg/kg-day 1.7E-02

Benzene 2.6E-03 mg/kg 2.8E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 2.8E-10 3.3E-08 mg/kg-day 4.0E-03 mg/kg-day 8.2E-06

Benzo(a)anthracene 6.2E-02 mg/kg 6.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-08 7.9E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 6.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.7E-07 7.5E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 8.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 1.0E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 7.7E-08 mg/kg-day -- -- -- 8.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.0E-05

Benzo(k)fluoranthene 8.5E-02 mg/kg 9.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 1.1E-06 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 7.7E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.2E-08 8.9E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02

Carbazole 4.9E-02 mg/kg 5.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.4E-09 6.3E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg 8.2E-09 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 1.0E-01 mg/kg-day 9.6E-07

Chloromethane 1.8E-03 mg/kg 2.0E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.8E-04

Chrysene 7.5E-02 mg/kg 8.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.8E-09 9.6E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg 1.1E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01

Copper 5.0E+01 mg/kg 5.5E-05 mg/kg-day -- -- -- 6.4E-04 mg/kg-day 4.0E-02 mg/kg-day 1.6E-02

Dibenz(a,h)anthracene 3.2E-02 mg/kg 3.5E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-07 4.1E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 7.8E-06 mg/kg-day -- -- -- 9.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.3E-03

Dieldrin 1.0E-02 mg/kg 1.1E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.8E-07 1.3E-07 mg/kg-day 5.0E-05 mg/kg-day 2.6E-03

Dioxin TEQ 6.8E-05 mg/kg 7.5E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 9.7E-06 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01

Endosulfan I 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 6.0E-03 mg/kg-day 4.3E-06

Endrin 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

Endrin aldehyde 9.0E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.8E-04

Endrin ketone 3.0E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Ethylbenzene 2.5E-02 mg/kg 2.7E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.0E-10 3.2E-07 mg/kg-day 1.0E-01 mg/kg-day 3.2E-06

Fluoranthene 4.1E-01 mg/kg 4.5E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 4.0E-02 mg/kg-day 1.3E-04

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Fluorene 7.7E+00 mg/kg 8.4E-06 mg/kg-day -- -- -- 9.8E-05 mg/kg-day 4.0E-02 mg/kg-day 2.5E-03

gamma-Chlordane 2.6E-03 mg/kg 2.9E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 3.7E-09 3.4E-08 mg/kg-day 5.0E-04 mg/kg-day 6.7E-05

Heptachlor 1.0E-03 mg/kg 1.1E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.5E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 2.0E-03 mg/kg 2.2E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.2E-08 2.6E-08 mg/kg-day 1.3E-05 mg/kg-day 2.0E-03

Hexachlorobenzene 5.5E-02 mg/kg 6.0E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 1.1E-07 7.0E-07 mg/kg-day 8.0E-04 mg/kg-day 8.8E-04

Hexachloroethane 5.6E-02 mg/kg 6.1E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 2.4E-09 7.2E-07 mg/kg-day 1.0E-03 mg/kg-day 7.2E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 7.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 8.4E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg 3.7E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --

Methylene Chloride 1.1E-02 mg/kg 1.2E-08 mg/kg-day 1.4E-02 (mg/kg-day)-1 1.7E-10 1.4E-07 mg/kg-day 6.0E-02 mg/kg-day 2.3E-06

Molybdenum 9.7E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Naphthalene 6.3E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 6.8E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 6.1E-10 7.9E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 2.0E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 3.0E-01 mg/kg-day 7.9E-05

Phenol 1.6E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.8E-06

Picric Acid 2.9E-02 mg/kg 3.2E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 1.0E-04 mg/kg-day 3.7E-03

Pyrene 3.2E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 3.0E-02 mg/kg-day 1.4E-04

Selenium 9.0E-01 mg/kg 9.9E-07 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.3E-03

Silver 4.0E+00 mg/kg 4.3E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

Styrene 1.0E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 2.0E-01 mg/kg-day 6.4E-08

Tetrachloroethene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 5.4E-01 (mg/kg-day)-1 8.3E-08 1.8E-06 mg/kg-day 1.0E-02 mg/kg-day 1.8E-04

Tin 1.5E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04

Titanium 4.2E+03 mg/kg 4.6E-03 mg/kg-day -- -- -- 5.4E-02 mg/kg-day -- -- --

Toluene 1.7E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 8.0E-02 mg/kg-day 2.8E-06

Total PCBs 2.4E-02 mg/kg 2.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.3E-08 3.1E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Trichloroethene 1.4E-02 mg/kg 1.5E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 9.1E-11 1.8E-07 mg/kg-day -- -- --

Vinyl chloride 8.0E-03 mg/kg 8.8E-09 mg/kg-day 2.7E-01 (mg/kg-day)-1 2.4E-09 1.0E-07 mg/kg-day 3.0E-03 mg/kg-day 3.4E-05

Xylene (total) 6.3E-03 mg/kg 6.9E-09 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-01 mg/kg-day 4.0E-07

Zinc 5.0E+02 mg/kg 5.5E-04 mg/kg-day -- -- -- 6.4E-03 mg/kg-day 3.0E-01 mg/kg-day 2.1E-02

Exp. Route Total 1.2E-05 1.8E+00
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Dermal 1,2-Dichloroethene (total) 3.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Hexanone 1.3E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

2-Methylnaphthalene 5.6E+00 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 2.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 6.1E-10 3.0E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 3.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.1E-09 3.7E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 1.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.6E-10 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.5E-05

Acenaphthene 9.2E+00 mg/kg 3.8E-06 mg/kg-day -- -- -- 4.4E-05 mg/kg-day 6.0E-02 mg/kg-day 7.4E-04

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 5.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 9.6E-03 mg/kg 1.2E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 1.6E-09 1.4E-08 mg/kg-day 5.0E-04 mg/kg-day 2.8E-05

Anthracene 3.9E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-01 mg/kg-day 6.3E-06

Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1254 5.4E-02 mg/kg 2.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.8E-08 2.8E-07 mg/kg-day 2.0E-05 mg/kg-day 1.4E-02

Aroclor-1260 5.1E-02 mg/kg 2.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.5E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02

Barium 2.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.6E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 6.2E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 3.0E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-07 2.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.0E-08 3.9E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 8.5E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 4.1E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 2.2E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.3E-09 2.6E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.2E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04

Carbazole 4.9E-02 mg/kg 2.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-09 2.4E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 7.5E-02 mg/kg 3.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.7E-09 3.6E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.0E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.4E-08 1.5E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 2.9E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 4.0E-02 mg/kg-day 8.6E-04

Dieldrin 1.0E-02 mg/kg 3.2E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.1E-08 3.7E-08 mg/kg-day 5.0E-05 mg/kg-day 7.4E-04

Dioxin TEQ 6.8E-05 mg/kg 6.5E-12 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.4E-07 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02

Endosulfan I 2.0E-03 mg/kg 6.4E-10 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 6.0E-03 mg/kg-day 1.2E-06

Endrin 2.0E-03 mg/kg 6.4E-10 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 3.0E-04 mg/kg-day 2.5E-05

Endrin aldehyde 9.0E-03 mg/kg 2.9E-09 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-04 mg/kg-day 1.1E-04

Endrin ketone 3.0E-03 mg/kg 9.5E-10 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.7E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 4.1E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-02 mg/kg-day 4.9E-05
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Fluorene 7.7E+00 mg/kg 3.2E-06 mg/kg-day -- -- -- 3.7E-05 mg/kg-day 4.0E-02 mg/kg-day 9.3E-04

gamma-Chlordane 2.6E-03 mg/kg 3.3E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 4.3E-10 3.9E-09 mg/kg-day 5.0E-04 mg/kg-day 7.8E-06

Heptachlor 1.0E-03 mg/kg 3.2E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Heptachlor epoxide 2.0E-03 mg/kg 6.4E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.5E-09 7.4E-09 mg/kg-day 1.3E-05 mg/kg-day 5.7E-04

Hexachlorobenzene 5.5E-02 mg/kg 1.7E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 3.1E-08 2.0E-07 mg/kg-day 8.0E-04 mg/kg-day 2.5E-04

Hexachloroethane 5.6E-02 mg/kg 1.8E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 6.9E-10 2.1E-07 mg/kg-day 1.0E-03 mg/kg-day 2.1E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 3.2E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Methylene Chloride 1.1E-02 mg/kg -- -- 1.4E-02 (mg/kg-day)-1 -- -- -- 6.0E-02 mg/kg-day --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 6.3E+00 mg/kg 2.6E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 2.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.8E-10 2.3E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 7.6E-07 mg/kg-day -- -- -- 8.9E-06 mg/kg-day 3.0E-01 mg/kg-day 3.0E-05

Phenol 1.6E-01 mg/kg 5.1E-08 mg/kg-day -- -- -- 5.9E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06

Picric Acid 2.9E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 3.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 3.0E-02 mg/kg-day 5.2E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 1.7E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 2.4E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.2E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.3E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 8.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 6.3E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 5.0E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.6E-06 1.2E-01

Exposure Point Total 1.3E-05 1.9E+00
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 4.8E-10 ug/m3 6.9E-05 (μg/m3)-1 3.3E-14 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 6.0E-10 ug/m3 9.7E-05 (μg/m3)-1 5.9E-14 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.1E-02 mg/kg 6.7E-10 ug/m3 9.7E-05 (μg/m3)-1 6.5E-14 7.9E-12 mg/m3 -- -- --

alpha-Chlordane 9.6E-03 mg/kg 5.8E-10 ug/m3 3.4E-04 (μg/m3)-1 2.0E-13 6.8E-12 mg/m3 7.0E-04 mg/m3 9.7E-09

Antimony 6.4E+00 mg/kg 3.9E-07 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --

Aroclor-1254 5.4E-02 mg/kg 3.3E-09 ug/m3 5.7E-04 (μg/m3)-1 1.9E-12 3.8E-11 mg/m3 -- -- --

Aroclor-1260 5.1E-02 mg/kg 3.1E-09 ug/m3 5.7E-04 (μg/m3)-1 1.8E-12 3.6E-11 mg/m3 -- -- --

Barium 2.6E+02 mg/kg 1.6E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 6.2E-02 mg/kg 3.7E-09 ug/m3 1.1E-04 (μg/m3)-1 4.1E-13 4.4E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 3.6E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 4.9E-09 ug/m3 1.1E-04 (μg/m3)-1 5.4E-13 5.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.2E-09 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 8.5E-02 mg/kg 5.2E-09 ug/m3 1.1E-04 (μg/m3)-1 5.7E-13 6.0E-11 mg/m3 -- -- --

beta-BHC 7.0E-03 mg/kg 4.2E-10 ug/m3 4.3E-04 (μg/m3)-1 1.8E-13 4.9E-12 mg/m3 -- -- --

Cadmium 3.8E+00 mg/kg 2.3E-07 ug/m3 4.2E-03 (μg/m3)-1 9.6E-10 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04

Carbazole 4.9E-02 mg/kg 3.0E-09 ug/m3 1.1E-05 (μg/m3)-1 3.3E-14 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 6.3E-06 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 7.5E-02 mg/kg 4.5E-09 ug/m3 1.1E-05 (μg/m3)-1 5.0E-14 5.3E-11 mg/m3 -- -- --

Cobalt 1.0E+01 mg/kg 6.2E-07 ug/m3 9.0E-03 (μg/m3)-1 5.6E-09 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03

Copper 5.0E+01 mg/kg 3.0E-06 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 1.9E-09 ug/m3 1.2E-03 (μg/m3)-1 2.3E-12 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 6.0E-10 ug/m3 4.6E-03 (μg/m3)-1 2.8E-12 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 6.8E-05 mg/kg 4.1E-12 ug/m3 3.8E+01 (μg/m3)-1 1.6E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06

Endosulfan I 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 1.2E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 5.4E-10 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 1.8E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 4.1E-01 mg/kg 2.5E-08 ug/m3 -- -- -- 2.9E-10 mg/m3 -- -- --

gamma-Chlordane 2.6E-03 mg/kg 1.6E-10 ug/m3 3.4E-04 (μg/m3)-1 5.4E-14 1.8E-12 mg/m3 7.0E-04 mg/m3 2.6E-09

Heptachlor 1.0E-03 mg/kg 6.0E-11 ug/m3 1.3E-03 (μg/m3)-1 7.9E-14 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 1.2E-10 ug/m3 2.6E-03 (μg/m3)-1 3.1E-13 1.4E-12 mg/m3 -- -- --

Hexachlorobenzene 5.5E-02 mg/kg 3.3E-09 ug/m3 5.1E-04 (μg/m3)-1 1.7E-12 3.9E-11 mg/m3 -- -- --

Hexachloroethane 5.6E-02 mg/kg 3.4E-09 ug/m3 1.1E-05 (μg/m3)-1 3.7E-14 3.9E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.0E-09 ug/m3 1.1E-04 (μg/m3)-1 4.4E-13 4.7E-11 mg/m3 -- -- --

Lead 3.4E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 5.9E-08 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.7E-09 ug/m3 2.6E-06 (μg/m3)-1 9.7E-15 4.4E-11 mg/m3 -- -- --

Phenol 1.6E-01 mg/kg 9.7E-09 ug/m3 -- -- -- 1.1E-10 mg/m3 2.0E-01 mg/m3 5.6E-10

Picric Acid 2.9E-02 mg/kg 1.8E-09 ug/m3 -- -- -- 2.0E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 5.4E-08 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
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Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 9.1E-07 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 2.5E-04 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 2.4E-02 mg/kg 1.5E-09 ug/m3 5.7E-04 (μg/m3)-1 8.4E-13 1.7E-11 mg/m3 -- -- --

Zinc 5.0E+02 mg/kg 3.0E-05 ug/m3 -- -- -- 3.5E-07 mg/m3 -- -- --

Exp. Route Total 6.7E-09 3.1E-02

Inhalation 1,2-Dichloroethene (total) 3.4E-01 mg/kg 1.0E-02 ug/m3 -- -- -- 1.2E-04 mg/m3 -- -- --

(Volatiles) 2-Hexanone 1.3E-02 mg/kg 7.5E-05 ug/m3 -- -- -- 8.7E-07 mg/m3 3.0E-02 mg/m3 2.9E-05

2-Methylnaphthalene 5.6E+00 mg/kg 7.4E-03 ug/m3 -- -- -- 8.6E-05 mg/m3 -- -- --

Acenaphthene 9.2E+00 mg/kg 5.0E-03 ug/m3 -- -- -- 5.8E-05 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 1.1E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 5.5E-02 mg/kg 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 3.1E+01 mg/m3 1.2E-07

Anthracene 3.9E-01 mg/kg 5.7E-05 ug/m3 -- -- -- 6.7E-07 mg/m3 -- -- --

Benzene 2.6E-03 mg/kg 5.5E-05 ug/m3 2.9E-05 (μg/m3)-1 1.6E-09 6.5E-07 mg/m3 3.0E-02 mg/m3 2.2E-05

Carbon disulfide 7.5E-03 mg/kg 4.9E-04 ug/m3 -- -- -- 5.7E-06 mg/m3 7.0E-01 mg/m3 8.2E-06

Chloromethane 1.8E-03 mg/kg 1.2E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 7.1E+00 mg/kg 1.9E-03 ug/m3 -- -- -- 2.2E-05 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 3.4E-04 ug/m3 2.5E-06 (μg/m3)-1 8.4E-10 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 7.7E+00 mg/kg 2.1E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Methylene Chloride 1.1E-02 mg/kg 3.8E-04 ug/m3 1.0E-06 (μg/m3)-1 3.8E-10 4.5E-06 mg/m3 4.0E-01 mg/m3 1.1E-05

Naphthalene 6.3E+00 mg/kg 1.0E-02 ug/m3 3.4E-05 (μg/m3)-1 3.5E-07 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02

Phenanthrene 1.9E+00 mg/kg 2.7E-04 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Pyrene 3.2E-01 mg/kg 1.0E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 8.1E-06 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 4.5E-03 ug/m3 5.9E-06 (μg/m3)-1 2.7E-08 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 1.7E-02 mg/kg 3.1E-04 ug/m3 -- -- -- 3.6E-06 mg/m3 5.0E+00 mg/m3 7.2E-07

Trichloroethene 1.4E-02 mg/kg 4.8E-04 ug/m3 2.0E-06 (μg/m3)-1 9.7E-10 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Vinyl chloride 8.0E-03 mg/kg 6.4E-04 ug/m3 7.8E-05 (μg/m3)-1 5.0E-08 7.4E-06 mg/m3 1.0E-01 mg/m3 7.4E-05

Xylene (total) 6.3E-03 mg/kg 8.3E-05 ug/m3 -- -- -- 9.7E-07 mg/m3 1.0E-01 mg/m3 9.7E-06

Exp. Route Total 4.3E-07 4.2E-02

Exposure Point Total 4.4E-07 7.3E-02

Exposure Medium Total 1.4E-05 1.9E+00

Medium Total 1.4E-05 1.9E+00

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 8.8E-05 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 4.9E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 6.0E-06 ug/m3 2.6E-07 (μg/m3)-1 1.6E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 1.6E-12 4.0E-07
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TABLE I2-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Exposure Point Total 1.6E-12 4.0E-07

Exposure Medium Total 1.6E-12 4.0E-07

Medium Total 1.6E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 4.8E-04 -- -- 4.8E-04

2-Hexanone -- -- -- -- PNS 3.3E-05 -- -- 3.3E-05

2-Methylnaphthalene -- -- -- -- Respiratory 1.8E-02 -- -- 1.8E-02

4,4'-DDD 2.1E-09 -- 6.1E-10 2.7E-09 -- -- -- -- --

4,4'-DDE 3.7E-09 -- 1.1E-09 4.8E-09 -- -- -- -- --

4,4'-DDT 4.1E-09 -- 3.6E-10 4.5E-09 Liver 2.8E-04 -- 2.5E-05 3.1E-04

Acenaphthene -- -- -- -- Liver 2.0E-03 -- 7.4E-04 2.7E-03

Acenaphthylene -- -- -- -- Liver 4.5E-06 -- -- 4.5E-06

Acetone -- -- -- -- Kidney 7.9E-07 -- -- 7.9E-07

alpha-Chlordane 1.4E-08 -- 1.6E-09 1.5E-08 Liver 2.5E-04 -- 2.8E-05 2.7E-04

Anthracene -- -- -- -- No Observed Effects 1.7E-05 -- 6.3E-06 2.3E-05

Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1254 1.2E-07 -- 4.8E-08 1.7E-07 Eyes, Nails, Immunological 3.5E-02 -- 1.4E-02 4.9E-02

Aroclor-1260 1.1E-07 -- 4.5E-08 1.6E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02

Barium -- -- -- -- Kidney 1.7E-02 -- -- 1.7E-02

Benzene 2.8E-10 -- -- 2.8E-10 Blood 8.2E-06 -- -- 8.2E-06

Benzo(a)anthracene 8.1E-08 -- 3.1E-08 1.1E-07 -- -- -- -- --

Benzo(a)pyrene 7.7E-07 -- 2.9E-07 1.1E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.1E-07 -- 4.0E-08 1.5E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.0E-05 -- 1.1E-05 4.1E-05

Benzo(k)fluoranthene 1.1E-07 -- 4.2E-08 1.5E-07 -- -- -- -- --

beta-BHC 1.2E-08 -- 3.3E-09 1.5E-08 -- -- -- -- --

Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02

Carbazole 6.4E-09 -- 2.4E-09 8.9E-09 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 9.6E-07 -- -- 9.6E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 8.8E-04 -- -- 8.8E-04

Chrysene 9.8E-09 -- 3.7E-09 1.4E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01

Copper -- -- -- -- GI 1.6E-02 -- -- 1.6E-02

Dibenz(a,h)anthracene 1.4E-07 -- 5.4E-08 2.0E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.3E-03 -- 8.6E-04 3.1E-03

Dieldrin 1.8E-07 -- 5.1E-08 2.3E-07 Liver 2.6E-03 -- 7.4E-04 3.3E-03

Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.3E-06 -- 1.2E-06 5.5E-06

Endrin -- -- -- -- Liver, CNS 8.5E-05 -- 2.5E-05 1.1E-04

Endrin aldehyde -- -- -- -- Liver, CNS 3.8E-04 -- 1.1E-04 4.9E-04

Endrin ketone -- -- -- -- Liver, CNS 1.3E-04 -- 3.7E-05 1.6E-04

Ethylbenzene 3.0E-10 -- -- 3.0E-10 Liver, Kidney 3.2E-06 -- -- 3.2E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.3E-04 -- 4.9E-05 1.8E-04

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Fluorene -- -- -- -- Blood 2.5E-03 -- 9.3E-04 3.4E-03

gamma-Chlordane 3.7E-09 -- 4.3E-10 4.2E-09 Liver 6.7E-05 -- 7.8E-06 7.5E-05

Heptachlor 4.5E-09 -- 1.3E-09 5.8E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 1.2E-08 -- 3.5E-09 1.6E-08 Organ Weight 2.0E-03 -- 5.7E-04 2.5E-03

Hexachlorobenzene 1.1E-07 -- 3.1E-08 1.4E-07 Liver 8.8E-04 -- 2.5E-04 1.1E-03

Hexachloroethane 2.4E-09 -- 6.9E-10 3.1E-09 Kidney 7.2E-04 -- 2.1E-04 9.2E-04

Indeno(1,2,3-cd)pyrene 8.7E-08 -- 3.3E-08 1.2E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride 1.7E-10 -- -- 1.7E-10 Liver 2.3E-06 -- -- 2.3E-06

Molybdenum -- -- -- -- Blood 2.5E-03 -- -- 2.5E-03

Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

n-Nitrosodiphenylamine 6.1E-10 -- 1.8E-10 7.9E-10 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 7.9E-05 -- 3.0E-05 1.1E-04

Phenol -- -- -- -- Body Weight 6.8E-06 -- 2.0E-06 8.8E-06

Picric Acid -- -- -- -- -- 3.7E-03 -- -- 3.7E-03

Pyrene -- -- -- -- Kidney 1.4E-04 -- 5.2E-05 1.9E-04

Selenium -- -- -- -- Whole Body 2.3E-03 -- -- 2.3E-03

Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

Styrene -- -- -- -- Blood, Liver 6.4E-08 -- -- 6.4E-08

Tetrachloroethene 8.3E-08 -- -- 8.3E-08 Liver, Body Weight 1.8E-04 -- -- 1.8E-04

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 2.8E-06 -- -- 2.8E-06

Total PCBs 5.3E-08 -- 2.2E-08 7.5E-08 Developmental 1.6E-02 -- 6.3E-03 2.2E-02

Trichloroethene 9.1E-11 -- -- 9.1E-11 -- -- -- -- --

Vinyl chloride 2.4E-09 -- -- 2.4E-09 Liver 3.4E-05 -- -- 3.4E-05

Xylene (total) -- -- -- -- Body Weight, Death 4.0E-07 -- -- 4.0E-07

Zinc -- -- -- -- Blood 2.1E-02 -- -- 2.1E-02

Chemical Total 1.2E-05 -- 1.6E-06 1.3E-05 1.8E+00 -- 1.2E-01 1.9E+00

Exposure Point Total 1.3E-05 1.9E+00
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TABLE I2-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Hexanone -- -- -- -- PNS -- 2.9E-05 -- 2.9E-05

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

4,4'-DDE -- 5.9E-14 -- 5.9E-14 -- -- -- -- --

4,4'-DDT -- 6.5E-14 -- 6.5E-14 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

alpha-Chlordane -- 2.0E-13 -- 2.0E-13 Liver -- 9.7E-09 -- 9.7E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 1.9E-12 -- 1.9E-12 -- -- -- -- --

Aroclor-1260 -- 1.8E-12 -- 1.8E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 1.6E-09 -- 1.6E-09 Blood -- 2.2E-05 -- 2.2E-05

Benzo(a)anthracene -- 4.1E-13 -- 4.1E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --

Benzo(b)fluoranthene -- 5.4E-13 -- 5.4E-13 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 5.7E-13 -- 5.7E-13 -- -- -- -- --

beta-BHC -- 1.8E-13 -- 1.8E-13 -- -- -- -- --

Cadmium -- 9.6E-10 -- 9.6E-10 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04

Carbazole -- 3.3E-14 -- 3.3E-14 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 8.2E-06 -- 8.2E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 5.0E-14 -- 5.0E-14 -- -- -- -- --

Cobalt -- 5.6E-09 -- 5.6E-09 Respiratory -- 1.2E-03 -- 1.2E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 2.3E-12 -- 2.3E-12 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

Dioxin TEQ -- 1.6E-10 -- 1.6E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.2E-06 -- 1.2E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 8.4E-10 -- 8.4E-10 Developmental -- 3.9E-06 -- 3.9E-06
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TABLE I2-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 5.4E-14 -- 5.4E-14 Liver -- 2.6E-09 -- 2.6E-09

Heptachlor -- 7.9E-14 -- 7.9E-14 -- -- -- -- --

Heptachlor epoxide -- 3.1E-13 -- 3.1E-13 -- -- -- -- --

Hexachlorobenzene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --

Hexachloroethane -- 3.7E-14 -- 3.7E-14 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 4.4E-13 -- 4.4E-13 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride -- 3.8E-10 -- 3.8E-10 Cardiovascular, CNS -- 1.1E-05 -- 1.1E-05

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 3.5E-07 -- 3.5E-07 Respiratory -- 4.0E-02 -- 4.0E-02

n-Nitrosodiphenylamine -- 9.7E-15 -- 9.7E-15 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 5.6E-10 -- 5.6E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 2.7E-08 -- 2.7E-08 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 7.2E-07 -- 7.2E-07

Total PCBs -- 8.4E-13 -- 8.4E-13 -- -- -- -- --

Trichloroethene -- 9.7E-10 -- 9.7E-10 CNS -- 9.4E-06 -- 9.4E-06

Vinyl chloride -- 5.0E-08 -- 5.0E-08 Liver -- 7.4E-05 -- 7.4E-05

Xylene (total) -- -- -- -- CNS -- 9.7E-06 -- 9.7E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-07 -- 4.4E-07 -- 7.3E-02 -- 7.3E-02

Exposure Point Total 4.4E-07 7.3E-02

Exposure Medium Total 1.4E-05 1.9E+00

Medium Total 1.4E-05 1.9E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 1.6E-12 -- 1.6E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 1.6E-12 -- 1.6E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 1.6E-12 4.0E-07
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TABLE I2-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Exposure Medium Total 1.6E-12 4.0E-07

Medium Total 1.6E-12 4.0E-07

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 1.9E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.7E-01 -- 6.7E-01

EPA U.S. Environmental Protection Agency Body Weight 7.3E-03 -- 7.3E-03

GI Gastrointestinal Cardiovascular 1.1E-05 -- 1.1E-05

NOAEL No observed adverse effects level CNS 8.2E-04 1.9E-07 8.2E-04

PNS Peripheral nervous system Death 4.0E-07 -- 4.0E-07

RAGS Risk Assessment Guidance for Superfund Developmental 9.7E-01 2.1E-07 9.7E-01

RME Reasonable maximum exposure Endocrine 1.2E-06 -- 1.2E-06

VOC Volatile organic compound Eyes 9.4E-02 8.8E-09 9.4E-02

Fetus 3.6E-04 -- 3.6E-04

GI 1.6E-02 -- 1.6E-02

Hair -- -- --

Immunological 9.4E-02 -- 9.4E-02

Kidney 6.7E-02 8.8E-09 6.7E-02

Liver 1.1E-02 8.8E-09 1.1E-02

Nails 9.4E-02 -- 9.4E-02

No Observed Adverse Effects -- -- --

No Observed Effects 1.0E-03 -- 1.0E-03

Nose -- -- --

Organ weight 2.5E-03 -- 2.5E-03

PNS 7.0E-05 -- 7.0E-05

Reproductive 1.2E-06 -- 1.2E-06

Respiratory 8.9E-02 -- 8.9E-02

Skin 1.0E-02 -- 1.0E-02

Vascular 5.5E-06 -- 5.5E-06

Whole body 2.3E-03 -- 2.3E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 7.7E-07 -- 2.9E-07 1.1E-06 -- -- -- -- --

Dioxin TEQ 9.7E-06 -- 8.4E-07 1.1E-05 -- -- -- -- --

Chemical Total 1.0E-05 -- 1.1E-06 1.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.2E-05 0.0E+00

Medium Total 1.2E-05 0.0E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethene (total) 3.4E-01 mg/kg 5.3E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 9.0E-03 mg/kg-day 4.8E-04

2-Hexanone 1.3E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 5.0E-03 mg/kg-day 3.3E-05

2-Methylnaphthalene 5.6E+00 mg/kg 8.8E-06 mg/kg-day -- -- -- 7.2E-05 mg/kg-day 4.0E-03 mg/kg-day 1.8E-02

4,4'-DDD 8.0E-03 mg/kg 1.3E-08 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.0E-09 1.0E-07 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 1.6E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.3E-09 1.3E-07 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 1.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.9E-09 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.8E-04

Acenaphthene 9.2E+00 mg/kg 1.4E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 6.0E-02 mg/kg-day 2.0E-03

Acenaphthylene 2.1E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 6.0E-02 mg/kg-day 4.5E-06

Acetone 5.5E-02 mg/kg 8.7E-08 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 9.0E-01 mg/kg-day 7.9E-07

alpha-Chlordane 9.6E-03 mg/kg 1.5E-08 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.0E-08 1.2E-07 mg/kg-day 5.0E-04 mg/kg-day 2.5E-04

Anthracene 3.9E-01 mg/kg 6.1E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05

Antimony 6.4E+00 mg/kg 1.0E-05 mg/kg-day -- -- -- 8.2E-05 mg/kg-day 4.0E-04 mg/kg-day 2.0E-01

Aroclor-1254 5.4E-02 mg/kg 8.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.7E-07 6.9E-07 mg/kg-day 2.0E-05 mg/kg-day 3.5E-02

Aroclor-1260 5.1E-02 mg/kg 8.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.6E-07 6.5E-07 mg/kg-day 2.0E-05 mg/kg-day 3.3E-02

Barium 2.6E+02 mg/kg 4.0E-04 mg/kg-day -- -- -- 3.3E-03 mg/kg-day 2.0E-01 mg/kg-day 1.7E-02

Benzene 2.6E-03 mg/kg 4.0E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.0E-10 3.3E-08 mg/kg-day 4.0E-03 mg/kg-day 8.2E-06

Benzo(a)anthracene 6.2E-02 mg/kg 9.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 7.9E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 9.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 7.5E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.0E-06 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.0E-05

Benzo(k)fluoranthene 8.5E-02 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 1.1E-06 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 1.1E-08 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.6E-08 8.9E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 5.9E-06 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 1.0E-03 mg/kg-day 4.8E-02

Carbazole 4.9E-02 mg/kg 7.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.2E-09 6.3E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg 1.2E-08 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 1.0E-01 mg/kg-day 9.6E-07

Chloromethane 1.8E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day -- -- --

Chromium 1.0E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.8E-04

Chrysene 7.5E-02 mg/kg 1.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-08 9.6E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01

Copper 5.0E+01 mg/kg 7.9E-05 mg/kg-day -- -- -- 6.4E-04 mg/kg-day 4.0E-02 mg/kg-day 1.6E-02

Dibenz(a,h)anthracene 3.2E-02 mg/kg 5.0E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-07 4.1E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 1.1E-05 mg/kg-day -- -- -- 9.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.3E-03

Dieldrin 1.0E-02 mg/kg 1.6E-08 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.5E-07 1.3E-07 mg/kg-day 5.0E-05 mg/kg-day 2.6E-03

Dioxin TEQ 6.8E-05 mg/kg 1.1E-10 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.4E-05 8.7E-10 mg/kg-day 1.0E-09 mg/kg-day 8.7E-01

Endosulfan I 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 6.0E-03 mg/kg-day 4.3E-06

Endrin 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.5E-05

Endrin aldehyde 9.0E-03 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 3.8E-04

Endrin ketone 3.0E-03 mg/kg 4.7E-09 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-04 mg/kg-day 1.3E-04

Ethylbenzene 2.5E-02 mg/kg 3.9E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.3E-10 3.2E-07 mg/kg-day 1.0E-01 mg/kg-day 3.2E-06

Fluoranthene 4.1E-01 mg/kg 6.4E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 4.0E-02 mg/kg-day 1.3E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Fluorene 7.7E+00 mg/kg 1.2E-05 mg/kg-day -- -- -- 9.8E-05 mg/kg-day 4.0E-02 mg/kg-day 2.5E-03

gamma-Chlordane 2.6E-03 mg/kg 4.1E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 5.3E-09 3.4E-08 mg/kg-day 5.0E-04 mg/kg-day 6.7E-05

Heptachlor 1.0E-03 mg/kg 1.6E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.4E-09 1.3E-08 mg/kg-day 5.0E-04 mg/kg-day 2.6E-05

Heptachlor epoxide 2.0E-03 mg/kg 3.1E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.7E-08 2.6E-08 mg/kg-day 1.3E-05 mg/kg-day 2.0E-03

Hexachlorobenzene 5.5E-02 mg/kg 8.6E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 1.5E-07 7.0E-07 mg/kg-day 8.0E-04 mg/kg-day 8.8E-04

Hexachloroethane 5.6E-02 mg/kg 8.8E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 3.4E-09 7.2E-07 mg/kg-day 1.0E-03 mg/kg-day 7.2E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 8.4E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg 5.3E-04 mg/kg-day -- -- -- 4.3E-03 mg/kg-day -- -- --

Methylene Chloride 1.1E-02 mg/kg 1.7E-08 mg/kg-day 1.4E-02 (mg/kg-day)-1 2.4E-10 1.4E-07 mg/kg-day 6.0E-02 mg/kg-day 2.3E-06

Molybdenum 9.7E-01 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.5E-03

Naphthalene 6.3E+00 mg/kg 9.9E-06 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 9.7E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 8.7E-10 7.9E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 2.9E-06 mg/kg-day -- -- -- 2.4E-05 mg/kg-day 3.0E-01 mg/kg-day 7.9E-05

Phenol 1.6E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.8E-06

Picric Acid 2.9E-02 mg/kg 4.5E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 1.0E-04 mg/kg-day 3.7E-03

Pyrene 3.2E-01 mg/kg 5.0E-07 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 3.0E-02 mg/kg-day 1.4E-04

Selenium 9.0E-01 mg/kg 1.4E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 5.0E-03 mg/kg-day 2.3E-03

Silver 4.0E+00 mg/kg 6.2E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02

Styrene 1.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 2.0E-01 mg/kg-day 6.4E-08

Tetrachloroethene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 5.4E-01 (mg/kg-day)-1 1.2E-07 1.8E-06 mg/kg-day 1.0E-02 mg/kg-day 1.8E-04

Tin 1.5E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04

Titanium 4.2E+03 mg/kg 6.6E-03 mg/kg-day -- -- -- 5.4E-02 mg/kg-day -- -- --

Toluene 1.7E-02 mg/kg 2.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 8.0E-02 mg/kg-day 2.8E-06

Total PCBs 2.4E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.6E-08 3.1E-07 mg/kg-day 2.0E-05 mg/kg-day 1.6E-02

Trichloroethene 1.4E-02 mg/kg 2.2E-08 mg/kg-day 5.9E-03 (mg/kg-day)-1 1.3E-10 1.8E-07 mg/kg-day -- -- --

Vinyl chloride 8.0E-03 mg/kg 1.3E-08 mg/kg-day 2.7E-01 (mg/kg-day)-1 3.4E-09 1.0E-07 mg/kg-day 3.0E-03 mg/kg-day 3.4E-05

Xylene (total) 6.3E-03 mg/kg 9.9E-09 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-01 mg/kg-day 4.0E-07

Zinc 5.0E+02 mg/kg 7.8E-04 mg/kg-day -- -- -- 6.4E-03 mg/kg-day 3.0E-01 mg/kg-day 2.1E-02

Exp. Route Total 1.7E-05 1.8E+00
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Dermal 1,2-Dichloroethene (total) 3.4E-01 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --

2-Hexanone 1.3E-02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

2-Methylnaphthalene 5.6E+00 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --

4,4'-DDD 8.0E-03 mg/kg 4.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.7E-10 3.0E-08 mg/kg-day -- -- --

4,4'-DDE 1.0E-02 mg/kg 5.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-09 3.7E-08 mg/kg-day -- -- --

4,4'-DDT 1.1E-02 mg/kg 1.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.7E-10 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.5E-05

Acenaphthene 9.2E+00 mg/kg 6.0E-06 mg/kg-day -- -- -- 4.4E-05 mg/kg-day 6.0E-02 mg/kg-day 7.4E-04

Acenaphthylene 2.1E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --

Acetone 5.5E-02 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --

alpha-Chlordane 9.6E-03 mg/kg 1.9E-09 mg/kg-day 1.3E+00 (mg/kg-day)-1 2.5E-09 1.4E-08 mg/kg-day 5.0E-04 mg/kg-day 2.8E-05

Anthracene 3.9E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-01 mg/kg-day 6.3E-06

Antimony 6.4E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Aroclor-1254 5.4E-02 mg/kg 3.8E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.6E-08 2.8E-07 mg/kg-day 2.0E-05 mg/kg-day 1.4E-02

Aroclor-1260 5.1E-02 mg/kg 3.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.2E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02

Barium 2.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Benzene 2.6E-03 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --

Benzo(a)anthracene 6.2E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 3.0E-07 mg/kg-day -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.6E-07 2.8E-07 mg/kg-day -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 5.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 3.9E-07 mg/kg-day -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.1E-05

Benzo(k)fluoranthene 8.5E-02 mg/kg 5.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.7E-08 4.1E-07 mg/kg-day -- -- --

beta-BHC 7.0E-03 mg/kg 3.5E-09 mg/kg-day 1.5E+00 (mg/kg-day)-1 5.3E-09 2.6E-08 mg/kg-day -- -- --

Cadmium 3.8E+00 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 1.0E-03 mg/kg-day 1.4E-04

Carbazole 4.9E-02 mg/kg 3.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.9E-09 2.4E-07 mg/kg-day -- -- --

Carbon disulfide 7.5E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --

Chloromethane 1.8E-03 mg/kg -- -- -- -- -- -- -- -- -- --

Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Chrysene 7.5E-02 mg/kg 4.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.9E-09 3.6E-07 mg/kg-day -- -- --

Cobalt 1.0E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Copper 5.0E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.6E-08 1.5E-07 mg/kg-day -- -- --

Dibenzofuran 7.1E+00 mg/kg 4.7E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 4.0E-02 mg/kg-day 8.6E-04

Dieldrin 1.0E-02 mg/kg 5.1E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 8.1E-08 3.7E-08 mg/kg-day 5.0E-05 mg/kg-day 7.4E-04

Dioxin TEQ 6.8E-05 mg/kg 1.0E-11 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-06 7.6E-11 mg/kg-day 1.0E-09 mg/kg-day 7.6E-02

Endosulfan I 2.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 6.0E-03 mg/kg-day 1.2E-06

Endrin 2.0E-03 mg/kg 1.0E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 3.0E-04 mg/kg-day 2.5E-05

Endrin aldehyde 9.0E-03 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-04 mg/kg-day 1.1E-04

Endrin ketone 3.0E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.7E-05

Ethylbenzene 2.5E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --

Fluoranthene 4.1E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-02 mg/kg-day 4.9E-05
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Fluorene 7.7E+00 mg/kg 5.1E-06 mg/kg-day -- -- -- 3.7E-05 mg/kg-day 4.0E-02 mg/kg-day 9.3E-04

gamma-Chlordane 2.6E-03 mg/kg 5.3E-10 mg/kg-day 1.3E+00 (mg/kg-day)-1 6.9E-10 3.9E-09 mg/kg-day 5.0E-04 mg/kg-day 7.8E-06

Heptachlor 1.0E-03 mg/kg 5.1E-10 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.1E-09 3.7E-09 mg/kg-day 5.0E-04 mg/kg-day 7.4E-06

Heptachlor epoxide 2.0E-03 mg/kg 1.0E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.6E-09 7.4E-09 mg/kg-day 1.3E-05 mg/kg-day 5.7E-04

Hexachlorobenzene 5.5E-02 mg/kg 2.8E-08 mg/kg-day 1.8E+00 (mg/kg-day)-1 5.0E-08 2.0E-07 mg/kg-day 8.0E-04 mg/kg-day 2.5E-04

Hexachloroethane 5.6E-02 mg/kg 2.8E-08 mg/kg-day 3.9E-02 (mg/kg-day)-1 1.1E-09 2.1E-07 mg/kg-day 1.0E-03 mg/kg-day 2.1E-04

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 4.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-08 3.2E-07 mg/kg-day -- -- --

Lead 3.4E+02 mg/kg -- -- -- -- -- -- -- -- -- --

Methylene Chloride 1.1E-02 mg/kg -- -- 1.4E-02 (mg/kg-day)-1 -- -- -- 6.0E-02 mg/kg-day --

Molybdenum 9.7E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Naphthalene 6.3E+00 mg/kg 4.1E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 2.0E-02 mg/kg-day 1.5E-03

n-Nitrosodiphenylamine 6.2E-02 mg/kg 3.1E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.8E-10 2.3E-07 mg/kg-day -- -- --

Phenanthrene 1.9E+00 mg/kg 1.2E-06 mg/kg-day -- -- -- 8.9E-06 mg/kg-day 3.0E-01 mg/kg-day 3.0E-05

Phenol 1.6E-01 mg/kg 8.1E-08 mg/kg-day -- -- -- 5.9E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06

Picric Acid 2.9E-02 mg/kg -- -- -- -- -- -- -- 1.0E-04 mg/kg-day --

Pyrene 3.2E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 3.0E-02 mg/kg-day 5.2E-05

Selenium 9.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Styrene 1.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Tetrachloroethene 1.4E-01 mg/kg -- -- 5.4E-01 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --

Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --

Titanium 4.2E+03 mg/kg -- -- -- -- -- -- -- -- -- --

Toluene 1.7E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --

Total PCBs 2.4E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.4E-08 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.3E-03

Trichloroethene 1.4E-02 mg/kg -- -- 5.9E-03 (mg/kg-day)-1 -- -- -- -- -- --

Vinyl chloride 8.0E-03 mg/kg -- -- 2.7E-01 (mg/kg-day)-1 -- -- -- 3.0E-03 mg/kg-day --

Xylene (total) 6.3E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Zinc 5.0E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.5E-06 1.2E-01

Exposure Point Total 1.9E-05 1.9E+00
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Outdoor Air Inhalation 4,4'-DDD 8.0E-03 mg/kg 2.4E-09 ug/m3 6.9E-05 (μg/m3)-1 1.7E-13 5.6E-12 mg/m3 -- -- --

(Particulates) 4,4'-DDE 1.0E-02 mg/kg 3.0E-09 ug/m3 9.7E-05 (μg/m3)-1 2.9E-13 7.1E-12 mg/m3 -- -- --

4,4'-DDT 1.1E-02 mg/kg 3.4E-09 ug/m3 9.7E-05 (μg/m3)-1 3.3E-13 7.9E-12 mg/m3 -- -- --

alpha-Chlordane 9.6E-03 mg/kg 2.9E-09 ug/m3 3.4E-04 (μg/m3)-1 9.9E-13 6.8E-12 mg/m3 7.0E-04 mg/m3 9.7E-09

Antimony 6.4E+00 mg/kg 1.9E-06 ug/m3 -- -- -- 4.5E-09 mg/m3 -- -- --

Aroclor-1254 5.4E-02 mg/kg 1.6E-08 ug/m3 5.7E-04 (μg/m3)-1 9.3E-12 3.8E-11 mg/m3 -- -- --

Aroclor-1260 5.1E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.8E-12 3.6E-11 mg/m3 -- -- --

Barium 2.6E+02 mg/kg 7.8E-05 ug/m3 -- -- -- 1.8E-07 mg/m3 5.0E-04 mg/m3 3.6E-04

Benzo(a)anthracene 6.2E-02 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 4.4E-11 mg/m3 -- -- --

Benzo(a)pyrene 5.9E-02 mg/kg 1.8E-08 ug/m3 1.1E-03 (μg/m3)-1 2.0E-11 4.2E-11 mg/m3 -- -- --

Benzo(b)fluoranthene 8.1E-02 mg/kg 2.5E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 5.7E-11 mg/m3 -- -- --

Benzo(g,h,i)perylene 7.0E-02 mg/kg 2.1E-08 ug/m3 -- -- -- 4.9E-11 mg/m3 -- -- --

Benzo(k)fluoranthene 8.5E-02 mg/kg 2.6E-08 ug/m3 1.1E-04 (μg/m3)-1 2.8E-12 6.0E-11 mg/m3 -- -- --

beta-BHC 7.0E-03 mg/kg 2.1E-09 ug/m3 4.3E-04 (μg/m3)-1 9.1E-13 4.9E-12 mg/m3 -- -- --

Cadmium 3.8E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.8E-09 2.7E-09 mg/m3 2.0E-05 mg/m3 1.3E-04

Carbazole 4.9E-02 mg/kg 1.5E-08 ug/m3 1.1E-05 (μg/m3)-1 1.6E-13 3.5E-11 mg/m3 -- -- --

Chromium 1.0E+02 mg/kg 3.1E-05 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --

Chrysene 7.5E-02 mg/kg 2.3E-08 ug/m3 1.1E-05 (μg/m3)-1 2.5E-13 5.3E-11 mg/m3 -- -- --

Cobalt 1.0E+01 mg/kg 3.1E-06 ug/m3 9.0E-03 (μg/m3)-1 2.8E-08 7.3E-09 mg/m3 6.0E-06 mg/m3 1.2E-03

Copper 5.0E+01 mg/kg 1.5E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Dibenz(a,h)anthracene 3.2E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.3E-11 mg/m3 -- -- --

Dieldrin 1.0E-02 mg/kg 3.0E-09 ug/m3 4.6E-03 (μg/m3)-1 1.4E-11 7.1E-12 mg/m3 -- -- --

Dioxin TEQ 6.8E-05 mg/kg 2.1E-11 ug/m3 3.8E+01 (μg/m3)-1 7.8E-10 4.8E-14 mg/m3 4.0E-08 mg/m3 1.2E-06

Endosulfan I 2.0E-03 mg/kg 6.0E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin 2.0E-03 mg/kg 6.0E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --

Endrin aldehyde 9.0E-03 mg/kg 2.7E-09 ug/m3 -- -- -- 6.3E-12 mg/m3 -- -- --

Endrin ketone 3.0E-03 mg/kg 9.1E-10 ug/m3 -- -- -- 2.1E-12 mg/m3 -- -- --

Fluoranthene 4.1E-01 mg/kg 1.2E-07 ug/m3 -- -- -- 2.9E-10 mg/m3 -- -- --

gamma-Chlordane 2.6E-03 mg/kg 7.9E-10 ug/m3 3.4E-04 (μg/m3)-1 2.7E-13 1.8E-12 mg/m3 7.0E-04 mg/m3 2.6E-09

Heptachlor 1.0E-03 mg/kg 3.0E-10 ug/m3 1.3E-03 (μg/m3)-1 3.9E-13 7.1E-13 mg/m3 -- -- --

Heptachlor epoxide 2.0E-03 mg/kg 6.0E-10 ug/m3 2.6E-03 (μg/m3)-1 1.6E-12 1.4E-12 mg/m3 -- -- --

Hexachlorobenzene 5.5E-02 mg/kg 1.7E-08 ug/m3 5.1E-04 (μg/m3)-1 8.5E-12 3.9E-11 mg/m3 -- -- --

Hexachloroethane 5.6E-02 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.9E-13 3.9E-11 mg/m3 -- -- --

Indeno(1,2,3-cd)pyrene 6.6E-02 mg/kg 2.0E-08 ug/m3 1.1E-04 (μg/m3)-1 2.2E-12 4.7E-11 mg/m3 -- -- --

Lead 3.4E+02 mg/kg 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 -- -- --

Molybdenum 9.7E-01 mg/kg 2.9E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --

n-Nitrosodiphenylamine 6.2E-02 mg/kg 1.9E-08 ug/m3 2.6E-06 (μg/m3)-1 4.9E-14 4.4E-11 mg/m3 -- -- --

Phenol 1.6E-01 mg/kg 4.8E-08 ug/m3 -- -- -- 1.1E-10 mg/m3 2.0E-01 mg/m3 5.6E-10

Picric Acid 2.9E-02 mg/kg 8.8E-09 ug/m3 -- -- -- 2.0E-11 mg/m3 -- -- --

Selenium 9.0E-01 mg/kg 2.7E-07 ug/m3 -- -- -- 6.3E-10 mg/m3 2.0E-02 mg/m3 3.2E-08
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TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Silver 4.0E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Tin 1.5E+01 mg/kg 4.5E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --

Titanium 4.2E+03 mg/kg 1.3E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 1.0E-04 mg/m3 3.0E-02

Total PCBs 2.4E-02 mg/kg 7.3E-09 ug/m3 5.7E-04 (μg/m3)-1 4.2E-12 1.7E-11 mg/m3 -- -- --

Zinc 5.0E+02 mg/kg 1.5E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 -- -- --

Exp. Route Total 3.4E-08 3.1E-02

Inhalation 1,2-Dichloroethene (total) 3.4E-01 mg/kg 5.2E-02 ug/m3 -- -- -- 1.2E-04 mg/m3 -- -- --

(Volatiles) 2-Hexanone 1.3E-02 mg/kg 3.7E-04 ug/m3 -- -- -- 8.7E-07 mg/m3 3.0E-02 mg/m3 2.9E-05

2-Methylnaphthalene 5.6E+00 mg/kg 3.7E-02 ug/m3 -- -- -- 8.6E-05 mg/m3 -- -- --

Acenaphthene 9.2E+00 mg/kg 2.5E-02 ug/m3 -- -- -- 5.8E-05 mg/m3 -- -- --

Acenaphthylene 2.1E-02 mg/kg 5.7E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 -- -- --

Acetone 5.5E-02 mg/kg 1.5E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 3.1E+01 mg/m3 1.2E-07

Anthracene 3.9E-01 mg/kg 2.9E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 -- -- --

Benzene 2.6E-03 mg/kg 2.8E-04 ug/m3 2.9E-05 (μg/m3)-1 8.0E-09 6.5E-07 mg/m3 3.0E-02 mg/m3 2.2E-05

Carbon disulfide 7.5E-03 mg/kg 2.5E-03 ug/m3 -- -- -- 5.7E-06 mg/m3 7.0E-01 mg/m3 8.2E-06

Chloromethane 1.8E-03 mg/kg 5.8E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 9.0E-02 mg/m3 1.5E-05

Dibenzofuran 7.1E+00 mg/kg 9.6E-03 ug/m3 -- -- -- 2.2E-05 mg/m3 -- -- --

Ethylbenzene 2.5E-02 mg/kg 1.7E-03 ug/m3 2.5E-06 (μg/m3)-1 4.2E-09 3.9E-06 mg/m3 1.0E+00 mg/m3 3.9E-06

Fluorene 7.7E+00 mg/kg 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Methylene Chloride 1.1E-02 mg/kg 1.9E-03 ug/m3 1.0E-06 (μg/m3)-1 1.9E-09 4.5E-06 mg/m3 4.0E-01 mg/m3 1.1E-05

Naphthalene 6.3E+00 mg/kg 5.2E-02 ug/m3 3.4E-05 (μg/m3)-1 1.8E-06 1.2E-04 mg/m3 3.0E-03 mg/m3 4.0E-02

Phenanthrene 1.9E+00 mg/kg 1.4E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 -- -- --

Pyrene 3.2E-01 mg/kg 5.2E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --

Styrene 1.0E-03 mg/kg 4.1E-05 ug/m3 -- -- -- 9.5E-08 mg/m3 1.0E+00 mg/m3 9.5E-08

Tetrachloroethene 1.4E-01 mg/kg 2.3E-02 ug/m3 5.9E-06 (μg/m3)-1 1.3E-07 5.3E-05 mg/m3 3.5E-02 mg/m3 1.5E-03

Toluene 1.7E-02 mg/kg 1.6E-03 ug/m3 -- -- -- 3.6E-06 mg/m3 5.0E+00 mg/m3 7.2E-07

Trichloroethene 1.4E-02 mg/kg 2.4E-03 ug/m3 2.0E-06 (μg/m3)-1 4.8E-09 5.6E-06 mg/m3 6.0E-01 mg/m3 9.4E-06

Vinyl chloride 8.0E-03 mg/kg 3.2E-03 ug/m3 7.8E-05 (μg/m3)-1 2.5E-07 7.4E-06 mg/m3 1.0E-01 mg/m3 7.4E-05

Xylene (total) 6.3E-03 mg/kg 4.2E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 1.0E-01 mg/m3 9.7E-06

Exp. Route Total 2.2E-06 4.2E-02

Exposure Point Total 2.2E-06 7.3E-02

Exposure Medium Total 2.1E-05 1.9E+00

Medium Total 2.1E-05 1.9E+00

Groundwater Groundwater Indoor Air Inhalation 2-Butanone 1.1E-03 (a) ug/m3 4.4E-04 ug/m3 -- -- -- 1.0E-06 mg/m3 5.0E+00 mg/m3 2.1E-07

(Vapor Intrusion) Acetone 6.0E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 3.1E+01 mg/m3 1.9E-07

Methyl tertiary butylether 7.4E-05 (a) ug/m3 3.0E-05 ug/m3 2.6E-07 (μg/m3)-1 7.9E-12 7.1E-08 mg/m3 8.0E+00 mg/m3 8.8E-09

Exp. Route Total 7.9E-12 4.0E-07



7 of 7

TABLE I2-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Exposure Point Total 7.9E-12 4.0E-07

Exposure Medium Total 7.9E-12 4.0E-07

Medium Total 7.9E-12 4.0E-07

Receptor Total Total of Receptor Risks Across All Media 2.1E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil 1,2-Dichloroethene (total) -- -- -- -- Liver 4.8E-04 -- -- 4.8E-04

2-Hexanone -- -- -- -- PNS 3.3E-05 -- -- 3.3E-05

2-Methylnaphthalene -- -- -- -- Respiratory 1.8E-02 -- -- 1.8E-02

4,4'-DDD 3.0E-09 -- 9.7E-10 4.0E-09 -- -- -- -- --

4,4'-DDE 5.3E-09 -- 1.7E-09 7.0E-09 -- -- -- -- --

4,4'-DDT 5.9E-09 -- 5.7E-10 6.5E-09 Liver 2.8E-04 -- 2.5E-05 3.1E-04

Acenaphthene -- -- -- -- Liver 2.0E-03 -- 7.4E-04 2.7E-03

Acenaphthylene -- -- -- -- Liver 4.5E-06 -- -- 4.5E-06

Acetone -- -- -- -- Kidney 7.9E-07 -- -- 7.9E-07

alpha-Chlordane 2.0E-08 -- 2.5E-09 2.2E-08 Liver 2.5E-04 -- 2.8E-05 2.7E-04

Anthracene -- -- -- -- No Observed Effects 1.7E-05 -- 6.3E-06 2.3E-05

Antimony -- -- -- -- Blood 2.0E-01 -- -- 2.0E-01

Aroclor-1254 1.7E-07 -- 7.6E-08 2.5E-07 Eyes, Nails, Immunological 3.5E-02 -- 1.4E-02 4.9E-02

Aroclor-1260 1.6E-07 -- 7.2E-08 2.3E-07 Eyes, Nails, Immunological 3.3E-02 -- 1.3E-02 4.6E-02

Barium -- -- -- -- Kidney 1.7E-02 -- -- 1.7E-02

Benzene 4.0E-10 -- -- 4.0E-10 Blood 8.2E-06 -- -- 8.2E-06

Benzo(a)anthracene 1.2E-07 -- 4.9E-08 1.7E-07 -- -- -- -- --

Benzo(a)pyrene 1.1E-06 -- 4.6E-07 1.6E-06 -- -- -- -- --

Benzo(b)fluoranthene 1.5E-07 -- 6.4E-08 2.2E-07 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- Kidney 3.0E-05 -- 1.1E-05 4.1E-05

Benzo(k)fluoranthene 1.6E-07 -- 6.7E-08 2.3E-07 -- -- -- -- --

beta-BHC 1.6E-08 -- 5.3E-09 2.2E-08 -- -- -- -- --

Cadmium -- -- -- -- Kidney 4.8E-02 -- 1.4E-04 4.8E-02

Carbazole 9.2E-09 -- 3.9E-09 1.3E-08 -- -- -- -- --

Carbon disulfide -- -- -- -- Developmental 9.6E-07 -- -- 9.6E-07

Chloromethane -- -- -- -- -- -- -- -- --

Chromium -- -- -- -- No Observed Effects 8.8E-04 -- -- 8.8E-04

Chrysene 1.4E-08 -- 5.9E-09 2.0E-08 -- -- -- -- --

Cobalt -- -- -- -- Blood 4.4E-01 -- -- 4.4E-01

Copper -- -- -- -- GI 1.6E-02 -- -- 1.6E-02

Dibenz(a,h)anthracene 2.1E-07 -- 8.6E-08 2.9E-07 -- -- -- -- --

Dibenzofuran -- -- -- -- Blood 2.3E-03 -- 8.6E-04 3.1E-03

Dieldrin 2.5E-07 -- 8.1E-08 3.3E-07 Liver 2.6E-03 -- 7.4E-04 3.3E-03

Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 Developmental 8.7E-01 -- 7.6E-02 9.5E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Endosulfan I -- -- -- -- Body Weight, Kidney, Vascular 4.3E-06 -- 1.2E-06 5.5E-06

Endrin -- -- -- -- Liver, CNS 8.5E-05 -- 2.5E-05 1.1E-04

Endrin aldehyde -- -- -- -- Liver, CNS 3.8E-04 -- 1.1E-04 4.9E-04

Endrin ketone -- -- -- -- Liver, CNS 1.3E-04 -- 3.7E-05 1.6E-04

Ethylbenzene 4.3E-10 -- -- 4.3E-10 Liver, Kidney 3.2E-06 -- -- 3.2E-06

Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.3E-04 -- 4.9E-05 1.8E-04

Fluorene -- -- -- -- Blood 2.5E-03 -- 9.3E-04 3.4E-03

gamma-Chlordane 5.3E-09 -- 6.9E-10 6.0E-09 Liver 6.7E-05 -- 7.8E-06 7.5E-05

Heptachlor 6.4E-09 -- 2.1E-09 8.5E-09 Liver 2.6E-05 -- 7.4E-06 3.3E-05

Heptachlor epoxide 1.7E-08 -- 5.6E-09 2.3E-08 Organ Weight 2.0E-03 -- 5.7E-04 2.5E-03

Hexachlorobenzene 1.5E-07 -- 5.0E-08 2.1E-07 Liver 8.8E-04 -- 2.5E-04 1.1E-03

Hexachloroethane 3.4E-09 -- 1.1E-09 4.5E-09 Kidney 7.2E-04 -- 2.1E-04 9.2E-04

Indeno(1,2,3-cd)pyrene 1.2E-07 -- 5.2E-08 1.8E-07 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride 2.4E-10 -- -- 2.4E-10 Liver 2.3E-06 -- -- 2.3E-06

Molybdenum -- -- -- -- Blood 2.5E-03 -- -- 2.5E-03

Naphthalene -- -- -- -- Body Weight 4.0E-03 -- 1.5E-03 5.5E-03

n-Nitrosodiphenylamine 8.7E-10 -- 2.8E-10 1.2E-09 -- -- -- -- --

Phenanthrene -- -- -- -- No Observed Effects 7.9E-05 -- 3.0E-05 1.1E-04

Phenol -- -- -- -- Body Weight 6.8E-06 -- 2.0E-06 8.8E-06

Picric Acid -- -- -- -- -- 3.7E-03 -- -- 3.7E-03

Pyrene -- -- -- -- Kidney 1.4E-04 -- 5.2E-05 1.9E-04

Selenium -- -- -- -- Whole Body 2.3E-03 -- -- 2.3E-03

Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

Styrene -- -- -- -- Blood, Liver 6.4E-08 -- -- 6.4E-08

Tetrachloroethene 1.2E-07 -- -- 1.2E-07 Liver, Body Weight 1.8E-04 -- -- 1.8E-04

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04

Titanium -- -- -- -- -- -- -- -- --

Toluene -- -- -- -- Organ Weight 2.8E-06 -- -- 2.8E-06

Total PCBs 7.6E-08 -- 3.4E-08 1.1E-07 Developmental 1.6E-02 -- 6.3E-03 2.2E-02

Trichloroethene 1.3E-10 -- -- 1.3E-10 -- -- -- -- --

Vinyl chloride 3.4E-09 -- -- 3.4E-09 Liver 3.4E-05 -- -- 3.4E-05

Xylene (total) -- -- -- -- Body Weight, Death 4.0E-07 -- -- 4.0E-07

Zinc -- -- -- -- Blood 2.1E-02 -- -- 2.1E-02

Chemical Total 1.7E-05 -- 2.5E-06 1.9E-05 1.8E+00 -- 1.2E-01 1.9E+00

Exposure Point Total 1.9E-05 1.9E+00
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TABLE I2-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Outdoor Air 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

(Particulates and VOCs) 2-Hexanone -- -- -- -- PNS -- 2.9E-05 -- 2.9E-05

2-Methylnaphthalene -- -- -- -- -- -- -- -- --

4,4'-DDD -- 1.7E-13 -- 1.7E-13 -- -- -- -- --

4,4'-DDE -- 2.9E-13 -- 2.9E-13 -- -- -- -- --

4,4'-DDT -- 3.3E-13 -- 3.3E-13 -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- --

Acetone -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07

alpha-Chlordane -- 9.9E-13 -- 9.9E-13 Liver -- 9.7E-09 -- 9.7E-09

Anthracene -- -- -- -- -- -- -- -- --

Antimony -- -- -- -- -- -- -- -- --

Aroclor-1254 -- 9.3E-12 -- 9.3E-12 -- -- -- -- --

Aroclor-1260 -- 8.8E-12 -- 8.8E-12 -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.6E-04 -- 3.6E-04

Benzene -- 8.0E-09 -- 8.0E-09 Blood -- 2.2E-05 -- 2.2E-05

Benzo(a)anthracene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --

Benzo(a)pyrene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --

Benzo(b)fluoranthene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene -- 2.8E-12 -- 2.8E-12 -- -- -- -- --

beta-BHC -- 9.1E-13 -- 9.1E-13 -- -- -- -- --

Cadmium -- 4.8E-09 -- 4.8E-09 Kidney, Respiratory -- 1.3E-04 -- 1.3E-04

Carbazole -- 1.6E-13 -- 1.6E-13 -- -- -- -- --

Carbon disulfide -- -- -- -- PNS -- 8.2E-06 -- 8.2E-06

Chloromethane -- -- -- -- CNS -- 1.5E-05 -- 1.5E-05

Chromium -- -- -- -- -- -- -- -- --

Chrysene -- 2.5E-13 -- 2.5E-13 -- -- -- -- --

Cobalt -- 2.8E-08 -- 2.8E-08 Respiratory -- 1.2E-03 -- 1.2E-03

Copper -- -- -- -- -- -- -- -- --

Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- --

Dieldrin -- 1.4E-11 -- 1.4E-11 -- -- -- -- --

Dioxin TEQ -- 7.8E-10 -- 7.8E-10 Liver, Reproductive, Endocrine, 
Respiratory, Blood, Developmental

-- 1.2E-06 -- 1.2E-06

Endosulfan I -- -- -- -- -- -- -- -- --

Endrin -- -- -- -- -- -- -- -- --

Endrin aldehyde -- -- -- -- -- -- -- -- --

Endrin ketone -- -- -- -- -- -- -- -- --

Ethylbenzene -- 4.2E-09 -- 4.2E-09 Developmental -- 3.9E-06 -- 3.9E-06
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TABLE I2-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Fluoranthene -- -- -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- --

gamma-Chlordane -- 2.7E-13 -- 2.7E-13 Liver -- 2.6E-09 -- 2.6E-09

Heptachlor -- 3.9E-13 -- 3.9E-13 -- -- -- -- --

Heptachlor epoxide -- 1.6E-12 -- 1.6E-12 -- -- -- -- --

Hexachlorobenzene -- 8.5E-12 -- 8.5E-12 -- -- -- -- --

Hexachloroethane -- 1.9E-13 -- 1.9E-13 -- -- -- -- --

Indeno(1,2,3-cd)pyrene -- 2.2E-12 -- 2.2E-12 -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Methylene Chloride -- 1.9E-09 -- 1.9E-09 Cardiovascular, CNS -- 1.1E-05 -- 1.1E-05

Molybdenum -- -- -- -- -- -- -- -- --

Naphthalene -- 1.8E-06 -- 1.8E-06 Respiratory -- 4.0E-02 -- 4.0E-02

n-Nitrosodiphenylamine -- 4.9E-14 -- 4.9E-14 -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- --

Phenol -- -- -- -- Liver, CNS -- 5.6E-10 -- 5.6E-10

Picric Acid -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.2E-08 -- 3.2E-08

Silver -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- CNS -- 9.5E-08 -- 9.5E-08

Tetrachloroethene -- 1.3E-07 -- 1.3E-07 Liver, Body Weight -- 1.5E-03 -- 1.5E-03

Tin -- -- -- -- -- -- -- -- --

Titanium -- -- -- -- Respiratory -- 3.0E-02 -- 3.0E-02

Toluene -- -- -- -- CNS -- 7.2E-07 -- 7.2E-07

Total PCBs -- 4.2E-12 -- 4.2E-12 -- -- -- -- --

Trichloroethene -- 4.8E-09 -- 4.8E-09 CNS -- 9.4E-06 -- 9.4E-06

Vinyl chloride -- 2.5E-07 -- 2.5E-07 Liver -- 7.4E-05 -- 7.4E-05

Xylene (total) -- -- -- -- CNS -- 9.7E-06 -- 9.7E-06

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.2E-06 -- 2.2E-06 -- 7.3E-02 -- 7.3E-02

Exposure Point Total 2.2E-06 7.3E-02

Exposure Medium Total 2.1E-05 1.9E+00

Medium Total 2.1E-05 1.9E+00

Groundwater Groundwater Indoor Air 2-Butanone -- -- -- -- Developmental -- 2.1E-07 -- 2.1E-07

(Vapor Intrusion) Acetone -- -- -- -- CNS -- 1.9E-07 -- 1.9E-07

Methyl tertiary butylether -- 7.9E-12 -- 7.9E-12 Kidney, Eyes, Liver -- 8.8E-09 -- 8.8E-09

Chemical Total -- 7.9E-12 -- 7.9E-12 -- 4.0E-07 -- 4.0E-07

Exposure Point Total 7.9E-12 4.0E-07
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TABLE I2-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE 
ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Exposure Medium Total 7.9E-12 4.0E-07

Medium Total 7.9E-12 4.0E-07

Receptor Total Total Risk Across All Media 2.1E-05 Total Hazard Across All Media 1.9E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.7E-01 -- 6.7E-01

EPA U.S. Environmental Protection Agency Body Weight 7.3E-03 -- 7.3E-03

GI Gastrointestinal Cardiovascular 1.1E-05 -- 1.1E-05

NOAEL No observed adverse effects level CNS 8.2E-04 1.9E-07 8.2E-04

PNS Peripheral nervous system Death 4.0E-07 -- 4.0E-07

RAGS Risk Assessment Guidance for Superfund Developmental 9.7E-01 2.1E-07 9.7E-01

RME Reasonable maximum exposure Endocrine 1.2E-06 -- 1.2E-06

VOC Volatile organic compound Eyes 9.4E-02 8.8E-09 9.4E-02

Fetus 3.6E-04 -- 3.6E-04

GI 1.6E-02 -- 1.6E-02

Hair -- -- --

Immunological 9.4E-02 -- 9.4E-02

Kidney 6.7E-02 8.8E-09 6.7E-02

Liver 1.1E-02 8.8E-09 1.1E-02

Nails 9.4E-02 -- 9.4E-02

No Observed Adverse Effects -- -- --

No Observed Effects 1.0E-03 -- 1.0E-03

Nose -- -- --

Organ weight 2.5E-03 -- 2.5E-03

PNS 7.0E-05 -- 7.0E-05

Reproductive 1.2E-06 -- 1.2E-06

Respiratory 8.9E-02 -- 8.9E-02

Skin 1.0E-02 -- 1.0E-02

Vascular 5.5E-06 -- 5.5E-06

Whole body 2.3E-03 -- 2.3E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I2-9.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.1E-06 -- 4.6E-07 1.6E-06 -- -- -- -- --

Dioxin TEQ 1.4E-05 -- 1.3E-06 1.5E-05 -- -- -- -- --

Chemical Total 1.5E-05 -- 1.8E-06 1.7E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.7E-05 0.0E+00

Outdoor Air Naphthalene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.9E-05 0.0E+00

Medium Total 1.9E-05 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --

(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total Total Risk Across All Media 1.9E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California



TABLE I2-7.5.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 6.6E-11 3.9E-09 mg/kg-day 2.0E-02 mg/kg-day 2.0E-07
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.3E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.0E-07 9.2E-07 mg/kg-day 2.0E-03 mg/kg-day 4.6E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 3.9E-08 mg/kg-day 1.0E-03 mg/kg-day 3.9E-05
2-Butanone 9.9E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 9.7E-07 mg/kg-day 6.0E-01 mg/kg-day 1.6E-06
2-Methylnaphthalene 6.3E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.2E-08 mg/kg-day 4.0E-03 mg/kg-day 1.5E-05
4,4'-DDD 3.0E-03 mg/kg 1.0E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.5E-10 2.9E-09 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 4.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.4E-09 1.1E-08 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 3.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 1.0E-08 mg/kg-day 5.0E-04 mg/kg-day 2.1E-05
Acenaphthene 4.2E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.1E-08 mg/kg-day 6.0E-02 mg/kg-day 6.8E-07
Acetone 1.2E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 9.0E-01 mg/kg-day 1.3E-07
Anthracene 3.8E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.7E-08 mg/kg-day 3.0E-01 mg/kg-day 1.2E-07
Antimony 4.8E+00 mg/kg 1.7E-06 mg/kg-day -- -- -- 4.7E-06 mg/kg-day 4.0E-04 mg/kg-day 1.2E-02
Aroclor-1260 4.8E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.4E-08 4.7E-08 mg/kg-day 2.0E-05 mg/kg-day 2.3E-03
Barium 1.6E+02 mg/kg 5.7E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 2.0E-01 mg/kg-day 8.0E-04
Benzene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.9E-09 1.4E-07 mg/kg-day 4.0E-03 mg/kg-day 3.4E-05
Benzo(a)anthracene 9.9E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 9.7E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 4.2E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.1E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 8.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 2.4E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.3E-08 mg/kg-day 3.0E-02 mg/kg-day 1.8E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 9.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 2.7E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 1.0E-03 mg/kg-day 3.1E-03
Carbazole 1.2E-02 mg/kg 4.2E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.0E-10 1.2E-08 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 1.0E-01 mg/kg-day 1.3E-07
Chloromethane 2.1E-04 mg/kg 7.3E-11 mg/kg-day -- -- -- 2.1E-10 mg/kg-day -- -- --
Chromium 1.0E+02 mg/kg 3.5E-05 mg/kg-day -- -- -- 9.9E-05 mg/kg-day 1.5E+00 mg/kg-day 6.6E-05
Chrysene 1.3E-01 mg/kg 4.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.4E-09 1.3E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 3.7E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02
Copper 7.9E+01 mg/kg 2.8E-05 mg/kg-day -- -- -- 7.7E-05 mg/kg-day 4.0E-02 mg/kg-day 1.9E-03
Dibenzofuran 2.1E-02 mg/kg 7.3E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 4.0E-02 mg/kg-day 5.1E-07
Dieldrin 2.0E-03 mg/kg 7.0E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.1E-08 2.0E-09 mg/kg-day 5.0E-05 mg/kg-day 3.9E-05
Dioxin TEQ 4.2E-07 mg/kg 1.5E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.9E-08 4.1E-13 mg/kg-day 1.0E-09 mg/kg-day 4.1E-04
Endrin ketone 5.3E-03 mg/kg 1.9E-09 mg/kg-day -- -- -- 5.2E-09 mg/kg-day 3.0E-04 mg/kg-day 1.7E-05
Ethylbenzene 1.2E-02 mg/kg 4.2E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.6E-11 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07
Fluoranthene 1.2E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 4.0E-02 mg/kg-day 3.0E-06
Fluorene 3.1E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-02 mg/kg-day 7.6E-07
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-08 5.2E-08 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 3.2E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 4.9E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 1.4E-01 mg/kg-day 9.9E-03
Molybdenum 3.9E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 5.0E-03 mg/kg-day 7.7E-05
Naphthalene 5.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.9E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 3.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.7E-10 8.4E-08 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.9E-07
Phenol 1.0E-01 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.8E-08 mg/kg-day 3.0E-01 mg/kg-day 3.3E-07
Pyrene 1.1E-01 mg/kg 4.0E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.7E-06
Selenium 1.2E+00 mg/kg 4.2E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.3E-04
Silver 4.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 5.0E-03 mg/kg-day 7.9E-04
Tin 1.5E+01 mg/kg 5.2E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 6.0E-01 mg/kg-day 2.4E-05
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Titanium 3.9E+03 mg/kg 1.4E-03 mg/kg-day -- -- -- 3.8E-03 mg/kg-day -- -- --
Toluene 7.0E-03 mg/kg 2.5E-09 mg/kg-day -- -- -- 6.9E-09 mg/kg-day 8.0E-02 mg/kg-day 8.6E-08
Total PCBs 3.6E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.5E-08 3.5E-08 mg/kg-day 2.0E-05 mg/kg-day 1.8E-03
Vanadium 1.5E+02 mg/kg 5.1E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 5.0E-03 mg/kg-day 2.9E-02
Xylene (total) 1.5E-02 mg/kg 5.2E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 2.0E-01 mg/kg-day 7.3E-08
Zinc 6.8E+02 mg/kg 2.4E-04 mg/kg-day -- -- -- 6.6E-04 mg/kg-day 3.0E-01 mg/kg-day 2.2E-03

Exp. Route Total 1.0E-06 9.9E-02

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.7E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.2E-07 1.0E-06 mg/kg-day 2.0E-03 mg/kg-day 5.2E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 1.0E-03 mg/kg-day 4.5E-05
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 6.3E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
4,4'-DDD 3.0E-03 mg/kg 1.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.9E-10 3.3E-09 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 4.6E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.6E-09 1.3E-08 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 1.3E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.3E-10 3.6E-09 mg/kg-day 5.0E-04 mg/kg-day 7.1E-06
Acenaphthene 4.2E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.1E-08 mg/kg-day 6.0E-02 mg/kg-day 1.0E-06
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Anthracene 3.8E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 3.0E-01 mg/kg-day 1.8E-07
Antimony 4.8E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 4.8E-02 mg/kg 2.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.4E-08 7.5E-08 mg/kg-day 2.0E-05 mg/kg-day 3.7E-03
Barium 1.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 9.9E-02 mg/kg 5.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 6.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 7.5E-07 1.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 3.6E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 3.0E-02 mg/kg-day 2.6E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 4.1E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.5E-08 mg/kg-day 1.0E-03 mg/kg-day 3.5E-05
Carbazole 1.2E-02 mg/kg 6.2E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.5E-10 1.7E-08 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.3E-01 mg/kg 6.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.0E-09 1.9E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 7.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 2.1E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 4.0E-02 mg/kg-day 7.6E-07
Dieldrin 2.0E-03 mg/kg 8.0E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.3E-08 2.2E-09 mg/kg-day 5.0E-05 mg/kg-day 4.5E-05
Dioxin TEQ 4.2E-07 mg/kg 5.0E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.5E-09 1.4E-13 mg/kg-day 1.0E-09 mg/kg-day 1.4E-04
Endrin ketone 5.3E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 5.9E-09 mg/kg-day 3.0E-04 mg/kg-day 2.0E-05
Ethylbenzene 1.2E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 1.2E-01 mg/kg 6.3E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 4.0E-02 mg/kg-day 4.4E-06
Fluorene 3.1E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 4.0E-02 mg/kg-day 1.1E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 7.7E-08 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Molybdenum 3.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
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Naphthalene 5.9E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 2.0E-02 mg/kg-day 4.3E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 3.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.1E-10 9.6E-08 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 4.7E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 3.0E-01 mg/kg-day 4.3E-07
Phenol 1.0E-01 mg/kg 4.0E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-01 mg/kg-day 3.7E-07
Pyrene 1.1E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Selenium 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 7.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 3.6E-02 mg/kg 2.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.0E-08 5.6E-08 mg/kg-day 2.0E-05 mg/kg-day 2.8E-03
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Xylene (total) 1.5E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 6.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.4E-06 7.4E-03
Exposure Point Total 2.4E-06 1.1E-01

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 5.6E-08 ug/m3 8.9E-05 (μg/m3)-1 5.0E-12 1.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 2.4E-09 ug/m3 -- -- -- 6.7E-12 mg/m3 -- -- --

4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.2E-14 5.0E-13 mg/m3 -- -- --
4,4'-DDE 1.2E-02 mg/kg 7.0E-10 ug/m3 9.7E-05 (μg/m3)-1 6.8E-14 2.0E-12 mg/m3 -- -- --
4,4'-DDT 1.1E-02 mg/kg 6.4E-10 ug/m3 9.7E-05 (μg/m3)-1 6.2E-14 1.8E-12 mg/m3 -- -- --
Antimony 4.8E+00 mg/kg 2.9E-07 ug/m3 -- -- -- 8.0E-10 mg/m3 -- -- --
Aroclor-1260 4.8E-02 mg/kg 2.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.6E-12 8.1E-12 mg/m3 -- -- --
Barium 1.6E+02 mg/kg 9.8E-06 ug/m3 -- -- -- 2.7E-08 mg/m3 5.0E-04 mg/m3 5.5E-05
Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.0E-12 2.0E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.6E-12 4.2E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.2E-09 ug/m3 -- -- -- 9.1E-12 mg/m3 -- -- --
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 4.7E-11 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 7.9E-10 5.3E-10 mg/m3 2.0E-05 mg/m3 2.6E-05
Carbazole 1.2E-02 mg/kg 7.2E-10 ug/m3 1.1E-05 (μg/m3)-1 7.9E-15 2.0E-12 mg/m3 -- -- --
Chromium 1.0E+02 mg/kg 6.1E-06 ug/m3 -- -- -- 1.7E-08 mg/m3 -- -- --
Chrysene 1.3E-01 mg/kg 7.8E-09 ug/m3 1.1E-05 (μg/m3)-1 8.5E-14 2.2E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.7E-09 1.8E-09 mg/m3 6.0E-06 mg/m3 3.0E-04
Copper 7.9E+01 mg/kg 4.7E-06 ug/m3 -- -- -- 1.3E-08 mg/m3 -- -- --
Dieldrin 2.0E-03 mg/kg 1.2E-10 ug/m3 4.6E-03 (μg/m3)-1 5.5E-13 3.4E-13 mg/m3 -- -- --
Dioxin TEQ 4.2E-07 mg/kg 2.5E-14 ug/m3 3.8E+01 (μg/m3)-1 9.6E-13 7.0E-17 mg/m3 4.0E-08 mg/m3 1.8E-09
Endrin ketone 5.3E-03 mg/kg 3.2E-10 ug/m3 -- -- -- 8.9E-13 mg/m3 -- -- --
Fluoranthene 1.2E-01 mg/kg 7.3E-09 ug/m3 -- -- -- 2.0E-11 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 3.2E-09 ug/m3 1.1E-04 (μg/m3)-1 3.5E-13 8.9E-12 mg/m3 -- -- --
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 5.5E-08 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 5.0E-05 mg/m3 4.7E-03
Molybdenum 3.9E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 6.6E-11 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 5.2E-09 ug/m3 2.6E-06 (μg/m3)-1 1.3E-14 1.4E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 2.0E-01 mg/m3 8.4E-11
Selenium 1.2E+00 mg/kg 7.2E-08 ug/m3 -- -- -- 2.0E-10 mg/m3 2.0E-02 mg/m3 1.0E-08
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Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 6.8E-10 mg/m3 -- -- --
Tin 1.5E+01 mg/kg 9.0E-07 ug/m3 -- -- -- 2.5E-09 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 1.0E-04 mg/m3 6.5E-03
Total PCBs 3.6E-02 mg/kg 2.2E-09 ug/m3 5.7E-04 (μg/m3)-1 1.2E-12 6.1E-12 mg/m3 -- -- --
Vanadium 1.5E+02 mg/kg 8.8E-06 ug/m3 -- -- -- 2.5E-08 mg/m3 -- -- --
Zinc 6.8E+02 mg/kg 4.1E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 -- -- --

Exp. Route Total 6.5E-09 1.2E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.6E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 1.9E-07 mg/m3 4.0E-01 mg/m3 4.6E-07
(Volatiles) 2-Butanone 9.9E-01 mg/kg 6.2E-03 ug/m3 -- -- -- 1.7E-05 mg/m3 5.0E+00 mg/m3 3.5E-06

2-Methylnaphthalene 6.3E-02 mg/kg 8.2E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Acenaphthene 4.2E-02 mg/kg 2.3E-05 ug/m3 -- -- -- 6.4E-08 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 3.1E+01 mg/m3 6.0E-08
Anthracene 3.8E-02 mg/kg 5.5E-06 ug/m3 -- -- -- 1.5E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 3.0E-03 ug/m3 2.9E-05 (μg/m3)-1 8.7E-08 8.4E-06 mg/m3 3.0E-02 mg/m3 2.8E-04
Carbon disulfide 1.3E-02 mg/kg 8.4E-04 ug/m3 -- -- -- 2.4E-06 mg/m3 7.0E-01 mg/m3 3.4E-06
Chloromethane 2.1E-04 mg/kg 1.3E-05 ug/m3 -- -- -- 3.8E-08 mg/m3 9.0E-02 mg/m3 4.2E-07
Dibenzofuran 2.1E-02 mg/kg 5.7E-06 ug/m3 -- -- -- 1.6E-08 mg/m3 -- -- --
Ethylbenzene 1.2E-02 mg/kg 1.6E-04 ug/m3 2.5E-06 (μg/m3)-1 4.0E-10 4.5E-07 mg/m3 1.0E+00 mg/m3 4.5E-07
Fluorene 3.1E-02 mg/kg 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 9.6E-05 ug/m3 3.4E-05 (μg/m3)-1 3.3E-09 2.7E-07 mg/m3 3.0E-03 mg/m3 9.0E-05
Phenanthrene 9.0E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --
Toluene 7.0E-03 mg/kg 1.2E-04 ug/m3 -- -- -- 3.5E-07 mg/m3 5.0E+00 mg/m3 7.0E-08
Xylene (total) 1.5E-02 mg/kg 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 1.0E-01 mg/m3 5.5E-06

Exp. Route Total 9.2E-08 3.8E-04
Exposure Point Total 9.9E-08 1.2E-02

Exposure Medium Total 2.5E-06 1.2E-01
Medium Total 2.5E-06 1.2E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 2.9E-05 (μg/m3)-1 4.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E+00 mg/m3 6.1E-08
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 7.0E-01 mg/m3 8.9E-06
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 7.0E-01 mg/m3 3.3E-06
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TABLE I2-7.5.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03
Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.5E-07 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 2.9E-05 (μg/m3)-1 5.3E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 4.2E-05 (μg/m3)-1 2.2E-09 1.5E-07 mg/m3 4.0E-02 mg/m3 3.7E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 5.3E-06 (μg/m3)-1 3.0E-10 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 7.8E-05 (μg/m3)-1 3.7E-07 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 1.0E-06 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.7E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.5E-06 Total of Receptor Hazards (Soil and Groundwater) 1.3E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface (mg/kg-day)-1 1/(Milligram per kilogram per day)
CSF Cancer slope factor mg/m3 Milligram per cubic meter
EPA U.S. Environmental Protection Agency RAGS Risk Assessment Guidance for Superfund
EPC Exposure point concentration RfC Reference concentration
mg/kg Milligram per kilogram RfD Reference dose
mg/kg-day Milligram per kilogram per day RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I2-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil 1,2-Dichloroethane 6.6E-11 -- -- 6.6E-11 Kidney 2.0E-07 -- -- 2.0E-07

2,4-Dinitrotoluene 1.0E-07 -- 1.2E-07 2.2E-07 CNS 4.6E-04 -- 5.2E-04 9.8E-04
2,6-Dinitrotoluene -- -- -- -- CNS 3.9E-05 -- 4.5E-05 8.4E-05
2-Butanone -- -- -- -- Developmental 1.6E-06 -- -- 1.6E-06
2-Methylnaphthalene -- -- -- -- Respiratory 1.5E-05 -- -- 1.5E-05
4,4'-DDD 2.5E-10 -- 2.9E-10 5.4E-10 -- -- -- -- --
4,4'-DDE 1.4E-09 -- 1.6E-09 3.0E-09 -- -- -- -- --
4,4'-DDT 1.3E-09 -- 4.3E-10 1.7E-09 Liver 2.1E-05 -- 7.1E-06 2.8E-05
Acenaphthene -- -- -- -- Liver 6.8E-07 -- 1.0E-06 1.7E-06
Acetone -- -- -- -- Kidney 1.3E-07 -- -- 1.3E-07
Anthracene -- -- -- -- No Observed Effects 1.2E-07 -- 1.8E-07 3.1E-07
Antimony -- -- -- -- Blood 1.2E-02 -- -- 1.2E-02
Aroclor-1260 3.4E-08 -- 5.4E-08 8.7E-08 Eyes, Nails, Immunological 2.3E-03 -- 3.7E-03 6.1E-03
Barium -- -- -- -- Kidney 8.0E-04 -- -- 8.0E-04
Benzene 4.9E-09 -- -- 4.9E-09 Blood 3.4E-05 -- -- 3.4E-05
Benzo(a)anthracene 4.2E-08 -- 6.2E-08 1.0E-07 -- -- -- -- --
Benzo(a)pyrene 5.1E-07 -- 7.5E-07 1.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.0E-07 -- 1.6E-07 2.6E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 1.8E-06 -- 2.6E-06 4.4E-06
Benzo(k)fluoranthene 1.2E-07 -- 1.7E-07 2.9E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 3.1E-03 -- 3.5E-05 3.1E-03
Carbazole 5.0E-10 -- 7.5E-10 1.2E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 1.3E-07 -- -- 1.3E-07
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 6.6E-05 -- -- 6.6E-05
Chrysene 5.4E-09 -- 8.0E-09 1.3E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 3.5E-02 -- -- 3.5E-02
Copper -- -- -- -- GI 1.9E-03 -- -- 1.9E-03
Dibenzofuran -- -- -- -- Blood 5.1E-07 -- 7.6E-07 1.3E-06
Dieldrin 1.1E-08 -- 1.3E-08 2.4E-08 Liver 3.9E-05 -- 4.5E-05 8.4E-05
Dioxin TEQ 1.9E-08 -- 6.5E-09 2.6E-08 Developmental 4.1E-04 -- 1.4E-04 5.5E-04
Endrin ketone -- -- -- -- Liver, CNS 1.7E-05 -- 2.0E-05 3.7E-05
Ethylbenzene 4.6E-11 -- -- 4.6E-11 Liver, Kidney 1.2E-07 -- -- 1.2E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.0E-06 -- 4.4E-06 7.4E-06
Fluorene -- -- -- -- Blood 7.6E-07 -- 1.1E-06 1.9E-06
Indeno(1,2,3-cd)pyrene 2.2E-08 -- 3.3E-08 5.5E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 9.9E-03 -- -- 9.9E-03
Molybdenum -- -- -- -- Blood 7.7E-05 -- -- 7.7E-05
Naphthalene -- -- -- -- Body Weight 2.9E-06 -- 4.3E-06 7.2E-06
n-Nitrosodiphenylamine 2.7E-10 -- 3.1E-10 5.8E-10 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 2.9E-07 -- 4.3E-07 7.3E-07
Phenol -- -- -- -- Body Weight 3.3E-07 -- 3.7E-07 7.0E-07
Pyrene -- -- -- -- Kidney 3.7E-06 -- 5.5E-06 9.2E-06
Selenium -- -- -- -- Whole Body 2.3E-04 -- -- 2.3E-04
Silver -- -- -- -- Skin 7.9E-04 -- -- 7.9E-04

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
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TABLE I2-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient

Tin -- -- -- -- Liver, Kidney 2.4E-05 -- -- 2.4E-05
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 8.6E-08 -- -- 8.6E-08
Total PCBs 2.5E-08 -- 4.0E-08 6.5E-08 Developmental 1.8E-03 -- 2.8E-03 4.6E-03
Vanadium -- -- -- -- Hair 2.9E-02 -- -- 2.9E-02
Xylene (total) -- -- -- -- Body Weight, Death 7.3E-08 -- -- 7.3E-08
Zinc -- -- -- -- Blood 2.2E-03 -- -- 2.2E-03

Chemical Total 1.0E-06 -- 1.4E-06 2.4E-06 9.9E-02 -- 7.4E-03 1.1E-01
Exposure Point Total 2.4E-06 1.1E-01

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 4.6E-07 -- 4.6E-07
(Particulates and VOCs) 2,4-Dinitrotoluene -- 5.0E-12 -- 5.0E-12 -- -- -- -- --

2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 3.5E-06 -- 3.5E-06
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 1.2E-14 -- 1.2E-14 -- -- -- -- --
4,4'-DDE -- 6.8E-14 -- 6.8E-14 -- -- -- -- --
4,4'-DDT -- 6.2E-14 -- 6.2E-14 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 6.0E-08 -- 6.0E-08
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1260 -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 5.5E-05 -- 5.5E-05
Benzene -- 8.7E-08 -- 8.7E-08 Blood -- 2.8E-04 -- 2.8E-04
Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 8.0E-12 -- 8.0E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --
Cadmium -- 7.9E-10 -- 7.9E-10 Kidney, Respiratory -- 2.6E-05 -- 2.6E-05
Carbazole -- 7.9E-15 -- 7.9E-15 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 3.4E-06 -- 3.4E-06
Chloromethane -- -- -- -- CNS -- 4.2E-07 -- 4.2E-07
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 8.5E-14 -- 8.5E-14 -- -- -- -- --
Cobalt -- 5.7E-09 -- 5.7E-09 Respiratory -- 3.0E-04 -- 3.0E-04
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 5.5E-13 -- 5.5E-13 -- -- -- -- --
Dioxin TEQ -- 9.6E-13 -- 9.6E-13 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.8E-09 -- 1.8E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.0E-10 -- 4.0E-10 Developmental -- 4.5E-07 -- 4.5E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
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TABLE I2-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Indeno(1,2,3-cd)pyrene -- 3.5E-13 -- 3.5E-13 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 4.7E-03 -- 4.7E-03
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 3.3E-09 -- 3.3E-09 Respiratory -- 9.0E-05 -- 9.0E-05
n-Nitrosodiphenylamine -- 1.3E-14 -- 1.3E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 8.4E-11 -- 8.4E-11
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.0E-08 -- 1.0E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 6.5E-03 -- 6.5E-03
Toluene -- -- -- -- CNS -- 7.0E-08 -- 7.0E-08
Total PCBs -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 5.5E-06 -- 5.5E-06
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 9.9E-08 -- 9.9E-08 -- 1.2E-02 -- 1.2E-02
Exposure Point Total 9.9E-08 1.2E-02

Exposure Medium Total 2.5E-06 1.2E-01
Medium Total 2.5E-06 1.2E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-08 -- 6.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-06 -- 8.9E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-06 -- 3.3E-06
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 2.1E-03 -- 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03
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TABLE I2-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 5.3E-10 -- 5.3E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 2.2E-09 -- 2.2E-09 GI, CNS, Developmental -- 3.7E-06 -- 3.7E-06
Chloroform -- 3.0E-10 -- 3.0E-10 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 3.7E-07 -- 3.7E-07 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 1.0E-06 -- 1.0E-06 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03

Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.7E-06 Total Hazard (Soil and Soil Gas) 1.2E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.5E-06 Total Hazard (Soil and Groundwater) 1.3E-01
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TABLE I2-8.5.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.9E-02 1.7E-06 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight 7.9E-06 6.6E-03 1.9E-03
GI Gastrointestinal Cardiovascular 1.0E-08 ‐‐ ‐‐
NOAEL No observed adverse effects level CNS 1.6E-02 4.3E-04 1.9E-05
PNS Peripheral nervous system Death 7.3E-08 ‐‐ ‐‐
RAGS Risk Assessment Guidance for Superfund Developmental 5.1E-03 3.7E-06 1.5E-06
RME Reasonable maximum exposure Endocrine 1.8E-09 ‐‐ ‐‐
VOC Volatile organic compound Eyes 6.1E-03 ‐‐ ‐‐

Fetus 5.5E-05 ‐‐ ‐‐
GI 1.9E-03 3.7E-06 ‐‐

Hair 2.9E-02 ‐‐ ‐‐
Immunological 6.1E-03 ‐‐ ‐‐

Kidney 4.0E-03 5.3E-07 ‐‐
Liver 1.8E-04 6.7E-03 1.9E-03
Nails 6.1E-03 ‐‐ ‐‐

No Observed Adverse Effects ‐‐ ‐‐ ‐‐
No Observed Effects 6.7E-05 ‐‐ ‐‐

Nose ‐‐ ‐‐ ‐‐
Organ weight 8.6E-08 2.6E-05 4.0E-06

PNS 3.4E-06 9.2E-07 6.1E-08
Reproductive 1.8E-09 ‐‐ ‐‐

Respiratory 6.9E-03 3.0E-06 1.2E-05
Skin 7.9E-04 ‐‐ ‐‐

Vascular ‐‐ ‐‐ ‐‐
Whole body 2.3E-04 ‐‐ 2.0E-04

Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.5.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 5.1E-07 -- 7.5E-07 1.3E-06 -- -- -- -- --

Chemical Total 5.1E-07 -- 7.5E-07 1.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-06 0.0E+00
Medium Total 1.3E-06 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.5E-06 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 6.6E-11 3.9E-09 mg/kg-day 2.0E-02 mg/kg-day 2.0E-07
1,2-Dichloroethene (total) 2.0E-03 mg/kg 7.0E-10 mg/kg-day -- -- -- 2.0E-09 mg/kg-day 9.0E-03 mg/kg-day 2.2E-07
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.3E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.0E-07 9.2E-07 mg/kg-day 2.0E-03 mg/kg-day 4.6E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 3.9E-08 mg/kg-day 1.0E-03 mg/kg-day 3.9E-05
2-Butanone 9.9E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 9.7E-07 mg/kg-day 6.0E-01 mg/kg-day 1.6E-06
2-Methylnaphthalene 8.0E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 4.0E-03 mg/kg-day 2.0E-05
2-Nitrotoluene 1.5E-01 mg/kg 5.2E-08 mg/kg-day 2.2E-01 (mg/kg-day)-1 1.2E-08 1.5E-07 mg/kg-day 9.0E-04 mg/kg-day 1.6E-04
4,4'-DDD 3.5E-03 mg/kg 1.2E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.9E-10 3.4E-09 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 3.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 1.1E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 2.8E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 9.5E-10 7.8E-09 mg/kg-day 5.0E-04 mg/kg-day 1.6E-05
Acenaphthene 1.9E-01 mg/kg 6.6E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 6.0E-02 mg/kg-day 3.1E-06
Acetone 1.2E-01 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 9.0E-01 mg/kg-day 1.3E-07
Aldrin 3.2E-03 mg/kg 1.1E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 1.9E-08 3.1E-09 mg/kg-day 3.0E-05 mg/kg-day 1.0E-04
Anthracene 6.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.3E-08 mg/kg-day 3.0E-01 mg/kg-day 2.1E-07
Antimony 3.5E+00 mg/kg 1.2E-06 mg/kg-day -- -- -- 3.4E-06 mg/kg-day 4.0E-04 mg/kg-day 8.5E-03
Aroclor-1254 2.9E-02 mg/kg 1.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.0E-08 2.8E-08 mg/kg-day 2.0E-05 mg/kg-day 1.4E-03
Aroclor-1260 4.8E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.4E-08 4.7E-08 mg/kg-day 2.0E-05 mg/kg-day 2.3E-03
Barium 5.7E+02 mg/kg 2.0E-04 mg/kg-day -- -- -- 5.6E-04 mg/kg-day 2.0E-01 mg/kg-day 2.8E-03
Benzene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.0E-01 (mg/kg-day)-1 4.9E-09 1.4E-07 mg/kg-day 4.0E-03 mg/kg-day 3.4E-05
Benzo(a)anthracene 1.0E-01 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 9.8E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.6E-07 8.4E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 9.1E-08 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.3E-08 mg/kg-day 3.0E-02 mg/kg-day 1.8E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.8E-08 1.1E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 6.5E-07 mg/kg-day 2.0E-03 mg/kg-day 3.2E-04
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 4.9E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 1.5E-11 1.4E-08 mg/kg-day 2.0E-02 mg/kg-day 6.8E-07
Bromomethane 1.0E-03 mg/kg 3.5E-10 mg/kg-day -- -- -- 9.8E-10 mg/kg-day 1.4E-03 mg/kg-day 7.0E-07
Cadmium 2.7E+00 mg/kg 9.4E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 1.0E-03 mg/kg-day 2.6E-03
Carbazole 8.7E-02 mg/kg 3.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.6E-09 8.5E-08 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 3.2E-09 mg/kg-day 1.0E-01 mg/kg-day 3.2E-08
Chlorobenzene 6.0E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 5.9E-09 mg/kg-day 2.0E-02 mg/kg-day 2.9E-07
Chloroform 7.2E-02 mg/kg 2.5E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 7.8E-10 7.0E-08 mg/kg-day 1.0E-02 mg/kg-day 7.0E-06
Chloromethane 2.1E-04 mg/kg 7.3E-11 mg/kg-day -- -- -- 2.1E-10 mg/kg-day -- -- --
Chromium 1.3E+02 mg/kg 4.7E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 1.5E+00 mg/kg-day 8.7E-05
Chrysene 1.1E-01 mg/kg 3.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.6E-09 1.1E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 3.9E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.7E-02
Copper 1.2E+02 mg/kg 4.1E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-02 mg/kg-day 2.9E-03
Dibenzofuran 8.4E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.2E-08 mg/kg-day 4.0E-02 mg/kg-day 2.1E-06
Dieldrin 4.8E-03 mg/kg 1.7E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.7E-08 4.7E-09 mg/kg-day 5.0E-05 mg/kg-day 9.4E-05
Dioxin TEQ 2.2E-07 mg/kg 7.7E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.0E-08 2.1E-13 mg/kg-day 1.0E-09 mg/kg-day 2.1E-04
Endrin ketone 5.9E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 5.8E-09 mg/kg-day 3.0E-04 mg/kg-day 1.9E-05
Ethylbenzene 1.1E+00 mg/kg 3.8E-07 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.2E-09 1.1E-06 mg/kg-day 1.0E-01 mg/kg-day 1.1E-05
Fluoranthene 9.9E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 9.6E-08 mg/kg-day 4.0E-02 mg/kg-day 2.4E-06
Fluorene 1.6E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 4.0E-02 mg/kg-day 3.9E-06
Heptachlor epoxide 1.5E-03 mg/kg 5.2E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.9E-09 1.5E-09 mg/kg-day 1.3E-05 mg/kg-day 1.1E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 3.9E-08 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg 1.7E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.7E-02

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Lead 2.1E+02 mg/kg 7.2E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 8.3E-04 mg/kg-day -- -- -- 2.3E-03 mg/kg-day 1.4E-01 mg/kg-day 1.7E-02
Methoxychlor 4.5E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.4E-08 mg/kg-day 5.0E-03 mg/kg-day 8.8E-06
Molybdenum 3.2E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 5.0E-03 mg/kg-day 6.3E-05
Naphthalene 5.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.9E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 3.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.7E-10 8.4E-08 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.6E-07
Phenol 1.0E-01 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.8E-08 mg/kg-day 3.0E-01 mg/kg-day 3.3E-07
Pyrene 1.1E-01 mg/kg 4.0E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.7E-06
Selenium 8.6E-01 mg/kg 3.0E-07 mg/kg-day -- -- -- 8.4E-07 mg/kg-day 5.0E-03 mg/kg-day 1.7E-04
Silver 1.2E+00 mg/kg 4.2E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.4E-04
Tin 1.4E+01 mg/kg 4.8E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.2E-05
Titanium 3.9E+03 mg/kg 1.4E-03 mg/kg-day -- -- -- 3.9E-03 mg/kg-day -- -- --
Toluene 3.3E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 8.0E-02 mg/kg-day 4.0E-06
Total PCBs 2.0E-02 mg/kg 7.1E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-08 2.0E-08 mg/kg-day 2.0E-05 mg/kg-day 9.9E-04
Xylene (total) 3.9E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 2.0E-01 mg/kg-day 1.9E-06
Zinc 4.7E+02 mg/kg 1.7E-04 mg/kg-day -- -- -- 4.6E-04 mg/kg-day 3.0E-01 mg/kg-day 1.5E-03

Exp. Route Total 7.7E-07 1.5E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
1,2-Dichloroethene (total) 2.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.7E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.2E-07 1.0E-06 mg/kg-day 2.0E-03 mg/kg-day 5.2E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.5E-08 mg/kg-day 1.0E-03 mg/kg-day 4.5E-05
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 8.0E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
2-Nitrotoluene 1.5E-01 mg/kg -- -- 2.2E-01 (mg/kg-day)-1 -- -- -- 9.0E-04 mg/kg-day --
4,4'-DDD 3.5E-03 mg/kg 1.4E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.3E-10 3.9E-09 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 4.4E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.5E-09 1.2E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 9.5E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.2E-10 2.7E-09 mg/kg-day 5.0E-04 mg/kg-day 5.3E-06
Acenaphthene 1.9E-01 mg/kg 9.8E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 6.0E-02 mg/kg-day 4.6E-06
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Aldrin 3.2E-03 mg/kg 1.3E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 2.2E-08 3.6E-09 mg/kg-day 3.0E-05 mg/kg-day 1.2E-04
Anthracene 6.4E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 9.3E-08 mg/kg-day 3.0E-01 mg/kg-day 3.1E-07
Antimony 3.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1254 2.9E-02 mg/kg 1.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.2E-08 4.5E-08 mg/kg-day 2.0E-05 mg/kg-day 2.3E-03
Aroclor-1260 4.8E-02 mg/kg 2.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.4E-08 7.5E-08 mg/kg-day 2.0E-05 mg/kg-day 3.7E-03
Barium 5.7E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 1.0E-01 mg/kg 5.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.2E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 5.4E-07 1.3E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-08 1.4E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 3.0E-02 mg/kg-day 2.6E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 5.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.1E-08 1.6E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 5.6E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 1.7E-11 1.6E-08 mg/kg-day 2.0E-02 mg/kg-day 7.8E-07
Bromomethane 1.0E-03 mg/kg -- -- -- -- -- -- -- 1.4E-03 mg/kg-day --
Cadmium 2.7E+00 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 1.0E-03 mg/kg-day 3.0E-05

2 of 6



TABLE I2-7.5.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Carbazole 8.7E-02 mg/kg 4.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.4E-09 1.3E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chlorobenzene 6.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Chloroform 7.2E-02 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.3E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.1E-01 mg/kg 5.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.8E-09 1.6E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 1.2E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 8.4E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 4.0E-02 mg/kg-day 3.0E-06
Dieldrin 4.8E-03 mg/kg 1.9E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.1E-08 5.4E-09 mg/kg-day 5.0E-05 mg/kg-day 1.1E-04
Dioxin TEQ 2.2E-07 mg/kg 2.6E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.4E-09 7.3E-14 mg/kg-day 1.0E-09 mg/kg-day 7.3E-05
Endrin ketone 5.9E-03 mg/kg 2.4E-09 mg/kg-day -- -- -- 6.6E-09 mg/kg-day 3.0E-04 mg/kg-day 2.2E-05
Ethylbenzene 1.1E+00 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 9.9E-02 mg/kg 5.1E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 4.0E-02 mg/kg-day 3.6E-06
Fluorene 1.6E-01 mg/kg 8.3E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 4.0E-02 mg/kg-day 5.8E-06
Heptachlor epoxide 1.5E-03 mg/kg 6.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.3E-09 1.7E-09 mg/kg-day 1.3E-05 mg/kg-day 1.3E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 5.8E-08 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Methoxychlor 4.5E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 5.0E-03 mg/kg-day 1.0E-05
Molybdenum 3.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Naphthalene 5.9E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 2.0E-02 mg/kg-day 4.3E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 3.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.1E-10 9.6E-08 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-01 mg/kg-day 3.8E-07
Phenol 1.0E-01 mg/kg 4.0E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-01 mg/kg-day 3.7E-07
Pyrene 1.1E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Selenium 8.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 3.3E-01 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 2.0E-02 mg/kg 1.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.3E-08 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03
Xylene (total) 3.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 4.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.1E-06 8.7E-03
Exposure Point Total 1.8E-06 1.5E-01

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 5.6E-08 ug/m3 8.9E-05 (μg/m3)-1 5.0E-12 1.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 2.4E-09 ug/m3 -- -- -- 6.7E-12 mg/m3 -- -- --

4,4'-DDD 3.5E-03 mg/kg 2.1E-10 ug/m3 6.9E-05 (μg/m3)-1 1.4E-14 5.9E-13 mg/m3 -- -- --
4,4'-DDE 1.1E-02 mg/kg 6.6E-10 ug/m3 9.7E-05 (μg/m3)-1 6.4E-14 1.8E-12 mg/m3 -- -- --
4,4'-DDT 8.0E-03 mg/kg 4.8E-10 ug/m3 9.7E-05 (μg/m3)-1 4.6E-14 1.3E-12 mg/m3 -- -- --
Aldrin 3.2E-03 mg/kg 1.9E-10 ug/m3 4.9E-03 (μg/m3)-1 9.4E-13 5.4E-13 mg/m3 -- -- --
Antimony 3.5E+00 mg/kg 2.1E-07 ug/m3 -- -- -- 5.8E-10 mg/m3 -- -- --
Aroclor-1254 2.9E-02 mg/kg 1.7E-09 ug/m3 5.7E-04 (μg/m3)-1 9.9E-13 4.9E-12 mg/m3 -- -- --
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Aroclor-1260 4.8E-02 mg/kg 2.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.6E-12 8.1E-12 mg/m3 -- -- --
Barium 5.7E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 9.5E-08 mg/m3 5.0E-04 mg/m3 1.9E-04
Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 1.7E-11 mg/m3 -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 1.4E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.1E-13 1.6E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.2E-09 ug/m3 -- -- -- 9.1E-12 mg/m3 -- -- --
Benzo(k)fluoranthene 1.1E-01 mg/kg 6.8E-09 ug/m3 1.1E-04 (μg/m3)-1 7.5E-13 1.9E-11 mg/m3 -- -- --
Beryllium 6.6E-01 mg/kg 4.0E-08 ug/m3 2.4E-03 (μg/m3)-1 9.5E-11 1.1E-10 mg/m3 2.0E-05 mg/m3 5.6E-06
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 8.4E-10 ug/m3 2.4E-06 (μg/m3)-1 2.0E-15 2.4E-12 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.7E-10 4.5E-10 mg/m3 2.0E-05 mg/m3 2.2E-05
Carbazole 8.7E-02 mg/kg 5.2E-09 ug/m3 1.1E-05 (μg/m3)-1 5.7E-14 1.5E-11 mg/m3 -- -- --
Chromium 1.3E+02 mg/kg 8.0E-06 ug/m3 -- -- -- 2.2E-08 mg/m3 -- -- --
Chrysene 1.1E-01 mg/kg 6.5E-09 ug/m3 1.1E-05 (μg/m3)-1 7.2E-14 1.8E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.7E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 1.9E-09 mg/m3 6.0E-06 mg/m3 3.1E-04
Copper 1.2E+02 mg/kg 7.0E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --
Dieldrin 4.8E-03 mg/kg 2.9E-10 ug/m3 4.6E-03 (μg/m3)-1 1.3E-12 8.1E-13 mg/m3 -- -- --
Dioxin TEQ 2.2E-07 mg/kg 1.3E-14 ug/m3 3.8E+01 (μg/m3)-1 5.0E-13 3.7E-17 mg/m3 4.0E-08 mg/m3 9.2E-10
Endrin ketone 5.9E-03 mg/kg 3.6E-10 ug/m3 -- -- -- 9.9E-13 mg/m3 -- -- --
Fluoranthene 9.9E-02 mg/kg 5.9E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 -- -- --
Heptachlor epoxide 1.5E-03 mg/kg 9.0E-11 ug/m3 2.6E-03 (μg/m3)-1 2.3E-13 2.5E-13 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.6E-13 6.7E-12 mg/m3 -- -- --
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 8.0E-06 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.4E-08 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-05 mg/m3 7.9E-03
Methoxychlor 4.5E-02 mg/kg 2.7E-09 ug/m3 -- -- -- 7.6E-12 mg/m3 -- -- --
Molybdenum 3.2E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 5.4E-11 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 5.2E-09 ug/m3 2.6E-06 (μg/m3)-1 1.3E-14 1.4E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 2.0E-01 mg/m3 8.4E-11
Selenium 8.6E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.4E-10 mg/m3 2.0E-02 mg/m3 7.2E-09
Silver 1.2E+00 mg/kg 7.2E-08 ug/m3 -- -- -- 2.0E-10 mg/m3 -- -- --
Tin 1.4E+01 mg/kg 8.2E-07 ug/m3 -- -- -- 2.3E-09 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 2.4E-04 ug/m3 -- -- -- 6.6E-07 mg/m3 1.0E-04 mg/m3 6.6E-03
Total PCBs 2.0E-02 mg/kg 1.2E-09 ug/m3 5.7E-04 (μg/m3)-1 6.9E-13 3.4E-12 mg/m3 -- -- --
Zinc 4.7E+02 mg/kg 2.8E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Exp. Route Total 6.9E-09 1.5E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.6E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 1.9E-07 mg/m3 4.0E-01 mg/m3 4.6E-07
(Volatiles) 1,2-Dichloroethene (total) 2.0E-03 mg/kg 6.1E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --

2-Butanone 9.9E-01 mg/kg 6.2E-03 ug/m3 -- -- -- 1.7E-05 mg/m3 5.0E+00 mg/m3 3.5E-06
2-Methylnaphthalene 8.0E-02 mg/kg 1.0E-04 ug/m3 -- -- -- 2.9E-07 mg/m3 -- -- --
2-Nitrotoluene 1.5E-01 mg/kg 8.3E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Acenaphthene 1.9E-01 mg/kg 1.0E-04 ug/m3 -- -- -- 2.9E-07 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 6.7E-04 ug/m3 -- -- -- 1.9E-06 mg/m3 3.1E+01 mg/m3 6.0E-08
Anthracene 6.4E-02 mg/kg 9.3E-06 ug/m3 -- -- -- 2.6E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 3.0E-03 ug/m3 2.9E-05 (μg/m3)-1 8.7E-08 8.4E-06 mg/m3 3.0E-02 mg/m3 2.8E-04
Bromomethane 1.0E-03 mg/kg 5.4E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 5.0E-03 mg/m3 3.0E-05
Carbon disulfide 3.3E-03 mg/kg 2.1E-04 ug/m3 -- -- -- 5.9E-07 mg/m3 7.0E-01 mg/m3 8.5E-07
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Chlorobenzene 6.0E-03 mg/kg 7.0E-05 ug/m3 -- -- -- 2.0E-07 mg/m3 1.0E+00 mg/m3 2.0E-07
Chloroform 7.2E-02 mg/kg 2.1E-03 ug/m3 5.3E-06 (μg/m3)-1 1.1E-08 5.8E-06 mg/m3 3.0E-01 mg/m3 1.9E-05
Chloromethane 2.1E-04 mg/kg 1.3E-05 ug/m3 -- -- -- 3.8E-08 mg/m3 9.0E-02 mg/m3 4.2E-07
Dibenzofuran 8.4E-02 mg/kg 2.3E-05 ug/m3 -- -- -- 6.3E-08 mg/m3 -- -- --
Ethylbenzene 1.1E+00 mg/kg 1.5E-02 ug/m3 2.5E-06 (μg/m3)-1 3.7E-08 4.1E-05 mg/m3 1.0E+00 mg/m3 4.1E-05
Fluorene 1.6E-01 mg/kg 4.3E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 9.6E-05 ug/m3 3.4E-05 (μg/m3)-1 3.3E-09 2.7E-07 mg/m3 3.0E-03 mg/m3 9.0E-05
Phenanthrene 7.9E-02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --
Toluene 3.3E-01 mg/kg 5.8E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 5.0E+00 mg/m3 3.2E-06
Xylene (total) 3.9E-01 mg/kg 5.1E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 1.4E-07 6.1E-04
Exposure Point Total 1.5E-07 1.6E-02

Exposure Medium Total 2.0E-06 1.7E-01
Medium Total 2.0E-06 1.7E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 6.3E-03 (a) ug/m3 5.1E-04 ug/m3 -- -- -- 1.4E-06 mg/m3 7.0E-03 mg/m3 2.0E-04
(Vapor Intrusion) 1,3,5-Trimethylbenzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --

2-Butanone 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.6E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
4-Ethyltoluene 2.4E-03 (a) ug/m3 2.0E-04 ug/m3 -- -- -- 5.5E-07 mg/m3 5.0E+00 mg/m3 1.1E-07
Acetone 3.7E-02 (a) ug/m3 3.1E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 3.1E+01 mg/m3 2.8E-07
Benzene 1.7E-03 (a) ug/m3 1.4E-04 ug/m3 2.9E-05 (μg/m3)-1 4.1E-09 4.0E-07 mg/m3 3.0E-02 mg/m3 1.3E-05
Cis-1,2-Dichloroethene 5.7E-03 (a) ug/m3 4.6E-04 ug/m3 -- -- -- 1.3E-06 mg/m3 -- -- --
Ethylbenzene 6.2E-03 (a) ug/m3 5.1E-04 ug/m3 2.5E-06 (μg/m3)-1 1.3E-09 1.4E-06 mg/m3 1.0E+00 mg/m3 1.4E-06
Heptane 1.9E-03 (a) ug/m3 1.5E-04 ug/m3 -- -- -- 4.3E-07 mg/m3 7.0E+00 mg/m3 6.1E-08
M,P-Xylene 2.7E-02 (a) ug/m3 2.2E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 7.0E-01 mg/m3 8.9E-06
O-Xylene 1.0E-02 (a) ug/m3 8.1E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 7.0E-01 mg/m3 3.3E-06
Tetrachloroethene 2.9E-01 (a) ug/m3 2.4E-02 ug/m3 5.9E-06 (μg/m3)-1 1.4E-07 6.6E-05 mg/m3 3.5E-02 mg/m3 1.9E-03
Toluene 3.0E-02 (a) ug/m3 2.4E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 5.0E+00 mg/m3 1.4E-06
Trans-1,2-Dichloroethene 1.0E-03 (a) ug/m3 8.5E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 6.0E-02 mg/m3 4.0E-06
Trichloroethene 1.3E-02 (a) ug/m3 1.1E-03 ug/m3 2.0E-06 (μg/m3)-1 2.1E-09 3.0E-06 mg/m3 6.0E-01 mg/m3 5.0E-06

Exp. Route Total 1.5E-07 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.6E-07 mg/m3 2.0E-01 mg/m3 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) 1.9E-01 (a) ug/m3 1.5E-02 ug/m3 -- -- -- 4.3E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 5.3E-05 (a) ug/m3 4.3E-06 ug/m3 1.1E-05 (μg/m3)-1 4.7E-11 1.2E-08 mg/m3 8.0E-01 mg/m3 1.5E-08
2-Butanone 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 -- -- -- 3.0E-08 mg/m3 5.0E+00 mg/m3 6.1E-09
Acetone 1.6E-04 (a) ug/m3 1.3E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 3.1E+01 mg/m3 1.2E-09
Benzene 2.2E-04 (a) ug/m3 1.8E-05 ug/m3 2.9E-05 (μg/m3)-1 5.3E-10 5.1E-08 mg/m3 3.0E-02 mg/m3 1.7E-06
Bromoform 3.7E-05 (a) ug/m3 3.0E-06 ug/m3 1.1E-06 (μg/m3)-1 3.3E-12 8.4E-09 mg/m3 -- -- --
Carbon disulfide 2.8E-03 (a) ug/m3 2.3E-04 ug/m3 -- -- -- 6.5E-07 mg/m3 7.0E-01 mg/m3 9.2E-07
Carbon tetrachloride 6.6E-04 (a) ug/m3 5.3E-05 ug/m3 4.2E-05 (μg/m3)-1 2.2E-09 1.5E-07 mg/m3 4.0E-02 mg/m3 3.7E-06
Chloroform 7.0E-04 (a) ug/m3 5.7E-05 ug/m3 5.3E-06 (μg/m3)-1 3.0E-10 1.6E-07 mg/m3 3.0E-01 mg/m3 5.3E-07
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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cis-1,2-Dichloroethene 4.6E-01 (a) ug/m3 3.8E-02 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --
Mercury 1.0E-04 (a) ug/m3 8.3E-06 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.7E-05
Nitrobenzene 9.8E-05 (a) ug/m3 8.0E-06 ug/m3 4.0E-05 (μg/m3)-1 3.2E-10 2.2E-08 mg/m3 9.0E-03 mg/m3 2.5E-06
Tetrachloroethene 1.0E+00 (a) ug/m3 8.2E-02 ug/m3 5.9E-06 (μg/m3)-1 4.8E-07 2.3E-04 mg/m3 3.5E-02 mg/m3 6.6E-03
trans-1,2-Dichloroethene 6.8E-03 (a) ug/m3 5.6E-04 ug/m3 -- -- -- 1.6E-06 mg/m3 6.0E-02 mg/m3 2.6E-05
Trichloroethene 9.2E-01 (a) ug/m3 7.5E-02 ug/m3 2.0E-06 (μg/m3)-1 1.5E-07 2.1E-04 mg/m3 6.0E-01 mg/m3 3.5E-04
Vinyl chloride 5.9E-02 (a) ug/m3 4.8E-03 ug/m3 7.8E-05 (μg/m3)-1 3.7E-07 1.3E-05 mg/m3 1.0E-01 mg/m3 1.3E-04

Exp. Route Total 1.0E-06 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 2.1E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.7E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 3.0E-06 Total of Receptor Hazards (Soil and Groundwater) 1.8E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethane 6.6E-11 -- -- 6.6E-11 Kidney 2.0E-07 -- -- 2.0E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 2.2E-07 -- -- 2.2E-07
2,4-Dinitrotoluene 1.0E-07 -- 1.2E-07 2.2E-07 CNS 4.6E-04 -- 5.2E-04 9.8E-04
2,6-Dinitrotoluene -- -- -- -- CNS 3.9E-05 -- 4.5E-05 8.4E-05
2-Butanone -- -- -- -- Developmental 1.6E-06 -- -- 1.6E-06
2-Methylnaphthalene -- -- -- -- Respiratory 2.0E-05 -- -- 2.0E-05
2-Nitrotoluene 1.2E-08 -- -- 1.2E-08 -- 1.6E-04 -- -- 1.6E-04
4,4'-DDD 2.9E-10 -- 3.3E-10 6.3E-10 -- -- -- -- --
4,4'-DDE 1.3E-09 -- 1.5E-09 2.8E-09 -- -- -- -- --
4,4'-DDT 9.5E-10 -- 3.2E-10 1.3E-09 Liver 1.6E-05 -- 5.3E-06 2.1E-05
Acenaphthene -- -- -- -- Liver 3.1E-06 -- 4.6E-06 7.7E-06
Acetone -- -- -- -- Kidney 1.3E-07 -- -- 1.3E-07
Aldrin 1.9E-08 -- 2.2E-08 4.1E-08 Liver 1.0E-04 -- 1.2E-04 2.2E-04
Anthracene -- -- -- -- No Observed Effects 2.1E-07 -- 3.1E-07 5.2E-07
Antimony -- -- -- -- Blood 8.5E-03 -- -- 8.5E-03
Aroclor-1254 2.0E-08 -- 3.2E-08 5.3E-08 Eyes, Nails, Immunological 1.4E-03 -- 2.3E-03 3.7E-03
Aroclor-1260 3.4E-08 -- 5.4E-08 8.7E-08 Eyes, Nails, Immunological 2.3E-03 -- 3.7E-03 6.1E-03
Barium -- -- -- -- Kidney 2.8E-03 -- -- 2.8E-03
Benzene 4.9E-09 -- -- 4.9E-09 Blood 3.4E-05 -- -- 3.4E-05
Benzo(a)anthracene 4.2E-08 -- 6.2E-08 1.0E-07 -- -- -- -- --
Benzo(a)pyrene 3.6E-07 -- 5.4E-07 9.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 3.9E-08 -- 5.8E-08 9.7E-08 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 1.8E-06 -- 2.6E-06 4.4E-06
Benzo(k)fluoranthene 4.8E-08 -- 7.1E-08 1.2E-07 -- -- -- -- --
Beryllium -- -- -- -- GI 3.2E-04 -- -- 3.2E-04
Bis(2-ethylhexyl)phthalate 1.5E-11 -- 1.7E-11 3.1E-11 Liver 6.8E-07 -- 7.8E-07 1.5E-06
Bromomethane -- -- -- -- GI 7.0E-07 -- -- 7.0E-07
Cadmium -- -- -- -- Kidney 2.6E-03 -- 3.0E-05 2.6E-03
Carbazole 3.6E-09 -- 5.4E-09 9.1E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 3.2E-08 -- -- 3.2E-08
Chlorobenzene -- -- -- -- Liver 2.9E-07 -- -- 2.9E-07
Chloroform 7.8E-10 -- -- 7.8E-10 Liver 7.0E-06 -- -- 7.0E-06
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 8.7E-05 -- -- 8.7E-05
Chrysene 4.6E-09 -- 6.8E-09 1.1E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 3.7E-02 -- -- 3.7E-02
Copper -- -- -- -- GI 2.9E-03 -- -- 2.9E-03
Dibenzofuran -- -- -- -- Blood 2.1E-06 -- 3.0E-06 5.1E-06
Dieldrin 2.7E-08 -- 3.1E-08 5.7E-08 Liver 9.4E-05 -- 1.1E-04 2.0E-04
Dioxin TEQ 1.0E-08 -- 3.4E-09 1.3E-08 Developmental 2.1E-04 -- 7.3E-05 2.9E-04
Endrin ketone -- -- -- -- Liver, CNS 1.9E-05 -- 2.2E-05 4.1E-05
Ethylbenzene 4.2E-09 -- -- 4.2E-09 Liver, Kidney 1.1E-05 -- -- 1.1E-05
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.4E-06 -- 3.6E-06 6.0E-06
Fluorene -- -- -- -- Blood 3.9E-06 -- 5.8E-06 9.7E-06
Heptachlor epoxide 2.9E-09 -- 3.3E-09 6.2E-09 Organ Weight 1.1E-04 -- 1.3E-04 2.4E-04
Indeno(1,2,3-cd)pyrene 1.7E-08 -- 2.5E-08 4.2E-08 -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Iron -- -- -- -- GI 6.7E-02 -- -- 6.7E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02
Methoxychlor -- -- -- -- Developmental 8.8E-06 -- 1.0E-05 1.9E-05
Molybdenum -- -- -- -- Blood 6.3E-05 -- -- 6.3E-05
Naphthalene -- -- -- -- Body Weight 2.9E-06 -- 4.3E-06 7.2E-06
n-Nitrosodiphenylamine 2.7E-10 -- 3.1E-10 5.8E-10 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 2.6E-07 -- 3.8E-07 6.4E-07
Phenol -- -- -- -- Body Weight 3.3E-07 -- 3.7E-07 7.0E-07
Pyrene -- -- -- -- Kidney 3.7E-06 -- 5.5E-06 9.2E-06
Selenium -- -- -- -- Whole Body 1.7E-04 -- -- 1.7E-04
Silver -- -- -- -- Skin 2.4E-04 -- -- 2.4E-04
Tin -- -- -- -- Liver, Kidney 2.2E-05 -- -- 2.2E-05
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 4.0E-06 -- -- 4.0E-06
Total PCBs 1.4E-08 -- 2.3E-08 3.7E-08 Developmental 9.9E-04 -- 1.6E-03 2.6E-03
Xylene (total) -- -- -- -- Body Weight, Death 1.9E-06 -- -- 1.9E-06
Zinc -- -- -- -- Blood 1.5E-03 -- -- 1.5E-03

Chemical Total 7.7E-07 -- 1.1E-06 1.8E-06 1.5E-01 -- 8.7E-03 1.5E-01
Exposure Point Total 1.8E-06 1.5E-01

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 4.6E-07 -- 4.6E-07
(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- 5.0E-12 -- 5.0E-12 -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 3.5E-06 -- 3.5E-06
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
2-Nitrotoluene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 1.4E-14 -- 1.4E-14 -- -- -- -- --
4,4'-DDE -- 6.4E-14 -- 6.4E-14 -- -- -- -- --
4,4'-DDT -- 4.6E-14 -- 4.6E-14 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 6.0E-08 -- 6.0E-08
Aldrin -- 9.4E-13 -- 9.4E-13 -- -- -- -- --
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1254 -- 9.9E-13 -- 9.9E-13 -- -- -- -- --
Aroclor-1260 -- 1.6E-12 -- 1.6E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 1.9E-04 -- 1.9E-04
Benzene -- 8.7E-08 -- 8.7E-08 Blood -- 2.8E-04 -- 2.8E-04
Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 6.1E-13 -- 6.1E-13 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
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TABLE I2-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Benzo(k)fluoranthene -- 7.5E-13 -- 7.5E-13 -- -- -- -- --
Beryllium -- 9.5E-11 -- 9.5E-11 Respiratory, Immunological -- 5.6E-06 -- 5.6E-06
Bis(2-ethylhexyl)phthalate -- 2.0E-15 -- 2.0E-15 -- -- -- -- --
Bromomethane -- -- -- -- Nose -- 3.0E-05 -- 3.0E-05
Cadmium -- 6.7E-10 -- 6.7E-10 Kidney, Respiratory -- 2.2E-05 -- 2.2E-05
Carbazole -- 5.7E-14 -- 5.7E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 8.5E-07 -- 8.5E-07
Chlorobenzene -- -- -- -- Liver, Kidney, Reproductive -- 2.0E-07 -- 2.0E-07
Chloroform -- 1.1E-08 -- 1.1E-08 Liver, Kidney, Respiratory -- 1.9E-05 -- 1.9E-05
Chloromethane -- -- -- -- CNS -- 4.2E-07 -- 4.2E-07
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 7.2E-14 -- 7.2E-14 -- -- -- -- --
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 3.1E-04 -- 3.1E-04
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 1.3E-12 -- 1.3E-12 -- -- -- -- --
Dioxin TEQ -- 5.0E-13 -- 5.0E-13 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 9.2E-10 -- 9.2E-10

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.7E-08 -- 3.7E-08 Developmental -- 4.1E-05 -- 4.1E-05
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
Heptachlor epoxide -- 2.3E-13 -- 2.3E-13 -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 7.9E-03 -- 7.9E-03
Methoxychlor -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 3.3E-09 -- 3.3E-09 Respiratory -- 9.0E-05 -- 9.0E-05
n-Nitrosodiphenylamine -- 1.3E-14 -- 1.3E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 8.4E-11 -- 8.4E-11
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 7.2E-09 -- 7.2E-09
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 6.6E-03 -- 6.6E-03
Toluene -- -- -- -- CNS -- 3.2E-06 -- 3.2E-06
Total PCBs -- 6.9E-13 -- 6.9E-13 -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 1.6E-02 -- 1.6E-02
Exposure Point Total 1.5E-07 1.6E-02

Exposure Medium Total 2.0E-06 1.7E-01
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TABLE I2-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Medium Total 2.0E-06 1.7E-01
Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.0E-04 -- 2.0E-04

(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.1E-07 -- 1.1E-07
4-Ethyltoluene -- -- -- -- CNS -- 1.1E-07 -- 1.1E-07
Acetone -- -- -- -- CNS -- 2.8E-07 -- 2.8E-07
Benzene -- 4.1E-09 -- 4.1E-09 Blood -- 1.3E-05 -- 1.3E-05
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-09 -- 1.3E-09 Developmental -- 1.4E-06 -- 1.4E-06
Heptane -- -- -- -- PNS -- 6.1E-08 -- 6.1E-08
M,P-Xylene -- -- -- -- CNS, Respiratory -- 8.9E-06 -- 8.9E-06
O-Xylene -- -- -- -- CNS, Respiratory -- 3.3E-06 -- 3.3E-06
Tetrachloroethene -- 1.4E-07 -- 1.4E-07 Liver, Body Weight -- 1.9E-03 -- 1.9E-03
Toluene -- -- -- -- CNS -- 1.4E-06 -- 1.4E-06
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.0E-06 -- 4.0E-06
Trichloroethene -- 2.1E-09 -- 2.1E-09 CNS -- 5.0E-06 -- 5.0E-06

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 2.1E-03 -- 2.1E-03
Exposure Point Total 1.5E-07 2.1E-03

Exposure Medium Total 1.5E-07 2.1E-03
Medium Total 1.5E-07 2.1E-03

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.8E-06 -- 1.8E-06
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.7E-11 -- 4.7E-11 Organ Weight -- 1.5E-08 -- 1.5E-08
2-Butanone -- -- -- -- Developmental -- 6.1E-09 -- 6.1E-09
Acetone -- -- -- -- CNS -- 1.2E-09 -- 1.2E-09
Benzene -- 5.3E-10 -- 5.3E-10 Blood -- 1.7E-06 -- 1.7E-06
Bromoform -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.2E-07 -- 9.2E-07
Carbon tetrachloride -- 2.2E-09 -- 2.2E-09 GI, CNS, Developmental -- 3.7E-06 -- 3.7E-06
Chloroform -- 3.0E-10 -- 3.0E-10 Liver, Kidney, Respiratory -- 5.3E-07 -- 5.3E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 7.7E-05 -- 7.7E-05
Nitrobenzene -- 3.2E-10 -- 3.2E-10 Respiratory -- 2.5E-06 -- 2.5E-06
Tetrachloroethene -- 4.8E-07 -- 4.8E-07 Liver, Body Weight -- 6.6E-03 -- 6.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.6E-05 -- 2.6E-05
Trichloroethene -- 1.5E-07 -- 1.5E-07 CNS -- 3.5E-04 -- 3.5E-04
Vinyl chloride -- 3.7E-07 -- 3.7E-07 Liver -- 1.3E-04 -- 1.3E-04

Chemical Total -- 1.0E-06 -- 1.0E-06 -- 7.2E-03 -- 7.2E-03
Exposure Point Total 1.0E-06 7.2E-03

Exposure Medium Total 1.0E-06 7.2E-03
Medium Total 1.0E-06 7.2E-03

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.1E-06 Total Hazard (Soil and Soil Gas) 1.7E-01

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.0E-06 Total Hazard (Soil and Groundwater) 1.8E-01
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TABLE I2-8.5.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 4.7E-02 -- 1.3E-05
EPA U.S. Environmental Protection Agency Body Weight 9.8E-06 2.6E-05 1.9E-03
GI Gastrointestinal Cardiovascular 7.2E-09 -- --
NOAEL No observed adverse effects level CNS 2.6E-02 1.4E-04 1.9E-05
PNS Peripheral nervous system Death 1.9E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.9E-03 5.4E-07 1.5E-06
RME Reasonable maximum exposure Endocrine 9.2E-10 -- --
VOC Volatile organic compound Eyes 9.8E-03 -- --

Fetus 1.9E-04 -- --
GI 7.0E-02 5.3E-07 --

Hair -- -- --
Immunological 9.8E-03 -- --

Kidney 5.5E-03 -- --
Liver 5.6E-04 2.6E-05 1.9E-03
Nails 9.8E-03 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 8.8E-05 -- --

Nose 3.0E-05 -- --
Organ weight 2.5E-04 3.5E-04 4.0E-06

PNS 8.5E-07 3.7E-06 6.1E-08
Reproductive 2.0E-07 -- --

Respiratory 7.1E-03 6.6E-03 1.2E-05
Skin 2.4E-04 -- --

Vascular -- -- --
Whole body 1.7E-04 -- 2.0E-04

GW Soil Gas

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.5.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00

Medium Total 0.0E+00 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00

Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 0.0E+00 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I2-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.8E-10 mg/kg-day 4.7E-02 (mg/kg-day)-1 8.7E-12 1.3E-08 mg/kg-day 2.0E-02 mg/kg-day 6.5E-07
1,2-Dichloroethene (total) 2.0E-03 mg/kg 9.2E-11 mg/kg-day -- -- -- 6.5E-09 mg/kg-day 9.0E-03 mg/kg-day 7.2E-07
2,4-Dinitrotoluene 9.4E-01 mg/kg 4.3E-08 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.3E-08 3.0E-06 mg/kg-day 2.0E-03 mg/kg-day 1.5E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.8E-09 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 1.0E-03 mg/kg-day 1.3E-04
2-Butanone 9.9E-01 mg/kg 4.6E-08 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 6.0E-01 mg/kg-day 5.3E-06
2-Methylnaphthalene 8.0E-02 mg/kg 3.7E-09 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 4.0E-03 mg/kg-day 6.5E-05
2-Nitrotoluene 1.5E-01 mg/kg 6.9E-09 mg/kg-day 2.2E-01 (mg/kg-day)-1 1.5E-09 4.8E-07 mg/kg-day 9.0E-04 mg/kg-day 5.4E-04
4,4'-DDD 3.5E-03 mg/kg 1.6E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.9E-11 1.1E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 5.1E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-10 3.5E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 3.7E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-10 2.6E-08 mg/kg-day 5.0E-04 mg/kg-day 5.2E-05
Acenaphthene 1.9E-01 mg/kg 8.8E-09 mg/kg-day -- -- -- 6.1E-07 mg/kg-day 6.0E-02 mg/kg-day 1.0E-05
Acetone 1.2E-01 mg/kg 5.5E-09 mg/kg-day -- -- -- 3.9E-07 mg/kg-day 9.0E-01 mg/kg-day 4.3E-07
Aldrin 3.2E-03 mg/kg 1.5E-10 mg/kg-day 1.7E+01 (mg/kg-day)-1 2.5E-09 1.0E-08 mg/kg-day 3.0E-05 mg/kg-day 3.4E-04
Anthracene 6.4E-02 mg/kg 3.0E-09 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-01 mg/kg-day 6.9E-07
Antimony 3.5E+00 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 4.0E-04 mg/kg-day 2.8E-02
Aroclor-1254 2.9E-02 mg/kg 1.3E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-09 9.4E-08 mg/kg-day 2.0E-05 mg/kg-day 4.7E-03
Aroclor-1260 4.8E-02 mg/kg 2.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-09 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.7E-03
Barium 5.7E+02 mg/kg 2.6E-05 mg/kg-day -- -- -- 1.8E-03 mg/kg-day 2.0E-01 mg/kg-day 9.2E-03
Benzene 1.4E-01 mg/kg 6.5E-09 mg/kg-day 1.0E-01 (mg/kg-day)-1 6.5E-10 4.5E-07 mg/kg-day 4.0E-03 mg/kg-day 1.1E-04
Benzo(a)anthracene 1.0E-01 mg/kg 4.6E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-09 3.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.0E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.8E-08 2.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.2E-09 3.0E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.5E-09 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.8E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 5.2E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.3E-09 3.7E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg 3.1E-08 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 2.0E-03 mg/kg-day 1.1E-03
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 6.5E-10 mg/kg-day 3.0E-03 (mg/kg-day)-1 1.9E-12 4.5E-08 mg/kg-day 2.0E-02 mg/kg-day 2.3E-06
Bromomethane 1.0E-03 mg/kg 4.6E-11 mg/kg-day -- -- -- 3.2E-09 mg/kg-day 1.4E-03 mg/kg-day 2.3E-06
Cadmium 2.7E+00 mg/kg 1.2E-07 mg/kg-day -- -- -- 8.6E-06 mg/kg-day 1.0E-03 mg/kg-day 8.6E-03
Carbazole 8.7E-02 mg/kg 4.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.8E-10 2.8E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg 1.5E-10 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 1.0E-01 mg/kg-day 1.1E-07
Chlorobenzene 6.0E-03 mg/kg 2.8E-10 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 2.0E-02 mg/kg-day 9.7E-07
Chloroform 7.2E-02 mg/kg 3.3E-09 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.0E-10 2.3E-07 mg/kg-day 1.0E-02 mg/kg-day 2.3E-05
Chloromethane 2.1E-04 mg/kg 9.7E-12 mg/kg-day -- -- -- 6.8E-10 mg/kg-day -- -- --
Chromium 1.3E+02 mg/kg 6.2E-06 mg/kg-day -- -- -- 4.3E-04 mg/kg-day 1.5E+00 mg/kg-day 2.9E-04
Chrysene 1.1E-01 mg/kg 5.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.0E-10 3.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 5.2E-07 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Copper 1.2E+02 mg/kg 5.4E-06 mg/kg-day -- -- -- 3.8E-04 mg/kg-day 4.0E-02 mg/kg-day 9.4E-03
Dibenzofuran 8.4E-02 mg/kg 3.9E-09 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 4.0E-02 mg/kg-day 6.8E-06
Dieldrin 4.8E-03 mg/kg 2.2E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.5E-09 1.5E-08 mg/kg-day 5.0E-05 mg/kg-day 3.1E-04
Dioxin TEQ 2.2E-07 mg/kg 1.0E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-09 7.1E-13 mg/kg-day 1.0E-09 mg/kg-day 7.1E-04
Endrin ketone 5.9E-03 mg/kg 2.7E-10 mg/kg-day -- -- -- 1.9E-08 mg/kg-day 3.0E-04 mg/kg-day 6.4E-05
Ethylbenzene 1.1E+00 mg/kg 5.1E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.6E-10 3.6E-06 mg/kg-day 1.0E-01 mg/kg-day 3.6E-05
Fluoranthene 9.9E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 4.0E-02 mg/kg-day 8.0E-06
Fluorene 1.6E-01 mg/kg 7.4E-09 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 4.0E-02 mg/kg-day 1.3E-05
Heptachlor epoxide 1.5E-03 mg/kg 6.9E-11 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.8E-10 4.8E-09 mg/kg-day 1.3E-05 mg/kg-day 3.7E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-09 1.3E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.5E-01 mg/kg-day 7.0E-01 mg/kg-day 2.2E-01
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Lead 2.1E+02 mg/kg 9.5E-06 mg/kg-day -- -- -- 6.6E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-04 mg/kg-day -- -- -- 7.6E-03 mg/kg-day 1.4E-01 mg/kg-day 5.4E-02
Methoxychlor 4.5E-02 mg/kg 2.1E-09 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 5.0E-03 mg/kg-day 2.9E-05
Molybdenum 3.2E-01 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 5.0E-03 mg/kg-day 2.1E-04
Naphthalene 5.9E-02 mg/kg 2.7E-09 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-02 mg/kg-day 9.5E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 4.0E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.6E-11 2.8E-07 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 3.7E-09 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-01 mg/kg-day 8.5E-07
Phenol 1.0E-01 mg/kg 4.6E-09 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 3.0E-01 mg/kg-day 1.1E-06
Pyrene 1.1E-01 mg/kg 5.2E-09 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-02 mg/kg-day 1.2E-05
Selenium 8.6E-01 mg/kg 4.0E-08 mg/kg-day -- -- -- 2.8E-06 mg/kg-day 5.0E-03 mg/kg-day 5.6E-04
Silver 1.2E+00 mg/kg 5.6E-08 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 5.0E-03 mg/kg-day 7.8E-04
Tin 1.4E+01 mg/kg 6.3E-07 mg/kg-day -- -- -- 4.4E-05 mg/kg-day 6.0E-01 mg/kg-day 7.4E-05
Titanium 3.9E+03 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.3E-02 mg/kg-day -- -- --
Toluene 3.3E-01 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 8.0E-02 mg/kg-day 1.3E-05
Total PCBs 2.0E-02 mg/kg 9.4E-10 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.9E-09 6.5E-08 mg/kg-day 2.0E-05 mg/kg-day 3.3E-03
Xylene (total) 3.9E-01 mg/kg 1.8E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 2.0E-01 mg/kg-day 6.3E-06
Zinc 4.7E+02 mg/kg 2.2E-05 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 3.0E-01 mg/kg-day 5.1E-03

Exp. Route Total 1.0E-07 4.8E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
1,2-Dichloroethene (total) 2.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 6.0E-08 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.9E-08 4.2E-06 mg/kg-day 2.0E-03 mg/kg-day 2.1E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 2.5E-09 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 1.0E-03 mg/kg-day 1.8E-04
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 8.0E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
2-Nitrotoluene 1.5E-01 mg/kg -- -- 2.2E-01 (mg/kg-day)-1 -- -- -- 9.0E-04 mg/kg-day --
4,4'-DDD 3.5E-03 mg/kg 2.2E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 5.4E-11 1.6E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 7.0E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.4E-10 4.9E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 1.5E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.2E-11 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.1E-05
Acenaphthene 1.9E-01 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 6.0E-02 mg/kg-day 1.8E-05
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Aldrin 3.2E-03 mg/kg 2.0E-10 mg/kg-day 1.7E+01 (mg/kg-day)-1 3.5E-09 1.4E-08 mg/kg-day 3.0E-05 mg/kg-day 4.8E-04
Anthracene 6.4E-02 mg/kg 5.3E-09 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06
Antimony 3.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1254 2.9E-02 mg/kg 2.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.2E-09 1.8E-07 mg/kg-day 2.0E-05 mg/kg-day 9.1E-03
Aroclor-1260 4.8E-02 mg/kg 4.3E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.6E-09 3.0E-07 mg/kg-day 2.0E-05 mg/kg-day 1.5E-02
Barium 5.7E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 1.0E-01 mg/kg 8.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.9E-09 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 7.2E-09 mg/kg-day 1.2E+01 (mg/kg-day)-1 8.6E-08 5.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 7.7E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.3E-09 5.4E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 4.5E-09 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-02 mg/kg-day 1.0E-05
Benzo(k)fluoranthene 1.1E-01 mg/kg 9.4E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-08 6.6E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 8.9E-10 mg/kg-day 3.0E-03 (mg/kg-day)-1 2.7E-12 6.2E-08 mg/kg-day 2.0E-02 mg/kg-day 3.1E-06
Bromomethane 1.0E-03 mg/kg -- -- -- -- -- -- -- 1.4E-03 mg/kg-day --
Cadmium 2.7E+00 mg/kg 1.7E-09 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
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Carbazole 8.7E-02 mg/kg 7.2E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.7E-10 5.0E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chlorobenzene 6.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Chloroform 7.2E-02 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.3E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.1E-01 mg/kg 9.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-09 6.3E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 1.2E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 8.4E-02 mg/kg 7.0E-09 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 4.0E-02 mg/kg-day 1.2E-05
Dieldrin 4.8E-03 mg/kg 3.1E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 4.9E-09 2.1E-08 mg/kg-day 5.0E-05 mg/kg-day 4.3E-04
Dioxin TEQ 2.2E-07 mg/kg 4.2E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.5E-10 2.9E-13 mg/kg-day 1.0E-09 mg/kg-day 2.9E-04
Endrin ketone 5.9E-03 mg/kg 3.8E-10 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 3.0E-04 mg/kg-day 8.8E-05
Ethylbenzene 1.1E+00 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 9.9E-02 mg/kg 8.2E-09 mg/kg-day -- -- -- 5.7E-07 mg/kg-day 4.0E-02 mg/kg-day 1.4E-05
Fluorene 1.6E-01 mg/kg 1.3E-08 mg/kg-day -- -- -- 9.3E-07 mg/kg-day 4.0E-02 mg/kg-day 2.3E-05
Heptachlor epoxide 1.5E-03 mg/kg 9.6E-11 mg/kg-day 5.5E+00 (mg/kg-day)-1 5.3E-10 6.7E-09 mg/kg-day 1.3E-05 mg/kg-day 5.1E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.0E-09 2.3E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Methoxychlor 4.5E-02 mg/kg 2.9E-09 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 5.0E-03 mg/kg-day 4.0E-05
Molybdenum 3.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Naphthalene 5.9E-02 mg/kg 4.9E-09 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 2.0E-02 mg/kg-day 1.7E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 5.5E-09 mg/kg-day 9.0E-03 (mg/kg-day)-1 4.9E-11 3.8E-07 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 4.6E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06
Phenol 1.0E-01 mg/kg 6.4E-09 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 3.0E-01 mg/kg-day 1.5E-06
Pyrene 1.1E-01 mg/kg 9.4E-09 mg/kg-day -- -- -- 6.6E-07 mg/kg-day 3.0E-02 mg/kg-day 2.2E-05
Selenium 8.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 3.3E-01 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 2.0E-02 mg/kg 1.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.6E-09 1.3E-07 mg/kg-day 2.0E-05 mg/kg-day 6.3E-03
Xylene (total) 3.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 4.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.7E-07 3.5E-02
Exposure Point Total 2.7E-07 5.1E-01

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 3.1E-06 ug/m3 8.9E-05 (μg/m3)-1 2.7E-10 2.1E-07 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 1.3E-07 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

4,4'-DDD 3.5E-03 mg/kg 1.1E-08 ug/m3 6.9E-05 (μg/m3)-1 7.9E-13 8.0E-10 mg/m3 -- -- --
4,4'-DDE 1.1E-02 mg/kg 3.6E-08 ug/m3 9.7E-05 (μg/m3)-1 3.5E-12 2.5E-09 mg/m3 -- -- --
4,4'-DDT 8.0E-03 mg/kg 2.6E-08 ug/m3 9.7E-05 (μg/m3)-1 2.5E-12 1.8E-09 mg/m3 -- -- --
Aldrin 3.2E-03 mg/kg 1.0E-08 ug/m3 4.9E-03 (μg/m3)-1 5.1E-11 7.3E-10 mg/m3 -- -- --
Antimony 3.5E+00 mg/kg 1.1E-05 ug/m3 -- -- -- 7.9E-07 mg/m3 -- -- --
Aroclor-1254 2.9E-02 mg/kg 9.5E-08 ug/m3 5.7E-04 (μg/m3)-1 5.4E-11 6.6E-09 mg/m3 -- -- --

3 of 6



TABLE I2-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Aroclor-1260 4.8E-02 mg/kg 1.6E-07 ug/m3 5.7E-04 (μg/m3)-1 8.9E-11 1.1E-08 mg/m3 -- -- --
Barium 5.7E+02 mg/kg 1.9E-03 ug/m3 -- -- -- 1.3E-04 mg/m3 5.0E-04 mg/m3 2.6E-01
Benzo(a)anthracene 1.0E-01 mg/kg 3.3E-07 ug/m3 1.1E-04 (μg/m3)-1 3.6E-11 2.3E-08 mg/m3 -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.8E-07 ug/m3 1.1E-03 (μg/m3)-1 3.1E-10 2.0E-08 mg/m3 -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.0E-07 ug/m3 1.1E-04 (μg/m3)-1 3.3E-11 2.1E-08 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.8E-07 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --
Benzo(k)fluoranthene 1.1E-01 mg/kg 3.7E-07 ug/m3 1.1E-04 (μg/m3)-1 4.1E-11 2.6E-08 mg/m3 -- -- --
Beryllium 6.6E-01 mg/kg 2.2E-06 ug/m3 2.4E-03 (μg/m3)-1 5.2E-09 1.5E-07 mg/m3 2.0E-05 mg/m3 7.6E-03
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 4.6E-08 ug/m3 2.4E-06 (μg/m3)-1 1.1E-13 3.2E-09 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.7E-06 ug/m3 4.2E-03 (μg/m3)-1 3.7E-08 6.1E-07 mg/m3 2.0E-05 mg/m3 3.1E-02
Carbazole 8.7E-02 mg/kg 2.8E-07 ug/m3 1.1E-05 (μg/m3)-1 3.1E-12 2.0E-08 mg/m3 -- -- --
Chromium 1.3E+02 mg/kg 4.4E-04 ug/m3 -- -- -- 3.0E-05 mg/m3 -- -- --
Chrysene 1.1E-01 mg/kg 3.6E-07 ug/m3 1.1E-05 (μg/m3)-1 3.9E-12 2.5E-08 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 3.7E-05 ug/m3 9.0E-03 (μg/m3)-1 3.3E-07 2.6E-06 mg/m3 6.0E-06 mg/m3 4.3E-01
Copper 1.2E+02 mg/kg 3.8E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --
Dieldrin 4.8E-03 mg/kg 1.6E-08 ug/m3 4.6E-03 (μg/m3)-1 7.2E-11 1.1E-09 mg/m3 -- -- --
Dioxin TEQ 2.2E-07 mg/kg 7.2E-13 ug/m3 3.8E+01 (μg/m3)-1 2.7E-11 5.0E-14 mg/m3 4.0E-08 mg/m3 1.3E-06
Endrin ketone 5.9E-03 mg/kg 1.9E-08 ug/m3 -- -- -- 1.4E-09 mg/m3 -- -- --
Fluoranthene 9.9E-02 mg/kg 3.2E-07 ug/m3 -- -- -- 2.2E-08 mg/m3 -- -- --
Heptachlor epoxide 1.5E-03 mg/kg 4.9E-09 ug/m3 2.6E-03 (μg/m3)-1 1.3E-11 3.4E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.1E-04 (μg/m3)-1 1.4E-11 9.1E-09 mg/m3 -- -- --
Iron 4.8E+04 mg/kg 1.6E-01 ug/m3 -- -- -- 1.1E-02 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.7E-04 ug/m3 -- -- -- 4.7E-05 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.7E-03 ug/m3 -- -- -- 5.4E-04 mg/m3 5.0E-05 mg/m3 1.1E+01
Methoxychlor 4.5E-02 mg/kg 1.5E-07 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --
Molybdenum 3.2E-01 mg/kg 1.0E-06 ug/m3 -- -- -- 7.3E-08 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.8E-07 ug/m3 2.6E-06 (μg/m3)-1 7.3E-13 2.0E-08 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 3.3E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 2.0E-01 mg/m3 1.1E-07
Selenium 8.6E-01 mg/kg 2.8E-06 ug/m3 -- -- -- 2.0E-07 mg/m3 2.0E-02 mg/m3 9.8E-06
Silver 1.2E+00 mg/kg 3.9E-06 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Tin 1.4E+01 mg/kg 4.5E-05 ug/m3 -- -- -- 3.1E-06 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 1.3E-02 ug/m3 -- -- -- 9.0E-04 mg/m3 1.0E-04 mg/m3 9.0E+00
Total PCBs 2.0E-02 mg/kg 6.6E-08 ug/m3 5.7E-04 (μg/m3)-1 3.8E-11 4.6E-09 mg/m3 -- -- --
Zinc 4.7E+02 mg/kg 1.5E-03 ug/m3 -- -- -- 1.1E-04 mg/m3 -- -- --

Exp. Route Total 3.7E-07 2.0E+01

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 2.7E-06 ug/m3 2.1E-05 (μg/m3)-1 5.6E-11 1.9E-07 mg/m3 4.0E-01 mg/m3 4.6E-07
(Volatiles) 1,2-Dichloroethene (total) 2.0E-03 mg/kg 2.4E-06 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --

2-Butanone 9.9E-01 mg/kg 2.5E-04 ug/m3 -- -- -- 1.7E-05 mg/m3 5.0E+00 mg/m3 3.5E-06
2-Methylnaphthalene 8.0E-02 mg/kg 4.2E-06 ug/m3 -- -- -- 2.9E-07 mg/m3 -- -- --
2-Nitrotoluene 1.5E-01 mg/kg 3.3E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Acenaphthene 1.9E-01 mg/kg 4.1E-06 ug/m3 -- -- -- 2.9E-07 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 2.7E-05 ug/m3 -- -- -- 1.9E-06 mg/m3 3.1E+01 mg/m3 6.0E-08
Anthracene 6.4E-02 mg/kg 3.7E-07 ug/m3 -- -- -- 2.6E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 1.2E-04 ug/m3 2.9E-05 (μg/m3)-1 3.5E-09 8.4E-06 mg/m3 3.0E-02 mg/m3 2.8E-04
Bromomethane 1.0E-03 mg/kg 2.2E-06 ug/m3 -- -- -- 1.5E-07 mg/m3 5.0E-03 mg/m3 3.0E-05
Carbon disulfide 3.3E-03 mg/kg 8.5E-06 ug/m3 -- -- -- 5.9E-07 mg/m3 7.0E-01 mg/m3 8.5E-07
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TABLE I2-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS
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Medium
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Point
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Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Chlorobenzene 6.0E-03 mg/kg 2.8E-06 ug/m3 -- -- -- 2.0E-07 mg/m3 1.0E+00 mg/m3 2.0E-07
Chloroform 7.2E-02 mg/kg 8.3E-05 ug/m3 5.3E-06 (μg/m3)-1 4.4E-10 5.8E-06 mg/m3 3.0E-01 mg/m3 1.9E-05
Chloromethane 2.1E-04 mg/kg 5.4E-07 ug/m3 -- -- -- 3.8E-08 mg/m3 9.0E-02 mg/m3 4.2E-07
Dibenzofuran 8.4E-02 mg/kg 9.0E-07 ug/m3 -- -- -- 6.3E-08 mg/m3 -- -- --
Ethylbenzene 1.1E+00 mg/kg 5.9E-04 ug/m3 2.5E-06 (μg/m3)-1 1.5E-09 4.1E-05 mg/m3 1.0E+00 mg/m3 4.1E-05
Fluorene 1.6E-01 mg/kg 1.7E-06 ug/m3 -- -- -- 1.2E-07 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 3.9E-06 ug/m3 3.4E-05 (μg/m3)-1 1.3E-10 2.7E-07 mg/m3 3.0E-03 mg/m3 9.0E-05
Phenanthrene 7.9E-02 mg/kg 4.6E-07 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 1.4E-07 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --
Toluene 3.3E-01 mg/kg 2.3E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 5.0E+00 mg/m3 3.2E-06
Xylene (total) 3.9E-01 mg/kg 2.0E-04 ug/m3 -- -- -- 1.4E-05 mg/m3 1.0E-01 mg/m3 1.4E-04

Exp. Route Total 5.6E-09 6.1E-04
Exposure Point Total 3.8E-07 2.0E+01

Exposure Medium Total 6.5E-07 2.1E+01
Medium Total 6.5E-07 2.1E+01

Groundwater Groundwater Groundwater in Inhalation 1,1-Dichloroethene 2.2E-02 (a) ug/m3 3.2E-06 ug/m3 -- -- -- 2.3E-07 mg/m3 2.0E-01 mg/m3 1.1E-06
Trench (Trench Air) 1,2-Dichloroethene (total) 1.7E+00 (a) ug/m3 2.5E-04 ug/m3 -- -- -- 1.8E-05 mg/m3 -- -- --

1,4-Dichlorobenzene 4.7E-04 (a) ug/m3 6.9E-08 ug/m3 1.1E-05 (μg/m3)-1 7.6E-13 4.8E-09 mg/m3 8.0E-01 mg/m3 6.0E-09
2-Butanone 9.7E-05 (a) ug/m3 1.4E-08 ug/m3 -- -- -- 9.9E-10 mg/m3 5.0E+00 mg/m3 2.0E-10
Acetone 1.2E-04 (a) ug/m3 1.7E-08 ug/m3 -- -- -- 1.2E-09 mg/m3 3.1E+01 mg/m3 3.9E-11
Benzene 2.6E-03 (a) ug/m3 3.8E-07 ug/m3 2.9E-05 (μg/m3)-1 1.1E-11 2.7E-08 mg/m3 3.0E-02 mg/m3 8.9E-07
Bromoform 2.8E-05 (a) ug/m3 4.2E-09 ug/m3 1.1E-06 (μg/m3)-1 4.6E-15 2.9E-10 mg/m3 -- -- --
Carbon disulfide 4.1E-02 (a) ug/m3 6.0E-06 ug/m3 -- -- -- 4.2E-07 mg/m3 7.0E-01 mg/m3 6.0E-07
Carbon tetrachloride 9.9E-03 (a) ug/m3 1.5E-06 ug/m3 4.2E-05 (μg/m3)-1 6.1E-11 1.0E-07 mg/m3 4.0E-02 mg/m3 2.5E-06
Chloroform 7.4E-03 (a) ug/m3 1.1E-06 ug/m3 5.3E-06 (μg/m3)-1 5.7E-12 7.6E-08 mg/m3 3.0E-01 mg/m3 2.5E-07
cis-1,2-Dichloroethene 4.3E+00 (a) ug/m3 6.3E-04 ug/m3 -- -- -- 4.4E-05 mg/m3 -- -- --
Mercury 1.5E-03 (a) ug/m3 2.2E-07 ug/m3 -- -- -- 1.5E-08 mg/m3 3.0E-04 mg/m3 5.2E-05
Nitrobenzene 5.0E-05 (a) ug/m3 7.3E-09 ug/m3 4.0E-05 (μg/m3)-1 2.9E-13 5.1E-10 mg/m3 9.0E-03 mg/m3 5.7E-08
Tetrachloroethene 1.6E+01 (a) ug/m3 2.3E-03 ug/m3 5.9E-06 (μg/m3)-1 1.4E-08 1.6E-04 mg/m3 3.5E-02 mg/m3 4.6E-03
trans-1,2-Dichloroethene 7.9E-02 (a) ug/m3 1.2E-05 ug/m3 -- -- -- 8.1E-07 mg/m3 6.0E-02 mg/m3 1.4E-05
Trichloroethene 1.3E+01 (a) ug/m3 1.8E-03 ug/m3 2.0E-06 (μg/m3)-1 3.7E-09 1.3E-04 mg/m3 6.0E-01 mg/m3 2.1E-04
Vinyl chloride 7.7E-01 (a) ug/m3 1.1E-04 ug/m3 7.8E-05 (μg/m3)-1 8.8E-09 7.9E-06 mg/m3 1.0E-01 mg/m3 7.9E-05

Exp. Route Total 2.6E-08 4.9E-03
Exposure Point Total 2.6E-08 4.9E-03

Exposure Medium Total 2.6E-08 4.9E-03
Medium Total 2.6E-08 4.9E-03
Receptor Total Total of Receptor Risks Across All Media 6.7E-07 Total of Receptor Hazards Across All Media 2.1E+01
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TABLE I2-7.5.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethane 8.7E-12 -- -- 8.7E-12 Kidney 6.5E-07 -- -- 6.5E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 7.2E-07 -- -- 7.2E-07
2,4-Dinitrotoluene 1.3E-08 -- 1.9E-08 3.2E-08 CNS 1.5E-03 -- 2.1E-03 3.6E-03
2,6-Dinitrotoluene -- -- -- -- CNS 1.3E-04 -- 1.8E-04 3.1E-04
2-Butanone -- -- -- -- Developmental 5.3E-06 -- -- 5.3E-06
2-Methylnaphthalene -- -- -- -- Respiratory 6.5E-05 -- -- 6.5E-05
2-Nitrotoluene 1.5E-09 -- -- 1.5E-09 -- 5.4E-04 -- -- 5.4E-04
4,4'-DDD 3.9E-11 -- 5.4E-11 9.2E-11 -- -- -- -- --
4,4'-DDE 1.7E-10 -- 2.4E-10 4.1E-10 -- -- -- -- --
4,4'-DDT 1.3E-10 -- 5.2E-11 1.8E-10 Liver 5.2E-05 -- 2.1E-05 7.3E-05
Acenaphthene -- -- -- -- Liver 1.0E-05 -- 1.8E-05 2.9E-05
Acetone -- -- -- -- Kidney 4.3E-07 -- -- 4.3E-07
Aldrin 2.5E-09 -- 3.5E-09 6.0E-09 Liver 3.4E-04 -- 4.8E-04 8.2E-04
Anthracene -- -- -- -- No Observed Effects 6.9E-07 -- 1.2E-06 1.9E-06
Antimony -- -- -- -- Blood 2.8E-02 -- -- 2.8E-02
Aroclor-1254 2.7E-09 -- 5.2E-09 7.9E-09 Eyes, Nails, Immunological 4.7E-03 -- 9.1E-03 1.4E-02
Aroclor-1260 4.4E-09 -- 8.6E-09 1.3E-08 Eyes, Nails, Immunological 7.7E-03 -- 1.5E-02 2.3E-02
Barium -- -- -- -- Kidney 9.2E-03 -- -- 9.2E-03
Benzene 6.5E-10 -- -- 6.5E-10 Blood 1.1E-04 -- -- 1.1E-04
Benzo(a)anthracene 5.5E-09 -- 9.9E-09 1.5E-08 -- -- -- -- --
Benzo(a)pyrene 4.8E-08 -- 8.6E-08 1.3E-07 -- -- -- -- --
Benzo(b)fluoranthene 5.2E-09 -- 9.3E-09 1.4E-08 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 5.8E-06 -- 1.0E-05 1.6E-05
Benzo(k)fluoranthene 6.3E-09 -- 1.1E-08 1.8E-08 -- -- -- -- --
Beryllium -- -- -- -- GI 1.1E-03 -- -- 1.1E-03
Bis(2-ethylhexyl)phthalate 1.9E-12 -- 2.7E-12 4.6E-12 Liver 2.3E-06 -- 3.1E-06 5.4E-06
Bromomethane -- -- -- -- GI 2.3E-06 -- -- 2.3E-06
Cadmium -- -- -- -- Kidney 8.6E-03 -- 1.2E-04 8.8E-03
Carbazole 4.8E-10 -- 8.7E-10 1.3E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 1.1E-07 -- -- 1.1E-07
Chlorobenzene -- -- -- -- Liver 9.7E-07 -- -- 9.7E-07
Chloroform 1.0E-10 -- -- 1.0E-10 Liver 2.3E-05 -- -- 2.3E-05
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 2.9E-04 -- -- 2.9E-04
Chrysene 6.0E-10 -- 1.1E-09 1.7E-09 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Copper -- -- -- -- GI 9.4E-03 -- -- 9.4E-03
Dibenzofuran -- -- -- -- Blood 6.8E-06 -- 1.2E-05 1.9E-05
Dieldrin 3.5E-09 -- 4.9E-09 8.4E-09 Liver 3.1E-04 -- 4.3E-04 7.4E-04
Dioxin TEQ 1.3E-09 -- 5.5E-10 1.9E-09 Developmental 7.1E-04 -- 2.9E-04 1.0E-03
Endrin ketone -- -- -- -- Liver, CNS 6.4E-05 -- 8.8E-05 1.5E-04
Ethylbenzene 5.6E-10 -- -- 5.6E-10 Liver, Kidney 3.6E-05 -- -- 3.6E-05
Fluoranthene -- -- -- -- Liver, Kidney, Blood 8.0E-06 -- 1.4E-05 2.2E-05
Fluorene -- -- -- -- Blood 1.3E-05 -- 2.3E-05 3.6E-05
Heptachlor epoxide 3.8E-10 -- 5.3E-10 9.1E-10 Organ Weight 3.7E-04 -- 5.1E-04 8.9E-04
Indeno(1,2,3-cd)pyrene 2.2E-09 -- 4.0E-09 6.2E-09 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

1 of 5



TABLE I2-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Iron -- -- -- -- GI 2.2E-01 -- -- 2.2E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 5.4E-02 -- -- 5.4E-02
Methoxychlor -- -- -- -- Developmental 2.9E-05 -- 4.0E-05 6.9E-05
Molybdenum -- -- -- -- Blood 2.1E-04 -- -- 2.1E-04
Naphthalene -- -- -- -- Body Weight 9.5E-06 -- 1.7E-05 2.7E-05
n-Nitrosodiphenylamine 3.6E-11 -- 4.9E-11 8.5E-11 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 8.5E-07 -- 1.5E-06 2.4E-06
Phenol -- -- -- -- Body Weight 1.1E-06 -- 1.5E-06 2.6E-06
Pyrene -- -- -- -- Kidney 1.2E-05 -- 2.2E-05 3.4E-05
Selenium -- -- -- -- Whole Body 5.6E-04 -- -- 5.6E-04
Silver -- -- -- -- Skin 7.8E-04 -- -- 7.8E-04
Tin -- -- -- -- Liver, Kidney 7.4E-05 -- -- 7.4E-05
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 1.3E-05 -- -- 1.3E-05
Total PCBs 1.9E-09 -- 3.6E-09 5.5E-09 Developmental 3.3E-03 -- 6.3E-03 9.6E-03
Xylene (total) -- -- -- -- Body Weight, Death 6.3E-06 -- -- 6.3E-06
Zinc -- -- -- -- Blood 5.1E-03 -- -- 5.1E-03

Chemical Total 1.0E-07 -- 1.7E-07 2.7E-07 4.8E-01 -- 3.5E-02 5.1E-01
Exposure Point Total 2.7E-07 5.1E-01

Outdoor Air 1,2-Dichloroethane -- 5.6E-11 -- 5.6E-11 Liver -- 4.6E-07 -- 4.6E-07
(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- 2.7E-10 -- 2.7E-10 -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 3.5E-06 -- 3.5E-06
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
2-Nitrotoluene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 7.9E-13 -- 7.9E-13 -- -- -- -- --
4,4'-DDE -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
4,4'-DDT -- 2.5E-12 -- 2.5E-12 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 6.0E-08 -- 6.0E-08
Aldrin -- 5.1E-11 -- 5.1E-11 -- -- -- -- --
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1254 -- 5.4E-11 -- 5.4E-11 -- -- -- -- --
Aroclor-1260 -- 8.9E-11 -- 8.9E-11 -- -- -- -- --
Barium -- -- -- -- Fetus -- 2.6E-01 -- 2.6E-01
Benzene -- 3.5E-09 -- 3.5E-09 Blood -- 2.8E-04 -- 2.8E-04
Benzo(a)anthracene -- 3.6E-11 -- 3.6E-11 -- -- -- -- --
Benzo(a)pyrene -- 3.1E-10 -- 3.1E-10 -- -- -- -- --
Benzo(b)fluoranthene -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 4.1E-11 -- 4.1E-11 -- -- -- -- --
Beryllium -- 5.2E-09 -- 5.2E-09 Respiratory, Immunological -- 7.6E-03 -- 7.6E-03
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TABLE I2-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Bis(2-ethylhexyl)phthalate -- 1.1E-13 -- 1.1E-13 -- -- -- -- --
Bromomethane -- -- -- -- Nose -- 3.0E-05 -- 3.0E-05
Cadmium -- 3.7E-08 -- 3.7E-08 Kidney, Respiratory -- 3.1E-02 -- 3.1E-02
Carbazole -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 8.5E-07 -- 8.5E-07
Chlorobenzene -- -- -- -- Liver, Kidney, Reproductive -- 2.0E-07 -- 2.0E-07
Chloroform -- 4.4E-10 -- 4.4E-10 Liver, Kidney, Respiratory -- 1.9E-05 -- 1.9E-05
Chloromethane -- -- -- -- CNS -- 4.2E-07 -- 4.2E-07
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Cobalt -- 3.3E-07 -- 3.3E-07 Respiratory -- 4.3E-01 -- 4.3E-01
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 7.2E-11 -- 7.2E-11 -- -- -- -- --
Dioxin TEQ -- 2.7E-11 -- 2.7E-11 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 1.3E-06 -- 1.3E-06

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.5E-09 -- 1.5E-09 Developmental -- 4.1E-05 -- 4.1E-05
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
Heptachlor epoxide -- 1.3E-11 -- 1.3E-11 -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1.4E-11 -- 1.4E-11 -- -- -- -- --
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01
Methoxychlor -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 1.3E-10 -- 1.3E-10 Respiratory -- 9.0E-05 -- 9.0E-05
n-Nitrosodiphenylamine -- 7.3E-13 -- 7.3E-13 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 1.1E-07 -- 1.1E-07
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 9.8E-06 -- 9.8E-06
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 9.0E+00 -- 9.0E+00
Toluene -- -- -- -- CNS -- 3.2E-06 -- 3.2E-06
Total PCBs -- 3.8E-11 -- 3.8E-11 -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 1.4E-04 -- 1.4E-04
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.8E-07 -- 3.8E-07 -- 2.0E+01 -- 2.0E+01
Exposure Point Total 3.8E-07 2.0E+01

Exposure Medium Total 6.5E-07 2.1E+01
Medium Total 6.5E-07 2.1E+01
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TABLE I2-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Trench 1,1-Dichloroethene -- -- -- -- Liver -- 1.1E-06 -- 1.1E-06
(Inhalation) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 7.6E-13 -- 7.6E-13 Organ Weight -- 6.0E-09 -- 6.0E-09
2-Butanone -- -- -- -- Developmental -- 2.0E-10 -- 2.0E-10
Acetone -- -- -- -- CNS -- 3.9E-11 -- 3.9E-11
Benzene -- 1.1E-11 -- 1.1E-11 Blood -- 8.9E-07 -- 8.9E-07
Bromoform -- 4.6E-15 -- 4.6E-15 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 6.0E-07 -- 6.0E-07
Carbon tetrachloride -- 6.1E-11 -- 6.1E-11 GI, CNS, Developmental -- 2.5E-06 -- 2.5E-06
Chloroform -- 5.7E-12 -- 5.7E-12 Liver, Kidney, Respiratory -- 2.5E-07 -- 2.5E-07
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 5.2E-05 -- 5.2E-05
Nitrobenzene -- 2.9E-13 -- 2.9E-13 Respiratory -- 5.7E-08 -- 5.7E-08
Tetrachloroethene -- 1.4E-08 -- 1.4E-08 Liver, Body Weight -- 4.6E-03 -- 4.6E-03
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 1.4E-05 -- 1.4E-05
Trichloroethene -- 3.7E-09 -- 3.7E-09 CNS -- 2.1E-04 -- 2.1E-04
Vinyl chloride -- 8.8E-09 -- 8.8E-09 Liver -- 7.9E-05 -- 7.9E-05

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 4.9E-03 -- 4.9E-03
Exposure Point Total 2.6E-08 4.9E-03

Exposure Medium Total 2.6E-08 4.9E-03
Medium Total 2.6E-08 4.9E-03
Receptor Total Total Risk Across All Media 6.7E-07 Total Hazard Across All Media 2.1E+01
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TABLE I2-8.5.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.5E-01 8.9E-07 1.5E-01
EPA U.S. Environmental Protection Agency Body Weight 3.5E-05 4.6E-03 4.6E-03
GI Gastrointestinal Cardiovascular 9.8E-06 -- 9.8E-06
NOAEL No observed adverse effects level CNS 1.1E+01 2.7E-04 1.1E+01
PNS Peripheral nervous system Death 6.3E-06 -- 6.3E-06
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-02 2.5E-06 1.1E-02
RME Reasonable maximum exposure Endocrine 1.3E-06 -- 1.3E-06
VOC Volatile organic compound Eyes 3.6E-02 -- 3.6E-02

Fetus 2.6E-01 -- 2.6E-01
GI 2.3E-01 2.5E-06 2.3E-01

Hair -- -- --
Immunological 4.4E-02 -- 4.4E-02

Kidney 4.9E-02 2.5E-07 4.9E-02
Liver 2.0E-03 4.7E-03 6.7E-03
Nails 3.6E-02 -- 3.6E-02

No Observed Adverse Effects -- -- --
No Observed Effects 2.9E-04 -- 2.9E-04

Nose 3.0E-05 -- 3.0E-05
Organ weight 9.0E-04 1.4E-05 9.1E-04

PNS 8.5E-07 6.0E-07 1.5E-06
Reproductive 1.5E-06 -- 1.5E-06

Respiratory 9.5E+00 3.1E-07 9.5E+00
Skin 7.8E-04 -- 7.8E-04

Vascular -- -- --
Whole body 5.6E-04 -- 5.6E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I2-9.5.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01
(Particulates and VOCs) Titanium -- -- -- -- Respiratory -- 9.0E+00 -- 9.0E+00

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 2.0E+01 -- 2.0E+01
Exposure Point Total 0.0E+00 2.0E+01

Exposure Medium Total 0.0E+00 2.0E+01
Medium Total 0.0E+00 2.0E+01

Groundwater Groundwater Trench -- -- -- -- -- -- -- -- -- --
(Inhalation)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 2.0E+01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.9E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 8.8E-11 5.5E-09 mg/kg-day 2.0E-02 mg/kg-day 2.7E-07
2,4-Dinitrotoluene 9.4E-01 mg/kg 4.4E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.4E-07 1.3E-06 mg/kg-day 2.0E-03 mg/kg-day 6.4E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 1.0E-03 mg/kg-day 5.5E-05
2-Butanone 9.9E-01 mg/kg 4.6E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 6.0E-01 mg/kg-day 2.3E-06
2-Methylnaphthalene 6.3E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 4.0E-03 mg/kg-day 2.2E-05
4,4'-DDD 3.0E-03 mg/kg 1.4E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.4E-10 4.1E-09 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 5.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.9E-09 1.6E-08 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 5.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.7E-09 1.5E-08 mg/kg-day 5.0E-04 mg/kg-day 2.9E-05
Acenaphthene 4.2E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 6.0E-02 mg/kg-day 9.6E-07
Acetone 1.2E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 9.0E-01 mg/kg-day 1.8E-07
Anthracene 3.8E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 5.2E-08 mg/kg-day 3.0E-01 mg/kg-day 1.7E-07
Antimony 4.8E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.6E-06 mg/kg-day 4.0E-04 mg/kg-day 1.6E-02
Aroclor-1260 4.8E-02 mg/kg 2.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.5E-08 6.6E-08 mg/kg-day 2.0E-05 mg/kg-day 3.3E-03
Barium 1.6E+02 mg/kg 7.7E-05 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 2.0E-01 mg/kg-day 1.1E-03
Benzene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.0E-01 (mg/kg-day)-1 6.6E-09 1.9E-07 mg/kg-day 4.0E-03 mg/kg-day 4.8E-05
Benzo(a)anthracene 9.9E-02 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.6E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.8E-07 1.7E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 3.4E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.5E-08 mg/kg-day -- -- -- 7.4E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.6E-07 3.8E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03
Carbazole 1.2E-02 mg/kg 5.6E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.8E-10 1.6E-08 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg 6.1E-09 mg/kg-day -- -- -- 1.8E-08 mg/kg-day 1.0E-01 mg/kg-day 1.8E-07
Chloromethane 2.1E-04 mg/kg 9.9E-11 mg/kg-day -- -- -- 2.9E-10 mg/kg-day -- -- --
Chromium 1.0E+02 mg/kg 4.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 1.5E+00 mg/kg-day 9.2E-05
Chrysene 1.3E-01 mg/kg 6.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 7.3E-09 1.8E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 5.0E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02
Copper 7.9E+01 mg/kg 3.7E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 4.0E-02 mg/kg-day 2.7E-03
Dibenzofuran 2.1E-02 mg/kg 9.9E-09 mg/kg-day -- -- -- 2.9E-08 mg/kg-day 4.0E-02 mg/kg-day 7.2E-07
Dieldrin 2.0E-03 mg/kg 9.4E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.5E-08 2.7E-09 mg/kg-day 5.0E-05 mg/kg-day 5.5E-05
Dioxin TEQ 4.2E-07 mg/kg 2.0E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.6E-08 5.7E-13 mg/kg-day 1.0E-09 mg/kg-day 5.7E-04
Endrin ketone 5.3E-03 mg/kg 2.5E-09 mg/kg-day -- -- -- 7.3E-09 mg/kg-day 3.0E-04 mg/kg-day 2.4E-05
Ethylbenzene 1.2E-02 mg/kg 5.6E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 6.2E-11 1.6E-08 mg/kg-day 1.0E-01 mg/kg-day 1.6E-07
Fluoranthene 1.2E-01 mg/kg 5.7E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 4.0E-02 mg/kg-day 4.1E-06
Fluorene 3.1E-02 mg/kg 1.5E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 4.0E-02 mg/kg-day 1.1E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 2.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.0E-08 7.3E-08 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 4.5E-04 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 6.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 1.4E-01 mg/kg-day 1.4E-02
Molybdenum 3.9E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 5.0E-03 mg/kg-day 1.1E-04
Naphthalene 5.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-02 mg/kg-day 4.0E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 4.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.6E-10 1.2E-07 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 4.2E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-01 mg/kg-day 4.1E-07
Phenol 1.0E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.6E-07
Pyrene 1.1E-01 mg/kg 5.3E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-02 mg/kg-day 5.2E-06
Selenium 1.2E+00 mg/kg 5.6E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 5.0E-03 mg/kg-day 3.3E-04
Silver 4.0E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 5.5E-06 mg/kg-day 5.0E-03 mg/kg-day 1.1E-03
Tin 1.5E+01 mg/kg 7.0E-06 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 6.0E-01 mg/kg-day 3.4E-05

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Titanium 3.9E+03 mg/kg 1.8E-03 mg/kg-day -- -- -- 5.3E-03 mg/kg-day -- -- --
Toluene 7.0E-03 mg/kg 3.3E-09 mg/kg-day -- -- -- 9.7E-09 mg/kg-day 8.0E-02 mg/kg-day 1.2E-07
Total PCBs 3.6E-02 mg/kg 1.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.4E-08 4.9E-08 mg/kg-day 2.0E-05 mg/kg-day 2.5E-03
Vanadium 1.5E+02 mg/kg 6.9E-05 mg/kg-day -- -- -- 2.0E-04 mg/kg-day 5.0E-03 mg/kg-day 4.0E-02
Xylene (total) 1.5E-02 mg/kg 7.0E-09 mg/kg-day -- -- -- 2.1E-08 mg/kg-day 2.0E-01 mg/kg-day 1.0E-07
Zinc 6.8E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 9.3E-04 mg/kg-day 3.0E-01 mg/kg-day 3.1E-03

Exp. Route Total 1.34E-06 1.4E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.8E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 5.5E-08 5.1E-07 mg/kg-day 2.0E-03 mg/kg-day 2.6E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 7.5E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 1.0E-03 mg/kg-day 2.2E-05
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 6.3E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
4,4'-DDD 3.0E-03 mg/kg 5.6E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.3E-10 1.6E-09 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 2.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.4E-10 6.4E-09 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 6.0E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-10 1.7E-09 mg/kg-day 5.0E-04 mg/kg-day 3.5E-06
Acenaphthene 4.2E-02 mg/kg 1.0E-08 mg/kg-day -- -- -- 3.0E-08 mg/kg-day 6.0E-02 mg/kg-day 5.0E-07
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Anthracene 3.8E-02 mg/kg 9.3E-09 mg/kg-day -- -- -- 2.7E-08 mg/kg-day 3.0E-01 mg/kg-day 9.0E-08
Antimony 4.8E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 4.8E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.5E-08 3.7E-08 mg/kg-day 2.0E-05 mg/kg-day 1.8E-03
Barium 1.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 3.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.5E-07 8.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.8E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-02 mg/kg-day 1.3E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 6.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.2E-08 2.0E-07 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 5.9E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 1.0E-03 mg/kg-day 1.7E-05
Carbazole 1.2E-02 mg/kg 2.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.5E-10 8.5E-09 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.3E-01 mg/kg 3.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.8E-09 9.2E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 7.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 2.1E-02 mg/kg 5.1E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 4.0E-02 mg/kg-day 3.7E-07
Dieldrin 2.0E-03 mg/kg 3.7E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 6.0E-09 1.1E-09 mg/kg-day 5.0E-05 mg/kg-day 2.2E-05
Dioxin TEQ 4.2E-07 mg/kg 2.4E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-09 6.9E-14 mg/kg-day 1.0E-09 mg/kg-day 6.9E-05
Endrin ketone 5.3E-03 mg/kg 9.9E-10 mg/kg-day -- -- -- 2.9E-09 mg/kg-day 3.0E-04 mg/kg-day 9.7E-06
Ethylbenzene 1.2E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 1.2E-01 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 4.0E-02 mg/kg-day 2.2E-06
Fluorene 3.1E-02 mg/kg 7.6E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 4.0E-02 mg/kg-day 5.5E-07
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 1.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-08 3.8E-08 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Molybdenum 3.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Naphthalene 5.9E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.1E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 1.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.5E-10 4.7E-08 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-01 mg/kg-day 2.1E-07
Phenol 1.0E-01 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 3.0E-01 mg/kg-day 1.8E-07
Pyrene 1.1E-01 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.0E-08 mg/kg-day 3.0E-02 mg/kg-day 2.7E-06
Selenium 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 7.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 3.6E-02 mg/kg 9.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.9E-08 2.8E-08 mg/kg-day 2.0E-05 mg/kg-day 1.4E-03
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Xylene (total) 1.5E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 6.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 6.7E-07 3.6E-03
Exposure Point Total 2.0E-06 1.4E-01

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 2.3E-07 ug/m3 8.9E-05 (μg/m3)-1 2.0E-11 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 9.7E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.0E-03 mg/kg 7.3E-10 ug/m3 6.9E-05 (μg/m3)-1 5.0E-14 2.1E-12 mg/m3 -- -- --
4,4'-DDE 1.2E-02 mg/kg 2.8E-09 ug/m3 9.7E-05 (μg/m3)-1 2.7E-13 8.2E-12 mg/m3 -- -- --
4,4'-DDT 1.1E-02 mg/kg 2.6E-09 ug/m3 9.7E-05 (μg/m3)-1 2.5E-13 7.5E-12 mg/m3 -- -- --
Antimony 4.8E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 3.4E-09 mg/m3 -- -- --
Aroclor-1260 4.8E-02 mg/kg 1.2E-08 ug/m3 5.7E-04 (μg/m3)-1 6.6E-12 3.4E-11 mg/m3 -- -- --
Barium 1.6E+02 mg/kg 3.9E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 5.0E-04 mg/m3 2.3E-04
Benzo(a)anthracene 9.9E-02 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.6E-12 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 2.9E-08 ug/m3 1.1E-03 (μg/m3)-1 3.2E-11 8.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 6.0E-08 ug/m3 1.1E-04 (μg/m3)-1 6.6E-12 1.8E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.3E-08 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 2.8E-01 mg/kg 6.8E-08 ug/m3 1.1E-04 (μg/m3)-1 7.4E-12 2.0E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 7.6E-07 ug/m3 4.2E-03 (μg/m3)-1 3.2E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Carbazole 1.2E-02 mg/kg 2.9E-09 ug/m3 1.1E-05 (μg/m3)-1 3.2E-14 8.5E-12 mg/m3 -- -- --
Chromium 1.0E+02 mg/kg 2.4E-05 ug/m3 -- -- -- 7.1E-08 mg/m3 -- -- --
Chrysene 1.3E-01 mg/kg 3.1E-08 ug/m3 1.1E-05 (μg/m3)-1 3.4E-13 9.1E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 2.6E-06 ug/m3 9.0E-03 (μg/m3)-1 2.3E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Copper 7.9E+01 mg/kg 1.9E-05 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --
Dieldrin 2.0E-03 mg/kg 4.8E-10 ug/m3 4.6E-03 (μg/m3)-1 2.2E-12 1.4E-12 mg/m3 -- -- --
Dioxin TEQ 4.2E-07 mg/kg 1.0E-13 ug/m3 3.8E+01 (μg/m3)-1 3.9E-12 3.0E-16 mg/m3 4.0E-08 mg/m3 7.4E-09
Endrin ketone 5.3E-03 mg/kg 1.3E-09 ug/m3 -- -- -- 3.7E-12 mg/m3 -- -- --
Fluoranthene 1.2E-01 mg/kg 2.9E-08 ug/m3 -- -- -- 8.5E-11 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 1.3E-08 ug/m3 1.1E-04 (μg/m3)-1 1.4E-12 3.7E-11 mg/m3 -- -- --
Lead 3.3E+02 mg/kg 7.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 3.4E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Molybdenum 3.9E-01 mg/kg 9.5E-08 ug/m3 -- -- -- 2.8E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.1E-08 ug/m3 2.6E-06 (μg/m3)-1 5.4E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 1.2E+00 mg/kg 2.9E-07 ug/m3 -- -- -- 8.5E-10 mg/m3 2.0E-02 mg/m3 4.2E-08
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Silver 4.0E+00 mg/kg 9.7E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --
Tin 1.5E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 9.4E-04 ug/m3 -- -- -- 2.7E-06 mg/m3 1.0E-04 mg/m3 2.7E-02
Total PCBs 3.6E-02 mg/kg 8.7E-09 ug/m3 5.7E-04 (μg/m3)-1 5.0E-12 2.5E-11 mg/m3 -- -- --
Vanadium 1.5E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --
Zinc 6.8E+02 mg/kg 1.6E-04 ug/m3 -- -- -- 4.8E-07 mg/m3 -- -- --

Exp. Route Total 2.6E-08 4.9E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 2.7E-04 ug/m3 2.1E-05 (μg/m3)-1 5.6E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 2-Butanone 9.9E-01 mg/kg 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05

2-Methylnaphthalene 6.3E-02 mg/kg 3.3E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 -- -- --
Acenaphthene 4.2E-02 mg/kg 9.1E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 2.7E-03 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 3.8E-02 mg/kg 2.2E-05 ug/m3 -- -- -- 6.5E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 1.2E-02 ug/m3 2.9E-05 (μg/m3)-1 3.5E-07 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Carbon disulfide 1.3E-02 mg/kg 3.4E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 7.0E-01 mg/m3 1.4E-05
Chloromethane 2.1E-04 mg/kg 5.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 2.1E-02 mg/kg 2.3E-05 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --
Ethylbenzene 1.2E-02 mg/kg 6.5E-04 ug/m3 2.5E-06 (μg/m3)-1 1.6E-09 1.9E-06 mg/m3 1.0E+00 mg/m3 1.9E-06
Fluorene 3.1E-02 mg/kg 3.4E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 3.9E-04 ug/m3 3.4E-05 (μg/m3)-1 1.3E-08 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 9.0E-02 mg/kg 5.2E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 1.5E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 7.0E-03 mg/kg 5.0E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 5.0E+00 mg/m3 2.9E-07
Xylene (total) 1.5E-02 mg/kg 7.9E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E-01 mg/m3 2.3E-05

Exp. Route Total 3.7E-07 1.6E-03
Exposure Point Total 4.0E-07 5.0E-02

Exposure Medium Total 2.4E-06 1.9E-01
Medium Total 2.4E-06 1.9E-01
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 2.9E-05 (μg/m3)-1 4.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 2.9E-05 (μg/m3)-1 5.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 4.2E-05 (μg/m3)-1 2.3E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 5.3E-06 (μg/m3)-1 3.1E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 7.8E-05 (μg/m3)-1 3.8E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.0E-05 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.9E-06 Total of Receptor Hazards (Soil and Soil Gas) 2.2E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.3E-05 Total of Receptor Hazards (Soil and Groundwater) 2.7E-01
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TABLE I2-7.5.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter

6 of 6



TABLE I2-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil 1,2-Dichloroethane 8.8E-11 -- -- 8.8E-11 Kidney 2.7E-07 -- -- 2.7E-07

2,4-Dinitrotoluene 1.4E-07 -- 5.5E-08 1.9E-07 CNS 6.4E-04 -- 2.6E-04 9.0E-04
2,6-Dinitrotoluene -- -- -- -- CNS 5.5E-05 -- 2.2E-05 7.7E-05
2-Butanone -- -- -- -- Developmental 2.3E-06 -- -- 2.3E-06
2-Methylnaphthalene -- -- -- -- Respiratory 2.2E-05 -- -- 2.2E-05
4,4'-DDD 3.4E-10 -- 1.3E-10 4.7E-10 -- -- -- -- --
4,4'-DDE 1.9E-09 -- 7.4E-10 2.6E-09 -- -- -- -- --
4,4'-DDT 1.7E-09 -- 2.0E-10 1.9E-09 Liver 2.9E-05 -- 3.5E-06 3.3E-05
Acenaphthene -- -- -- -- Liver 9.6E-07 -- 5.0E-07 1.5E-06
Acetone -- -- -- -- Kidney 1.8E-07 -- -- 1.8E-07
Anthracene -- -- -- -- No Observed Effects 1.7E-07 -- 9.0E-08 2.6E-07
Antimony -- -- -- -- Blood 1.6E-02 -- -- 1.6E-02
Aroclor-1260 4.5E-08 -- 2.5E-08 7.0E-08 Eyes, Nails, Immunological 3.3E-03 -- 1.8E-03 5.1E-03
Barium -- -- -- -- Kidney 1.1E-03 -- -- 1.1E-03
Benzene 6.6E-09 -- -- 6.6E-09 Blood 4.8E-05 -- -- 4.8E-05
Benzo(a)anthracene 5.6E-08 -- 2.9E-08 8.5E-08 -- -- -- -- --
Benzo(a)pyrene 6.8E-07 -- 3.5E-07 1.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-07 -- 7.3E-08 2.1E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.5E-06 -- 1.3E-06 3.7E-06
Benzo(k)fluoranthene 1.6E-07 -- 8.2E-08 2.4E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.3E-03 -- 1.7E-05 4.3E-03
Carbazole 6.8E-10 -- 3.5E-10 1.0E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 1.8E-07 -- -- 1.8E-07
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 9.2E-05 -- -- 9.2E-05
Chrysene 7.3E-09 -- 3.8E-09 1.1E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.9E-02 -- -- 4.9E-02
Copper -- -- -- -- GI 2.7E-03 -- -- 2.7E-03
Dibenzofuran -- -- -- -- Blood 7.2E-07 -- 3.7E-07 1.1E-06
Dieldrin 1.5E-08 -- 6.0E-09 2.1E-08 Liver 5.5E-05 -- 2.2E-05 7.7E-05
Dioxin TEQ 2.6E-08 -- 3.1E-09 2.9E-08 Developmental 5.7E-04 -- 6.9E-05 6.4E-04
Endrin ketone -- -- -- -- Liver, CNS 2.4E-05 -- 9.7E-06 3.4E-05
Ethylbenzene 6.2E-11 -- -- 6.2E-11 Liver, Kidney 1.6E-07 -- -- 1.6E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 4.1E-06 -- 2.2E-06 6.3E-06
Fluorene -- -- -- -- Blood 1.1E-06 -- 5.5E-07 1.6E-06
Indeno(1,2,3-cd)pyrene 3.0E-08 -- 1.5E-08 4.5E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.4E-02 -- -- 1.4E-02
Molybdenum -- -- -- -- Blood 1.1E-04 -- -- 1.1E-04
Naphthalene -- -- -- -- Body Weight 4.0E-06 -- 2.1E-06 6.1E-06
n-Nitrosodiphenylamine 3.6E-10 -- 1.5E-10 5.1E-10 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 4.1E-07 -- 2.1E-07 6.2E-07
Phenol -- -- -- -- Body Weight 4.6E-07 -- 1.8E-07 6.4E-07
Pyrene -- -- -- -- Kidney 5.2E-06 -- 2.7E-06 7.8E-06
Selenium -- -- -- -- Whole Body 3.3E-04 -- -- 3.3E-04
Silver -- -- -- -- Skin 1.1E-03 -- -- 1.1E-03

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Tin -- -- -- -- Liver, Kidney 3.4E-05 -- -- 3.4E-05
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 1.2E-07 -- -- 1.2E-07
Total PCBs 3.4E-08 -- 1.9E-08 5.3E-08 Developmental 2.5E-03 -- 1.4E-03 3.9E-03
Vanadium -- -- -- -- Hair 4.0E-02 -- -- 4.0E-02
Xylene (total) -- -- -- -- Body Weight, Death 1.0E-07 -- -- 1.0E-07
Zinc -- -- -- -- Blood 3.1E-03 -- -- 3.1E-03

Chemical Total 1.3E-06 -- 6.7E-07 2.0E-06 1.4E-01 -- 3.6E-03 1.4E-01
Exposure Point Total 2.0E-06 1.4E-01

Outdoor Air 1,2-Dichloroethane -- 5.6E-09 -- 5.6E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 2,4-Dinitrotoluene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --

2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 5.0E-14 -- 5.0E-14 -- -- -- -- --
4,4'-DDE -- 2.7E-13 -- 2.7E-13 -- -- -- -- --
4,4'-DDT -- 2.5E-13 -- 2.5E-13 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1260 -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 2.3E-04 -- 2.3E-04
Benzene -- 3.5E-07 -- 3.5E-07 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 2.6E-12 -- 2.6E-12 -- -- -- -- --
Benzo(a)pyrene -- 3.2E-11 -- 3.2E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 7.4E-12 -- 7.4E-12 -- -- -- -- --
Cadmium -- 3.2E-09 -- 3.2E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Carbazole -- 3.2E-14 -- 3.2E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.4E-05 -- 1.4E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 3.4E-13 -- 3.4E-13 -- -- -- -- --
Cobalt -- 2.3E-08 -- 2.3E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 2.2E-12 -- 2.2E-12 -- -- -- -- --
Dioxin TEQ -- 3.9E-12 -- 3.9E-12 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 7.4E-09 -- 7.4E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-09 -- 1.6E-09 Developmental -- 1.9E-06 -- 1.9E-06
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
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TABLE I2-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Indeno(1,2,3-cd)pyrene -- 1.4E-12 -- 1.4E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 1.3E-08 -- 1.3E-08 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 5.4E-14 -- 5.4E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 4.2E-08 -- 4.2E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.7E-02 -- 2.7E-02
Toluene -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07
Total PCBs -- 5.0E-12 -- 5.0E-12 -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 2.3E-05 -- 2.3E-05
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.0E-07 -- 4.0E-07 -- 5.0E-02 -- 5.0E-02
Exposure Point Total 4.0E-07 5.0E-02

Exposure Medium Total 2.4E-06 1.9E-01
Medium Total 2.4E-06 1.9E-01

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 4.1E-08 -- 4.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02
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TABLE I2-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 5.3E-09 -- 5.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.3E-08 -- 2.3E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.1E-09 -- 3.1E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 3.8E-06 -- 3.8E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.9E-06 Total Hazard (Soil and Soil Gas) 2.2E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.3E-05 Total Hazard (Soil and Groundwater) 2.7E-01
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TABLE I2-8.5.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.9E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 6.9E-06 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 4.2E-08 -- --
NOAEL No observed adverse effects level CNS 3.5E-02 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 1.0E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.5E-03 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 7.4E-09 -- --
VOC Volatile organic compound Eyes 5.1E-03 -- --

Fetus 2.3E-04 -- --
GI 2.7E-03 3.9E-05 --

Hair 4.0E-02 -- --
Immunological 5.1E-03 -- --

Kidney 5.6E-03 5.6E-06 --
Liver 1.9E-04 7.0E-02 2.0E-02
Nails 5.1E-03 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 9.3E-05 -- --

Nose -- -- --
Organ weight 1.2E-07 2.7E-04 4.2E-05

PNS 1.4E-05 9.7E-06 6.4E-07
Reproductive 7.4E-09 -- --

Respiratory 2.9E-02 3.2E-05 1.3E-04
Skin 1.1E-03 -- --

Vascular -- -- --
Whole body 3.3E-04 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I2-9.5.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --

Vinyl chloride -- 3.8E-06 -- 3.8E-06 -- -- -- -- --

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.0E-05 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00
Medium Total 1.0E-05 0.0E+00

Receptor Total (soil and soil gas) Total Risk (Soil and Soil Gas) 0.0E+00 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (soil and groundwater) Total Risk (Soil and Groundwater) 1.0E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 4.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.1E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.0E-06 mg/kg-day 3.1E-01 (mg/kg-day)-1 3.2E-07 1.2E-05 mg/kg-day 2.0E-03 mg/kg-day 6.0E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 1.0E-03 mg/kg-day 5.1E-04
2-Butanone 9.9E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.1E-05
2-Methylnaphthalene 6.3E-02 mg/kg 6.9E-08 mg/kg-day -- -- -- 8.1E-07 mg/kg-day 4.0E-03 mg/kg-day 2.0E-04
4,4'-DDD 3.0E-03 mg/kg 3.3E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 7.9E-10 3.8E-08 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 1.3E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.3E-09 1.5E-07 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.0E-09 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.7E-04
Acenaphthene 4.2E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 6.0E-02 mg/kg-day 8.9E-06
Acetone 1.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 9.0E-01 mg/kg-day 1.7E-06
Anthracene 3.8E-02 mg/kg 4.2E-08 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 3.0E-01 mg/kg-day 1.6E-06
Antimony 4.8E+00 mg/kg 5.2E-06 mg/kg-day -- -- -- 6.1E-05 mg/kg-day 4.0E-04 mg/kg-day 1.5E-01
Aroclor-1260 4.8E-02 mg/kg 5.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.1E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02
Barium 1.6E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 2.0E-01 mg/kg-day 1.0E-02
Benzene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.5E-08 1.8E-06 mg/kg-day 4.0E-03 mg/kg-day 4.5E-04
Benzo(a)anthracene 9.9E-02 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 2.7E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-07 3.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 5.9E-08 mg/kg-day -- -- -- 6.9E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(k)fluoranthene 2.8E-01 mg/kg 3.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.7E-07 3.6E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 3.5E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Carbazole 1.2E-02 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-09 1.5E-07 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 1.0E-01 mg/kg-day 1.7E-06
Chloromethane 2.1E-04 mg/kg 2.3E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day -- -- --
Chromium 1.0E+02 mg/kg 1.1E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.6E-04
Chrysene 1.3E-01 mg/kg 1.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-08 1.7E-06 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Copper 7.9E+01 mg/kg 8.7E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 4.0E-02 mg/kg-day 2.5E-02
Dibenzofuran 2.1E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 4.0E-02 mg/kg-day 6.7E-06
Dieldrin 2.0E-03 mg/kg 2.2E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.5E-08 2.6E-08 mg/kg-day 5.0E-05 mg/kg-day 5.1E-04
Dioxin TEQ 4.2E-07 mg/kg 4.6E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 6.0E-08 5.4E-12 mg/kg-day 1.0E-09 mg/kg-day 5.4E-03
Endrin ketone 5.3E-03 mg/kg 5.8E-09 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-04 mg/kg-day 2.3E-04
Ethylbenzene 1.2E-02 mg/kg 1.3E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.4E-10 1.5E-07 mg/kg-day 1.0E-01 mg/kg-day 1.5E-06
Fluoranthene 1.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 4.0E-02 mg/kg-day 3.9E-05
Fluorene 3.1E-02 mg/kg 3.4E-08 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 4.0E-02 mg/kg-day 9.9E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.0E-08 6.8E-07 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg 3.6E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 1.5E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Molybdenum 3.9E-01 mg/kg 4.3E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 5.0E-03 mg/kg-day 1.0E-03
Naphthalene 5.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 9.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 8.5E-10 1.1E-06 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 9.8E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 3.0E-01 mg/kg-day 3.8E-06
Phenol 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.3E-06
Pyrene 1.1E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-02 mg/kg-day 4.8E-05
Selenium 1.2E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 5.0E-03 mg/kg-day 3.1E-03
Silver 4.0E+00 mg/kg 4.4E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02
Tin 1.5E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04
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Titanium 3.9E+03 mg/kg 4.2E-03 mg/kg-day -- -- -- 5.0E-02 mg/kg-day -- -- --
Toluene 7.0E-03 mg/kg 7.7E-09 mg/kg-day -- -- -- 9.0E-08 mg/kg-day 8.0E-02 mg/kg-day 1.1E-06
Total PCBs 3.6E-02 mg/kg 4.0E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.9E-08 4.6E-07 mg/kg-day 2.0E-05 mg/kg-day 2.3E-02
Vanadium 1.5E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01
Xylene (total) 1.5E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-01 mg/kg-day 9.6E-07
Zinc 6.8E+02 mg/kg 7.4E-04 mg/kg-day -- -- -- 8.7E-03 mg/kg-day 3.0E-01 mg/kg-day 2.9E-02

Exp. Route Total 3.1E-06 1.3E+00

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.0E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 9.3E-08 3.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.7E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 1.0E-03 mg/kg-day 1.5E-04
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 6.3E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
4,4'-DDD 3.0E-03 mg/kg 9.5E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.3E-10 1.1E-08 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 3.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 4.3E-08 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 1.0E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.5E-10 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05
Acenaphthene 4.2E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 6.0E-02 mg/kg-day 3.4E-06
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Anthracene 3.8E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 6.1E-07
Antimony 4.8E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 4.8E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-08 2.5E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02
Barium 1.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 9.9E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 5.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.0E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-02 mg/kg-day 8.7E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 1.3E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.0E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Carbazole 1.2E-02 mg/kg 5.0E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.9E-10 5.8E-08 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.3E-01 mg/kg 5.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.4E-09 6.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 7.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 2.1E-02 mg/kg 8.7E-09 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 4.0E-02 mg/kg-day 2.5E-06
Dieldrin 2.0E-03 mg/kg 6.4E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.0E-08 7.4E-09 mg/kg-day 5.0E-05 mg/kg-day 1.5E-04
Dioxin TEQ 4.2E-07 mg/kg 4.0E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.2E-09 4.7E-13 mg/kg-day 1.0E-09 mg/kg-day 4.7E-04
Endrin ketone 5.3E-03 mg/kg 1.7E-09 mg/kg-day -- -- -- 2.0E-08 mg/kg-day 3.0E-04 mg/kg-day 6.6E-05
Ethylbenzene 1.2E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 1.2E-01 mg/kg 5.0E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 4.0E-02 mg/kg-day 1.5E-05
Fluorene 3.1E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 4.0E-02 mg/kg-day 3.7E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 2.6E-07 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Molybdenum 3.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
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Naphthalene 5.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.7E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.5E-10 3.2E-07 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 3.7E-08 mg/kg-day -- -- -- 4.3E-07 mg/kg-day 3.0E-01 mg/kg-day 1.4E-06
Phenol 1.0E-01 mg/kg 3.2E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06
Pyrene 1.1E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 7.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 3.6E-02 mg/kg 1.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.2E-08 1.9E-07 mg/kg-day 2.0E-05 mg/kg-day 9.4E-03
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Xylene (total) 1.5E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 6.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.1E-06 2.5E-02
Exposure Point Total 4.3E-06 1.3E+00

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 5.7E-08 ug/m3 8.9E-05 (μg/m3)-1 5.1E-12 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 2.4E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.0E-03 mg/kg 1.8E-10 ug/m3 6.9E-05 (μg/m3)-1 1.3E-14 2.1E-12 mg/m3 -- -- --
4,4'-DDE 1.2E-02 mg/kg 7.0E-10 ug/m3 9.7E-05 (μg/m3)-1 6.8E-14 8.2E-12 mg/m3 -- -- --
4,4'-DDT 1.1E-02 mg/kg 6.4E-10 ug/m3 9.7E-05 (μg/m3)-1 6.2E-14 7.5E-12 mg/m3 -- -- --
Antimony 4.8E+00 mg/kg 2.9E-07 ug/m3 -- -- -- 3.4E-09 mg/m3 -- -- --
Aroclor-1260 4.8E-02 mg/kg 2.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.7E-12 3.4E-11 mg/m3 -- -- --
Barium 1.6E+02 mg/kg 9.9E-06 ug/m3 -- -- -- 1.2E-07 mg/m3 5.0E-04 mg/m3 2.3E-04
Benzo(a)anthracene 9.9E-02 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 7.3E-09 ug/m3 1.1E-03 (μg/m3)-1 8.1E-12 8.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.5E-08 ug/m3 1.1E-04 (μg/m3)-1 1.7E-12 1.8E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.3E-09 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-04 (μg/m3)-1 1.9E-12 2.0E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 1.9E-07 ug/m3 4.2E-03 (μg/m3)-1 8.0E-10 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Carbazole 1.2E-02 mg/kg 7.3E-10 ug/m3 1.1E-05 (μg/m3)-1 8.0E-15 8.5E-12 mg/m3 -- -- --
Chromium 1.0E+02 mg/kg 6.1E-06 ug/m3 -- -- -- 7.1E-08 mg/m3 -- -- --
Chrysene 1.3E-01 mg/kg 7.8E-09 ug/m3 1.1E-05 (μg/m3)-1 8.6E-14 9.1E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.4E-07 ug/m3 9.0E-03 (μg/m3)-1 5.8E-09 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Copper 7.9E+01 mg/kg 4.8E-06 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --
Dieldrin 2.0E-03 mg/kg 1.2E-10 ug/m3 4.6E-03 (μg/m3)-1 5.6E-13 1.4E-12 mg/m3 -- -- --
Dioxin TEQ 4.2E-07 mg/kg 2.5E-14 ug/m3 3.8E+01 (μg/m3)-1 9.6E-13 3.0E-16 mg/m3 4.0E-08 mg/m3 7.4E-09
Endrin ketone 5.3E-03 mg/kg 3.2E-10 ug/m3 -- -- -- 3.7E-12 mg/m3 -- -- --
Fluoranthene 1.2E-01 mg/kg 7.3E-09 ug/m3 -- -- -- 8.5E-11 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 3.2E-09 ug/m3 1.1E-04 (μg/m3)-1 3.5E-13 3.7E-11 mg/m3 -- -- --
Lead 3.3E+02 mg/kg 2.0E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 8.5E-05 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Molybdenum 3.9E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 2.8E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 5.2E-09 ug/m3 2.6E-06 (μg/m3)-1 1.4E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 1.2E+00 mg/kg 7.3E-08 ug/m3 -- -- -- 8.5E-10 mg/m3 2.0E-02 mg/m3 4.2E-08
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TABLE I2-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Silver 4.0E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --
Tin 1.5E+01 mg/kg 9.0E-07 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 2.3E-04 ug/m3 -- -- -- 2.7E-06 mg/m3 1.0E-04 mg/m3 2.7E-02
Total PCBs 3.6E-02 mg/kg 2.2E-09 ug/m3 5.7E-04 (μg/m3)-1 1.2E-12 2.5E-11 mg/m3 -- -- --
Vanadium 1.5E+02 mg/kg 8.9E-06 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --
Zinc 6.8E+02 mg/kg 4.1E-05 ug/m3 -- -- -- 4.8E-07 mg/m3 -- -- --

Exp. Route Total 6.6E-09 4.9E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.7E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 2-Butanone 9.9E-01 mg/kg 6.2E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05

2-Methylnaphthalene 6.3E-02 mg/kg 8.3E-05 ug/m3 -- -- -- 9.7E-07 mg/m3 -- -- --
Acenaphthene 4.2E-02 mg/kg 2.3E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 6.7E-04 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 3.8E-02 mg/kg 5.5E-06 ug/m3 -- -- -- 6.5E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 3.0E-03 ug/m3 2.9E-05 (μg/m3)-1 8.8E-08 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Carbon disulfide 1.3E-02 mg/kg 8.5E-04 ug/m3 -- -- -- 9.9E-06 mg/m3 7.0E-01 mg/m3 1.4E-05
Chloromethane 2.1E-04 mg/kg 1.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 2.1E-02 mg/kg 5.7E-06 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --
Ethylbenzene 1.2E-02 mg/kg 1.6E-04 ug/m3 2.5E-06 (μg/m3)-1 4.0E-10 1.9E-06 mg/m3 1.0E+00 mg/m3 1.9E-06
Fluorene 3.1E-02 mg/kg 8.4E-06 ug/m3 -- -- -- 9.8E-08 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 9.7E-05 ug/m3 3.4E-05 (μg/m3)-1 3.3E-09 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 9.0E-02 mg/kg 1.3E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 3.6E-06 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 7.0E-03 mg/kg 1.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 5.0E+00 mg/m3 2.9E-07
Xylene (total) 1.5E-02 mg/kg 2.0E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E-01 mg/m3 2.3E-05

Exp. Route Total 9.3E-08 1.6E-03
Exposure Point Total 9.9E-08 5.0E-02

Exposure Medium Total 4.4E-06 1.4E+00
Medium Total 4.4E-06 1.4E+00
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TABLE I2-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
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Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 2.9E-05 (μg/m3)-1 1.0E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.7E-07 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 2.9E-05 (μg/m3)-1 1.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 4.2E-05 (μg/m3)-1 5.7E-09 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 5.3E-06 (μg/m3)-1 7.6E-10 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 7.8E-05 (μg/m3)-1 9.4E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 2.5E-06 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 4.7E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.4E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 6.9E-06 Total of Receptor Hazards (Soil and Groundwater) 1.4E+00
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TABLE I2-7.5.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil 1,2-Dichloroethane 2.1E-10 -- -- 2.1E-10 Kidney 2.6E-06 -- -- 2.6E-06

2,4-Dinitrotoluene 3.2E-07 -- 9.3E-08 4.1E-07 CNS 6.0E-03 -- 1.7E-03 7.8E-03
2,6-Dinitrotoluene -- -- -- -- CNS 5.1E-04 -- 1.5E-04 6.6E-04
2-Butanone -- -- -- -- Developmental 2.1E-05 -- -- 2.1E-05
2-Methylnaphthalene -- -- -- -- Respiratory 2.0E-04 -- -- 2.0E-04
4,4'-DDD 7.9E-10 -- 2.3E-10 1.0E-09 -- -- -- -- --
4,4'-DDE 4.3E-09 -- 1.3E-09 5.6E-09 -- -- -- -- --
4,4'-DDT 4.0E-09 -- 3.5E-10 4.3E-09 Liver 2.7E-04 -- 2.4E-05 3.0E-04
Acenaphthene -- -- -- -- Liver 8.9E-06 -- 3.4E-06 1.2E-05
Acetone -- -- -- -- Kidney 1.7E-06 -- -- 1.7E-06
Anthracene -- -- -- -- No Observed Effects 1.6E-06 -- 6.1E-07 2.2E-06
Antimony -- -- -- -- Blood 1.5E-01 -- -- 1.5E-01
Aroclor-1260 1.1E-07 -- 4.3E-08 1.5E-07 Eyes, Nails, Immunological 3.1E-02 -- 1.2E-02 4.3E-02
Barium -- -- -- -- Kidney 1.0E-02 -- -- 1.0E-02
Benzene 1.5E-08 -- -- 1.5E-08 Blood 4.5E-04 -- -- 4.5E-04
Benzo(a)anthracene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --
Benzo(a)pyrene 1.6E-06 -- 6.0E-07 2.2E-06 -- -- -- -- --
Benzo(b)fluoranthene 3.3E-07 -- 1.2E-07 4.5E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-05 -- 8.7E-06 3.2E-05
Benzo(k)fluoranthene 3.7E-07 -- 1.4E-07 5.1E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Carbazole 1.6E-09 -- 5.9E-10 2.2E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 1.7E-06 -- -- 1.7E-06
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 8.6E-04 -- -- 8.6E-04
Chrysene 1.7E-08 -- 6.4E-09 2.3E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Copper -- -- -- -- GI 2.5E-02 -- -- 2.5E-02
Dibenzofuran -- -- -- -- Blood 6.7E-06 -- 2.5E-06 9.2E-06
Dieldrin 3.5E-08 -- 1.0E-08 4.5E-08 Liver 5.1E-04 -- 1.5E-04 6.6E-04
Dioxin TEQ 6.0E-08 -- 5.2E-09 6.5E-08 Developmental 5.4E-03 -- 4.7E-04 5.8E-03
Endrin ketone -- -- -- -- Liver, CNS 2.3E-04 -- 6.6E-05 2.9E-04
Ethylbenzene 1.4E-10 -- -- 1.4E-10 Liver, Kidney 1.5E-06 -- -- 1.5E-06
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.9E-05 -- 1.5E-05 5.3E-05
Fluorene -- -- -- -- Blood 9.9E-06 -- 3.7E-06 1.4E-05
Indeno(1,2,3-cd)pyrene 7.0E-08 -- 2.6E-08 9.6E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Molybdenum -- -- -- -- Blood 1.0E-03 -- -- 1.0E-03
Naphthalene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
n-Nitrosodiphenylamine 8.5E-10 -- 2.5E-10 1.1E-09 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 3.8E-06 -- 1.4E-06 5.3E-06
Phenol -- -- -- -- Body Weight 4.3E-06 -- 1.2E-06 5.5E-06
Pyrene -- -- -- -- Kidney 4.8E-05 -- 1.8E-05 6.6E-05
Selenium -- -- -- -- Whole Body 3.1E-03 -- -- 3.1E-03
Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Noncancer Hazard Quotient
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TABLE I2-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 1.1E-06 -- -- 1.1E-06
Total PCBs 7.9E-08 -- 3.2E-08 1.1E-07 Developmental 2.3E-02 -- 9.4E-03 3.2E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01
Xylene (total) -- -- -- -- Body Weight, Death 9.6E-07 -- -- 9.6E-07
Zinc -- -- -- -- Blood 2.9E-02 -- -- 2.9E-02

Chemical Total 3.1E-06 -- 1.1E-06 4.3E-06 1.3E+00 -- 2.5E-02 1.3E+00
Exposure Point Total 4.3E-06 1.3E+00

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 2,4-Dinitrotoluene -- 5.1E-12 -- 5.1E-12 -- -- -- -- --

2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 1.3E-14 -- 1.3E-14 -- -- -- -- --
4,4'-DDE -- 6.8E-14 -- 6.8E-14 -- -- -- -- --
4,4'-DDT -- 6.2E-14 -- 6.2E-14 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1260 -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 2.3E-04 -- 2.3E-04
Benzene -- 8.8E-08 -- 8.8E-08 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 8.1E-12 -- 8.1E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 1.9E-12 -- 1.9E-12 -- -- -- -- --
Cadmium -- 8.0E-10 -- 8.0E-10 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Carbazole -- 8.0E-15 -- 8.0E-15 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.4E-05 -- 1.4E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 8.6E-14 -- 8.6E-14 -- -- -- -- --
Cobalt -- 5.8E-09 -- 5.8E-09 Respiratory -- 1.2E-03 -- 1.2E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 5.6E-13 -- 5.6E-13 -- -- -- -- --
Dioxin TEQ -- 9.6E-13 -- 9.6E-13 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 7.4E-09 -- 7.4E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 4.0E-10 -- 4.0E-10 Developmental -- 1.9E-06 -- 1.9E-06
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
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Indeno(1,2,3-cd)pyrene -- 3.5E-13 -- 3.5E-13 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 3.3E-09 -- 3.3E-09 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 1.4E-14 -- 1.4E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 4.2E-08 -- 4.2E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.7E-02 -- 2.7E-02
Toluene -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07
Total PCBs -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 2.3E-05 -- 2.3E-05
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 9.9E-08 -- 9.9E-08 -- 5.0E-02 -- 5.0E-02
Exposure Point Total 9.9E-08 5.0E-02

Exposure Medium Total 4.4E-06 1.4E+00
Medium Total 4.4E-06 1.4E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.0E-08 -- 1.0E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

3 of 5



TABLE I2-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.3E-09 -- 1.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 5.7E-09 -- 5.7E-09 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 7.6E-10 -- 7.6E-10 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 9.4E-07 -- 9.4E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.7E-06 Total Hazard (Soil and Soil Gas) 1.4E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 6.9E-06 Total Hazard (Soil and Groundwater) 1.4E+00
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TABLE I2-8.5.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 5.8E-05 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 4.2E-08 -- --
NOAEL No observed adverse effects level CNS 1.6E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 9.6E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 3.8E-02 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 7.4E-09 -- --
VOC Volatile organic compound Eyes 4.3E-02 -- --

Fetus 2.3E-04 -- --
GI 2.5E-02 3.9E-05 --

Hair 3.7E-01 -- --
Immunological 4.3E-02 -- --

Kidney 5.1E-02 5.6E-06 --
Liver 1.6E-03 7.0E-02 2.0E-02
Nails 4.3E-02 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 8.7E-04 -- --

Nose -- -- --
Organ weight 1.1E-06 2.7E-04 4.2E-05

PNS 1.4E-05 9.7E-06 6.4E-07
Reproductive 7.4E-09 -- --

Respiratory 2.9E-02 3.2E-05 1.3E-04
Skin 1.0E-02 -- --

Vascular -- -- --
Whole body 3.1E-03 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I2-9.5.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.6E-06 -- 6.0E-07 2.2E-06 -- -- -- -- --

Chemical Total 1.6E-06 -- 6.0E-07 2.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-06 0.0E+00
Medium Total 2.2E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 2.2E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 3.4E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 6.3E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.9E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.5E-06 mg/kg-day 3.1E-01 (mg/kg-day)-1 4.6E-07 1.2E-05 mg/kg-day 2.0E-03 mg/kg-day 6.0E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 6.3E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 1.0E-03 mg/kg-day 5.1E-04
2-Butanone 9.9E-01 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.1E-05
2-Methylnaphthalene 6.3E-02 mg/kg 9.9E-08 mg/kg-day -- -- -- 8.1E-07 mg/kg-day 4.0E-03 mg/kg-day 2.0E-04
4,4'-DDD 3.0E-03 mg/kg 4.7E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.1E-09 3.8E-08 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 1.8E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 6.2E-09 1.5E-07 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 1.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.7E-09 1.4E-07 mg/kg-day 5.0E-04 mg/kg-day 2.7E-04
Acenaphthene 4.2E-02 mg/kg 6.6E-08 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 6.0E-02 mg/kg-day 8.9E-06
Acetone 1.2E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 9.0E-01 mg/kg-day 1.7E-06
Anthracene 3.8E-02 mg/kg 5.9E-08 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 3.0E-01 mg/kg-day 1.6E-06
Antimony 4.8E+00 mg/kg 7.5E-06 mg/kg-day -- -- -- 6.1E-05 mg/kg-day 4.0E-04 mg/kg-day 1.5E-01
Aroclor-1260 4.8E-02 mg/kg 7.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.5E-07 6.1E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02
Barium 1.6E+02 mg/kg 2.6E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 2.0E-01 mg/kg-day 1.0E-02
Benzene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.0E-01 (mg/kg-day)-1 2.2E-08 1.8E-06 mg/kg-day 4.0E-03 mg/kg-day 4.5E-04
Benzo(a)anthracene 9.9E-02 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 1.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.3E-06 1.5E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 3.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.7E-07 3.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 8.5E-08 mg/kg-day -- -- -- 6.9E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(k)fluoranthene 2.8E-01 mg/kg 4.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-07 3.6E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 4.9E-06 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 1.0E-03 mg/kg-day 4.0E-02
Carbazole 1.2E-02 mg/kg 1.9E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.3E-09 1.5E-07 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 1.0E-01 mg/kg-day 1.7E-06
Chloromethane 2.1E-04 mg/kg 3.3E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day -- -- --
Chromium 1.0E+02 mg/kg 1.6E-04 mg/kg-day -- -- -- 1.3E-03 mg/kg-day 1.5E+00 mg/kg-day 8.6E-04
Chrysene 1.3E-01 mg/kg 2.0E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.4E-08 1.7E-06 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.5E-01
Copper 7.9E+01 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 4.0E-02 mg/kg-day 2.5E-02
Dibenzofuran 2.1E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 4.0E-02 mg/kg-day 6.7E-06
Dieldrin 2.0E-03 mg/kg 3.1E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 5.0E-08 2.6E-08 mg/kg-day 5.0E-05 mg/kg-day 5.1E-04
Dioxin TEQ 4.2E-07 mg/kg 6.6E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.5E-08 5.4E-12 mg/kg-day 1.0E-09 mg/kg-day 5.4E-03
Endrin ketone 5.3E-03 mg/kg 8.3E-09 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-04 mg/kg-day 2.3E-04
Ethylbenzene 1.2E-02 mg/kg 1.9E-08 mg/kg-day 1.1E-02 (mg/kg-day)-1 2.1E-10 1.5E-07 mg/kg-day 1.0E-01 mg/kg-day 1.5E-06
Fluoranthene 1.2E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 4.0E-02 mg/kg-day 3.9E-05
Fluorene 3.1E-02 mg/kg 4.9E-08 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 4.0E-02 mg/kg-day 9.9E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 8.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 6.8E-07 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg 5.1E-04 mg/kg-day -- -- -- 4.2E-03 mg/kg-day -- -- --
Manganese 1.4E+03 mg/kg 2.2E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.4E-01 mg/kg-day 1.3E-01
Molybdenum 3.9E-01 mg/kg 6.2E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 5.0E-03 mg/kg-day 1.0E-03
Naphthalene 5.9E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 1.3E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.2E-09 1.1E-06 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 1.4E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 3.0E-01 mg/kg-day 3.8E-06
Phenol 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.3E-06
Pyrene 1.1E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-02 mg/kg-day 4.8E-05
Selenium 1.2E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 5.0E-03 mg/kg-day 3.1E-03
Silver 4.0E+00 mg/kg 6.3E-06 mg/kg-day -- -- -- 5.1E-05 mg/kg-day 5.0E-03 mg/kg-day 1.0E-02
Tin 1.5E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 6.0E-01 mg/kg-day 3.2E-04

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units
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Chemical of 
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Exposure 
Medium
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Titanium 3.9E+03 mg/kg 6.1E-03 mg/kg-day -- -- -- 5.0E-02 mg/kg-day -- -- --
Toluene 7.0E-03 mg/kg 1.1E-08 mg/kg-day -- -- -- 9.0E-08 mg/kg-day 8.0E-02 mg/kg-day 1.1E-06
Total PCBs 3.6E-02 mg/kg 5.7E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 4.6E-07 mg/kg-day 2.0E-05 mg/kg-day 2.3E-02
Vanadium 1.5E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 5.0E-03 mg/kg-day 3.7E-01
Xylene (total) 1.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-01 mg/kg-day 9.6E-07
Zinc 6.8E+02 mg/kg 1.1E-03 mg/kg-day -- -- -- 8.7E-03 mg/kg-day 3.0E-01 mg/kg-day 2.9E-02

Exp. Route Total 4.5E-06 1.3E+00

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 4.7E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.5E-07 3.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.7E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 1.0E-03 mg/kg-day 1.5E-04
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 6.3E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
4,4'-DDD 3.0E-03 mg/kg 1.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.6E-10 1.1E-08 mg/kg-day -- -- --
4,4'-DDE 1.2E-02 mg/kg 5.9E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.0E-09 4.3E-08 mg/kg-day -- -- --
4,4'-DDT 1.1E-02 mg/kg 1.6E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.5E-10 1.2E-08 mg/kg-day 5.0E-04 mg/kg-day 2.4E-05
Acenaphthene 4.2E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 6.0E-02 mg/kg-day 3.4E-06
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Anthracene 3.8E-02 mg/kg 2.5E-08 mg/kg-day -- -- -- 1.8E-07 mg/kg-day 3.0E-01 mg/kg-day 6.1E-07
Antimony 4.8E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1260 4.8E-02 mg/kg 3.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.8E-08 2.5E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02
Barium 1.6E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 9.9E-02 mg/kg 6.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.8E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 8.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.5E-07 5.8E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-07 1.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-02 mg/kg-day 8.7E-06
Benzo(k)fluoranthene 2.8E-01 mg/kg 1.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.2E-07 1.3E-06 mg/kg-day -- -- --
Cadmium 3.2E+00 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 1.0E-03 mg/kg-day 1.2E-04
Carbazole 1.2E-02 mg/kg 7.9E-09 mg/kg-day 1.2E-01 (mg/kg-day)-1 9.5E-10 5.8E-08 mg/kg-day -- -- --
Carbon disulfide 1.3E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.0E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.3E-01 mg/kg 8.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.0E-08 6.2E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 7.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 2.1E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 4.0E-02 mg/kg-day 2.5E-06
Dieldrin 2.0E-03 mg/kg 1.0E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.6E-08 7.4E-09 mg/kg-day 5.0E-05 mg/kg-day 1.5E-04
Dioxin TEQ 4.2E-07 mg/kg 6.4E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 8.3E-09 4.7E-13 mg/kg-day 1.0E-09 mg/kg-day 4.7E-04
Endrin ketone 5.3E-03 mg/kg 2.7E-09 mg/kg-day -- -- -- 2.0E-08 mg/kg-day 3.0E-04 mg/kg-day 6.6E-05
Ethylbenzene 1.2E-02 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 1.2E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 4.0E-02 mg/kg-day 1.5E-05
Fluorene 3.1E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 4.0E-02 mg/kg-day 3.7E-06
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 2.6E-07 mg/kg-day -- -- --
Lead 3.3E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 1.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Molybdenum 3.9E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
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TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Naphthalene 5.9E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 4.3E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.9E-10 3.2E-07 mg/kg-day -- -- --
Phenanthrene 9.0E-02 mg/kg 5.9E-08 mg/kg-day -- -- -- 4.3E-07 mg/kg-day 3.0E-01 mg/kg-day 1.4E-06
Phenol 1.0E-01 mg/kg 5.1E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06
Pyrene 1.1E-01 mg/kg 7.4E-08 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.0E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.5E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 7.0E-03 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 3.6E-02 mg/kg 2.6E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.1E-08 1.9E-07 mg/kg-day 2.0E-05 mg/kg-day 9.4E-03
Vanadium 1.5E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Xylene (total) 1.5E-02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 6.8E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.8E-06 2.5E-02
Exposure Point Total 6.3E-06 1.3E+00

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 2.8E-07 ug/m3 8.9E-05 (μg/m3)-1 2.5E-11 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 1.2E-08 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.0E-03 mg/kg 9.1E-10 ug/m3 6.9E-05 (μg/m3)-1 6.3E-14 2.1E-12 mg/m3 -- -- --
4,4'-DDE 1.2E-02 mg/kg 3.5E-09 ug/m3 9.7E-05 (μg/m3)-1 3.4E-13 8.2E-12 mg/m3 -- -- --
4,4'-DDT 1.1E-02 mg/kg 3.2E-09 ug/m3 9.7E-05 (μg/m3)-1 3.1E-13 7.5E-12 mg/m3 -- -- --
Antimony 4.8E+00 mg/kg 1.4E-06 ug/m3 -- -- -- 3.4E-09 mg/m3 -- -- --
Aroclor-1260 4.8E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.3E-12 3.4E-11 mg/m3 -- -- --
Barium 1.6E+02 mg/kg 4.9E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 5.0E-04 mg/m3 2.3E-04
Benzo(a)anthracene 9.9E-02 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 1.2E-01 mg/kg 3.7E-08 ug/m3 1.1E-03 (μg/m3)-1 4.0E-11 8.5E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 2.5E-01 mg/kg 7.6E-08 ug/m3 1.1E-04 (μg/m3)-1 8.3E-12 1.8E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.6E-08 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 2.8E-01 mg/kg 8.5E-08 ug/m3 1.1E-04 (μg/m3)-1 9.3E-12 2.0E-10 mg/m3 -- -- --
Cadmium 3.2E+00 mg/kg 9.5E-07 ug/m3 4.2E-03 (μg/m3)-1 4.0E-09 2.2E-09 mg/m3 2.0E-05 mg/m3 1.1E-04
Carbazole 1.2E-02 mg/kg 3.6E-09 ug/m3 1.1E-05 (μg/m3)-1 4.0E-14 8.5E-12 mg/m3 -- -- --
Chromium 1.0E+02 mg/kg 3.1E-05 ug/m3 -- -- -- 7.1E-08 mg/m3 -- -- --
Chrysene 1.3E-01 mg/kg 3.9E-08 ug/m3 1.1E-05 (μg/m3)-1 4.3E-13 9.1E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 3.2E-06 ug/m3 9.0E-03 (μg/m3)-1 2.9E-08 7.5E-09 mg/m3 6.0E-06 mg/m3 1.2E-03
Copper 7.9E+01 mg/kg 2.4E-05 ug/m3 -- -- -- 5.6E-08 mg/m3 -- -- --
Dieldrin 2.0E-03 mg/kg 6.0E-10 ug/m3 4.6E-03 (μg/m3)-1 2.8E-12 1.4E-12 mg/m3 -- -- --
Dioxin TEQ 4.2E-07 mg/kg 1.3E-13 ug/m3 3.8E+01 (μg/m3)-1 4.8E-12 3.0E-16 mg/m3 4.0E-08 mg/m3 7.4E-09
Endrin ketone 5.3E-03 mg/kg 1.6E-09 ug/m3 -- -- -- 3.7E-12 mg/m3 -- -- --
Fluoranthene 1.2E-01 mg/kg 3.7E-08 ug/m3 -- -- -- 8.5E-11 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 5.3E-02 mg/kg 1.6E-08 ug/m3 1.1E-04 (μg/m3)-1 1.8E-12 3.7E-11 mg/m3 -- -- --
Lead 3.3E+02 mg/kg 9.9E-05 ug/m3 -- -- -- 2.3E-07 mg/m3 -- -- --
Manganese 1.4E+03 mg/kg 4.3E-04 ug/m3 -- -- -- 9.9E-07 mg/m3 5.0E-05 mg/m3 2.0E-02
Molybdenum 3.9E-01 mg/kg 1.2E-07 ug/m3 -- -- -- 2.8E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.6E-08 ug/m3 2.6E-06 (μg/m3)-1 6.8E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 3.0E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 1.2E+00 mg/kg 3.6E-07 ug/m3 -- -- -- 8.5E-10 mg/m3 2.0E-02 mg/m3 4.2E-08

3 of 6



TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Silver 4.0E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --
Tin 1.5E+01 mg/kg 4.5E-06 ug/m3 -- -- -- 1.1E-08 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 1.2E-03 ug/m3 -- -- -- 2.7E-06 mg/m3 1.0E-04 mg/m3 2.7E-02
Total PCBs 3.6E-02 mg/kg 1.1E-08 ug/m3 5.7E-04 (μg/m3)-1 6.2E-12 2.5E-11 mg/m3 -- -- --
Vanadium 1.5E+02 mg/kg 4.4E-05 ug/m3 -- -- -- 1.0E-07 mg/m3 -- -- --
Zinc 6.8E+02 mg/kg 2.0E-04 ug/m3 -- -- -- 4.8E-07 mg/m3 -- -- --

Exp. Route Total 3.3E-08 4.9E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 3.3E-04 ug/m3 2.1E-05 (μg/m3)-1 7.0E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 2-Butanone 9.9E-01 mg/kg 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05

2-Methylnaphthalene 6.3E-02 mg/kg 4.1E-04 ug/m3 -- -- -- 9.7E-07 mg/m3 -- -- --
Acenaphthene 4.2E-02 mg/kg 1.1E-04 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 3.4E-03 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 3.8E-02 mg/kg 2.8E-05 ug/m3 -- -- -- 6.5E-08 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 1.5E-02 ug/m3 2.9E-05 (μg/m3)-1 4.4E-07 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Carbon disulfide 1.3E-02 mg/kg 4.2E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 7.0E-01 mg/m3 1.4E-05
Chloromethane 2.1E-04 mg/kg 6.8E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 2.1E-02 mg/kg 2.8E-05 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --
Ethylbenzene 1.2E-02 mg/kg 8.1E-04 ug/m3 2.5E-06 (μg/m3)-1 2.0E-09 1.9E-06 mg/m3 1.0E+00 mg/m3 1.9E-06
Fluorene 3.1E-02 mg/kg 4.2E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 4.9E-04 ug/m3 3.4E-05 (μg/m3)-1 1.7E-08 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 9.0E-02 mg/kg 6.6E-05 ug/m3 -- -- -- 1.5E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 1.8E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 7.0E-03 mg/kg 6.3E-04 ug/m3 -- -- -- 1.5E-06 mg/m3 5.0E+00 mg/m3 2.9E-07
Xylene (total) 1.5E-02 mg/kg 9.8E-04 ug/m3 -- -- -- 2.3E-06 mg/m3 1.0E-01 mg/m3 2.3E-05

Exp. Route Total 4.6E-07 1.6E-03
Exposure Point Total 5.0E-07 5.0E-02

Exposure Medium Total 6.8E-06 1.4E+00
Medium Total 6.8E-06 1.4E+00
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TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
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EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
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Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 2.9E-05 (μg/m3)-1 5.2E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.9E-06 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 2.9E-05 (μg/m3)-1 6.7E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 4.2E-05 (μg/m3)-1 2.8E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 5.3E-06 (μg/m3)-1 3.8E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 7.8E-05 (μg/m3)-1 4.7E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.3E-05 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 8.6E-06 Total of Receptor Hazards (Soil and Soil Gas) 1.4E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 2.0E-05 Total of Receptor Hazards (Soil and Groundwater) 1.4E+00
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TABLE I2-7.5.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
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EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
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Chemical of 
Potentical ConcernMedium
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EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil 1,2-Dichloroethane 2.9E-10 -- -- 2.9E-10 Kidney 2.6E-06 -- -- 2.6E-06

2,4-Dinitrotoluene 4.6E-07 -- 1.5E-07 6.0E-07 CNS 6.0E-03 -- 1.7E-03 7.8E-03
2,6-Dinitrotoluene -- -- -- -- CNS 5.1E-04 -- 1.5E-04 6.6E-04
2-Butanone -- -- -- -- Developmental 2.1E-05 -- -- 2.1E-05
2-Methylnaphthalene -- -- -- -- Respiratory 2.0E-04 -- -- 2.0E-04
4,4'-DDD 1.1E-09 -- 3.6E-10 1.5E-09 -- -- -- -- --
4,4'-DDE 6.2E-09 -- 2.0E-09 8.2E-09 -- -- -- -- --
4,4'-DDT 5.7E-09 -- 5.5E-10 6.2E-09 Liver 2.7E-04 -- 2.4E-05 3.0E-04
Acenaphthene -- -- -- -- Liver 8.9E-06 -- 3.4E-06 1.2E-05
Acetone -- -- -- -- Kidney 1.7E-06 -- -- 1.7E-06
Anthracene -- -- -- -- No Observed Effects 1.6E-06 -- 6.1E-07 2.2E-06
Antimony -- -- -- -- Blood 1.5E-01 -- -- 1.5E-01
Aroclor-1260 1.5E-07 -- 6.8E-08 2.2E-07 Eyes, Nails, Immunological 3.1E-02 -- 1.2E-02 4.3E-02
Barium -- -- -- -- Kidney 1.0E-02 -- -- 1.0E-02
Benzene 2.2E-08 -- -- 2.2E-08 Blood 4.5E-04 -- -- 4.5E-04
Benzo(a)anthracene 1.9E-07 -- 7.8E-08 2.7E-07 -- -- -- -- --
Benzo(a)pyrene 2.3E-06 -- 9.5E-07 3.2E-06 -- -- -- -- --
Benzo(b)fluoranthene 4.7E-07 -- 2.0E-07 6.7E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-05 -- 8.7E-06 3.2E-05
Benzo(k)fluoranthene 5.3E-07 -- 2.2E-07 7.5E-07 -- -- -- -- --
Cadmium -- -- -- -- Kidney 4.0E-02 -- 1.2E-04 4.0E-02
Carbazole 2.3E-09 -- 9.5E-10 3.2E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 1.7E-06 -- -- 1.7E-06
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 8.6E-04 -- -- 8.6E-04
Chrysene 2.4E-08 -- 1.0E-08 3.5E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.5E-01 -- -- 4.5E-01
Copper -- -- -- -- GI 2.5E-02 -- -- 2.5E-02
Dibenzofuran -- -- -- -- Blood 6.7E-06 -- 2.5E-06 9.2E-06
Dieldrin 5.0E-08 -- 1.6E-08 6.6E-08 Liver 5.1E-04 -- 1.5E-04 6.6E-04
Dioxin TEQ 8.5E-08 -- 8.3E-09 9.4E-08 Developmental 5.4E-03 -- 4.7E-04 5.8E-03
Endrin ketone -- -- -- -- Liver, CNS 2.3E-04 -- 6.6E-05 2.9E-04
Ethylbenzene 2.1E-10 -- -- 2.1E-10 Liver, Kidney 1.5E-06 -- -- 1.5E-06
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.9E-05 -- 1.5E-05 5.3E-05
Fluorene -- -- -- -- Blood 9.9E-06 -- 3.7E-06 1.4E-05
Indeno(1,2,3-cd)pyrene 1.0E-07 -- 4.2E-08 1.4E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 1.3E-01 -- -- 1.3E-01
Molybdenum -- -- -- -- Blood 1.0E-03 -- -- 1.0E-03
Naphthalene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
n-Nitrosodiphenylamine 1.2E-09 -- 3.9E-10 1.6E-09 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 3.8E-06 -- 1.4E-06 5.3E-06
Phenol -- -- -- -- Body Weight 4.3E-06 -- 1.2E-06 5.5E-06
Pyrene -- -- -- -- Kidney 4.8E-05 -- 1.8E-05 6.6E-05
Selenium -- -- -- -- Whole Body 3.1E-03 -- -- 3.1E-03
Silver -- -- -- -- Skin 1.0E-02 -- -- 1.0E-02

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Tin -- -- -- -- Liver, Kidney 3.2E-04 -- -- 3.2E-04
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 1.1E-06 -- -- 1.1E-06
Total PCBs 1.1E-07 -- 5.1E-08 1.6E-07 Developmental 2.3E-02 -- 9.4E-03 3.2E-02
Vanadium -- -- -- -- Hair 3.7E-01 -- -- 3.7E-01
Xylene (total) -- -- -- -- Body Weight, Death 9.6E-07 -- -- 9.6E-07
Zinc -- -- -- -- Blood 2.9E-02 -- -- 2.9E-02

Chemical Total 4.5E-06 -- 1.8E-06 6.3E-06 1.3E+00 -- 2.5E-02 1.3E+00
Exposure Point Total 6.3E-06 1.3E+00

Outdoor Air 1,2-Dichloroethane -- 7.0E-09 -- 7.0E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 2,4-Dinitrotoluene -- 2.5E-11 -- 2.5E-11 -- -- -- -- --

2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 6.3E-14 -- 6.3E-14 -- -- -- -- --
4,4'-DDE -- 3.4E-13 -- 3.4E-13 -- -- -- -- --
4,4'-DDT -- 3.1E-13 -- 3.1E-13 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1260 -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 2.3E-04 -- 2.3E-04
Benzene -- 4.4E-07 -- 4.4E-07 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Benzo(a)pyrene -- 4.0E-11 -- 4.0E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 9.3E-12 -- 9.3E-12 -- -- -- -- --
Cadmium -- 4.0E-09 -- 4.0E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04
Carbazole -- 4.0E-14 -- 4.0E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.4E-05 -- 1.4E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 4.3E-13 -- 4.3E-13 -- -- -- -- --
Cobalt -- 2.9E-08 -- 2.9E-08 Respiratory -- 1.2E-03 -- 1.2E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 2.8E-12 -- 2.8E-12 -- -- -- -- --
Dioxin TEQ -- 4.8E-12 -- 4.8E-12 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 7.4E-09 -- 7.4E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 2.0E-09 -- 2.0E-09 Developmental -- 1.9E-06 -- 1.9E-06
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --

2 of 5



TABLE I2-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Indeno(1,2,3-cd)pyrene -- 1.8E-12 -- 1.8E-12 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 2.0E-02 -- 2.0E-02
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 1.7E-08 -- 1.7E-08 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 6.8E-14 -- 6.8E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 4.2E-08 -- 4.2E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.7E-02 -- 2.7E-02
Toluene -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07
Total PCBs -- 6.2E-12 -- 6.2E-12 -- -- -- -- --
Vanadium -- -- -- -- -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 2.3E-05 -- 2.3E-05
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.0E-07 -- 5.0E-07 -- 5.0E-02 -- 5.0E-02
Exposure Point Total 5.0E-07 5.0E-02

Exposure Medium Total 6.8E-06 1.4E+00
Medium Total 6.8E-06 1.4E+00

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 5.2E-08 -- 5.2E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.9E-06 -- 1.9E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02
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TABLE I2-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 6.7E-09 -- 6.7E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.8E-08 -- 2.8E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.8E-09 -- 3.8E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 4.7E-06 -- 4.7E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 8.6E-06 Total Hazard (Soil and Soil Gas) 1.4E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.0E-05 Total Hazard (Soil and Groundwater) 1.4E+00
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TABLE I2-8.5.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.4E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 5.8E-05 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 4.2E-08 -- --
NOAEL No observed adverse effects level CNS 1.6E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 9.6E-07 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 3.8E-02 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 7.4E-09 -- --
VOC Volatile organic compound Eyes 4.3E-02 -- --

Fetus 2.3E-04 -- --
GI 2.5E-02 3.9E-05 --

Hair 3.7E-01 -- --
Immunological 4.3E-02 -- --

Kidney 5.1E-02 5.6E-06 --
Liver 1.6E-03 7.0E-02 2.0E-02
Nails 4.3E-02 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 8.7E-04 -- --

Nose -- -- --
Organ weight 1.1E-06 2.7E-04 4.2E-05

PNS 1.4E-05 9.7E-06 6.4E-07
Reproductive 7.4E-09 -- --

Respiratory 2.9E-02 3.2E-05 1.3E-04
Skin 1.0E-02 -- --

Vascular -- -- --
Whole body 3.1E-03 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Soil Gas
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TABLE I2-9.5.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.3E-06 -- 9.5E-07 3.2E-06 -- -- -- -- --

Chemical Total 2.3E-06 -- 9.5E-07 3.2E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 3.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.2E-06 0.0E+00
Medium Total 3.2E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Vinyl chloride -- 4.7E-06 -- 4.7E-06 -- -- -- -- --

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-05 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00
Medium Total 1.3E-05 0.0E+00

Receptor Total Total Risk (Soil and Soil Gas) 5.0E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total Total Risk (Soil and Groundwater) 1.6E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 1.9E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 8.8E-11 5.5E-09 mg/kg-day 2.0E-02 mg/kg-day 2.7E-07
1,2-Dichloroethene (total) 2.0E-03 mg/kg 9.4E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day 9.0E-03 mg/kg-day 3.0E-07
2,4-Dinitrotoluene 9.4E-01 mg/kg 4.4E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.4E-07 1.3E-06 mg/kg-day 2.0E-03 mg/kg-day 6.4E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 1.0E-03 mg/kg-day 5.5E-05
2-Butanone 9.9E-01 mg/kg 4.6E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 6.0E-01 mg/kg-day 2.3E-06
2-Methylnaphthalene 8.0E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-03 mg/kg-day 2.7E-05
2-Nitrotoluene 1.5E-01 mg/kg 7.0E-08 mg/kg-day 2.2E-01 (mg/kg-day)-1 1.5E-08 2.1E-07 mg/kg-day 9.0E-04 mg/kg-day 2.3E-04
4,4'-DDD 3.5E-03 mg/kg 1.6E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 3.9E-10 4.8E-09 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 5.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.8E-09 1.5E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 3.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.3E-09 1.1E-08 mg/kg-day 5.0E-04 mg/kg-day 2.2E-05
Acenaphthene 1.9E-01 mg/kg 8.9E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 6.0E-02 mg/kg-day 4.3E-06
Acetone 1.2E-01 mg/kg 5.6E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 9.0E-01 mg/kg-day 1.8E-07
Aldrin 3.2E-03 mg/kg 1.5E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 2.6E-08 4.4E-09 mg/kg-day 3.0E-05 mg/kg-day 1.5E-04
Anthracene 6.4E-02 mg/kg 3.0E-08 mg/kg-day -- -- -- 8.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.9E-07
Antimony 3.5E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 4.8E-06 mg/kg-day 4.0E-04 mg/kg-day 1.2E-02
Aroclor-1254 2.9E-02 mg/kg 1.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.7E-08 4.0E-08 mg/kg-day 2.0E-05 mg/kg-day 2.0E-03
Aroclor-1260 4.8E-02 mg/kg 2.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.5E-08 6.6E-08 mg/kg-day 2.0E-05 mg/kg-day 3.3E-03
Barium 5.7E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 7.8E-04 mg/kg-day 2.0E-01 mg/kg-day 3.9E-03
Benzene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.0E-01 (mg/kg-day)-1 6.6E-09 1.9E-07 mg/kg-day 4.0E-03 mg/kg-day 4.8E-05
Benzo(a)anthracene 1.0E-01 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.6E-08 1.4E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 4.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.9E-07 1.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 1.3E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.5E-08 mg/kg-day -- -- -- 7.4E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 5.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 1.6E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 9.1E-07 mg/kg-day 2.0E-03 mg/kg-day 4.5E-04
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 6.6E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 2.0E-11 1.9E-08 mg/kg-day 2.0E-02 mg/kg-day 9.6E-07
Bromomethane 1.0E-03 mg/kg 4.7E-10 mg/kg-day -- -- -- 1.4E-09 mg/kg-day 1.4E-03 mg/kg-day 9.8E-07
Cadmium 2.7E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 1.0E-03 mg/kg-day 3.7E-03
Carbazole 8.7E-02 mg/kg 4.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.9E-09 1.2E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 4.5E-09 mg/kg-day 1.0E-01 mg/kg-day 4.5E-08
Chlorobenzene 6.0E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 2.0E-02 mg/kg-day 4.1E-07
Chloroform 7.2E-02 mg/kg 3.4E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 1.0E-09 9.9E-08 mg/kg-day 1.0E-02 mg/kg-day 9.9E-06
Chloromethane 2.1E-04 mg/kg 9.9E-11 mg/kg-day -- -- -- 2.9E-10 mg/kg-day -- -- --
Chromium 1.3E+02 mg/kg 6.3E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 1.5E+00 mg/kg-day 1.2E-04
Chrysene 1.1E-01 mg/kg 5.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.2E-09 1.5E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 5.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 5.1E-02
Copper 1.2E+02 mg/kg 5.5E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 4.0E-02 mg/kg-day 4.0E-03
Dibenzofuran 8.4E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 4.0E-02 mg/kg-day 2.9E-06
Dieldrin 4.8E-03 mg/kg 2.3E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.6E-08 6.6E-09 mg/kg-day 5.0E-05 mg/kg-day 1.3E-04
Dioxin TEQ 2.2E-07 mg/kg 1.0E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.3E-08 3.0E-13 mg/kg-day 1.0E-09 mg/kg-day 3.0E-04
Endrin ketone 5.9E-03 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.1E-09 mg/kg-day 3.0E-04 mg/kg-day 2.7E-05
Ethylbenzene 1.1E+00 mg/kg 5.2E-07 mg/kg-day 1.1E-02 (mg/kg-day)-1 5.7E-09 1.5E-06 mg/kg-day 1.0E-01 mg/kg-day 1.5E-05
Fluoranthene 9.9E-02 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 4.0E-02 mg/kg-day 3.4E-06
Fluorene 1.6E-01 mg/kg 7.5E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 4.0E-02 mg/kg-day 5.5E-06
Heptachlor epoxide 1.5E-03 mg/kg 7.0E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 3.9E-09 2.1E-09 mg/kg-day 1.3E-05 mg/kg-day 1.6E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.3E-08 5.5E-08 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 6.6E-02 mg/kg-day 7.0E-01 mg/kg-day 9.4E-02

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

1 of 6



TABLE I2-7.5.7
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Lead 2.1E+02 mg/kg 9.6E-05 mg/kg-day -- -- -- 2.8E-04 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 1.1E-03 mg/kg-day -- -- -- 3.2E-03 mg/kg-day 1.4E-01 mg/kg-day 2.3E-02
Methoxychlor 4.5E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 6.2E-08 mg/kg-day 5.0E-03 mg/kg-day 1.2E-05
Molybdenum 3.2E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 5.0E-03 mg/kg-day 8.8E-05
Naphthalene 5.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-02 mg/kg-day 4.0E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 4.0E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.6E-10 1.2E-07 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 3.7E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-01 mg/kg-day 3.6E-07
Phenol 1.0E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-01 mg/kg-day 4.6E-07
Pyrene 1.1E-01 mg/kg 5.3E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 3.0E-02 mg/kg-day 5.2E-06
Selenium 8.6E-01 mg/kg 4.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 5.0E-03 mg/kg-day 2.4E-04
Silver 1.2E+00 mg/kg 5.7E-07 mg/kg-day -- -- -- 1.7E-06 mg/kg-day 5.0E-03 mg/kg-day 3.3E-04
Tin 1.4E+01 mg/kg 6.4E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 6.0E-01 mg/kg-day 3.1E-05
Titanium 3.9E+03 mg/kg 1.8E-03 mg/kg-day -- -- -- 5.4E-03 mg/kg-day -- -- --
Toluene 3.3E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 8.0E-02 mg/kg-day 5.6E-06
Total PCBs 2.0E-02 mg/kg 9.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.9E-08 2.8E-08 mg/kg-day 2.0E-05 mg/kg-day 1.4E-03
Xylene (total) 3.9E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 2.0E-01 mg/kg-day 2.7E-06
Zinc 4.7E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 6.5E-04 mg/kg-day 3.0E-01 mg/kg-day 2.2E-03

Exp. Route Total 1.03E-06 2.0E-01

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
1,2-Dichloroethene (total) 2.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.8E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 5.5E-08 5.1E-07 mg/kg-day 2.0E-03 mg/kg-day 2.6E-04
2,6-Dinitrotoluene 4.0E-02 mg/kg 7.5E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 1.0E-03 mg/kg-day 2.2E-05
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 8.0E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
2-Nitrotoluene 1.5E-01 mg/kg -- -- 2.2E-01 (mg/kg-day)-1 -- -- -- 9.0E-04 mg/kg-day --
4,4'-DDD 3.5E-03 mg/kg 6.6E-10 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.6E-10 1.9E-09 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 2.1E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 7.0E-10 6.0E-09 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 4.5E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.5E-10 1.3E-09 mg/kg-day 5.0E-04 mg/kg-day 2.6E-06
Acenaphthene 1.9E-01 mg/kg 4.6E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 6.0E-02 mg/kg-day 2.3E-06
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Aldrin 3.2E-03 mg/kg 6.0E-10 mg/kg-day 1.7E+01 (mg/kg-day)-1 1.0E-08 1.7E-09 mg/kg-day 3.0E-05 mg/kg-day 5.8E-05
Anthracene 6.4E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 3.0E-01 mg/kg-day 1.5E-07
Antimony 3.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1254 2.9E-02 mg/kg 7.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.5E-08 2.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.1E-03
Aroclor-1260 4.8E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.5E-08 3.7E-08 mg/kg-day 2.0E-05 mg/kg-day 1.8E-03
Barium 5.7E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.1E-08 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.5E-07 6.1E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.7E-08 6.6E-08 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 3.8E-08 mg/kg-day 3.0E-02 mg/kg-day 1.3E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 2.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.3E-08 8.1E-08 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 2.6E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 7.9E-12 7.7E-09 mg/kg-day 2.0E-02 mg/kg-day 3.8E-07
Bromomethane 1.0E-03 mg/kg -- -- -- -- -- -- -- 1.4E-03 mg/kg-day --
Cadmium 2.7E+00 mg/kg 5.0E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 1.0E-03 mg/kg-day 1.5E-05
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Carbazole 8.7E-02 mg/kg 2.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.5E-09 6.2E-08 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chlorobenzene 6.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Chloroform 7.2E-02 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.3E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.1E-01 mg/kg 2.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.2E-09 7.8E-08 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 1.2E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 8.4E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 6.0E-08 mg/kg-day 4.0E-02 mg/kg-day 1.5E-06
Dieldrin 4.8E-03 mg/kg 9.0E-10 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.4E-08 2.6E-09 mg/kg-day 5.0E-05 mg/kg-day 5.2E-05
Dioxin TEQ 2.2E-07 mg/kg 1.2E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.6E-09 3.6E-14 mg/kg-day 1.0E-09 mg/kg-day 3.6E-05
Endrin ketone 5.9E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 3.2E-09 mg/kg-day 3.0E-04 mg/kg-day 1.1E-05
Ethylbenzene 1.1E+00 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 9.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 7.0E-08 mg/kg-day 4.0E-02 mg/kg-day 1.8E-06
Fluorene 1.6E-01 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 4.0E-02 mg/kg-day 2.8E-06
Heptachlor epoxide 1.5E-03 mg/kg 2.8E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.5E-09 8.2E-10 mg/kg-day 1.3E-05 mg/kg-day 6.3E-05
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 2.8E-08 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Methoxychlor 4.5E-02 mg/kg 8.4E-09 mg/kg-day -- -- -- 2.5E-08 mg/kg-day 5.0E-03 mg/kg-day 4.9E-06
Molybdenum 3.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Naphthalene 5.9E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.1E-06
n-Nitrosodiphenylamine 8.6E-02 mg/kg 1.6E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.5E-10 4.7E-08 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 3.0E-01 mg/kg-day 1.9E-07
Phenol 1.0E-01 mg/kg 1.9E-08 mg/kg-day -- -- -- 5.5E-08 mg/kg-day 3.0E-01 mg/kg-day 1.8E-07
Pyrene 1.1E-01 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 3.0E-02 mg/kg-day 2.7E-06
Selenium 8.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 3.3E-01 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 2.0E-02 mg/kg 5.3E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-08 1.6E-08 mg/kg-day 2.0E-05 mg/kg-day 7.8E-04
Xylene (total) 3.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 4.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 4.9E-07 4.3E-03
Exposure Point Total 1.5E-06 2.1E-01

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 2.3E-07 ug/m3 8.9E-05 (μg/m3)-1 2.0E-11 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 9.7E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.5E-03 mg/kg 8.5E-10 ug/m3 6.9E-05 (μg/m3)-1 5.8E-14 2.5E-12 mg/m3 -- -- --
4,4'-DDE 1.1E-02 mg/kg 2.7E-09 ug/m3 9.7E-05 (μg/m3)-1 2.6E-13 7.7E-12 mg/m3 -- -- --
4,4'-DDT 8.0E-03 mg/kg 1.9E-09 ug/m3 9.7E-05 (μg/m3)-1 1.9E-13 5.6E-12 mg/m3 -- -- --
Aldrin 3.2E-03 mg/kg 7.7E-10 ug/m3 4.9E-03 (μg/m3)-1 3.8E-12 2.3E-12 mg/m3 -- -- --
Antimony 3.5E+00 mg/kg 8.4E-07 ug/m3 -- -- -- 2.4E-09 mg/m3 -- -- --
Aroclor-1254 2.9E-02 mg/kg 7.0E-09 ug/m3 5.7E-04 (μg/m3)-1 4.0E-12 2.0E-11 mg/m3 -- -- --
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Aroclor-1260 4.8E-02 mg/kg 1.2E-08 ug/m3 5.7E-04 (μg/m3)-1 6.6E-12 3.4E-11 mg/m3 -- -- --
Barium 5.7E+02 mg/kg 1.4E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-04 mg/m3 8.0E-04
Benzo(a)anthracene 1.0E-01 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.7E-12 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.1E-08 ug/m3 1.1E-03 (μg/m3)-1 2.3E-11 6.1E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 2.3E-08 ug/m3 1.1E-04 (μg/m3)-1 2.5E-12 6.6E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.3E-08 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 1.1E-01 mg/kg 2.7E-08 ug/m3 1.1E-04 (μg/m3)-1 3.0E-12 8.0E-11 mg/m3 -- -- --
Beryllium 6.6E-01 mg/kg 1.6E-07 ug/m3 2.4E-03 (μg/m3)-1 3.8E-10 4.7E-10 mg/m3 2.0E-05 mg/m3 2.3E-05
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 3.4E-09 ug/m3 2.4E-06 (μg/m3)-1 8.1E-15 9.9E-12 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 6.5E-07 ug/m3 4.2E-03 (μg/m3)-1 2.7E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Carbazole 8.7E-02 mg/kg 2.1E-08 ug/m3 1.1E-05 (μg/m3)-1 2.3E-13 6.1E-11 mg/m3 -- -- --
Chromium 1.3E+02 mg/kg 3.2E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
Chrysene 1.1E-01 mg/kg 2.6E-08 ug/m3 1.1E-05 (μg/m3)-1 2.9E-13 7.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 2.7E-06 ug/m3 9.0E-03 (μg/m3)-1 2.4E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Copper 1.2E+02 mg/kg 2.8E-05 ug/m3 -- -- -- 8.3E-08 mg/m3 -- -- --
Dieldrin 4.8E-03 mg/kg 1.2E-09 ug/m3 4.6E-03 (μg/m3)-1 5.3E-12 3.4E-12 mg/m3 -- -- --
Dioxin TEQ 2.2E-07 mg/kg 5.3E-14 ug/m3 3.8E+01 (μg/m3)-1 2.0E-12 1.5E-16 mg/m3 4.0E-08 mg/m3 3.9E-09
Endrin ketone 5.9E-03 mg/kg 1.4E-09 ug/m3 -- -- -- 4.2E-12 mg/m3 -- -- --
Fluoranthene 9.9E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 6.9E-11 mg/m3 -- -- --
Heptachlor epoxide 1.5E-03 mg/kg 3.6E-10 ug/m3 2.6E-03 (μg/m3)-1 9.4E-13 1.1E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.1E-04 (μg/m3)-1 1.1E-12 2.8E-11 mg/m3 -- -- --
Iron 4.8E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 5.0E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 5.7E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02
Methoxychlor 4.5E-02 mg/kg 1.1E-08 ug/m3 -- -- -- 3.2E-11 mg/m3 -- -- --
Molybdenum 3.2E-01 mg/kg 7.8E-08 ug/m3 -- -- -- 2.3E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.1E-08 ug/m3 2.6E-06 (μg/m3)-1 5.4E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 8.6E-01 mg/kg 2.1E-07 ug/m3 -- -- -- 6.1E-10 mg/m3 2.0E-02 mg/m3 3.0E-08
Silver 1.2E+00 mg/kg 2.9E-07 ug/m3 -- -- -- 8.5E-10 mg/m3 -- -- --
Tin 1.4E+01 mg/kg 3.3E-06 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 9.5E-04 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02
Total PCBs 2.0E-02 mg/kg 4.9E-09 ug/m3 5.7E-04 (μg/m3)-1 2.8E-12 1.4E-11 mg/m3 -- -- --
Zinc 4.7E+02 mg/kg 1.1E-04 ug/m3 -- -- -- 3.3E-07 mg/m3 -- -- --

Exp. Route Total 2.8E-08 6.3E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 2.7E-04 ug/m3 2.1E-05 (μg/m3)-1 5.6E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 1,2-Dichloroethene (total) 2.0E-03 mg/kg 2.5E-04 ug/m3 -- -- -- 7.2E-07 mg/m3 -- -- --

2-Butanone 9.9E-01 mg/kg 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
2-Methylnaphthalene 8.0E-02 mg/kg 4.2E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
2-Nitrotoluene 1.5E-01 mg/kg 3.4E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 -- -- --
Acenaphthene 1.9E-01 mg/kg 4.1E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 2.7E-03 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 6.4E-02 mg/kg 3.7E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 1.2E-02 ug/m3 2.9E-05 (μg/m3)-1 3.5E-07 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Bromomethane 1.0E-03 mg/kg 2.2E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 5.0E-03 mg/m3 1.3E-04
Carbon disulfide 3.3E-03 mg/kg 8.5E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 7.0E-01 mg/m3 3.6E-06
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TABLE I2-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chlorobenzene 6.0E-03 mg/kg 2.8E-04 ug/m3 -- -- -- 8.3E-07 mg/m3 1.0E+00 mg/m3 8.3E-07
Chloroform 7.2E-02 mg/kg 8.4E-03 ug/m3 5.3E-06 (μg/m3)-1 4.4E-08 2.4E-05 mg/m3 3.0E-01 mg/m3 8.1E-05
Chloromethane 2.1E-04 mg/kg 5.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 8.4E-02 mg/kg 9.1E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Ethylbenzene 1.1E+00 mg/kg 5.9E-02 ug/m3 2.5E-06 (μg/m3)-1 1.5E-07 1.7E-04 mg/m3 1.0E+00 mg/m3 1.7E-04
Fluorene 1.6E-01 mg/kg 1.7E-04 ug/m3 -- -- -- 5.1E-07 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 3.9E-04 ug/m3 3.4E-05 (μg/m3)-1 1.3E-08 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 7.9E-02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 1.5E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 3.3E-01 mg/kg 2.3E-02 ug/m3 -- -- -- 6.8E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Xylene (total) 3.9E-01 mg/kg 2.0E-02 ug/m3 -- -- -- 6.0E-05 mg/m3 1.0E-01 mg/m3 6.0E-04

Exp. Route Total 5.6E-07 2.6E-03
Exposure Point Total 5.9E-07 6.6E-02

Exposure Medium Total 2.1E-06 2.7E-01
Medium Total 2.1E-06 2.7E-01

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 5.2E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.4E-03 ug/m3 2.9E-05 (μg/m3)-1 4.1E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 5.1E-03 ug/m3 2.5E-06 (μg/m3)-1 1.3E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.5E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.3E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 8.2E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 2.4E-01 ug/m3 5.9E-06 (μg/m3)-1 1.4E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 2.5E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.1E-02 ug/m3 2.0E-06 (μg/m3)-1 2.2E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.5E-06 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.5E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 4.3E-05 ug/m3 1.1E-05 (μg/m3)-1 4.8E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.1E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.3E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 1.8E-04 ug/m3 2.9E-05 (μg/m3)-1 5.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.0E-05 ug/m3 1.1E-06 (μg/m3)-1 3.3E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.3E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 5.4E-04 ug/m3 4.2E-05 (μg/m3)-1 2.3E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 5.8E-04 ug/m3 5.3E-06 (μg/m3)-1 3.1E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
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TABLE I2-7.5.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 3.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 8.3E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 8.0E-05 ug/m3 4.0E-05 (μg/m3)-1 3.2E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 8.3E-01 ug/m3 5.9E-06 (μg/m3)-1 4.9E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 7.6E-01 ug/m3 2.0E-06 (μg/m3)-1 1.5E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 4.8E-02 ug/m3 7.8E-05 (μg/m3)-1 3.8E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.0E-05 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.6E-06 Total of Receptor Hazards (Soil and Soil Gas) 3.0E-01
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.2E-05 Total of Receptor Hazards (Soil and Groundwater) 3.5E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethane 8.8E-11 -- -- 8.8E-11 Kidney 2.7E-07 -- -- 2.7E-07

1,2-Dichloroethene (total) -- -- -- -- Liver 3.0E-07 -- -- 3.0E-07
2,4-Dinitrotoluene 1.4E-07 -- 5.5E-08 1.9E-07 CNS 6.4E-04 -- 2.6E-04 9.0E-04
2,6-Dinitrotoluene -- -- -- -- CNS 5.5E-05 -- 2.2E-05 7.7E-05
2-Butanone -- -- -- -- Developmental 2.3E-06 -- -- 2.3E-06
2-Methylnaphthalene -- -- -- -- Respiratory 2.7E-05 -- -- 2.7E-05
2-Nitrotoluene 1.5E-08 -- -- 1.5E-08 -- 2.3E-04 -- -- 2.3E-04
4,4'-DDD 3.9E-10 -- 1.6E-10 5.5E-10 -- -- -- -- --
4,4'-DDE 1.8E-09 -- 7.0E-10 2.5E-09 -- -- -- -- --
4,4'-DDT 1.3E-09 -- 1.5E-10 1.4E-09 Liver 2.2E-05 -- 2.6E-06 2.4E-05
Acenaphthene -- -- -- -- Liver 4.3E-06 -- 2.3E-06 6.6E-06
Acetone -- -- -- -- Kidney 1.8E-07 -- -- 1.8E-07
Aldrin 2.6E-08 -- 1.0E-08 3.6E-08 Liver 1.5E-04 -- 5.8E-05 2.0E-04
Anthracene -- -- -- -- No Observed Effects 2.9E-07 -- 1.5E-07 4.4E-07
Antimony -- -- -- -- Blood 1.2E-02 -- -- 1.2E-02
Aroclor-1254 2.7E-08 -- 1.5E-08 4.2E-08 Eyes, Nails, Immunological 2.0E-03 -- 1.1E-03 3.1E-03
Aroclor-1260 4.5E-08 -- 2.5E-08 7.0E-08 Eyes, Nails, Immunological 3.3E-03 -- 1.8E-03 5.1E-03
Barium -- -- -- -- Kidney 3.9E-03 -- -- 3.9E-03
Benzene 6.6E-09 -- -- 6.6E-09 Blood 4.8E-05 -- -- 4.8E-05
Benzo(a)anthracene 5.6E-08 -- 2.9E-08 8.5E-08 -- -- -- -- --
Benzo(a)pyrene 4.9E-07 -- 2.5E-07 7.4E-07 -- -- -- -- --
Benzo(b)fluoranthene 5.3E-08 -- 2.7E-08 8.0E-08 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.5E-06 -- 1.3E-06 3.7E-06
Benzo(k)fluoranthene 6.4E-08 -- 3.3E-08 9.7E-08 -- -- -- -- --
Beryllium -- -- -- -- GI 4.5E-04 -- -- 4.5E-04
Bis(2-ethylhexyl)phthalate 2.0E-11 -- 7.9E-12 2.8E-11 Liver 9.6E-07 -- 3.8E-07 1.3E-06
Bromomethane -- -- -- -- GI 9.8E-07 -- -- 9.8E-07
Cadmium -- -- -- -- Kidney 3.7E-03 -- 1.5E-05 3.7E-03
Carbazole 4.9E-09 -- 2.5E-09 7.4E-09 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 4.5E-08 -- -- 4.5E-08
Chlorobenzene -- -- -- -- Liver 4.1E-07 -- -- 4.1E-07
Chloroform 1.0E-09 -- -- 1.0E-09 Liver 9.9E-06 -- -- 9.9E-06
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 1.2E-04 -- -- 1.2E-04
Chrysene 6.2E-09 -- 3.2E-09 9.3E-09 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-02 -- -- 5.1E-02
Copper -- -- -- -- GI 4.0E-03 -- -- 4.0E-03
Dibenzofuran -- -- -- -- Blood 2.9E-06 -- 1.5E-06 4.4E-06
Dieldrin 3.6E-08 -- 1.4E-08 5.0E-08 Liver 1.3E-04 -- 5.2E-05 1.8E-04
Dioxin TEQ 1.3E-08 -- 1.6E-09 1.5E-08 Developmental 3.0E-04 -- 3.6E-05 3.4E-04
Endrin ketone -- -- -- -- Liver, CNS 2.7E-05 -- 1.1E-05 3.8E-05
Ethylbenzene 5.7E-09 -- -- 5.7E-09 Liver, Kidney 1.5E-05 -- -- 1.5E-05
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.4E-06 -- 1.8E-06 5.1E-06
Fluorene -- -- -- -- Blood 5.5E-06 -- 2.8E-06 8.3E-06
Heptachlor epoxide 3.9E-09 -- 1.5E-09 5.4E-09 Organ Weight 1.6E-04 -- 6.3E-05 2.2E-04
Indeno(1,2,3-cd)pyrene 2.3E-08 -- 1.2E-08 3.4E-08 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Iron -- -- -- -- GI 9.4E-02 -- -- 9.4E-02
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.3E-02 -- -- 2.3E-02
Methoxychlor -- -- -- -- Developmental 1.2E-05 -- 4.9E-06 1.7E-05
Molybdenum -- -- -- -- Blood 8.8E-05 -- -- 8.8E-05
Naphthalene -- -- -- -- Body Weight 4.0E-06 -- 2.1E-06 6.1E-06
n-Nitrosodiphenylamine 3.6E-10 -- 1.5E-10 5.1E-10 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 3.6E-07 -- 1.9E-07 5.5E-07
Phenol -- -- -- -- Body Weight 4.6E-07 -- 1.8E-07 6.4E-07
Pyrene -- -- -- -- Kidney 5.2E-06 -- 2.7E-06 7.9E-06
Selenium -- -- -- -- Whole Body 2.4E-04 -- -- 2.4E-04
Silver -- -- -- -- Skin 3.3E-04 -- -- 3.3E-04
Tin -- -- -- -- Liver, Kidney 3.1E-05 -- -- 3.1E-05
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 5.6E-06 -- -- 5.6E-06
Total PCBs 1.9E-08 -- 1.1E-08 3.0E-08 Developmental 1.4E-03 -- 7.8E-04 2.2E-03
Xylene (total) -- -- -- -- Body Weight, Death 2.7E-06 -- -- 2.7E-06
Zinc -- -- -- -- Blood 2.2E-03 -- -- 2.2E-03

Chemical Total 1.0E-06 -- 4.9E-07 1.5E-06 2.0E-01 -- 4.3E-03 2.1E-01
Exposure Point Total 1.5E-06 2.1E-01

Outdoor Air 1,2-Dichloroethane -- 5.6E-09 -- 5.6E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- 2.0E-11 -- 2.0E-11 -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
2-Nitrotoluene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 5.8E-14 -- 5.8E-14 -- -- -- -- --
4,4'-DDE -- 2.6E-13 -- 2.6E-13 -- -- -- -- --
4,4'-DDT -- 1.9E-13 -- 1.9E-13 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Aldrin -- 3.8E-12 -- 3.8E-12 -- -- -- -- --
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1254 -- 4.0E-12 -- 4.0E-12 -- -- -- -- --
Aroclor-1260 -- 6.6E-12 -- 6.6E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 8.0E-04 -- 8.0E-04
Benzene -- 3.5E-07 -- 3.5E-07 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 2.7E-12 -- 2.7E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.3E-11 -- 2.3E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.5E-12 -- 2.5E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 3.0E-12 -- 3.0E-12 -- -- -- -- --
Beryllium -- 3.8E-10 -- 3.8E-10 Respiratory, Immunological -- 2.3E-05 -- 2.3E-05
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TABLE I2-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Bis(2-ethylhexyl)phthalate -- 8.1E-15 -- 8.1E-15 -- -- -- -- --
Bromomethane -- -- -- -- Nose -- 1.3E-04 -- 1.3E-04
Cadmium -- 2.7E-09 -- 2.7E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Carbazole -- 2.3E-13 -- 2.3E-13 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 3.6E-06 -- 3.6E-06
Chlorobenzene -- -- -- -- Liver, Kidney, Reproductive -- 8.3E-07 -- 8.3E-07
Chloroform -- 4.4E-08 -- 4.4E-08 Liver, Kidney, Respiratory -- 8.1E-05 -- 8.1E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 2.9E-13 -- 2.9E-13 -- -- -- -- --
Cobalt -- 2.4E-08 -- 2.4E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 5.3E-12 -- 5.3E-12 -- -- -- -- --
Dioxin TEQ -- 2.0E-12 -- 2.0E-12 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.9E-09 -- 3.9E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.5E-07 -- 1.5E-07 Developmental -- 1.7E-04 -- 1.7E-04
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
Heptachlor epoxide -- 9.4E-13 -- 9.4E-13 -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1.1E-12 -- 1.1E-12 -- -- -- -- --
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02
Methoxychlor -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 1.3E-08 -- 1.3E-08 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 5.4E-14 -- 5.4E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.0E-08 -- 3.0E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Total PCBs -- 2.8E-12 -- 2.8E-12 -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 6.0E-04 -- 6.0E-04
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.9E-07 -- 5.9E-07 -- 6.6E-02 -- 6.6E-02
Exposure Point Total 5.9E-07 6.6E-02

Exposure Medium Total 2.1E-06 2.7E-01
Medium Total 2.1E-06 2.7E-01
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TABLE I2-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 4.1E-08 -- 4.1E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.3E-08 -- 1.3E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.4E-06 -- 1.4E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.2E-08 -- 2.2E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.5E-06 -- 1.5E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.5E-06 2.2E-02

Exposure Medium Total 1.5E-06 2.2E-02
Medium Total 1.5E-06 2.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 4.8E-10 -- 4.8E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 5.3E-09 -- 5.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 3.3E-11 -- 3.3E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.3E-08 -- 2.3E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.1E-09 -- 3.1E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 3.2E-09 -- 3.2E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 4.9E-06 -- 4.9E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.5E-06 -- 1.5E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 3.8E-06 -- 3.8E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.0E-05 7.5E-02

Exposure Medium Total 1.0E-05 7.5E-02
Medium Total 1.0E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.6E-06 Total Hazard (Soil and Soil Gas) 3.0E-01
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.2E-05 Total Hazard (Soil and Groundwater) 3.5E-01
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TABLE I2-8.5.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.7E-02 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 9.4E-06 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 3.0E-08 -- --
NOAEL No observed adverse effects level CNS 5.8E-02 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 2.7E-06 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.7E-03 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 3.9E-09 -- --
VOC Volatile organic compound Eyes 8.2E-03 -- --

Fetus 8.0E-04 -- --
GI 9.8E-02 3.9E-05 --

Hair -- -- --
Immunological 8.2E-03 -- --

Kidney 7.8E-03 5.6E-06 --
Liver 6.0E-04 7.0E-02 2.0E-02
Nails 8.2E-03 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 1.2E-04 -- --

Nose 1.3E-04 -- --
Organ weight 2.3E-04 2.7E-04 4.2E-05

PNS 3.6E-06 9.7E-06 6.4E-07
Reproductive 8.3E-07 -- --

Respiratory 3.0E-02 3.2E-05 1.3E-04
Skin 3.3E-04 -- --

Vascular -- -- --
Whole body 2.4E-04 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.5.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.4E-06 -- 1.4E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.4E-06 -- 1.4E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.4E-06 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00
Medium Total 1.4E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 4.9E-06 -- 4.9E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.5E-06 -- 1.5E-06 -- -- -- -- --
(Vapor Intrusion) Vinyl chloride -- 3.8E-06 -- 3.8E-06 -- -- -- -- --

Chemical Total -- 1.0E-05 -- 1.0E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.0E-05 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00
Medium Total 1.0E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.4E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.0E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 4.4E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.1E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
1,2-Dichloroethene (total) 2.0E-03 mg/kg 2.2E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 9.0E-03 mg/kg-day 2.8E-06
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.0E-06 mg/kg-day 3.1E-01 (mg/kg-day)-1 3.2E-07 1.2E-05 mg/kg-day 2.0E-03 mg/kg-day 6.0E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 4.4E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 1.0E-03 mg/kg-day 5.1E-04
2-Butanone 9.9E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.1E-05
2-Methylnaphthalene 8.0E-02 mg/kg 8.8E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-03 mg/kg-day 2.6E-04
2-Nitrotoluene 1.5E-01 mg/kg 1.6E-07 mg/kg-day 2.2E-01 (mg/kg-day)-1 3.6E-08 1.9E-06 mg/kg-day 9.0E-04 mg/kg-day 2.1E-03
4,4'-DDD 3.5E-03 mg/kg 3.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 9.2E-10 4.5E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-09 1.4E-07 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 8.7E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 3.0E-09 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04
Acenaphthene 1.9E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 6.0E-02 mg/kg-day 4.0E-05
Acetone 1.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 9.0E-01 mg/kg-day 1.7E-06
Aldrin 3.2E-03 mg/kg 3.5E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 6.0E-08 4.1E-08 mg/kg-day 3.0E-05 mg/kg-day 1.4E-03
Anthracene 6.4E-02 mg/kg 7.0E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-01 mg/kg-day 2.7E-06
Antimony 3.5E+00 mg/kg 3.8E-06 mg/kg-day -- -- -- 4.4E-05 mg/kg-day 4.0E-04 mg/kg-day 1.1E-01
Aroclor-1254 2.9E-02 mg/kg 3.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.4E-08 3.7E-07 mg/kg-day 2.0E-05 mg/kg-day 1.9E-02
Aroclor-1260 4.8E-02 mg/kg 5.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-07 6.1E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02
Barium 5.7E+02 mg/kg 6.2E-04 mg/kg-day -- -- -- 7.3E-03 mg/kg-day 2.0E-01 mg/kg-day 3.6E-02
Benzene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.0E-01 (mg/kg-day)-1 1.5E-08 1.8E-06 mg/kg-day 4.0E-03 mg/kg-day 4.5E-04
Benzo(a)anthracene 1.0E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 9.5E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-07 1.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 5.9E-08 mg/kg-day -- -- -- 6.9E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(k)fluoranthene 1.1E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg 7.3E-07 mg/kg-day -- -- -- 8.5E-06 mg/kg-day 2.0E-03 mg/kg-day 4.2E-03
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 1.5E-08 mg/kg-day 3.0E-03 (mg/kg-day)-1 4.6E-11 1.8E-07 mg/kg-day 2.0E-02 mg/kg-day 8.9E-06
Bromomethane 1.0E-03 mg/kg 1.1E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 1.4E-03 mg/kg-day 9.1E-06
Cadmium 2.7E+00 mg/kg 2.9E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Carbazole 8.7E-02 mg/kg 9.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.1E-08 1.1E-06 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg 3.6E-09 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 1.0E-01 mg/kg-day 4.2E-07
Chlorobenzene 6.0E-03 mg/kg 6.6E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 2.0E-02 mg/kg-day 3.8E-06
Chloroform 7.2E-02 mg/kg 7.9E-08 mg/kg-day 3.1E-02 (mg/kg-day)-1 2.4E-09 9.2E-07 mg/kg-day 1.0E-02 mg/kg-day 9.2E-05
Chloromethane 2.1E-04 mg/kg 2.3E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day -- -- --
Chromium 1.3E+02 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day 1.5E+00 mg/kg-day 1.1E-03
Chrysene 1.1E-01 mg/kg 1.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-08 1.4E-06 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Copper 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 4.0E-02 mg/kg-day 3.7E-02
Dibenzofuran 8.4E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.7E-05
Dieldrin 4.8E-03 mg/kg 5.3E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 8.4E-08 6.1E-08 mg/kg-day 5.0E-05 mg/kg-day 1.2E-03
Dioxin TEQ 2.2E-07 mg/kg 2.4E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.1E-08 2.8E-12 mg/kg-day 1.0E-09 mg/kg-day 2.8E-03
Endrin ketone 5.9E-03 mg/kg 6.5E-09 mg/kg-day -- -- -- 7.6E-08 mg/kg-day 3.0E-04 mg/kg-day 2.5E-04
Ethylbenzene 1.1E+00 mg/kg 1.2E-06 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.3E-08 1.4E-05 mg/kg-day 1.0E-01 mg/kg-day 1.4E-04
Fluoranthene 9.9E-02 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.1E-05
Fluorene 1.6E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-02 mg/kg-day 5.1E-05
Heptachlor epoxide 1.5E-03 mg/kg 1.6E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 9.0E-09 1.9E-08 mg/kg-day 1.3E-05 mg/kg-day 1.5E-03
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.3E-08 5.1E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg 5.2E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01
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Quotient
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Lead 2.1E+02 mg/kg 2.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 2.6E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01
Methoxychlor 4.5E-02 mg/kg 4.9E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 5.0E-03 mg/kg-day 1.2E-04
Molybdenum 3.2E-01 mg/kg 3.5E-07 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 5.0E-03 mg/kg-day 8.2E-04
Naphthalene 5.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 9.4E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 8.5E-10 1.1E-06 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 8.7E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-01 mg/kg-day 3.4E-06
Phenol 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.3E-06
Pyrene 1.1E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 3.0E-02 mg/kg-day 4.8E-05
Selenium 8.6E-01 mg/kg 9.4E-07 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 5.0E-03 mg/kg-day 2.2E-03
Silver 1.2E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 5.0E-03 mg/kg-day 3.1E-03
Tin 1.4E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04
Titanium 3.9E+03 mg/kg 4.3E-03 mg/kg-day -- -- -- 5.0E-02 mg/kg-day -- -- --
Toluene 3.3E-01 mg/kg 3.6E-07 mg/kg-day -- -- -- 4.2E-06 mg/kg-day 8.0E-02 mg/kg-day 5.2E-05
Total PCBs 2.0E-02 mg/kg 2.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Xylene (total) 3.9E-01 mg/kg 4.3E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 2.0E-01 mg/kg-day 2.5E-05
Zinc 4.7E+02 mg/kg 5.2E-04 mg/kg-day -- -- -- 6.1E-03 mg/kg-day 3.0E-01 mg/kg-day 2.0E-02

Exp. Route Total 2.4E-06 1.9E+00

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
1,2-Dichloroethene (total) 2.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 3.0E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 9.3E-08 3.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.7E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 1.0E-03 mg/kg-day 1.5E-04
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 8.0E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
2-Nitrotoluene 1.5E-01 mg/kg -- -- 2.2E-01 (mg/kg-day)-1 -- -- -- 9.0E-04 mg/kg-day --
4,4'-DDD 3.5E-03 mg/kg 1.1E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 2.7E-10 1.3E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 3.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.2E-09 4.1E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 7.6E-10 mg/kg-day 3.4E-01 (mg/kg-day)-1 2.6E-10 8.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.8E-05
Acenaphthene 1.9E-01 mg/kg 7.8E-08 mg/kg-day -- -- -- 9.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.5E-05
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Aldrin 3.2E-03 mg/kg 1.0E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 1.7E-08 1.2E-08 mg/kg-day 3.0E-05 mg/kg-day 4.0E-04
Anthracene 6.4E-02 mg/kg 2.6E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-01 mg/kg-day 1.0E-06
Antimony 3.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1254 2.9E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.6E-08 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.5E-03
Aroclor-1260 4.8E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.3E-08 2.5E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02
Barium 5.7E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 1.0E-01 mg/kg 4.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 3.6E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.3E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 3.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.6E-08 4.5E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-02 mg/kg-day 8.7E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 4.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.6E-08 5.5E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 4.4E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 1.3E-11 5.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
Bromomethane 1.0E-03 mg/kg -- -- -- -- -- -- -- 1.4E-03 mg/kg-day --
Cadmium 2.7E+00 mg/kg 8.5E-09 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
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Carbazole 8.7E-02 mg/kg 3.6E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.3E-09 4.2E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chlorobenzene 6.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Chloroform 7.2E-02 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.3E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.1E-01 mg/kg 4.5E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.4E-09 5.3E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 1.2E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 8.4E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 4.0E-02 mg/kg-day 1.0E-05
Dieldrin 4.8E-03 mg/kg 1.5E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 2.4E-08 1.8E-08 mg/kg-day 5.0E-05 mg/kg-day 3.6E-04
Dioxin TEQ 2.2E-07 mg/kg 2.1E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 2.7E-09 2.4E-13 mg/kg-day 1.0E-09 mg/kg-day 2.4E-04
Endrin ketone 5.9E-03 mg/kg 1.9E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 3.0E-04 mg/kg-day 7.3E-05
Ethylbenzene 1.1E+00 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 9.9E-02 mg/kg 4.1E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 4.0E-02 mg/kg-day 1.2E-05
Fluorene 1.6E-01 mg/kg 6.6E-08 mg/kg-day -- -- -- 7.7E-07 mg/kg-day 4.0E-02 mg/kg-day 1.9E-05
Heptachlor epoxide 1.5E-03 mg/kg 4.8E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 2.6E-09 5.6E-09 mg/kg-day 1.3E-05 mg/kg-day 4.3E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.0E-08 1.9E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Methoxychlor 4.5E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 5.0E-03 mg/kg-day 3.3E-05
Molybdenum 3.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Naphthalene 5.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.7E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 2.5E-10 3.2E-07 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 3.3E-08 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06
Phenol 1.0E-01 mg/kg 3.2E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06
Pyrene 1.1E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 8.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 3.3E-01 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 2.0E-02 mg/kg 9.0E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.3E-03
Xylene (total) 3.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 4.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 8.4E-07 2.9E-02
Exposure Point Total 3.2E-06 1.9E+00

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 5.7E-08 ug/m3 8.9E-05 (μg/m3)-1 5.1E-12 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 2.4E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.5E-03 mg/kg 2.1E-10 ug/m3 6.9E-05 (μg/m3)-1 1.5E-14 2.5E-12 mg/m3 -- -- --
4,4'-DDE 1.1E-02 mg/kg 6.6E-10 ug/m3 9.7E-05 (μg/m3)-1 6.4E-14 7.7E-12 mg/m3 -- -- --
4,4'-DDT 8.0E-03 mg/kg 4.8E-10 ug/m3 9.7E-05 (μg/m3)-1 4.7E-14 5.6E-12 mg/m3 -- -- --
Aldrin 3.2E-03 mg/kg 1.9E-10 ug/m3 4.9E-03 (μg/m3)-1 9.5E-13 2.3E-12 mg/m3 -- -- --
Antimony 3.5E+00 mg/kg 2.1E-07 ug/m3 -- -- -- 2.4E-09 mg/m3 -- -- --
Aroclor-1254 2.9E-02 mg/kg 1.8E-09 ug/m3 5.7E-04 (μg/m3)-1 1.0E-12 2.0E-11 mg/m3 -- -- --
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Aroclor-1260 4.8E-02 mg/kg 2.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.7E-12 3.4E-11 mg/m3 -- -- --
Barium 5.7E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-04 mg/m3 8.0E-04
Benzo(a)anthracene 1.0E-01 mg/kg 6.0E-09 ug/m3 1.1E-04 (μg/m3)-1 6.6E-13 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 5.2E-09 ug/m3 1.1E-03 (μg/m3)-1 5.7E-12 6.1E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 5.6E-09 ug/m3 1.1E-04 (μg/m3)-1 6.2E-13 6.6E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.3E-09 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 1.1E-01 mg/kg 6.9E-09 ug/m3 1.1E-04 (μg/m3)-1 7.6E-13 8.0E-11 mg/m3 -- -- --
Beryllium 6.6E-01 mg/kg 4.0E-08 ug/m3 2.4E-03 (μg/m3)-1 9.6E-11 4.7E-10 mg/m3 2.0E-05 mg/m3 2.3E-05
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 8.5E-10 ug/m3 2.4E-06 (μg/m3)-1 2.0E-15 9.9E-12 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 1.6E-07 ug/m3 4.2E-03 (μg/m3)-1 6.8E-10 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Carbazole 8.7E-02 mg/kg 5.3E-09 ug/m3 1.1E-05 (μg/m3)-1 5.8E-14 6.1E-11 mg/m3 -- -- --
Chromium 1.3E+02 mg/kg 8.1E-06 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
Chrysene 1.1E-01 mg/kg 6.6E-09 ug/m3 1.1E-05 (μg/m3)-1 7.3E-14 7.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 6.8E-07 ug/m3 9.0E-03 (μg/m3)-1 6.1E-09 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Copper 1.2E+02 mg/kg 7.1E-06 ug/m3 -- -- -- 8.3E-08 mg/m3 -- -- --
Dieldrin 4.8E-03 mg/kg 2.9E-10 ug/m3 4.6E-03 (μg/m3)-1 1.3E-12 3.4E-12 mg/m3 -- -- --
Dioxin TEQ 2.2E-07 mg/kg 1.3E-14 ug/m3 3.8E+01 (μg/m3)-1 5.0E-13 1.5E-16 mg/m3 4.0E-08 mg/m3 3.9E-09
Endrin ketone 5.9E-03 mg/kg 3.6E-10 ug/m3 -- -- -- 4.2E-12 mg/m3 -- -- --
Fluoranthene 9.9E-02 mg/kg 6.0E-09 ug/m3 -- -- -- 6.9E-11 mg/m3 -- -- --
Heptachlor epoxide 1.5E-03 mg/kg 9.1E-11 ug/m3 2.6E-03 (μg/m3)-1 2.4E-13 1.1E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.1E-04 (μg/m3)-1 2.7E-13 2.8E-11 mg/m3 -- -- --
Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 1.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02
Methoxychlor 4.5E-02 mg/kg 2.7E-09 ug/m3 -- -- -- 3.2E-11 mg/m3 -- -- --
Molybdenum 3.2E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 2.3E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 5.2E-09 ug/m3 2.6E-06 (μg/m3)-1 1.4E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 8.6E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 6.1E-10 mg/m3 2.0E-02 mg/m3 3.0E-08
Silver 1.2E+00 mg/kg 7.3E-08 ug/m3 -- -- -- 8.5E-10 mg/m3 -- -- --
Tin 1.4E+01 mg/kg 8.3E-07 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 2.4E-04 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02
Total PCBs 2.0E-02 mg/kg 1.2E-09 ug/m3 5.7E-04 (μg/m3)-1 7.0E-13 1.4E-11 mg/m3 -- -- --
Zinc 4.7E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 3.3E-07 mg/m3 -- -- --

Exp. Route Total 6.9E-09 6.3E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 6.7E-05 ug/m3 2.1E-05 (μg/m3)-1 1.4E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 1,2-Dichloroethene (total) 2.0E-03 mg/kg 6.2E-05 ug/m3 -- -- -- 7.2E-07 mg/m3 -- -- --

2-Butanone 9.9E-01 mg/kg 6.2E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
2-Methylnaphthalene 8.0E-02 mg/kg 1.1E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
2-Nitrotoluene 1.5E-01 mg/kg 8.4E-05 ug/m3 -- -- -- 9.8E-07 mg/m3 -- -- --
Acenaphthene 1.9E-01 mg/kg 1.0E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 6.7E-04 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 6.4E-02 mg/kg 9.4E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 3.0E-03 ug/m3 2.9E-05 (μg/m3)-1 8.8E-08 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Bromomethane 1.0E-03 mg/kg 5.5E-05 ug/m3 -- -- -- 6.4E-07 mg/m3 5.0E-03 mg/m3 1.3E-04
Carbon disulfide 3.3E-03 mg/kg 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 7.0E-01 mg/m3 3.6E-06
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TABLE I2-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Chlorobenzene 6.0E-03 mg/kg 7.1E-05 ug/m3 -- -- -- 8.3E-07 mg/m3 1.0E+00 mg/m3 8.3E-07
Chloroform 7.2E-02 mg/kg 2.1E-03 ug/m3 5.3E-06 (μg/m3)-1 1.1E-08 2.4E-05 mg/m3 3.0E-01 mg/m3 8.1E-05
Chloromethane 2.1E-04 mg/kg 1.4E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 8.4E-02 mg/kg 2.3E-05 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Ethylbenzene 1.1E+00 mg/kg 1.5E-02 ug/m3 2.5E-06 (μg/m3)-1 3.7E-08 1.7E-04 mg/m3 1.0E+00 mg/m3 1.7E-04
Fluorene 1.6E-01 mg/kg 4.3E-05 ug/m3 -- -- -- 5.1E-07 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 9.7E-05 ug/m3 3.4E-05 (μg/m3)-1 3.3E-09 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 7.9E-02 mg/kg 1.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 3.6E-06 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 3.3E-01 mg/kg 5.8E-03 ug/m3 -- -- -- 6.8E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Xylene (total) 3.9E-01 mg/kg 5.1E-03 ug/m3 -- -- -- 6.0E-05 mg/m3 1.0E-01 mg/m3 6.0E-04

Exp. Route Total 1.4E-07 2.6E-03
Exposure Point Total 1.5E-07 6.6E-02

Exposure Medium Total 3.4E-06 2.0E+00
Medium Total 3.4E-06 2.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 3.5E-04 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 5.0E-04 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 7.7E-03 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 3.6E-04 ug/m3 2.9E-05 (μg/m3)-1 1.0E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 1.3E-03 ug/m3 2.5E-06 (μg/m3)-1 3.2E-09 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 3.8E-04 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 5.6E-03 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 2.0E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 6.0E-02 ug/m3 5.9E-06 (μg/m3)-1 3.5E-07 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 6.1E-03 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 2.7E-03 ug/m3 2.0E-06 (μg/m3)-1 5.4E-09 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 3.7E-07 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 3.2E-04 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 1.1E-05 ug/m3 1.1E-05 (μg/m3)-1 1.2E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 2.7E-05 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 3.3E-05 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 4.6E-05 ug/m3 2.9E-05 (μg/m3)-1 1.3E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 7.5E-06 ug/m3 1.1E-06 (μg/m3)-1 8.3E-12 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 5.8E-04 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 1.3E-04 ug/m3 4.2E-05 (μg/m3)-1 5.7E-09 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 1.4E-04 ug/m3 5.3E-06 (μg/m3)-1 7.6E-10 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
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TABLE I2-7.5.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 9.5E-02 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 2.1E-05 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 2.0E-05 ug/m3 4.0E-05 (μg/m3)-1 8.0E-10 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 2.1E-01 ug/m3 5.9E-06 (μg/m3)-1 1.2E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 1.9E-01 ug/m3 2.0E-06 (μg/m3)-1 3.8E-07 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 1.2E-02 ug/m3 7.8E-05 (μg/m3)-1 9.4E-07 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 2.5E-06 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 3.8E-06 Total of Receptor Hazards (Soil and Soil Gas) 2.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 5.9E-06 Total of Receptor Hazards (Soil and Groundwater) 2.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethane 2.1E-10 -- -- 2.1E-10 Kidney 2.6E-06 -- -- 2.6E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 2.8E-06 -- -- 2.8E-06
2,4-Dinitrotoluene 3.2E-07 -- 9.3E-08 4.1E-07 CNS 6.0E-03 -- 1.7E-03 7.8E-03
2,6-Dinitrotoluene -- -- -- -- CNS 5.1E-04 -- 1.5E-04 6.6E-04
2-Butanone -- -- -- -- Developmental 2.1E-05 -- -- 2.1E-05
2-Methylnaphthalene -- -- -- -- Respiratory 2.6E-04 -- -- 2.6E-04
2-Nitrotoluene 3.6E-08 -- -- 3.6E-08 -- 2.1E-03 -- -- 2.1E-03
4,4'-DDD 9.2E-10 -- 2.7E-10 1.2E-09 -- -- -- -- --
4,4'-DDE 4.1E-09 -- 1.2E-09 5.3E-09 -- -- -- -- --
4,4'-DDT 3.0E-09 -- 2.6E-10 3.2E-09 Liver 2.0E-04 -- 1.8E-05 2.2E-04
Acenaphthene -- -- -- -- Liver 4.0E-05 -- 1.5E-05 5.6E-05
Acetone -- -- -- -- Kidney 1.7E-06 -- -- 1.7E-06
Aldrin 6.0E-08 -- 1.7E-08 7.7E-08 Liver 1.4E-03 -- 4.0E-04 1.8E-03
Anthracene -- -- -- -- No Observed Effects 2.7E-06 -- 1.0E-06 3.8E-06
Antimony -- -- -- -- Blood 1.1E-01 -- -- 1.1E-01
Aroclor-1254 6.4E-08 -- 2.6E-08 8.9E-08 Eyes, Nails, Immunological 1.9E-02 -- 7.5E-03 2.6E-02
Aroclor-1260 1.1E-07 -- 4.3E-08 1.5E-07 Eyes, Nails, Immunological 3.1E-02 -- 1.2E-02 4.3E-02
Barium -- -- -- -- Kidney 3.6E-02 -- -- 3.6E-02
Benzene 1.5E-08 -- -- 1.5E-08 Blood 4.5E-04 -- -- 4.5E-04
Benzo(a)anthracene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --
Benzo(a)pyrene 1.1E-06 -- 4.3E-07 1.6E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.2E-07 -- 4.6E-08 1.7E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-05 -- 8.7E-06 3.2E-05
Benzo(k)fluoranthene 1.5E-07 -- 5.6E-08 2.1E-07 -- -- -- -- --
Beryllium -- -- -- -- GI 4.2E-03 -- -- 4.2E-03
Bis(2-ethylhexyl)phthalate 4.6E-11 -- 1.3E-11 5.9E-11 Liver 8.9E-06 -- 2.6E-06 1.2E-05
Bromomethane -- -- -- -- GI 9.1E-06 -- -- 9.1E-06
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Carbazole 1.1E-08 -- 4.3E-09 1.6E-08 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 4.2E-07 -- -- 4.2E-07
Chlorobenzene -- -- -- -- Liver 3.8E-06 -- -- 3.8E-06
Chloroform 2.4E-09 -- -- 2.4E-09 Liver 9.2E-05 -- -- 9.2E-05
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 1.1E-03 -- -- 1.1E-03
Chrysene 1.4E-08 -- 5.4E-09 2.0E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Copper -- -- -- -- GI 3.7E-02 -- -- 3.7E-02
Dibenzofuran -- -- -- -- Blood 2.7E-05 -- 1.0E-05 3.7E-05
Dieldrin 8.4E-08 -- 2.4E-08 1.1E-07 Liver 1.2E-03 -- 3.6E-04 1.6E-03
Dioxin TEQ 3.1E-08 -- 2.7E-09 3.4E-08 Developmental 2.8E-03 -- 2.4E-04 3.1E-03
Endrin ketone -- -- -- -- Liver, CNS 2.5E-04 -- 7.3E-05 3.3E-04
Ethylbenzene 1.3E-08 -- -- 1.3E-08 Liver, Kidney 1.4E-04 -- -- 1.4E-04
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.1E-05 -- 1.2E-05 4.3E-05
Fluorene -- -- -- -- Blood 5.1E-05 -- 1.9E-05 7.0E-05
Heptachlor epoxide 9.0E-09 -- 2.6E-09 1.2E-08 Organ Weight 1.5E-03 -- 4.3E-04 1.9E-03
Indeno(1,2,3-cd)pyrene 5.3E-08 -- 2.0E-08 7.2E-08 -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient
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Medium
Exposure 
Medium
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Point

Chemical of 
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Cancer Risk
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Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01
Methoxychlor -- -- -- -- Developmental 1.2E-04 -- 3.3E-05 1.5E-04
Molybdenum -- -- -- -- Blood 8.2E-04 -- -- 8.2E-04
Naphthalene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
n-Nitrosodiphenylamine 8.5E-10 -- 2.5E-10 1.1E-09 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 3.4E-06 -- 1.3E-06 4.7E-06
Phenol -- -- -- -- Body Weight 4.3E-06 -- 1.2E-06 5.5E-06
Pyrene -- -- -- -- Kidney 4.8E-05 -- 1.8E-05 6.7E-05
Selenium -- -- -- -- Whole Body 2.2E-03 -- -- 2.2E-03
Silver -- -- -- -- Skin 3.1E-03 -- -- 3.1E-03
Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 5.2E-05 -- -- 5.2E-05
Total PCBs 4.4E-08 -- 1.8E-08 6.2E-08 Developmental 1.3E-02 -- 5.3E-03 1.8E-02
Xylene (total) -- -- -- -- Body Weight, Death 2.5E-05 -- -- 2.5E-05
Zinc -- -- -- -- Blood 2.0E-02 -- -- 2.0E-02

Chemical Total 2.4E-06 -- 8.4E-07 3.2E-06 1.9E+00 -- 2.9E-02 1.9E+00
Exposure Point Total 3.2E-06 1.9E+00

Outdoor Air 1,2-Dichloroethane -- 1.4E-09 -- 1.4E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- 5.1E-12 -- 5.1E-12 -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
2-Nitrotoluene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 1.5E-14 -- 1.5E-14 -- -- -- -- --
4,4'-DDE -- 6.4E-14 -- 6.4E-14 -- -- -- -- --
4,4'-DDT -- 4.7E-14 -- 4.7E-14 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Aldrin -- 9.5E-13 -- 9.5E-13 -- -- -- -- --
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1254 -- 1.0E-12 -- 1.0E-12 -- -- -- -- --
Aroclor-1260 -- 1.7E-12 -- 1.7E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 8.0E-04 -- 8.0E-04
Benzene -- 8.8E-08 -- 8.8E-08 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 6.6E-13 -- 6.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 5.7E-12 -- 5.7E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 6.2E-13 -- 6.2E-13 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 7.6E-13 -- 7.6E-13 -- -- -- -- --
Beryllium -- 9.6E-11 -- 9.6E-11 Respiratory, Immunological -- 2.3E-05 -- 2.3E-05
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Receptor Age:  Child
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Bis(2-ethylhexyl)phthalate -- 2.0E-15 -- 2.0E-15 -- -- -- -- --
Bromomethane -- -- -- -- Nose -- 1.3E-04 -- 1.3E-04
Cadmium -- 6.8E-10 -- 6.8E-10 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Carbazole -- 5.8E-14 -- 5.8E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 3.6E-06 -- 3.6E-06
Chlorobenzene -- -- -- -- Liver, Kidney, Reproductive -- 8.3E-07 -- 8.3E-07
Chloroform -- 1.1E-08 -- 1.1E-08 Liver, Kidney, Respiratory -- 8.1E-05 -- 8.1E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 7.3E-14 -- 7.3E-14 -- -- -- -- --
Cobalt -- 6.1E-09 -- 6.1E-09 Respiratory -- 1.3E-03 -- 1.3E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 1.3E-12 -- 1.3E-12 -- -- -- -- --
Dioxin TEQ -- 5.0E-13 -- 5.0E-13 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.9E-09 -- 3.9E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.7E-08 -- 3.7E-08 Developmental -- 1.7E-04 -- 1.7E-04
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
Heptachlor epoxide -- 2.4E-13 -- 2.4E-13 -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2.7E-13 -- 2.7E-13 -- -- -- -- --
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02
Methoxychlor -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 3.3E-09 -- 3.3E-09 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 1.4E-14 -- 1.4E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.0E-08 -- 3.0E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Total PCBs -- 7.0E-13 -- 7.0E-13 -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 6.0E-04 -- 6.0E-04
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.5E-07 -- 1.5E-07 -- 6.6E-02 -- 6.6E-02
Exposure Point Total 1.5E-07 6.6E-02

Exposure Medium Total 3.4E-06 2.0E+00
Medium Total 3.4E-06 2.0E+00
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TABLE I2-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 1.0E-08 -- 1.0E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 3.2E-09 -- 3.2E-09 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 3.5E-07 -- 3.5E-07 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 5.4E-09 -- 5.4E-09 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 3.7E-07 -- 3.7E-07 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 3.7E-07 2.2E-02

Exposure Medium Total 3.7E-07 2.2E-02
Medium Total 3.7E-07 2.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 1.2E-10 -- 1.2E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 1.3E-09 -- 1.3E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 5.7E-09 -- 5.7E-09 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 7.6E-10 -- 7.6E-10 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 8.0E-10 -- 8.0E-10 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 1.2E-06 -- 1.2E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 3.8E-07 -- 3.8E-07 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 9.4E-07 -- 9.4E-07 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 2.5E-06 -- 2.5E-06 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 2.5E-06 7.5E-02

Exposure Medium Total 2.5E-06 7.5E-02
Medium Total 2.5E-06 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 3.8E-06 Total Hazard (Soil and Soil Gas) 2.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 5.9E-06 Total Hazard (Soil and Groundwater) 2.1E+00

4 of 5



TABLE I2-8.5.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.1E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 8.2E-05 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 3.0E-08 -- --
NOAEL No observed adverse effects level CNS 2.6E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 2.5E-05 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.2E-02 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 3.9E-09 -- --
VOC Volatile organic compound Eyes 6.9E-02 -- --

Fetus 8.0E-04 -- --
GI 9.2E-01 3.9E-05 --

Hair -- -- --
Immunological 6.9E-02 -- --

Kidney 7.1E-02 5.6E-06 --
Liver 4.6E-03 7.0E-02 2.0E-02
Nails 6.9E-02 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 1.1E-03 -- --

Nose 1.3E-04 -- --
Organ weight 2.0E-03 2.7E-04 4.2E-05

PNS 3.6E-06 9.7E-06 6.4E-07
Reproductive 8.3E-07 -- --

Respiratory 3.0E-02 3.2E-05 1.3E-04
Skin 3.1E-03 -- --

Vascular -- -- --
Whole body 2.2E-03 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.5.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.1E-06 -- 4.3E-07 1.6E-06 -- -- -- -- --

Chemical Total 1.1E-06 -- 4.3E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00
Medium Total 1.6E-06 0.0E+00

Soil Gas Soil Gas Indoor Air -- -- -- -- -- -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 1.2E-06 -- 1.2E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.2E-06 -- 1.2E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.2E-06 0.0E+00

Exposure Medium Total 1.2E-06 0.0E+00
Medium Total 1.2E-06 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 1.6E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 2.8E-06 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

1 of 1



TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion 1,2-Dichloroethane 4.0E-03 mg/kg 6.3E-09 mg/kg-day 4.7E-02 (mg/kg-day)-1 2.9E-10 5.1E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
1,2-Dichloroethene (total) 2.0E-03 mg/kg 3.1E-09 mg/kg-day -- -- -- 2.6E-08 mg/kg-day 9.0E-03 mg/kg-day 2.8E-06
2,4-Dinitrotoluene 9.4E-01 mg/kg 1.5E-06 mg/kg-day 3.1E-01 (mg/kg-day)-1 4.6E-07 1.2E-05 mg/kg-day 2.0E-03 mg/kg-day 6.0E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 6.3E-08 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 1.0E-03 mg/kg-day 5.1E-04
2-Butanone 9.9E-01 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 6.0E-01 mg/kg-day 2.1E-05
2-Methylnaphthalene 8.0E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-03 mg/kg-day 2.6E-04
2-Nitrotoluene 1.5E-01 mg/kg 2.3E-07 mg/kg-day 2.2E-01 (mg/kg-day)-1 5.2E-08 1.9E-06 mg/kg-day 9.0E-04 mg/kg-day 2.1E-03
4,4'-DDD 3.5E-03 mg/kg 5.5E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 1.3E-09 4.5E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 1.7E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 5.8E-09 1.4E-07 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 1.2E-08 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.2E-09 1.0E-07 mg/kg-day 5.0E-04 mg/kg-day 2.0E-04
Acenaphthene 1.9E-01 mg/kg 3.0E-07 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 6.0E-02 mg/kg-day 4.0E-05
Acetone 1.2E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 9.0E-01 mg/kg-day 1.7E-06
Aldrin 3.2E-03 mg/kg 5.0E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 8.5E-08 4.1E-08 mg/kg-day 3.0E-05 mg/kg-day 1.4E-03
Anthracene 6.4E-02 mg/kg 1.0E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-01 mg/kg-day 2.7E-06
Antimony 3.5E+00 mg/kg 5.4E-06 mg/kg-day -- -- -- 4.4E-05 mg/kg-day 4.0E-04 mg/kg-day 1.1E-01
Aroclor-1254 2.9E-02 mg/kg 4.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 9.1E-08 3.7E-07 mg/kg-day 2.0E-05 mg/kg-day 1.9E-02
Aroclor-1260 4.8E-02 mg/kg 7.5E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.5E-07 6.1E-07 mg/kg-day 2.0E-05 mg/kg-day 3.1E-02
Barium 5.7E+02 mg/kg 8.9E-04 mg/kg-day -- -- -- 7.3E-03 mg/kg-day 2.0E-01 mg/kg-day 3.6E-02
Benzene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.0E-01 (mg/kg-day)-1 2.2E-08 1.8E-06 mg/kg-day 4.0E-03 mg/kg-day 4.5E-04
Benzo(a)anthracene 1.0E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 1.3E-06 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.6E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.2E-06 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 8.5E-08 mg/kg-day -- -- -- 6.9E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(k)fluoranthene 1.1E-01 mg/kg 1.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.1E-07 1.5E-06 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg 1.0E-06 mg/kg-day -- -- -- 8.5E-06 mg/kg-day 2.0E-03 mg/kg-day 4.2E-03
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 2.2E-08 mg/kg-day 3.0E-03 (mg/kg-day)-1 6.6E-11 1.8E-07 mg/kg-day 2.0E-02 mg/kg-day 8.9E-06
Bromomethane 1.0E-03 mg/kg 1.6E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 1.4E-03 mg/kg-day 9.1E-06
Cadmium 2.7E+00 mg/kg 4.2E-06 mg/kg-day -- -- -- 3.4E-05 mg/kg-day 1.0E-03 mg/kg-day 3.4E-02
Carbazole 8.7E-02 mg/kg 1.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-08 1.1E-06 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg 5.1E-09 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 1.0E-01 mg/kg-day 4.2E-07
Chlorobenzene 6.0E-03 mg/kg 9.4E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 2.0E-02 mg/kg-day 3.8E-06
Chloroform 7.2E-02 mg/kg 1.1E-07 mg/kg-day 3.1E-02 (mg/kg-day)-1 3.5E-09 9.2E-07 mg/kg-day 1.0E-02 mg/kg-day 9.2E-05
Chloromethane 2.1E-04 mg/kg 3.3E-10 mg/kg-day -- -- -- 2.7E-09 mg/kg-day -- -- --
Chromium 1.3E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 1.7E-03 mg/kg-day 1.5E+00 mg/kg-day 1.1E-03
Chrysene 1.1E-01 mg/kg 1.7E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.1E-08 1.4E-06 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 1.4E-04 mg/kg-day 3.0E-04 mg/kg-day 4.8E-01
Copper 1.2E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 4.0E-02 mg/kg-day 3.7E-02
Dibenzofuran 8.4E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.7E-05
Dieldrin 4.8E-03 mg/kg 7.5E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 1.2E-07 6.1E-08 mg/kg-day 5.0E-05 mg/kg-day 1.2E-03
Dioxin TEQ 2.2E-07 mg/kg 3.4E-13 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.5E-08 2.8E-12 mg/kg-day 1.0E-09 mg/kg-day 2.8E-03
Endrin ketone 5.9E-03 mg/kg 9.3E-09 mg/kg-day -- -- -- 7.6E-08 mg/kg-day 3.0E-04 mg/kg-day 2.5E-04
Ethylbenzene 1.1E+00 mg/kg 1.7E-06 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.9E-08 1.4E-05 mg/kg-day 1.0E-01 mg/kg-day 1.4E-04
Fluoranthene 9.9E-02 mg/kg 1.5E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 4.0E-02 mg/kg-day 3.1E-05
Fluorene 1.6E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 4.0E-02 mg/kg-day 5.1E-05
Heptachlor epoxide 1.5E-03 mg/kg 2.3E-09 mg/kg-day 5.5E+00 (mg/kg-day)-1 1.3E-08 1.9E-08 mg/kg-day 1.3E-05 mg/kg-day 1.5E-03
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.5E-08 5.1E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg 7.5E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Lead 2.1E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 2.6E-03 mg/kg-day -- -- --
Manganese 2.4E+03 mg/kg 3.7E-03 mg/kg-day -- -- -- 3.0E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01
Methoxychlor 4.5E-02 mg/kg 7.0E-08 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 5.0E-03 mg/kg-day 1.2E-04
Molybdenum 3.2E-01 mg/kg 5.0E-07 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 5.0E-03 mg/kg-day 8.2E-04
Naphthalene 5.9E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 1.3E-07 mg/kg-day 9.0E-03 (mg/kg-day)-1 1.2E-09 1.1E-06 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-01 mg/kg-day 3.4E-06
Phenol 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.3E-06
Pyrene 1.1E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 3.0E-02 mg/kg-day 4.8E-05
Selenium 8.6E-01 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 5.0E-03 mg/kg-day 2.2E-03
Silver 1.2E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 1.5E-05 mg/kg-day 5.0E-03 mg/kg-day 3.1E-03
Tin 1.4E+01 mg/kg 2.1E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 6.0E-01 mg/kg-day 2.9E-04
Titanium 3.9E+03 mg/kg 6.2E-03 mg/kg-day -- -- -- 5.0E-02 mg/kg-day -- -- --
Toluene 3.3E-01 mg/kg 5.1E-07 mg/kg-day -- -- -- 4.2E-06 mg/kg-day 8.0E-02 mg/kg-day 5.2E-05
Total PCBs 2.0E-02 mg/kg 3.2E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.3E-08 2.6E-07 mg/kg-day 2.0E-05 mg/kg-day 1.3E-02
Xylene (total) 3.9E-01 mg/kg 6.1E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 2.0E-01 mg/kg-day 2.5E-05
Zinc 4.7E+02 mg/kg 7.4E-04 mg/kg-day -- -- -- 6.1E-03 mg/kg-day 3.0E-01 mg/kg-day 2.0E-02

Exp. Route Total 3.4E-06 1.9E+00

Dermal 1,2-Dichloroethane 4.0E-03 mg/kg -- -- 4.7E-02 (mg/kg-day)-1 -- -- -- 2.0E-02 mg/kg-day --
1,2-Dichloroethene (total) 2.0E-03 mg/kg -- -- -- -- -- -- -- 9.0E-03 mg/kg-day --
2,4-Dinitrotoluene 9.4E-01 mg/kg 4.7E-07 mg/kg-day 3.1E-01 (mg/kg-day)-1 1.5E-07 3.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.7E-03
2,6-Dinitrotoluene 4.0E-02 mg/kg 2.0E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 1.0E-03 mg/kg-day 1.5E-04
2-Butanone 9.9E-01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
2-Methylnaphthalene 8.0E-02 mg/kg -- -- -- -- -- -- -- 4.0E-03 mg/kg-day --
2-Nitrotoluene 1.5E-01 mg/kg -- -- 2.2E-01 (mg/kg-day)-1 -- -- -- 9.0E-04 mg/kg-day --
4,4'-DDD 3.5E-03 mg/kg 1.8E-09 mg/kg-day 2.4E-01 (mg/kg-day)-1 4.2E-10 1.3E-08 mg/kg-day -- -- --
4,4'-DDE 1.1E-02 mg/kg 5.5E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 1.9E-09 4.1E-08 mg/kg-day -- -- --
4,4'-DDT 8.0E-03 mg/kg 1.2E-09 mg/kg-day 3.4E-01 (mg/kg-day)-1 4.1E-10 8.9E-09 mg/kg-day 5.0E-04 mg/kg-day 1.8E-05
Acenaphthene 1.9E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 9.2E-07 mg/kg-day 6.0E-02 mg/kg-day 1.5E-05
Acetone 1.2E-01 mg/kg -- -- -- -- -- -- -- 9.0E-01 mg/kg-day --
Aldrin 3.2E-03 mg/kg 1.6E-09 mg/kg-day 1.7E+01 (mg/kg-day)-1 2.7E-08 1.2E-08 mg/kg-day 3.0E-05 mg/kg-day 4.0E-04
Anthracene 6.4E-02 mg/kg 4.2E-08 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-01 mg/kg-day 1.0E-06
Antimony 3.5E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Aroclor-1254 2.9E-02 mg/kg 2.1E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.1E-08 1.5E-07 mg/kg-day 2.0E-05 mg/kg-day 7.5E-03
Aroclor-1260 4.8E-02 mg/kg 3.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 6.8E-08 2.5E-07 mg/kg-day 2.0E-05 mg/kg-day 1.2E-02
Barium 5.7E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzene 1.4E-01 mg/kg -- -- 1.0E-01 (mg/kg-day)-1 -- -- -- 4.0E-03 mg/kg-day --
Benzo(a)anthracene 1.0E-01 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 4.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 5.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.8E-07 4.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 4.5E-07 mg/kg-day -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 3.5E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-02 mg/kg-day 8.7E-06
Benzo(k)fluoranthene 1.1E-01 mg/kg 7.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.0E-08 5.5E-07 mg/kg-day -- -- --
Beryllium 6.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 7.1E-09 mg/kg-day 3.0E-03 (mg/kg-day)-1 2.1E-11 5.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.6E-06
Bromomethane 1.0E-03 mg/kg -- -- -- -- -- -- -- 1.4E-03 mg/kg-day --
Cadmium 2.7E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.9E-08 mg/kg-day 1.0E-03 mg/kg-day 9.9E-05
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TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Carbazole 8.7E-02 mg/kg 5.7E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 6.9E-09 4.2E-07 mg/kg-day -- -- --
Carbon disulfide 3.3E-03 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chlorobenzene 6.0E-03 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Chloroform 7.2E-02 mg/kg -- -- 3.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-02 mg/kg-day --
Chloromethane 2.1E-04 mg/kg -- -- -- -- -- -- -- -- -- --
Chromium 1.3E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --
Chrysene 1.1E-01 mg/kg 7.2E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.6E-09 5.3E-07 mg/kg-day -- -- --
Cobalt 1.1E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 1.2E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenzofuran 8.4E-02 mg/kg 5.5E-08 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 4.0E-02 mg/kg-day 1.0E-05
Dieldrin 4.8E-03 mg/kg 2.4E-09 mg/kg-day 1.6E+01 (mg/kg-day)-1 3.9E-08 1.8E-08 mg/kg-day 5.0E-05 mg/kg-day 3.6E-04
Dioxin TEQ 2.2E-07 mg/kg 3.3E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 4.3E-09 2.4E-13 mg/kg-day 1.0E-09 mg/kg-day 2.4E-04
Endrin ketone 5.9E-03 mg/kg 3.0E-09 mg/kg-day -- -- -- 2.2E-08 mg/kg-day 3.0E-04 mg/kg-day 7.3E-05
Ethylbenzene 1.1E+00 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 9.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 4.0E-02 mg/kg-day 1.2E-05
Fluorene 1.6E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 7.7E-07 mg/kg-day 4.0E-02 mg/kg-day 1.9E-05
Heptachlor epoxide 1.5E-03 mg/kg 7.6E-10 mg/kg-day 5.5E+00 (mg/kg-day)-1 4.2E-09 5.6E-09 mg/kg-day 1.3E-05 mg/kg-day 4.3E-04
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.2E-08 1.9E-07 mg/kg-day -- -- --
Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Lead 2.1E+02 mg/kg -- -- -- -- -- -- -- -- -- --
Manganese 2.4E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Methoxychlor 4.5E-02 mg/kg 2.3E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 5.0E-03 mg/kg-day 3.3E-05
Molybdenum 3.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Naphthalene 5.9E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
n-Nitrosodiphenylamine 8.6E-02 mg/kg 4.3E-08 mg/kg-day 9.0E-03 (mg/kg-day)-1 3.9E-10 3.2E-07 mg/kg-day -- -- --
Phenanthrene 7.9E-02 mg/kg 5.2E-08 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06
Phenol 1.0E-01 mg/kg 5.1E-08 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-01 mg/kg-day 1.2E-06
Pyrene 1.1E-01 mg/kg 7.5E-08 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 8.6E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 1.2E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Tin 1.4E+01 mg/kg -- -- -- -- -- -- -- 6.0E-01 mg/kg-day --
Titanium 3.9E+03 mg/kg -- -- -- -- -- -- -- -- -- --
Toluene 3.3E-01 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 2.0E-02 mg/kg 1.4E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.9E-08 1.1E-07 mg/kg-day 2.0E-05 mg/kg-day 5.3E-03
Xylene (total) 3.9E-01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Zinc 4.7E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.3E-06 2.9E-02
Exposure Point Total 4.8E-06 1.9E+00

Outdoor Air Inhalation 2,4-Dinitrotoluene 9.4E-01 mg/kg 2.8E-07 ug/m3 8.9E-05 (μg/m3)-1 2.5E-11 6.6E-10 mg/m3 -- -- --
(Particulates) 2,6-Dinitrotoluene 4.0E-02 mg/kg 1.2E-08 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

4,4'-DDD 3.5E-03 mg/kg 1.1E-09 ug/m3 6.9E-05 (μg/m3)-1 7.3E-14 2.5E-12 mg/m3 -- -- --
4,4'-DDE 1.1E-02 mg/kg 3.3E-09 ug/m3 9.7E-05 (μg/m3)-1 3.2E-13 7.7E-12 mg/m3 -- -- --
4,4'-DDT 8.0E-03 mg/kg 2.4E-09 ug/m3 9.7E-05 (μg/m3)-1 2.3E-13 5.6E-12 mg/m3 -- -- --
Aldrin 3.2E-03 mg/kg 9.7E-10 ug/m3 4.9E-03 (μg/m3)-1 4.7E-12 2.3E-12 mg/m3 -- -- --
Antimony 3.5E+00 mg/kg 1.0E-06 ug/m3 -- -- -- 2.4E-09 mg/m3 -- -- --
Aroclor-1254 2.9E-02 mg/kg 8.8E-09 ug/m3 5.7E-04 (μg/m3)-1 5.0E-12 2.0E-11 mg/m3 -- -- --
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TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Aroclor-1260 4.8E-02 mg/kg 1.5E-08 ug/m3 5.7E-04 (μg/m3)-1 8.3E-12 3.4E-11 mg/m3 -- -- --
Barium 5.7E+02 mg/kg 1.7E-04 ug/m3 -- -- -- 4.0E-07 mg/m3 5.0E-04 mg/m3 8.0E-04
Benzo(a)anthracene 1.0E-01 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 7.0E-11 mg/m3 -- -- --
Benzo(a)pyrene 8.6E-02 mg/kg 2.6E-08 ug/m3 1.1E-03 (μg/m3)-1 2.9E-11 6.1E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 9.3E-02 mg/kg 2.8E-08 ug/m3 1.1E-04 (μg/m3)-1 3.1E-12 6.6E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 5.4E-02 mg/kg 1.6E-08 ug/m3 -- -- -- 3.8E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 1.1E-01 mg/kg 3.4E-08 ug/m3 1.1E-04 (μg/m3)-1 3.8E-12 8.0E-11 mg/m3 -- -- --
Beryllium 6.6E-01 mg/kg 2.0E-07 ug/m3 2.4E-03 (μg/m3)-1 4.8E-10 4.7E-10 mg/m3 2.0E-05 mg/m3 2.3E-05
Bis(2-ethylhexyl)phthalate 1.4E-02 mg/kg 4.2E-09 ug/m3 2.4E-06 (μg/m3)-1 1.0E-14 9.9E-12 mg/m3 -- -- --
Cadmium 2.7E+00 mg/kg 8.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.4E-09 1.9E-09 mg/m3 2.0E-05 mg/m3 9.4E-05
Carbazole 8.7E-02 mg/kg 2.6E-08 ug/m3 1.1E-05 (μg/m3)-1 2.9E-13 6.1E-11 mg/m3 -- -- --
Chromium 1.3E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
Chrysene 1.1E-01 mg/kg 3.3E-08 ug/m3 1.1E-05 (μg/m3)-1 3.6E-13 7.7E-11 mg/m3 -- -- --
Cobalt 1.1E+01 mg/kg 3.4E-06 ug/m3 9.0E-03 (μg/m3)-1 3.1E-08 7.9E-09 mg/m3 6.0E-06 mg/m3 1.3E-03
Copper 1.2E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 8.3E-08 mg/m3 -- -- --
Dieldrin 4.8E-03 mg/kg 1.5E-09 ug/m3 4.6E-03 (μg/m3)-1 6.7E-12 3.4E-12 mg/m3 -- -- --
Dioxin TEQ 2.2E-07 mg/kg 6.6E-14 ug/m3 3.8E+01 (μg/m3)-1 2.5E-12 1.5E-16 mg/m3 4.0E-08 mg/m3 3.9E-09
Endrin ketone 5.9E-03 mg/kg 1.8E-09 ug/m3 -- -- -- 4.2E-12 mg/m3 -- -- --
Fluoranthene 9.9E-02 mg/kg 3.0E-08 ug/m3 -- -- -- 6.9E-11 mg/m3 -- -- --
Heptachlor epoxide 1.5E-03 mg/kg 4.5E-10 ug/m3 2.6E-03 (μg/m3)-1 1.2E-12 1.1E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.1E-04 (μg/m3)-1 1.3E-12 2.8E-11 mg/m3 -- -- --
Iron 4.8E+04 mg/kg 1.4E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --
Lead 2.1E+02 mg/kg 6.2E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Manganese 2.4E+03 mg/kg 7.1E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.3E-02
Methoxychlor 4.5E-02 mg/kg 1.4E-08 ug/m3 -- -- -- 3.2E-11 mg/m3 -- -- --
Molybdenum 3.2E-01 mg/kg 9.7E-08 ug/m3 -- -- -- 2.3E-10 mg/m3 -- -- --
n-Nitrosodiphenylamine 8.6E-02 mg/kg 2.6E-08 ug/m3 2.6E-06 (μg/m3)-1 6.8E-14 6.1E-11 mg/m3 -- -- --
Phenol 1.0E-01 mg/kg 3.0E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 2.0E-01 mg/m3 3.5E-10
Selenium 8.6E-01 mg/kg 2.6E-07 ug/m3 -- -- -- 6.1E-10 mg/m3 2.0E-02 mg/m3 3.0E-08
Silver 1.2E+00 mg/kg 3.7E-07 ug/m3 -- -- -- 8.5E-10 mg/m3 -- -- --
Tin 1.4E+01 mg/kg 4.1E-06 ug/m3 -- -- -- 9.6E-09 mg/m3 -- -- --
Titanium 3.9E+03 mg/kg 1.2E-03 ug/m3 -- -- -- 2.8E-06 mg/m3 1.0E-04 mg/m3 2.8E-02
Total PCBs 2.0E-02 mg/kg 6.1E-09 ug/m3 5.7E-04 (μg/m3)-1 3.5E-12 1.4E-11 mg/m3 -- -- --
Zinc 4.7E+02 mg/kg 1.4E-04 ug/m3 -- -- -- 3.3E-07 mg/m3 -- -- --

Exp. Route Total 3.5E-08 6.3E-02

Inhalation 1,2-Dichloroethane 4.0E-03 mg/kg 3.3E-04 ug/m3 2.1E-05 (μg/m3)-1 7.0E-09 7.8E-07 mg/m3 4.0E-01 mg/m3 1.9E-06
(Volatiles) 1,2-Dichloroethene (total) 2.0E-03 mg/kg 3.1E-04 ug/m3 -- -- -- 7.2E-07 mg/m3 -- -- --

2-Butanone 9.9E-01 mg/kg 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
2-Methylnaphthalene 8.0E-02 mg/kg 5.3E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
2-Nitrotoluene 1.5E-01 mg/kg 4.2E-04 ug/m3 -- -- -- 9.8E-07 mg/m3 -- -- --
Acenaphthene 1.9E-01 mg/kg 5.2E-04 ug/m3 -- -- -- 1.2E-06 mg/m3 -- -- --
Acetone 1.2E-01 mg/kg 3.4E-03 ug/m3 -- -- -- 7.8E-06 mg/m3 3.1E+01 mg/m3 2.5E-07
Anthracene 6.4E-02 mg/kg 4.7E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 -- -- --
Benzene 1.4E-01 mg/kg 1.5E-02 ug/m3 2.9E-05 (μg/m3)-1 4.4E-07 3.5E-05 mg/m3 3.0E-02 mg/m3 1.2E-03
Bromomethane 1.0E-03 mg/kg 2.7E-04 ug/m3 -- -- -- 6.4E-07 mg/m3 5.0E-03 mg/m3 1.3E-04
Carbon disulfide 3.3E-03 mg/kg 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 7.0E-01 mg/m3 3.6E-06
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TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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Intake/Exposure 
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Chlorobenzene 6.0E-03 mg/kg 3.6E-04 ug/m3 -- -- -- 8.3E-07 mg/m3 1.0E+00 mg/m3 8.3E-07
Chloroform 7.2E-02 mg/kg 1.0E-02 ug/m3 5.3E-06 (μg/m3)-1 5.5E-08 2.4E-05 mg/m3 3.0E-01 mg/m3 8.1E-05
Chloromethane 2.1E-04 mg/kg 6.8E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 9.0E-02 mg/m3 1.8E-06
Dibenzofuran 8.4E-02 mg/kg 1.1E-04 ug/m3 -- -- -- 2.7E-07 mg/m3 -- -- --
Ethylbenzene 1.1E+00 mg/kg 7.4E-02 ug/m3 2.5E-06 (μg/m3)-1 1.9E-07 1.7E-04 mg/m3 1.0E+00 mg/m3 1.7E-04
Fluorene 1.6E-01 mg/kg 2.2E-04 ug/m3 -- -- -- 5.1E-07 mg/m3 -- -- --
Naphthalene 5.9E-02 mg/kg 4.9E-04 ug/m3 3.4E-05 (μg/m3)-1 1.7E-08 1.1E-06 mg/m3 3.0E-03 mg/m3 3.8E-04
Phenanthrene 7.9E-02 mg/kg 5.8E-05 ug/m3 -- -- -- 1.4E-07 mg/m3 -- -- --
Pyrene 1.1E-01 mg/kg 1.8E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --
Toluene 3.3E-01 mg/kg 2.9E-02 ug/m3 -- -- -- 6.8E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Xylene (total) 3.9E-01 mg/kg 2.6E-02 ug/m3 -- -- -- 6.0E-05 mg/m3 1.0E-01 mg/m3 6.0E-04

Exp. Route Total 7.0E-07 2.6E-03
Exposure Point Total 7.4E-07 6.6E-02

Exposure Medium Total 5.5E-06 2.0E+00
Medium Total 5.5E-06 2.0E+00

Soil Gas Soil Gas Indoor Air Inhalation 1,2,4-Trimethylbenzene 1.6E-02 (a) ug/m3 6.5E-03 ug/m3 -- -- -- 1.5E-05 mg/m3 7.0E-03 mg/m3 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 -- -- -- 4.1E-06 mg/m3 -- -- --

2-Butanone 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
4-Ethyltoluene 6.1E-03 (a) ug/m3 2.5E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 5.0E+00 mg/m3 1.2E-06
Acetone 9.4E-02 (a) ug/m3 3.9E-02 ug/m3 -- -- -- 9.0E-05 mg/m3 3.1E+01 mg/m3 2.9E-06
Benzene 4.3E-03 (a) ug/m3 1.8E-03 ug/m3 2.9E-05 (μg/m3)-1 5.2E-08 4.2E-06 mg/m3 3.0E-02 mg/m3 1.4E-04
Cis-1,2-Dichloroethene 1.4E-02 (a) ug/m3 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --
Ethylbenzene 1.6E-02 (a) ug/m3 6.4E-03 ug/m3 2.5E-06 (μg/m3)-1 1.6E-08 1.5E-05 mg/m3 1.0E+00 mg/m3 1.5E-05
Heptane 4.7E-03 (a) ug/m3 1.9E-03 ug/m3 -- -- -- 4.5E-06 mg/m3 7.0E+00 mg/m3 6.4E-07
M,P-Xylene 6.9E-02 (a) ug/m3 2.8E-02 ug/m3 -- -- -- 6.6E-05 mg/m3 7.0E-01 mg/m3 9.4E-05
O-Xylene 2.5E-02 (a) ug/m3 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 7.0E-01 mg/m3 3.4E-05
Tetrachloroethene 7.3E-01 (a) ug/m3 3.0E-01 ug/m3 5.9E-06 (μg/m3)-1 1.8E-06 7.0E-04 mg/m3 3.5E-02 mg/m3 2.0E-02
Toluene 7.5E-02 (a) ug/m3 3.1E-02 ug/m3 -- -- -- 7.2E-05 mg/m3 5.0E+00 mg/m3 1.4E-05
Trans-1,2-Dichloroethene 2.6E-03 (a) ug/m3 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 6.0E-02 mg/m3 4.2E-05
Trichloroethene 3.3E-02 (a) ug/m3 1.3E-02 ug/m3 2.0E-06 (μg/m3)-1 2.7E-08 3.1E-05 mg/m3 6.0E-01 mg/m3 5.2E-05

Exp. Route Total 1.9E-06 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

Groundwater Groundwater Indoor Air Inhalation 1,1-Dichloroethene 3.9E-03 (a) ug/m3 1.6E-03 ug/m3 -- -- -- 3.8E-06 mg/m3 2.0E-01 mg/m3 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) 4.7E-01 (a) ug/m3 1.9E-01 ug/m3 -- -- -- 4.5E-04 mg/m3 -- -- --

1,4-Dichlorobenzene 1.3E-04 (a) ug/m3 5.4E-05 ug/m3 1.1E-05 (μg/m3)-1 6.0E-10 1.3E-07 mg/m3 8.0E-01 mg/m3 1.6E-07
2-Butanone 3.3E-04 (a) ug/m3 1.4E-04 ug/m3 -- -- -- 3.2E-07 mg/m3 5.0E+00 mg/m3 6.4E-08
Acetone 4.0E-04 (a) ug/m3 1.6E-04 ug/m3 -- -- -- 3.8E-07 mg/m3 3.1E+01 mg/m3 1.2E-08
Benzene 5.6E-04 (a) ug/m3 2.3E-04 ug/m3 2.9E-05 (μg/m3)-1 6.7E-09 5.4E-07 mg/m3 3.0E-02 mg/m3 1.8E-05
Bromoform 9.2E-05 (a) ug/m3 3.8E-05 ug/m3 1.1E-06 (μg/m3)-1 4.2E-11 8.8E-08 mg/m3 -- -- --
Carbon disulfide 7.1E-03 (a) ug/m3 2.9E-03 ug/m3 -- -- -- 6.8E-06 mg/m3 7.0E-01 mg/m3 9.7E-06
Carbon tetrachloride 1.6E-03 (a) ug/m3 6.7E-04 ug/m3 4.2E-05 (μg/m3)-1 2.8E-08 1.6E-06 mg/m3 4.0E-02 mg/m3 3.9E-05
Chloroform 1.8E-03 (a) ug/m3 7.2E-04 ug/m3 5.3E-06 (μg/m3)-1 3.8E-09 1.7E-06 mg/m3 3.0E-01 mg/m3 5.6E-06
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TABLE I2-7.5.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

cis-1,2-Dichloroethene 1.2E+00 (a) ug/m3 4.8E-01 ug/m3 -- -- -- 1.1E-03 mg/m3 -- -- --
Mercury 2.5E-04 (a) ug/m3 1.0E-04 ug/m3 -- -- -- 2.4E-07 mg/m3 3.0E-04 mg/m3 8.1E-04
Nitrobenzene 2.4E-04 (a) ug/m3 1.0E-04 ug/m3 4.0E-05 (μg/m3)-1 4.0E-09 2.3E-07 mg/m3 9.0E-03 mg/m3 2.6E-05
Tetrachloroethene 2.5E+00 (a) ug/m3 1.0E+00 ug/m3 5.9E-06 (μg/m3)-1 6.1E-06 2.4E-03 mg/m3 3.5E-02 mg/m3 6.9E-02
trans-1,2-Dichloroethene 1.7E-02 (a) ug/m3 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 6.0E-02 mg/m3 2.7E-04
Trichloroethene 2.3E+00 (a) ug/m3 9.5E-01 ug/m3 2.0E-06 (μg/m3)-1 1.9E-06 2.2E-03 mg/m3 6.0E-01 mg/m3 3.7E-03
Vinyl chloride 1.5E-01 (a) ug/m3 6.0E-02 ug/m3 7.8E-05 (μg/m3)-1 4.7E-06 1.4E-04 mg/m3 1.0E-01 mg/m3 1.4E-03

Exp. Route Total 1.3E-05 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total of Receptor Risks (Soil and Soil Gas) 7.4E-06 Total of Receptor Hazards (Soil and Soil Gas) 2.0E+00
Receptor Total (Soil and Groundwater) Total of Receptor Risks (Soil and Groundwater) 1.8E-05 Total of Receptor Hazards (Soil and Groundwater) 2.1E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil 1,2-Dichloroethane 2.9E-10 -- -- 2.9E-10 Kidney 2.6E-06 -- -- 2.6E-06

1,2-Dichloroethene (total) -- -- -- -- Liver 2.8E-06 -- -- 2.8E-06
2,4-Dinitrotoluene 4.6E-07 -- 1.5E-07 6.0E-07 CNS 6.0E-03 -- 1.7E-03 7.8E-03
2,6-Dinitrotoluene -- -- -- -- CNS 5.1E-04 -- 1.5E-04 6.6E-04
2-Butanone -- -- -- -- Developmental 2.1E-05 -- -- 2.1E-05
2-Methylnaphthalene -- -- -- -- Respiratory 2.6E-04 -- -- 2.6E-04
2-Nitrotoluene 5.2E-08 -- -- 5.2E-08 -- 2.1E-03 -- -- 2.1E-03
4,4'-DDD 1.3E-09 -- 4.2E-10 1.7E-09 -- -- -- -- --
4,4'-DDE 5.8E-09 -- 1.9E-09 7.7E-09 -- -- -- -- --
4,4'-DDT 4.2E-09 -- 4.1E-10 4.7E-09 Liver 2.0E-04 -- 1.8E-05 2.2E-04
Acenaphthene -- -- -- -- Liver 4.0E-05 -- 1.5E-05 5.6E-05
Acetone -- -- -- -- Kidney 1.7E-06 -- -- 1.7E-06
Aldrin 8.5E-08 -- 2.7E-08 1.1E-07 Liver 1.4E-03 -- 4.0E-04 1.8E-03
Anthracene -- -- -- -- No Observed Effects 2.7E-06 -- 1.0E-06 3.8E-06
Antimony -- -- -- -- Blood 1.1E-01 -- -- 1.1E-01
Aroclor-1254 9.1E-08 -- 4.1E-08 1.3E-07 Eyes, Nails, Immunological 1.9E-02 -- 7.5E-03 2.6E-02
Aroclor-1260 1.5E-07 -- 6.8E-08 2.2E-07 Eyes, Nails, Immunological 3.1E-02 -- 1.2E-02 4.3E-02
Barium -- -- -- -- Kidney 3.6E-02 -- -- 3.6E-02
Benzene 2.2E-08 -- -- 2.2E-08 Blood 4.5E-04 -- -- 4.5E-04
Benzo(a)anthracene 1.9E-07 -- 7.9E-08 2.7E-07 -- -- -- -- --
Benzo(a)pyrene 1.6E-06 -- 6.8E-07 2.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.8E-07 -- 7.3E-08 2.5E-07 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- Kidney 2.3E-05 -- 8.7E-06 3.2E-05
Benzo(k)fluoranthene 2.1E-07 -- 9.0E-08 3.0E-07 -- -- -- -- --
Beryllium -- -- -- -- GI 4.2E-03 -- -- 4.2E-03
Bis(2-ethylhexyl)phthalate 6.6E-11 -- 2.1E-11 8.7E-11 Liver 8.9E-06 -- 2.6E-06 1.2E-05
Bromomethane -- -- -- -- GI 9.1E-06 -- -- 9.1E-06
Cadmium -- -- -- -- Kidney 3.4E-02 -- 9.9E-05 3.4E-02
Carbazole 1.6E-08 -- 6.9E-09 2.3E-08 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 4.2E-07 -- -- 4.2E-07
Chlorobenzene -- -- -- -- Liver 3.8E-06 -- -- 3.8E-06
Chloroform 3.5E-09 -- -- 3.5E-09 Liver 9.2E-05 -- -- 9.2E-05
Chloromethane -- -- -- -- -- -- -- -- --
Chromium -- -- -- -- No Observed Effects 1.1E-03 -- -- 1.1E-03
Chrysene 2.1E-08 -- 8.6E-09 2.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 4.8E-01 -- -- 4.8E-01
Copper -- -- -- -- GI 3.7E-02 -- -- 3.7E-02
Dibenzofuran -- -- -- -- Blood 2.7E-05 -- 1.0E-05 3.7E-05
Dieldrin 1.2E-07 -- 3.9E-08 1.6E-07 Liver 1.2E-03 -- 3.6E-04 1.6E-03
Dioxin TEQ 4.5E-08 -- 4.3E-09 4.9E-08 Developmental 2.8E-03 -- 2.4E-04 3.1E-03
Endrin ketone -- -- -- -- Liver, CNS 2.5E-04 -- 7.3E-05 3.3E-04
Ethylbenzene 1.9E-08 -- -- 1.9E-08 Liver, Kidney 1.4E-04 -- -- 1.4E-04
Fluoranthene -- -- -- -- Liver, Kidney, Blood 3.1E-05 -- 1.2E-05 4.3E-05
Fluorene -- -- -- -- Blood 5.1E-05 -- 1.9E-05 7.0E-05
Heptachlor epoxide 1.3E-08 -- 4.2E-09 1.7E-08 Organ Weight 1.5E-03 -- 4.3E-04 1.9E-03
Indeno(1,2,3-cd)pyrene 7.5E-08 -- 3.2E-08 1.1E-07 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01
Methoxychlor -- -- -- -- Developmental 1.2E-04 -- 3.3E-05 1.5E-04
Molybdenum -- -- -- -- Blood 8.2E-04 -- -- 8.2E-04
Naphthalene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
n-Nitrosodiphenylamine 1.2E-09 -- 3.9E-10 1.6E-09 -- -- -- -- --
Phenanthrene -- -- -- -- No Observed Effects 3.4E-06 -- 1.3E-06 4.7E-06
Phenol -- -- -- -- Body Weight 4.3E-06 -- 1.2E-06 5.5E-06
Pyrene -- -- -- -- Kidney 4.8E-05 -- 1.8E-05 6.7E-05
Selenium -- -- -- -- Whole Body 2.2E-03 -- -- 2.2E-03
Silver -- -- -- -- Skin 3.1E-03 -- -- 3.1E-03
Tin -- -- -- -- Liver, Kidney 2.9E-04 -- -- 2.9E-04
Titanium -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- Organ Weight 5.2E-05 -- -- 5.2E-05
Total PCBs 6.3E-08 -- 2.9E-08 9.2E-08 Developmental 1.3E-02 -- 5.3E-03 1.8E-02
Xylene (total) -- -- -- -- Body Weight, Death 2.5E-05 -- -- 2.5E-05
Zinc -- -- -- -- Blood 2.0E-02 -- -- 2.0E-02

Chemical Total 3.4E-06 -- 1.3E-06 4.8E-06 1.9E+00 -- 2.9E-02 1.9E+00
Exposure Point Total 4.8E-06 1.9E+00

Outdoor Air 1,2-Dichloroethane -- 7.0E-09 -- 7.0E-09 Liver -- 1.9E-06 -- 1.9E-06
(Particulates and VOCs) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- 2.5E-11 -- 2.5E-11 -- -- -- -- --
2,6-Dinitrotoluene -- -- -- -- -- -- -- -- --
2-Butanone -- -- -- -- Developmental -- 1.4E-05 -- 1.4E-05
2-Methylnaphthalene -- -- -- -- -- -- -- -- --
2-Nitrotoluene -- -- -- -- -- -- -- -- --
4,4'-DDD -- 7.3E-14 -- 7.3E-14 -- -- -- -- --
4,4'-DDE -- 3.2E-13 -- 3.2E-13 -- -- -- -- --
4,4'-DDT -- 2.3E-13 -- 2.3E-13 -- -- -- -- --
Acenaphthene -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07
Aldrin -- 4.7E-12 -- 4.7E-12 -- -- -- -- --
Anthracene -- -- -- -- -- -- -- -- --
Antimony -- -- -- -- -- -- -- -- --
Aroclor-1254 -- 5.0E-12 -- 5.0E-12 -- -- -- -- --
Aroclor-1260 -- 8.3E-12 -- 8.3E-12 -- -- -- -- --
Barium -- -- -- -- Fetus -- 8.0E-04 -- 8.0E-04
Benzene -- 4.4E-07 -- 4.4E-07 Blood -- 1.2E-03 -- 1.2E-03
Benzo(a)anthracene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Benzo(a)pyrene -- 2.9E-11 -- 2.9E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 3.8E-12 -- 3.8E-12 -- -- -- -- --
Beryllium -- 4.8E-10 -- 4.8E-10 Respiratory, Immunological -- 2.3E-05 -- 2.3E-05
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TABLE I2-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Bis(2-ethylhexyl)phthalate -- 1.0E-14 -- 1.0E-14 -- -- -- -- --
Bromomethane -- -- -- -- Nose -- 1.3E-04 -- 1.3E-04
Cadmium -- 3.4E-09 -- 3.4E-09 Kidney, Respiratory -- 9.4E-05 -- 9.4E-05
Carbazole -- 2.9E-13 -- 2.9E-13 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 3.6E-06 -- 3.6E-06
Chlorobenzene -- -- -- -- Liver, Kidney, Reproductive -- 8.3E-07 -- 8.3E-07
Chloroform -- 5.5E-08 -- 5.5E-08 Liver, Kidney, Respiratory -- 8.1E-05 -- 8.1E-05
Chloromethane -- -- -- -- CNS -- 1.8E-06 -- 1.8E-06
Chromium -- -- -- -- -- -- -- -- --
Chrysene -- 3.6E-13 -- 3.6E-13 -- -- -- -- --
Cobalt -- 3.1E-08 -- 3.1E-08 Respiratory -- 1.3E-03 -- 1.3E-03
Copper -- -- -- -- -- -- -- -- --
Dibenzofuran -- -- -- -- -- -- -- -- --
Dieldrin -- 6.7E-12 -- 6.7E-12 -- -- -- -- --
Dioxin TEQ -- 2.5E-12 -- 2.5E-12 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 3.9E-09 -- 3.9E-09

Endrin ketone -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.9E-07 -- 1.9E-07 Developmental -- 1.7E-04 -- 1.7E-04
Fluoranthene -- -- -- -- -- -- -- -- --
Fluorene -- -- -- -- -- -- -- -- --
Heptachlor epoxide -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 1.3E-12 -- 1.3E-12 -- -- -- -- --
Iron -- -- -- -- -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Manganese -- -- -- -- CNS -- 3.3E-02 -- 3.3E-02
Methoxychlor -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Naphthalene -- 1.7E-08 -- 1.7E-08 Respiratory -- 3.8E-04 -- 3.8E-04
n-Nitrosodiphenylamine -- 6.8E-14 -- 6.8E-14 -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- Liver, CNS -- 3.5E-10 -- 3.5E-10
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 3.0E-08 -- 3.0E-08
Silver -- -- -- -- -- -- -- -- --
Tin -- -- -- -- -- -- -- -- --
Titanium -- -- -- -- Respiratory -- 2.8E-02 -- 2.8E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Total PCBs -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
Xylene (total) -- -- -- -- CNS -- 6.0E-04 -- 6.0E-04
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 7.4E-07 -- 7.4E-07 -- 6.6E-02 -- 6.6E-02
Exposure Point Total 7.4E-07 6.6E-02

Exposure Medium Total 5.5E-06 2.0E+00
Medium Total 5.5E-06 2.0E+00
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TABLE I2-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Noncancer Hazard Quotient

Medium
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Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Soil Gas Soil Gas Indoor Air 1,2,4-Trimethylbenzene -- -- -- -- Whole body -- 2.2E-03 -- 2.2E-03
(Vapor Intrusion) 1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- --

2-Butanone -- -- -- -- Developmental -- 1.2E-06 -- 1.2E-06
4-Ethyltoluene -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06
Acetone -- -- -- -- CNS -- 2.9E-06 -- 2.9E-06
Benzene -- 5.2E-08 -- 5.2E-08 Blood -- 1.4E-04 -- 1.4E-04
Cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Ethylbenzene -- 1.6E-08 -- 1.6E-08 Developmental -- 1.5E-05 -- 1.5E-05
Heptane -- -- -- -- PNS -- 6.4E-07 -- 6.4E-07
M,P-Xylene -- -- -- -- CNS, Respiratory -- 9.4E-05 -- 9.4E-05
O-Xylene -- -- -- -- CNS, Respiratory -- 3.4E-05 -- 3.4E-05
Tetrachloroethene -- 1.8E-06 -- 1.8E-06 Liver, Body Weight -- 2.0E-02 -- 2.0E-02
Toluene -- -- -- -- CNS -- 1.4E-05 -- 1.4E-05
Trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 4.2E-05 -- 4.2E-05
Trichloroethene -- 2.7E-08 -- 2.7E-08 CNS -- 5.2E-05 -- 5.2E-05

Chemical Total -- 1.9E-06 -- 1.9E-06 -- 2.2E-02 -- 2.2E-02
Exposure Point Total 1.9E-06 2.2E-02

Exposure Medium Total 1.9E-06 2.2E-02
Medium Total 1.9E-06 2.2E-02

Groundwater Groundwater Indoor Air 1,1-Dichloroethene -- -- -- -- Liver -- 1.9E-05 -- 1.9E-05
(Vapor Intrusion) 1,2-Dichloroethene (total) -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- 6.0E-10 -- 6.0E-10 Organ Weight -- 1.6E-07 -- 1.6E-07
2-Butanone -- -- -- -- Developmental -- 6.4E-08 -- 6.4E-08
Acetone -- -- -- -- CNS -- 1.2E-08 -- 1.2E-08
Benzene -- 6.7E-09 -- 6.7E-09 Blood -- 1.8E-05 -- 1.8E-05
Bromoform -- 4.2E-11 -- 4.2E-11 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 9.7E-06 -- 9.7E-06
Carbon tetrachloride -- 2.8E-08 -- 2.8E-08 GI, CNS, Developmental -- 3.9E-05 -- 3.9E-05
Chloroform -- 3.8E-09 -- 3.8E-09 Liver, Kidney, Respiratory -- 5.6E-06 -- 5.6E-06
cis-1,2-Dichloroethene -- -- -- -- -- -- -- -- --
Mercury -- -- -- -- CNS -- 8.1E-04 -- 8.1E-04
Nitrobenzene -- 4.0E-09 -- 4.0E-09 Respiratory -- 2.6E-05 -- 2.6E-05
Tetrachloroethene -- 6.1E-06 -- 6.1E-06 Liver, Body Weight -- 6.9E-02 -- 6.9E-02
trans-1,2-Dichloroethene -- -- -- -- Organ Weight -- 2.7E-04 -- 2.7E-04
Trichloroethene -- 1.9E-06 -- 1.9E-06 CNS -- 3.7E-03 -- 3.7E-03
Vinyl chloride -- 4.7E-06 -- 4.7E-06 Liver -- 1.4E-03 -- 1.4E-03

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 7.5E-02 -- 7.5E-02
Exposure Point Total 1.3E-05 7.5E-02

Exposure Medium Total 1.3E-05 7.5E-02
Medium Total 1.3E-05 7.5E-02

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 7.4E-06 Total Hazard (Soil and Soil Gas) 2.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.8E-05 Total Hazard (Soil and Groundwater) 2.1E+00
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TABLE I2-8.5.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 6.1E-01 1.8E-05 1.4E-04
EPA U.S. Environmental Protection Agency Body Weight 8.2E-05 6.9E-02 2.0E-02
GI Gastrointestinal Cardiovascular 3.0E-08 -- --
NOAEL No observed adverse effects level CNS 2.6E-01 4.5E-03 2.0E-04
PNS Peripheral nervous system Death 2.5E-05 -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.2E-02 3.9E-05 1.6E-05
RME Reasonable maximum exposure Endocrine 3.9E-09 -- --
VOC Volatile organic compound Eyes 6.9E-02 -- --

Fetus 8.0E-04 -- --
GI 9.2E-01 3.9E-05 --

Hair -- -- --
Immunological 6.9E-02 -- --

Kidney 7.1E-02 5.6E-06 --
Liver 4.6E-03 7.0E-02 2.0E-02
Nails 6.9E-02 -- --

No Observed Adverse Effects -- -- --
No Observed Effects 1.1E-03 -- --

Nose 1.3E-04 -- --
Organ weight 2.0E-03 2.7E-04 4.2E-05

PNS 3.6E-06 9.7E-06 6.4E-07
Reproductive 8.3E-07 -- --

Respiratory 3.0E-02 3.2E-05 1.3E-04
Skin 3.1E-03 -- --

Vascular -- -- --
Whole body 2.2E-03 -- 2.2E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Soil Gas
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TABLE I2-9.5.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.6E-06 -- 6.8E-07 2.3E-06 -- -- -- -- --

Chemical Total 1.6E-06 -- 6.8E-07 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Soil Gas Soil Gas Indoor Air Tetrachloroethene -- 1.8E-06 -- 1.8E-06 -- -- -- -- --
(Vapor Intrusion)

Chemical Total -- 1.8E-06 -- 1.8E-06 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.8E-06 0.0E+00

Exposure Medium Total 1.8E-06 0.0E+00
Medium Total 1.8E-06 0.0E+00

Groundwater Groundwater Indoor Air Tetrachloroethene -- 6.1E-06 -- 6.1E-06 -- -- -- -- --
(Vapor Intrusion) Trichloroethene -- 1.9E-06 -- 1.9E-06 -- -- -- -- --

Vinyl chloride -- 4.7E-06 -- 4.7E-06 -- -- -- -- --

Chemical Total -- 1.3E-05 -- 1.3E-05 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 1.3E-05 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00
Medium Total 1.3E-05 0.0E+00

Receptor Total (Soil and Soil Gas) Total Risk (Soil and Soil Gas) 4.1E-06 Total Hazard (Soil and Soil Gas) 0.0E+00
Receptor Total (Soil and Groundwater) Total Risk (Soil and Groundwater) 1.5E-05 Total Hazard (Soil and Groundwater) 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.6.1

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Barium 9.8E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 2.0E-01 mg/kg-day 3.4E-04
Benzo(a)anthracene 9.0E-02 mg/kg 2.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.5E-08 6.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 3.3E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 3.9E-07 9.6E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 3.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.2E-08 1.0E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 2.6E-08 mg/kg-day -- -- -- 7.5E-08 mg/kg-day 3.0E-02 mg/kg-day 2.5E-06
Benzo(g,h,i)perylene 1.6E-01 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.7E-06
Benzo(k)fluoranthene 4.2E-02 mg/kg 9.9E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 2.9E-08 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 1.0E-01 mg/kg-day 8.2E-08
Chrysene 4.4E-02 mg/kg 1.0E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-09 3.0E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 5.6E-06 mg/kg-day -- -- -- 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02
Copper 3.4E+02 mg/kg 8.0E-05 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 4.0E-02 mg/kg-day 5.9E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.4E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 3.9E-08 2.7E-08 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 7.8E-09 mg/kg-day -- -- -- 2.3E-08 mg/kg-day 3.0E-04 mg/kg-day 7.6E-05
Dioxin TEQ 5.4E-08 mg/kg 1.3E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.6E-09 3.7E-14 mg/kg-day 1.0E-09 mg/kg-day 3.7E-05
Fluoranthene 1.1E-01 mg/kg 2.6E-08 mg/kg-day -- -- -- 7.5E-08 mg/kg-day 4.0E-02 mg/kg-day 1.9E-06
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 7.5E-08 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 6.5E-05 mg/kg-day -- -- --
Molybdenum 3.5E+00 mg/kg 8.2E-07 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 5.0E-03 mg/kg-day 4.8E-04
Monobutyltin 2.4E-02 mg/kg 5.5E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 3.0E-04 mg/kg-day 5.4E-05
Perylene 7.1E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 2.0E-02 mg/kg-day 2.4E-06
Pyrene 2.9E-01 mg/kg 6.8E-08 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 3.0E-02 mg/kg-day 6.6E-06
Selenium 5.0E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 5.0E-03 mg/kg-day 6.8E-05
Silver 4.8E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 5.0E-03 mg/kg-day 6.6E-05
Total PCBs 1.6E-02 mg/kg 3.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.5E-09 1.1E-08 mg/kg-day 2.0E-05 mg/kg-day 5.5E-04
Tributyltin 1.8E-03 mg/kg 4.2E-10 mg/kg-day -- -- -- 1.2E-09 mg/kg-day 3.0E-04 mg/kg-day 4.1E-06
Zinc 3.3E+02 mg/kg 7.7E-05 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 3.0E-01 mg/kg-day 7.4E-04

Exp. Route Total 5.5E-07 6.3E-02

Dermal Barium 9.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 9.0E-02 mg/kg 2.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-08 6.4E-08 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-07 9.9E-08 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 3.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.4E-08 1.1E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 2.7E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 3.0E-02 mg/kg-day 2.6E-06
Benzo(g,h,i)perylene 1.6E-01 mg/kg 3.9E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-02 mg/kg-day 3.8E-06
Benzo(k)fluoranthene 4.2E-02 mg/kg 1.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-08 3.0E-08 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chrysene 4.4E-02 mg/kg 1.1E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.3E-09 3.1E-08 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 3.4E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 6.2E-09 mg/kg-day -- -- -- 1.8E-08 mg/kg-day 3.0E-04 mg/kg-day 6.0E-05
Dioxin TEQ 5.4E-08 mg/kg 3.0E-15 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.9E-10 8.8E-15 mg/kg-day 1.0E-09 mg/kg-day 8.8E-06
Fluoranthene 1.1E-01 mg/kg 2.7E-08 mg/kg-day -- -- -- 7.8E-08 mg/kg-day 4.0E-02 mg/kg-day 2.0E-06
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 2.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.2E-08 7.8E-08 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Molybdenum 3.5E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Monobutyltin 2.4E-02 mg/kg 4.4E-09 mg/kg-day -- -- -- 1.3E-08 mg/kg-day 3.0E-04 mg/kg-day 4.3E-05

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.6.1

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Perylene 7.1E-02 mg/kg 1.7E-08 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 2.0E-02 mg/kg-day 2.5E-06
Pyrene 2.9E-01 mg/kg 7.1E-08 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-02 mg/kg-day 6.9E-06
Selenium 5.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.8E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Total PCBs 1.6E-02 mg/kg 4.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.4E-09 1.2E-08 mg/kg-day 2.0E-05 mg/kg-day 6.1E-04
Tributyltin 1.8E-03 mg/kg 3.3E-10 mg/kg-day -- -- -- 9.7E-10 mg/kg-day 3.0E-04 mg/kg-day 3.2E-06
Zinc 3.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 5.7E-07 7.5E-04
Exposure Point Total 1.1E-06 6.4E-02

Outdoor Air Inhalation Barium 9.8E+01 mg/kg 2.0E-06 ug/m3 -- -- -- 5.8E-09 mg/m3 5.0E-04 mg/m3 1.2E-05
(Particulates) Benzo(a)anthracene 9.0E-02 mg/kg 1.8E-09 ug/m3 1.1E-04 (μg/m3)-1 2.0E-13 5.3E-12 mg/m3 -- -- --

Benzo(a)pyrene 1.4E-01 mg/kg 2.8E-09 ug/m3 1.1E-03 (μg/m3)-1 3.1E-12 8.2E-12 mg/m3 -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 3.0E-09 ug/m3 1.1E-04 (μg/m3)-1 3.3E-13 8.8E-12 mg/m3 -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 2.2E-09 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.6E-01 mg/kg 3.2E-09 ug/m3 -- -- -- 9.4E-12 mg/m3 -- -- --
Benzo(k)fluoranthene 4.2E-02 mg/kg 8.5E-10 ug/m3 1.1E-04 (μg/m3)-1 9.3E-14 2.5E-12 mg/m3 -- -- --
Chrysene 4.4E-02 mg/kg 8.9E-10 ug/m3 1.1E-05 (μg/m3)-1 9.8E-15 2.6E-12 mg/m3 -- -- --
Cobalt 2.4E+01 mg/kg 4.8E-07 ug/m3 9.0E-03 (μg/m3)-1 4.4E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04
Copper 3.4E+02 mg/kg 6.9E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 8.1E-10 ug/m3 1.2E-03 (μg/m3)-1 9.7E-13 2.4E-12 mg/m3 -- -- --
Dibutyltin 3.3E-02 mg/kg 6.7E-10 ug/m3 -- -- -- 1.9E-12 mg/m3 -- -- --
Dioxin TEQ 5.4E-08 mg/kg 1.1E-15 ug/m3 3.8E+01 (μg/m3)-1 4.1E-14 3.2E-18 mg/m3 4.0E-08 mg/m3 7.9E-11
Fluoranthene 1.1E-01 mg/kg 2.2E-09 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 2.2E-09 ug/m3 1.1E-04 (μg/m3)-1 2.4E-13 6.5E-12 mg/m3 -- -- --
Lead 9.5E+01 mg/kg 1.9E-06 ug/m3 -- -- -- 5.6E-09 mg/m3 -- -- --
Molybdenum 3.5E+00 mg/kg 7.1E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --
Monobutyltin 2.4E-02 mg/kg 4.7E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --
Perylene 7.1E-02 mg/kg 1.4E-09 ug/m3 -- -- -- 4.2E-12 mg/m3 3.0E-03 mg/m3 1.4E-09
Selenium 5.0E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 2.0E-02 mg/m3 1.5E-09
Silver 4.8E-01 mg/kg 9.7E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --
Total PCBs 1.6E-02 mg/kg 3.2E-10 ug/m3 5.7E-04 (μg/m3)-1 1.8E-13 9.4E-13 mg/m3 -- -- --
Tributyltin 1.8E-03 mg/kg 3.6E-11 ug/m3 -- -- -- 1.0E-13 mg/m3 -- -- --
Zinc 3.3E+02 mg/kg 6.6E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Exp. Route Total 4.4E-09 2.5E-04

Inhalation Carbon disulfide 1.2E-02 mg/kg 2.6E-04 ug/m3 -- -- -- 7.6E-07 mg/m3 7.0E-01 mg/m3 1.1E-06
(Volatiles) Pyrene 2.9E-01 mg/kg 3.1E-06 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Exp. Route Total 0.0E+00 1.1E-06
Exposure Point Total 4.4E-09 2.5E-04

Exposure Medium Total 1.1E-06 6.4E-02
Medium Total 1.1E-06 6.4E-02
Receptor Total Total of Receptor Risks Across All Media 1.1E-06 Total of Receptor Hazards Across All Media 6.4E-02
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TABLE I2-7.6.1

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.6.1

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Barium -- -- -- -- Kidney 3.4E-04 -- -- 3.4E-04

Benzo(a)anthracene 2.5E-08 -- 2.6E-08 5.2E-08 -- -- -- -- --
Benzo(a)pyrene 3.9E-07 -- 4.1E-07 8.0E-07 -- -- -- -- --
Benzo(b)fluoranthene 4.2E-08 -- 4.4E-08 8.6E-08 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 2.5E-06 -- 2.6E-06 5.1E-06
Benzo(g,h,i)perylene -- -- -- -- Kidney 3.7E-06 -- 3.8E-06 7.4E-06
Benzo(k)fluoranthene 1.2E-08 -- 1.2E-08 2.4E-08 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 8.2E-08 -- -- 8.2E-08
Chrysene 1.2E-09 -- 1.3E-09 2.5E-09 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.5E-02 -- -- 5.5E-02
Copper -- -- -- -- GI 5.9E-03 -- -- 5.9E-03
Dibenz(a,h)anthracene 3.9E-08 -- 4.0E-08 7.8E-08 -- -- -- -- --
Dibutyltin -- -- -- -- Liver, Kidney 7.6E-05 -- 6.0E-05 1.4E-04
Dioxin TEQ 1.6E-09 -- 3.9E-10 2.0E-09 Developmental 3.7E-05 -- 8.8E-06 4.6E-05
Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.9E-06 -- 2.0E-06 3.8E-06
Indeno(1,2,3-cd)pyrene 3.1E-08 -- 3.2E-08 6.3E-08 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- Blood 4.8E-04 -- -- 4.8E-04
Monobutyltin -- -- -- -- Liver, Kidney 5.4E-05 -- 4.3E-05 9.7E-05
Perylene -- -- -- -- Body Weight 2.4E-06 -- 2.5E-06 5.0E-06
Pyrene -- -- -- -- Kidney 6.6E-06 -- 6.9E-06 1.3E-05
Selenium -- -- -- -- Whole Body 6.8E-05 -- -- 6.8E-05
Silver -- -- -- -- Skin 6.6E-05 -- -- 6.6E-05
Total PCBs 7.5E-09 -- 8.4E-09 1.6E-08 Developmental 5.5E-04 -- 6.1E-04 1.2E-03
Tributyltin -- -- -- -- Liver, Kidney 4.1E-06 -- 3.2E-06 7.3E-06
Zinc -- -- -- -- Blood 7.4E-04 -- -- 7.4E-04

Chemical Total 5.5E-07 -- 5.7E-07 1.1E-06 6.3E-02 -- 7.5E-04 6.4E-02
Exposure Point Total 1.1E-06 6.4E-02

Outdoor Air Barium -- -- -- -- Fetus -- 1.2E-05 -- 1.2E-05
(Particulates) Benzo(a)anthracene -- 2.0E-13 -- 2.0E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.1E-12 -- 3.1E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 3.3E-13 -- 3.3E-13 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 9.3E-14 -- 9.3E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.1E-06 -- 1.1E-06
Chrysene -- 9.8E-15 -- 9.8E-15 -- -- -- -- --
Cobalt -- 4.4E-09 -- 4.4E-09 Respiratory -- 2.4E-04 -- 2.4E-04
Copper -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene -- 9.7E-13 -- 9.7E-13 -- -- -- -- --
Dibutyltin -- -- -- -- -- -- -- -- --
Dioxin TEQ -- 4.1E-14 -- 4.1E-14 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 7.9E-11 -- 7.9E-11

Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 2.4E-13 -- 2.4E-13 -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.6.1

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Lead -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Monobutyltin -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-09 -- 1.4E-09
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.5E-09 -- 1.5E-09
Silver -- -- -- -- -- -- -- -- --
Total PCBs -- 1.8E-13 -- 1.8E-13 -- -- -- -- --
Tributyltin -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 2.5E-04 -- 2.5E-04
Exposure Point Total 4.4E-09 2.5E-04

Exposure Medium Total 1.1E-06 6.4E-02
Medium Total 1.1E-06 6.4E-02
Receptor Total Total Risk Across All Media 1.1E-06 Total Hazard Across All Media 6.4E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
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TABLE I2-9.6.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil -- -- -- -- -- -- -- -- -- --

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 0.0E+00 0.0E+00
Medium Total 0.0E+00 0.0E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL 
USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Barium 9.8E+01 mg/kg 5.4E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 2.0E-01 mg/kg-day 3.1E-03
Benzo(a)anthracene 9.0E-02 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 8.9E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 8.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.9E-08 9.6E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(g,h,i)perylene 1.6E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-02 mg/kg-day 3.4E-05
Benzo(k)fluoranthene 4.2E-02 mg/kg 2.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.8E-08 2.7E-07 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg 6.6E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07
Chrysene 4.4E-02 mg/kg 2.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.9E-09 2.8E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Copper 3.4E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 2.2E-03 mg/kg-day 4.0E-02 mg/kg-day 5.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.2E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 9.0E-08 2.6E-07 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-04 mg/kg-day 7.1E-04
Dioxin TEQ 5.4E-08 mg/kg 2.9E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 3.8E-09 3.4E-13 mg/kg-day 1.0E-09 mg/kg-day 3.4E-04
Fluoranthene 1.1E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 6.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.2E-08 7.0E-07 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg 5.2E-05 mg/kg-day -- -- -- 6.1E-04 mg/kg-day -- -- --
Molybdenum 3.5E+00 mg/kg 1.9E-06 mg/kg-day -- -- -- 2.2E-05 mg/kg-day 5.0E-03 mg/kg-day 4.5E-03
Monobutyltin 2.4E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day 5.0E-04
Perylene 7.1E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05
Pyrene 2.9E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-02 mg/kg-day 6.2E-05
Selenium 5.0E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-03 mg/kg-day 6.4E-04
Silver 4.8E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 5.0E-03 mg/kg-day 6.1E-04
Total PCBs 1.6E-02 mg/kg 8.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.8E-08 1.0E-07 mg/kg-day 2.0E-05 mg/kg-day 5.1E-03
Tributyltin 1.8E-03 mg/kg 9.8E-10 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.8E-05
Zinc 3.3E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 3.0E-01 mg/kg-day 6.9E-03

Exp. Route Total 1.3E-06 5.9E-01

Dermal Barium 9.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 9.0E-02 mg/kg 6.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.4E-07 7.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 9.5E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-05 1.1E-05 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 1.0E-06 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.2E-06 1.2E-05 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 7.5E-07 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 3.0E-02 mg/kg-day 2.9E-04
Benzo(g,h,i)perylene 1.6E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-02 mg/kg-day 4.2E-04
Benzo(k)fluoranthene 4.2E-02 mg/kg 2.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.4E-07 3.3E-06 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chrysene 4.4E-02 mg/kg 3.0E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.6E-08 3.5E-06 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 3.4E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.7E-07 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-06 3.2E-06 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 1.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.8E-03
Dioxin TEQ 5.4E-08 mg/kg 8.4E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-08 9.9E-13 mg/kg-day 1.0E-09 mg/kg-day 9.9E-04
Fluoranthene 1.1E-01 mg/kg 7.5E-07 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-02 mg/kg-day 2.2E-04
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 7.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.0E-07 8.7E-06 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Molybdenum 3.5E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Monobutyltin 2.4E-02 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 4.8E-03

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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Intake/Exposure 
Concentration
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TABLE I2-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Perylene 7.1E-02 mg/kg 4.8E-07 mg/kg-day -- -- -- 5.6E-06 mg/kg-day 2.0E-02 mg/kg-day 2.8E-04
Pyrene 2.9E-01 mg/kg 2.0E-06 mg/kg-day -- -- -- 2.3E-05 mg/kg-day 3.0E-02 mg/kg-day 7.7E-04
Selenium 5.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.8E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Total PCBs 1.6E-02 mg/kg 1.2E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.4E-07 1.4E-06 mg/kg-day 2.0E-05 mg/kg-day 6.9E-02
Tributyltin 1.8E-03 mg/kg 9.3E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-04 mg/kg-day 3.6E-04
Zinc 3.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.6E-05 8.4E-02
Exposure Point Total 1.7E-05 6.7E-01

Outdoor Air Inhalation Barium 9.8E+01 mg/kg 4.9E-07 ug/m3 -- -- -- 5.8E-09 mg/m3 5.0E-04 mg/m3 1.2E-05
(Particulates) Benzo(a)anthracene 9.0E-02 mg/kg 4.5E-10 ug/m3 1.1E-04 (μg/m3)-1 5.0E-14 5.3E-12 mg/m3 -- -- --

Benzo(a)pyrene 1.4E-01 mg/kg 7.1E-10 ug/m3 1.1E-03 (μg/m3)-1 7.8E-13 8.2E-12 mg/m3 -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 7.6E-10 ug/m3 1.1E-04 (μg/m3)-1 8.3E-14 8.8E-12 mg/m3 -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 5.5E-10 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.6E-01 mg/kg 8.1E-10 ug/m3 -- -- -- 9.4E-12 mg/m3 -- -- --
Benzo(k)fluoranthene 4.2E-02 mg/kg 2.1E-10 ug/m3 1.1E-04 (μg/m3)-1 2.3E-14 2.5E-12 mg/m3 -- -- --
Chrysene 4.4E-02 mg/kg 2.2E-10 ug/m3 1.1E-05 (μg/m3)-1 2.4E-15 2.6E-12 mg/m3 -- -- --
Cobalt 2.4E+01 mg/kg 1.2E-07 ug/m3 9.0E-03 (μg/m3)-1 1.1E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04
Copper 3.4E+02 mg/kg 1.7E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.0E-10 ug/m3 1.2E-03 (μg/m3)-1 2.4E-13 2.4E-12 mg/m3 -- -- --
Dibutyltin 3.3E-02 mg/kg 1.7E-10 ug/m3 -- -- -- 1.9E-12 mg/m3 -- -- --
Dioxin TEQ 5.4E-08 mg/kg 2.7E-16 ug/m3 3.8E+01 (μg/m3)-1 1.0E-14 3.2E-18 mg/m3 4.0E-08 mg/m3 7.9E-11
Fluoranthene 1.1E-01 mg/kg 5.5E-10 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 5.5E-10 ug/m3 1.1E-04 (μg/m3)-1 6.1E-14 6.5E-12 mg/m3 -- -- --
Lead 9.5E+01 mg/kg 4.8E-07 ug/m3 -- -- -- 5.6E-09 mg/m3 -- -- --
Molybdenum 3.5E+00 mg/kg 1.8E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --
Monobutyltin 2.4E-02 mg/kg 1.2E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --
Perylene 7.1E-02 mg/kg 3.6E-10 ug/m3 -- -- -- 4.2E-12 mg/m3 3.0E-03 mg/m3 1.4E-09
Selenium 5.0E-01 mg/kg 2.5E-09 ug/m3 -- -- -- 2.9E-11 mg/m3 2.0E-02 mg/m3 1.5E-09
Silver 4.8E-01 mg/kg 2.4E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --
Total PCBs 1.6E-02 mg/kg 8.1E-11 ug/m3 5.7E-04 (μg/m3)-1 4.6E-14 9.4E-13 mg/m3 -- -- --
Tributyltin 1.8E-03 mg/kg 9.0E-12 ug/m3 -- -- -- 1.0E-13 mg/m3 -- -- --
Zinc 3.3E+02 mg/kg 1.6E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Exp. Route Total 1.1E-09 2.5E-04

Inhalation Carbon disulfide 1.2E-02 mg/kg 6.5E-05 ug/m3 -- -- -- 7.6E-07 mg/m3 7.0E-01 mg/m3 1.1E-06
(Volatiles) Pyrene 2.9E-01 mg/kg 7.8E-07 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Exp. Route Total 0.0E+00 1.1E-06
Exposure Point Total 1.1E-09 2.5E-04

Exposure Medium Total 1.7E-05 6.7E-01
Medium Total 1.7E-05 6.7E-01
Receptor Total Total of Receptor Risks Across All Media 1.7E-05 Total of Receptor Hazards Across All Media 6.7E-01
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TABLE I2-7.6.2

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.6.2

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Barium -- -- -- -- Kidney 3.1E-03 -- -- 3.1E-03

Benzo(a)anthracene 5.9E-08 -- 7.4E-07 8.0E-07 -- -- -- -- --
Benzo(a)pyrene 9.2E-07 -- 1.1E-05 1.2E-05 -- -- -- -- --
Benzo(b)fluoranthene 9.9E-08 -- 1.2E-06 1.3E-06 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 2.3E-05 -- 2.9E-04 3.2E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 3.4E-05 -- 4.2E-04 4.6E-04
Benzo(k)fluoranthene 2.8E-08 -- 3.4E-07 3.7E-07 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07
Chrysene 2.9E-09 -- 3.6E-08 3.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Copper -- -- -- -- GI 5.5E-02 -- -- 5.5E-02
Dibenz(a,h)anthracene 9.0E-08 -- 1.1E-06 1.2E-06 -- -- -- -- --
Dibutyltin -- -- -- -- Liver, Kidney 7.1E-04 -- 6.8E-03 7.5E-03
Dioxin TEQ 3.8E-09 -- 1.1E-08 1.5E-08 Developmental 3.4E-04 -- 9.9E-04 1.3E-03
Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 2.2E-04 2.4E-04
Indeno(1,2,3-cd)pyrene 7.2E-08 -- 9.0E-07 9.7E-07 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- Blood 4.5E-03 -- -- 4.5E-03
Monobutyltin -- -- -- -- Liver, Kidney 5.0E-04 -- 4.8E-03 5.3E-03
Perylene -- -- -- -- Body Weight 2.3E-05 -- 2.8E-04 3.1E-04
Pyrene -- -- -- -- Kidney 6.2E-05 -- 7.7E-04 8.3E-04
Selenium -- -- -- -- Whole Body 6.4E-04 -- -- 6.4E-04
Silver -- -- -- -- Skin 6.1E-04 -- -- 6.1E-04
Total PCBs 1.8E-08 -- 2.4E-07 2.5E-07 Developmental 5.1E-03 -- 6.9E-02 7.4E-02
Tributyltin -- -- -- -- Liver, Kidney 3.8E-05 -- 3.6E-04 4.0E-04
Zinc -- -- -- -- Blood 6.9E-03 -- -- 6.9E-03

Chemical Total 1.3E-06 -- 1.6E-05 1.7E-05 5.9E-01 -- 8.4E-02 6.7E-01
Exposure Point Total 1.7E-05 6.7E-01

Outdoor Air Barium -- -- -- -- Fetus -- 1.2E-05 -- 1.2E-05
(Particulates) Benzo(a)anthracene -- 5.0E-14 -- 5.0E-14 -- -- -- -- --

Benzo(a)pyrene -- 7.8E-13 -- 7.8E-13 -- -- -- -- --
Benzo(b)fluoranthene -- 8.3E-14 -- 8.3E-14 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 2.3E-14 -- 2.3E-14 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.1E-06 -- 1.1E-06
Chrysene -- 2.4E-15 -- 2.4E-15 -- -- -- -- --
Cobalt -- 1.1E-09 -- 1.1E-09 Respiratory -- 2.4E-04 -- 2.4E-04
Copper -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene -- 2.4E-13 -- 2.4E-13 -- -- -- -- --
Dibutyltin -- -- -- -- -- -- -- -- --
Dioxin TEQ -- 1.0E-14 -- 1.0E-14 ductive, Endocrine, Respiratory, Blood, De -- 7.9E-11 -- 7.9E-11
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 6.1E-14 -- 6.1E-14 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-8.6.2

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk Noncancer Hazard Quotient

Molybdenum -- -- -- -- -- -- -- -- --
Monobutyltin -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-09 -- 1.4E-09
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.5E-09 -- 1.5E-09
Silver -- -- -- -- -- -- -- -- --
Total PCBs -- 4.6E-14 -- 4.6E-14 -- -- -- -- --
Tributyltin -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.1E-09 -- 1.1E-09 -- 2.5E-04 -- 2.5E-04
Exposure Point Total 1.1E-09 2.5E-04

Exposure Medium Total 1.7E-05 6.7E-01
Medium Total 1.7E-05 6.7E-01
Receptor Total Total Risk Across All Media 1.7E-05 Total Hazard Across All Media 6.7E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
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TABLE I2-9.6.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.1E-05 1.2E-05 -- -- -- -- --

Dibenz(a,h)anthracene 9.0E-08 -- 1.1E-06 1.2E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 1.3E-05 1.4E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-05 0.0E+00
Medium Total 1.4E-05 0.0E+00
Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

Cancer Risk Noncancer Hazard Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.6.3

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Barium 9.8E+01 mg/kg 7.7E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 2.0E-01 mg/kg-day 3.1E-03
Benzo(a)anthracene 9.0E-02 mg/kg 7.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.5E-08 5.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.3E-06 8.9E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 1.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-07 9.6E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 8.6E-08 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 3.0E-02 mg/kg-day 2.3E-05
Benzo(g,h,i)perylene 1.6E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-02 mg/kg-day 3.4E-05
Benzo(k)fluoranthene 4.2E-02 mg/kg 3.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.9E-08 2.7E-07 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg 9.4E-09 mg/kg-day -- -- -- 7.7E-08 mg/kg-day 1.0E-01 mg/kg-day 7.7E-07
Chrysene 4.4E-02 mg/kg 3.4E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 4.1E-09 2.8E-07 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01
Copper 3.4E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 2.2E-03 mg/kg-day 4.0E-02 mg/kg-day 5.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.3E-07 2.6E-07 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 2.6E-08 mg/kg-day -- -- -- 2.1E-07 mg/kg-day 3.0E-04 mg/kg-day 7.1E-04
Dioxin TEQ 5.4E-08 mg/kg 4.2E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 5.5E-09 3.4E-13 mg/kg-day 1.0E-09 mg/kg-day 3.4E-04
Fluoranthene 1.1E-01 mg/kg 8.6E-08 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 8.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 7.0E-07 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg 7.4E-05 mg/kg-day -- -- -- 6.1E-04 mg/kg-day -- -- --
Molybdenum 3.5E+00 mg/kg 2.7E-06 mg/kg-day -- -- -- 2.2E-05 mg/kg-day 5.0E-03 mg/kg-day 4.5E-03
Monobutyltin 2.4E-02 mg/kg 1.8E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-04 mg/kg-day 5.0E-04
Perylene 7.1E-02 mg/kg 5.6E-08 mg/kg-day -- -- -- 4.5E-07 mg/kg-day 2.0E-02 mg/kg-day 2.3E-05
Pyrene 2.9E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 3.0E-02 mg/kg-day 6.2E-05
Selenium 5.0E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 5.0E-03 mg/kg-day 6.4E-04
Silver 4.8E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 5.0E-03 mg/kg-day 6.1E-04
Total PCBs 1.6E-02 mg/kg 1.3E-08 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.5E-08 1.0E-07 mg/kg-day 2.0E-05 mg/kg-day 5.1E-03
Tributyltin 1.8E-03 mg/kg 1.4E-09 mg/kg-day -- -- -- 1.1E-08 mg/kg-day 3.0E-04 mg/kg-day 3.8E-05
Zinc 3.3E+02 mg/kg 2.6E-04 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 3.0E-01 mg/kg-day 6.9E-03

Exp. Route Total 1.8E-06 5.9E-01

Dermal Barium 9.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 9.0E-02 mg/kg 6.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.6E-07 7.2E-06 mg/kg-day -- -- --
Benzo(a)pyrene 1.4E-01 mg/kg 9.9E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-05 1.1E-05 mg/kg-day -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 1.1E-06 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-06 1.2E-05 mg/kg-day -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 7.8E-07 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 3.0E-02 mg/kg-day 2.9E-04
Benzo(g,h,i)perylene 1.6E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-02 mg/kg-day 4.2E-04
Benzo(k)fluoranthene 4.2E-02 mg/kg 3.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.6E-07 3.3E-06 mg/kg-day -- -- --
Carbon disulfide 1.2E-02 mg/kg -- -- -- -- -- -- -- 1.0E-01 mg/kg-day --
Chrysene 4.4E-02 mg/kg 3.1E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.7E-08 3.5E-06 mg/kg-day -- -- --
Cobalt 2.4E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Copper 3.4E+02 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.8E-07 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.2E-06 3.2E-06 mg/kg-day -- -- --
Dibutyltin 3.3E-02 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.8E-03
Dioxin TEQ 5.4E-08 mg/kg 8.7E-14 mg/kg-day 1.3E+05 (mg/kg-day)-1 1.1E-08 9.9E-13 mg/kg-day 1.0E-09 mg/kg-day 9.9E-04
Fluoranthene 1.1E-01 mg/kg 7.8E-07 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-02 mg/kg-day 2.2E-04
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 7.8E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.3E-07 8.7E-06 mg/kg-day -- -- --
Lead 9.5E+01 mg/kg -- -- -- -- -- -- -- -- -- --
Molybdenum 3.5E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Monobutyltin 2.4E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 4.8E-03

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration
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TABLE I2-7.6.3

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

Perylene 7.1E-02 mg/kg 5.0E-07 mg/kg-day -- -- -- 5.6E-06 mg/kg-day 2.0E-02 mg/kg-day 2.8E-04
Pyrene 2.9E-01 mg/kg 2.0E-06 mg/kg-day -- -- -- 2.3E-05 mg/kg-day 3.0E-02 mg/kg-day 7.7E-04
Selenium 5.0E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 4.8E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Total PCBs 1.6E-02 mg/kg 1.2E-07 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.4E-07 1.4E-06 mg/kg-day 2.0E-05 mg/kg-day 6.9E-02
Tributyltin 1.8E-03 mg/kg 9.7E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 3.0E-04 mg/kg-day 3.6E-04
Zinc 3.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.7E-05 8.4E-02
Exposure Point Total 1.8E-05 6.7E-01

Outdoor Air Inhalation Barium 9.8E+01 mg/kg 2.5E-06 ug/m3 -- -- -- 5.8E-09 mg/m3 5.0E-04 mg/m3 1.2E-05
(Particulates) Benzo(a)anthracene 9.0E-02 mg/kg 2.3E-09 ug/m3 1.1E-04 (μg/m3)-1 2.5E-13 5.3E-12 mg/m3 -- -- --

Benzo(a)pyrene 1.4E-01 mg/kg 3.5E-09 ug/m3 1.1E-03 (μg/m3)-1 3.9E-12 8.2E-12 mg/m3 -- -- --
Benzo(b)fluoranthene 1.5E-01 mg/kg 3.8E-09 ug/m3 1.1E-04 (μg/m3)-1 4.2E-13 8.8E-12 mg/m3 -- -- --
Benzo(e)pyrene 1.1E-01 mg/kg 2.8E-09 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.6E-01 mg/kg 4.0E-09 ug/m3 -- -- -- 9.4E-12 mg/m3 -- -- --
Benzo(k)fluoranthene 4.2E-02 mg/kg 1.1E-09 ug/m3 1.1E-04 (μg/m3)-1 1.2E-13 2.5E-12 mg/m3 -- -- --
Chrysene 4.4E-02 mg/kg 1.1E-09 ug/m3 1.1E-05 (μg/m3)-1 1.2E-14 2.6E-12 mg/m3 -- -- --
Cobalt 2.4E+01 mg/kg 6.1E-07 ug/m3 9.0E-03 (μg/m3)-1 5.5E-09 1.4E-09 mg/m3 6.0E-06 mg/m3 2.4E-04
Copper 3.4E+02 mg/kg 8.6E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.0E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-12 2.4E-12 mg/m3 -- -- --
Dibutyltin 3.3E-02 mg/kg 8.3E-10 ug/m3 -- -- -- 1.9E-12 mg/m3 -- -- --
Dioxin TEQ 5.4E-08 mg/kg 1.4E-15 ug/m3 3.8E+01 (μg/m3)-1 5.1E-14 3.2E-18 mg/m3 4.0E-08 mg/m3 7.9E-11
Fluoranthene 1.1E-01 mg/kg 2.8E-09 ug/m3 -- -- -- 6.5E-12 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-01 mg/kg 2.8E-09 ug/m3 1.1E-04 (μg/m3)-1 3.0E-13 6.5E-12 mg/m3 -- -- --
Lead 9.5E+01 mg/kg 2.4E-06 ug/m3 -- -- -- 5.6E-09 mg/m3 -- -- --
Molybdenum 3.5E+00 mg/kg 8.8E-08 ug/m3 -- -- -- 2.1E-10 mg/m3 -- -- --
Monobutyltin 2.4E-02 mg/kg 5.9E-10 ug/m3 -- -- -- 1.4E-12 mg/m3 -- -- --
Perylene 7.1E-02 mg/kg 1.8E-09 ug/m3 -- -- -- 4.2E-12 mg/m3 3.0E-03 mg/m3 1.4E-09
Selenium 5.0E-01 mg/kg 1.3E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 2.0E-02 mg/m3 1.5E-09
Silver 4.8E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --
Total PCBs 1.6E-02 mg/kg 4.0E-10 ug/m3 5.7E-04 (μg/m3)-1 2.3E-13 9.4E-13 mg/m3 -- -- --
Tributyltin 1.8E-03 mg/kg 4.5E-11 ug/m3 -- -- -- 1.0E-13 mg/m3 -- -- --
Zinc 3.3E+02 mg/kg 8.2E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Exp. Route Total 5.5E-09 2.5E-04

Inhalation Carbon disulfide 1.2E-02 mg/kg 3.3E-04 ug/m3 -- -- -- 7.6E-07 mg/m3 7.0E-01 mg/m3 1.1E-06
(Volatiles) Pyrene 2.9E-01 mg/kg 3.9E-06 ug/m3 -- -- -- 9.1E-09 mg/m3 -- -- --

Exp. Route Total 0.0E+00 1.1E-06
Exposure Point Total 5.5E-09 2.5E-04

Exposure Medium Total 1.8E-05 6.7E-01
Medium Total 1.8E-05 6.7E-01
Receptor Total Total of Receptor Risks Across All Media 1.8E-05 Total of Receptor Hazards Across All Media 6.7E-01
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TABLE I2-7.6.3

Scenario Timeframe:  Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

Notes:
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.6.3

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Barium -- -- -- -- Kidney 3.1E-03 -- -- 3.1E-03

Benzo(a)anthracene 8.5E-08 -- 7.6E-07 8.5E-07 -- -- -- -- --
Benzo(a)pyrene 1.3E-06 -- 1.2E-05 1.3E-05 -- -- -- -- --
Benzo(b)fluoranthene 1.4E-07 -- 1.3E-06 1.4E-06 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 2.3E-05 -- 2.9E-04 3.2E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 3.4E-05 -- 4.2E-04 4.6E-04
Benzo(k)fluoranthene 3.9E-08 -- 3.6E-07 4.0E-07 -- -- -- -- --
Carbon disulfide -- -- -- -- Developmental 7.7E-07 -- -- 7.7E-07
Chrysene 4.1E-09 -- 3.7E-08 4.1E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 5.1E-01 -- -- 5.1E-01
Copper -- -- -- -- GI 5.5E-02 -- -- 5.5E-02
Dibenz(a,h)anthracene 1.3E-07 -- 1.2E-06 1.3E-06 -- -- -- -- --
Dibutyltin -- -- -- -- Liver, Kidney 7.1E-04 -- 6.8E-03 7.5E-03
Dioxin TEQ 5.5E-09 -- 1.1E-08 1.7E-08 Developmental 3.4E-04 -- 9.9E-04 1.3E-03
Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 2.2E-04 2.4E-04
Indeno(1,2,3-cd)pyrene 1.0E-07 -- 9.3E-07 1.0E-06 -- -- -- -- --
Lead -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- Blood 4.5E-03 -- -- 4.5E-03
Monobutyltin -- -- -- -- Liver, Kidney 5.0E-04 -- 4.8E-03 5.3E-03
Perylene -- -- -- -- Body Weight 2.3E-05 -- 2.8E-04 3.1E-04
Pyrene -- -- -- -- Kidney 6.2E-05 -- 7.7E-04 8.3E-04
Selenium -- -- -- -- Whole Body 6.4E-04 -- -- 6.4E-04
Silver -- -- -- -- Skin 6.1E-04 -- -- 6.1E-04
Total PCBs 2.5E-08 -- 2.4E-07 2.7E-07 Developmental 5.1E-03 -- 6.9E-02 7.4E-02
Tributyltin -- -- -- -- Liver, Kidney 3.8E-05 -- 3.6E-04 4.0E-04
Zinc -- -- -- -- Blood 6.9E-03 -- -- 6.9E-03

Chemical Total 1.8E-06 -- 1.7E-05 1.8E-05 5.9E-01 -- 8.4E-02 6.7E-01
Exposure Point Total 1.8E-05 6.7E-01

Outdoor Air Barium -- -- -- -- Fetus -- 1.2E-05 -- 1.2E-05
(Particulates) Benzo(a)anthracene -- 2.5E-13 -- 2.5E-13 -- -- -- -- --

Benzo(a)pyrene -- 3.9E-12 -- 3.9E-12 -- -- -- -- --
Benzo(b)fluoranthene -- 4.2E-13 -- 4.2E-13 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 1.2E-13 -- 1.2E-13 -- -- -- -- --
Carbon disulfide -- -- -- -- PNS -- 1.1E-06 -- 1.1E-06
Chrysene -- 1.2E-14 -- 1.2E-14 -- -- -- -- --
Cobalt -- 5.5E-09 -- 5.5E-09 Respiratory -- 2.4E-04 -- 2.4E-04
Copper -- -- -- -- -- -- -- -- --
Dibenz(a,h)anthracene -- 1.2E-12 -- 1.2E-12 -- -- -- -- --
Dibutyltin -- -- -- -- -- -- -- -- --
Dioxin TEQ -- 5.1E-14 -- 5.1E-14 Liver, Reproductive, Endocrine, 

Respiratory, Blood, Developmental
-- 7.9E-11 -- 7.9E-11

Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3.0E-13 -- 3.0E-13 -- -- -- -- --

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I2-8.6.3

Scenario Timeframe:   Future
Receptor Population:  Recreational User
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Exposure 

Point
Chemical of 

Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, 
FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Lead -- -- -- -- -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Monobutyltin -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-09 -- 1.4E-09
Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.5E-09 -- 1.5E-09
Silver -- -- -- -- -- -- -- -- --
Total PCBs -- 2.3E-13 -- 2.3E-13 -- -- -- -- --
Tributyltin -- -- -- -- -- -- -- -- --
Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.5E-09 -- 5.5E-09 -- 2.5E-04 -- 2.5E-04
Exposure Point Total 5.5E-09 2.5E-04

Exposure Medium Total 1.8E-05 6.7E-01
Medium Total 1.8E-05 6.7E-01
Receptor Total Total Risk Across All Media 1.8E-05 Total Hazard Across All Media 6.7E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
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TABLE I2-9.6.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.3E-06 -- 1.2E-05 1.3E-05 -- -- -- -- --

Benzo(b)fluoranthene 1.4E-07 -- 1.3E-06 1.4E-06 -- -- -- -- --
Dibenz(a,h)anthracene 1.3E-07 -- 1.2E-06 1.3E-06 -- -- -- -- --

Chemical Total 1.6E-06 -- 1.4E-05 1.6E-05 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-05 0.0E+00
Medium Total 1.6E-05 0.0E+00
Receptor Total Total Risk Across All Media 1.6E-05 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT AND CHILD 
RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.7.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.1E-08 mg/kg-day 6.0E-02 mg/kg-day 1.0E-06
Anthracene 4.7E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 3.0E-01 mg/kg-day 1.5E-07
Barium 2.2E+02 mg/kg 7.7E-05 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 2.0E-01 mg/kg-day 1.1E-03
Benzo(a)anthracene 1.3E-01 mg/kg 4.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-08 1.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 3.0E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 9.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-08 2.7E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.0E-05 mg/kg-day -- -- -- 2.9E-05 mg/kg-day 3.0E-04 mg/kg-day 9.6E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.7E-08 3.9E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 3.2E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.5E-12 9.0E-10 mg/kg-day 1.0E-01 mg/kg-day 9.0E-09
Fluoranthene 7.3E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 1.4E-07 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 5.0E-03 mg/kg-day 1.0E-04
Perylene 5.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.9E-06
Phenanthrene 4.1E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06
Pyrene 7.6E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 3.0E-02 mg/kg-day 2.5E-05
Selenium 6.5E-01 mg/kg 2.3E-07 mg/kg-day -- -- -- 6.4E-07 mg/kg-day 5.0E-03 mg/kg-day 1.3E-04
Silver 3.1E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.0E-07 mg/kg-day 5.0E-03 mg/kg-day 6.1E-05
Toluene 1.2E-02 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 8.0E-02 mg/kg-day 1.5E-07
Total PCBs 6.3E-03 mg/kg 2.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-09 6.1E-09 mg/kg-day 2.0E-05 mg/kg-day 3.1E-04
Xylene (Total) 4.4E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 4.3E-09 mg/kg-day 2.0E-01 mg/kg-day 2.2E-08

Exp. Route Total 1.3E-06 9.7E-02

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.3E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 6.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 4.5E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-02 mg/kg-day 8.2E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-02 mg/kg-day 8.2E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.1E-08 1.4E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.5E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-08 4.1E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.5E-08 5.8E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.6E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 7.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 2.0E-07 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 2.0E-02 mg/kg-day 4.3E-06
Phenanthrene 4.1E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 5.9E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Pyrene 7.6E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 3.0E-02 mg/kg-day 3.7E-05
Selenium 6.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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TABLE I2-7.7.1

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 3.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.0E-09 9.8E-09 mg/kg-day 2.0E-05 mg/kg-day 4.9E-04
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 1.9E-06 5.7E-04
Exposure Point Total 3.2E-06 9.8E-02

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 1.3E-05 ug/m3 -- -- -- 3.7E-08 mg/m3 5.0E-04 mg/m3 7.4E-05
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 7.8E-09 ug/m3 1.1E-04 (μg/m3)-1 8.6E-13 2.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.9E-09 ug/m3 1.1E-04 (μg/m3)-1 6.5E-13 1.6E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.8E-13 4.7E-11 mg/m3 -- -- --
Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 4.9E-09 mg/m3 6.0E-06 mg/m3 8.2E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 4.4E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.4E-09 ug/m3 1.1E-04 (μg/m3)-1 9.2E-13 2.4E-11 mg/m3 -- -- --
Molybdenum 5.2E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 8.7E-11 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 3.5E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 3.0E-03 mg/m3 3.3E-09
Silver 3.1E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 5.2E-11 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 3.7E-10 ug/m3 5.7E-04 (μg/m3)-1 2.1E-13 1.0E-12 mg/m3 -- -- --

Exp. Route Total 1.6E-08 8.9E-04

Inhalation Acenaphthylene 6.2E-02 mg/kg 3.3E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 6.8E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 1.2E-05 ug/m3 2.5E-06 (μg/m3)-1 3.1E-11 3.4E-08 mg/m3 1.0E+00 mg/m3 3.4E-08
Phenanthrene 4.1E-01 mg/kg 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --

Exp. Route Total 3.1E-11 3.4E-08
Exposure Point Total 1.6E-08 8.9E-04

Exposure Medium Total 3.2E-06 9.9E-02
Medium Total 3.2E-06 9.9E-02
Receptor Total Total of Receptor Risks Across All Media 3.2E-06 Total of Receptor Hazards Across All Media 9.9E-02

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.7.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Acenaphthylene -- -- -- -- Liver 1.0E-06 -- -- 1.0E-06

Anthracene -- -- -- -- No Observed Effects 1.5E-07 -- 2.3E-07 3.8E-07
Barium -- -- -- -- Kidney 1.1E-03 -- -- 1.1E-03
Benzo(a)anthracene 5.5E-08 -- 8.1E-08 1.4E-07 -- -- -- -- --
Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.3E-07 -- 1.9E-07 3.2E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 5.5E-06 -- 8.2E-06 1.4E-05
Benzo(g,h,i)perylene -- -- -- -- Kidney 5.5E-06 -- 8.2E-06 1.4E-05
Benzo(k)fluoranthene 4.1E-08 -- 6.1E-08 1.0E-07 -- -- -- -- --
Chrysene 1.2E-08 -- 1.7E-08 2.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 9.6E-02 -- -- 9.6E-02
Dibenz(a,h)anthracene 5.7E-08 -- 8.5E-08 1.4E-07 -- -- -- -- --
Ethylbenzene 3.5E-12 -- -- 3.5E-12 Liver, Kidney 9.0E-09 -- -- 9.0E-09
Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 2.6E-05 4.4E-05
Indeno(1,2,3-cd)pyrene 5.9E-08 -- 8.7E-08 1.5E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 1.0E-04 -- -- 1.0E-04
Perylene -- -- -- -- Body Weight 2.9E-06 -- 4.3E-06 7.2E-06
Phenanthrene -- -- -- -- No Observed Effects 1.3E-06 -- 2.0E-06 3.3E-06
Pyrene -- -- -- -- Kidney 2.5E-05 -- 3.7E-05 6.2E-05
Selenium -- -- -- -- Whole Body 1.3E-04 -- -- 1.3E-04
Silver -- -- -- -- Skin 6.1E-05 -- -- 6.1E-05
Toluene -- -- -- -- Organ Weight 1.5E-07 -- -- 1.5E-07
Total PCBs 4.4E-09 -- 7.0E-09 1.1E-08 Developmental 3.1E-04 -- 4.9E-04 7.9E-04
Xylene (Total) -- -- -- -- Body Weight, Death 2.2E-08 -- -- 2.2E-08

Chemical Total 1.3E-06 -- 1.9E-06 3.2E-06 9.7E-02 -- 5.7E-04 9.8E-02
Exposure Point Total 3.2E-06 9.8E-02

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 7.4E-05 -- 7.4E-05
Benzo(a)anthracene -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 6.5E-13 -- 6.5E-13 -- -- -- -- --
Chrysene -- 1.8E-13 -- 1.8E-13 -- -- -- -- --
Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 8.2E-04 -- 8.2E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --
Ethylbenzene -- 3.1E-11 -- 3.1E-11 Developmental -- 3.4E-08 -- 3.4E-08
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 9.2E-13 -- 9.2E-13 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 3.3E-09 -- 3.3E-09
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.1

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Selenium -- -- -- -- GI, CNS, Cardiovascular -- -- -- --
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- -- -- --
Total PCBs -- 2.1E-13 -- 2.1E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- -- -- --

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 8.9E-04 -- 8.9E-04
Exposure Point Total 1.6E-08 8.9E-04

Exposure Medium Total 3.2E-06 9.9E-02
Medium Total 3.2E-06 9.9E-02

Receptor Total Total Risk Across All Media 3.2E-06 Total Hazard Across All Media 9.9E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 9.6E-02 -- 9.6E-02
EPA U.S. Environmental Protection Agency Body Weight 7.2E-06 -- 7.2E-06
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS -- -- --
PNS Peripheral nervous system Death 2.2E-08 -- 2.2E-08
RAGS Risk Assessment Guidance for Superfund Developmental 7.9E-04 -- 7.9E-04
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 7.4E-05 -- 7.4E-05
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 1.2E-03 -- 1.2E-03
Liver 4.5E-05 -- 4.5E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.7E-06 -- 3.7E-06

Nose -- -- --
Organ weight 1.5E-07 -- 1.5E-07

PNS -- -- --
Reproductive -- -- --

Respiratory 8.2E-04 -- 8.2E-04
Skin 6.1E-05 -- 6.1E-05

Vascular -- -- --
Whole body 1.3E-04 -- 1.3E-04

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I2-9.7.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Chemical Total 9.2E-07 -- 1.4E-06 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.7.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.1E-08 mg/kg-day 6.0E-02 mg/kg-day 1.0E-06
Anthracene 4.7E-02 mg/kg 1.6E-08 mg/kg-day -- -- -- 4.6E-08 mg/kg-day 3.0E-01 mg/kg-day 1.5E-07
Barium 2.2E+02 mg/kg 7.7E-05 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 2.0E-01 mg/kg-day 1.1E-03
Benzo(a)anthracene 1.3E-01 mg/kg 4.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-08 1.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 7.7E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 9.2E-07 2.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 3.0E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 5.9E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-02 mg/kg-day 5.5E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.6E-08 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 9.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.2E-08 2.7E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 9.1E-06 mg/kg-day -- -- -- 2.5E-05 mg/kg-day 3.0E-04 mg/kg-day 8.5E-02
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 5.7E-08 3.9E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 3.2E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 3.5E-12 9.0E-10 mg/kg-day 1.0E-01 mg/kg-day 9.0E-09
Fluoranthene 7.3E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 4.0E-02 mg/kg-day 1.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.9E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.9E-08 1.4E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg 3.8E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 5.0E-03 mg/kg-day 2.2E-04
Perylene 5.9E-02 mg/kg 2.1E-08 mg/kg-day -- -- -- 5.8E-08 mg/kg-day 2.0E-02 mg/kg-day 2.9E-06
Phenanthrene 4.1E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 3.0E-01 mg/kg-day 1.3E-06
Pyrene 7.6E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 3.0E-02 mg/kg-day 2.5E-05
Selenium 1.6E+00 mg/kg 5.6E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 5.0E-03 mg/kg-day 3.1E-04
Silver 3.4E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.3E-07 mg/kg-day 5.0E-03 mg/kg-day 6.7E-05
Toluene 1.2E-02 mg/kg 4.2E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 8.0E-02 mg/kg-day 1.5E-07
Total PCBs 6.3E-03 mg/kg 2.2E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 4.4E-09 6.1E-09 mg/kg-day 2.0E-05 mg/kg-day 3.1E-04
Xylene (Total) 4.4E-03 mg/kg 1.5E-09 mg/kg-day -- -- -- 4.3E-09 mg/kg-day 2.0E-01 mg/kg-day 2.2E-08

Exp. Route Total 1.3E-06 8.7E-02

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 6.8E-08 mg/kg-day 3.0E-01 mg/kg-day 2.3E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 6.7E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.1E-08 1.9E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.1E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.4E-06 3.2E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.6E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.9E-07 4.5E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-02 mg/kg-day 8.2E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 8.8E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-02 mg/kg-day 8.2E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.1E-08 1.4E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.5E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.7E-08 4.1E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.1E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 8.5E-08 5.8E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 3.8E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 4.0E-02 mg/kg-day 2.6E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 7.3E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 8.7E-08 2.0E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 8.6E-08 mg/kg-day 2.0E-02 mg/kg-day 4.3E-06
Phenanthrene 4.1E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 5.9E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Pyrene 7.6E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 3.0E-02 mg/kg-day 3.7E-05
Selenium 1.6E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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TABLE I2-7.7.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 3.5E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 7.0E-09 9.8E-09 mg/kg-day 2.0E-05 mg/kg-day 4.9E-04
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 1.9E-06 5.7E-04
Exposure Point Total 3.2E-06 8.8E-02

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 1.3E-05 ug/m3 -- -- -- 3.7E-08 mg/m3 5.0E-04 mg/m3 7.4E-05
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 7.8E-09 ug/m3 1.1E-04 (μg/m3)-1 8.6E-13 2.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 3.7E-11 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.0E-12 5.2E-11 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.9E-09 ug/m3 1.1E-04 (μg/m3)-1 6.5E-13 1.6E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.8E-13 4.7E-11 mg/m3 -- -- --
Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 4.4E-09 mg/m3 6.0E-06 mg/m3 7.3E-04
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 6.7E-12 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 4.4E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.4E-09 ug/m3 1.1E-04 (μg/m3)-1 9.2E-13 2.4E-11 mg/m3 -- -- --
Molybdenum 1.1E+00 mg/kg 6.6E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 3.5E-09 ug/m3 -- -- -- 9.9E-12 mg/m3 3.0E-03 mg/m3 3.3E-09
Selenium 1.6E+00 mg/kg 9.6E-08 ug/m3 -- -- -- 2.7E-10 mg/m3 2.0E-02 mg/m3 1.3E-08
Silver 3.4E-01 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 3.7E-10 ug/m3 5.7E-04 (μg/m3)-1 2.1E-13 1.0E-12 mg/m3 -- -- --

Exp. Route Total 1.4E-08 8.0E-04

Inhalation Acenaphthylene 6.2E-02 mg/kg 3.3E-05 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 6.8E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 1.2E-05 ug/m3 2.5E-06 (μg/m3)-1 3.1E-11 3.4E-08 mg/m3 1.0E+00 mg/m3 3.4E-08
Phenanthrene 4.1E-01 mg/kg 5.9E-05 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 2.4E-05 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 2.1E-04 ug/m3 -- -- -- 5.9E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
Xylene (Total) 4.4E-03 mg/kg 5.7E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 1.0E-01 mg/m3 1.6E-06

Exp. Route Total 3.1E-11 1.8E-06
Exposure Point Total 1.4E-08 8.0E-04

Exposure Medium Total 3.2E-06 8.8E-02
Medium Total 3.2E-06 8.8E-02
Receptor Total Total of Receptor Risks Across All Media 3.2E-06 Total of Receptor Hazards Across All Media 8.8E-02
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TABLE I2-7.7.2

Scenario Timeframe:  Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Acenaphthylene -- -- -- -- Liver 1.0E-06 -- -- 1.0E-06

Anthracene -- -- -- -- No Observed Effects 1.5E-07 -- 2.3E-07 3.8E-07
Barium -- -- -- -- Kidney 1.1E-03 -- -- 1.1E-03
Benzo(a)anthracene 5.5E-08 -- 8.1E-08 1.4E-07 -- -- -- -- --
Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.3E-07 -- 1.9E-07 3.2E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 5.5E-06 -- 8.2E-06 1.4E-05
Benzo(g,h,i)perylene -- -- -- -- Kidney 5.5E-06 -- 8.2E-06 1.4E-05
Benzo(k)fluoranthene 4.1E-08 -- 6.1E-08 1.0E-07 -- -- -- -- --
Chrysene 1.2E-08 -- 1.7E-08 2.9E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 8.5E-02 -- -- 8.5E-02
Dibenz(a,h)anthracene 5.7E-08 -- 8.5E-08 1.4E-07 -- -- -- -- --
Ethylbenzene 3.5E-12 -- -- 3.5E-12 Liver, Kidney 9.0E-09 -- -- 9.0E-09
Fluoranthene -- -- -- -- Liver, Kidney, Blood 1.8E-05 -- 2.6E-05 4.4E-05
Indeno(1,2,3-cd)pyrene 5.9E-08 -- 8.7E-08 1.5E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 2.2E-04 -- -- 2.2E-04
Perylene -- -- -- -- Body Weight 2.9E-06 -- 4.3E-06 7.2E-06
Phenanthrene -- -- -- -- No Observed Effects 1.3E-06 -- 2.0E-06 3.3E-06
Pyrene -- -- -- -- Kidney 2.5E-05 -- 3.7E-05 6.2E-05
Selenium -- -- -- -- Whole Body 3.1E-04 -- -- 3.1E-04
Silver -- -- -- -- Skin 6.7E-05 -- -- 6.7E-05
Toluene -- -- -- -- Organ Weight 1.5E-07 -- -- 1.5E-07
Total PCBs 4.4E-09 -- 7.0E-09 1.1E-08 Developmental 3.1E-04 -- 4.9E-04 7.9E-04
Xylene (Total) -- -- -- -- Body Weight, Death 2.2E-08 -- -- 2.2E-08

Chemical Total 1.3E-06 -- 1.9E-06 3.2E-06 8.7E-02 -- 5.7E-04 8.8E-02
Exposure Point Total 3.2E-06 8.8E-02

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 7.4E-05 -- 7.4E-05
Benzo(a)anthracene -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.0E-12 -- 2.0E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 6.5E-13 -- 6.5E-13 -- -- -- -- --
Chrysene -- 1.8E-13 -- 1.8E-13 -- -- -- -- --
Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 7.3E-04 -- 7.3E-04
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --
Ethylbenzene -- 3.1E-11 -- 3.1E-11 Developmental -- 3.4E-08 -- 3.4E-08
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 9.2E-13 -- 9.2E-13 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 3.3E-09 -- 3.3E-09
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I2-8.7.2

Scenario Timeframe:   Future
Receptor Population:  Commercial/Industrial Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.3E-08 -- 1.3E-08
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
Total PCBs -- 2.1E-13 -- 2.1E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 8.0E-04 -- 8.0E-04
Exposure Point Total 1.4E-08 8.0E-04

Exposure Medium Total 3.2E-06 8.8E-02
Medium Total 3.2E-06 8.8E-02

Receptor Total Total Risk Across All Media 3.2E-06 Total Hazard Across All Media 8.8E-02

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 8.5E-02 -- 8.5E-02
EPA U.S. Environmental Protection Agency Body Weight 7.2E-06 -- 7.2E-06
GI Gastrointestinal Cardiovascular 1.3E-08 -- 1.3E-08
NOAEL No observed adverse effects level CNS 1.7E-06 -- 1.7E-06
PNS Peripheral nervous system Death 2.2E-08 -- 2.2E-08
RAGS Risk Assessment Guidance for Superfund Developmental 7.9E-04 -- 7.9E-04
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 7.4E-05 -- 7.4E-05
GI 1.3E-08 -- 1.3E-08

Hair -- -- --
Immunological -- -- --

Kidney 1.2E-03 -- 1.2E-03
Liver 4.5E-05 -- 4.5E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.7E-06 -- 3.7E-06

Nose -- -- --
Organ weight 1.5E-07 -- 1.5E-07

PNS -- -- --
Reproductive -- -- --

Respiratory 7.3E-04 -- 7.3E-04
Skin 6.7E-05 -- 6.7E-05

Vascular -- -- --
Whole body 3.1E-04 -- 3.1E-04

GW Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I2-9.7.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 9.2E-07 -- 1.4E-06 2.3E-06 -- -- -- -- --

Chemical Total 9.2E-07 -- 1.4E-06 2.3E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 2.3E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.3E-06 0.0E+00
Medium Total 2.3E-06 0.0E+00

Receptor Total Total Risk Across All Media 2.3E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL 
WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.7.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 2.9E-09 mg/kg-day -- -- -- 2.0E-07 mg/kg-day 6.0E-02 mg/kg-day 3.3E-06
Anthracene 4.7E-02 mg/kg 2.2E-09 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 3.0E-01 mg/kg-day 5.1E-07
Barium 2.2E+02 mg/kg 1.0E-05 mg/kg-day -- -- -- 7.1E-04 mg/kg-day 2.0E-01 mg/kg-day 3.6E-03
Benzo(a)anthracene 1.3E-01 mg/kg 6.0E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.2E-09 4.2E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-07 7.1E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-08 1.0E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 7.8E-09 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 7.8E-09 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 4.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.4E-09 3.2E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.5E-09 9.0E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-06 mg/kg-day -- -- -- 8.4E-05 mg/kg-day 3.0E-04 mg/kg-day 2.8E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.8E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.6E-09 1.3E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 4.2E-11 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.7E-13 3.0E-09 mg/kg-day 1.0E-01 mg/kg-day 3.0E-08
Fluoranthene 7.3E-01 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 4.0E-02 mg/kg-day 5.9E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 6.5E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.7E-09 4.5E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg 5.1E-08 mg/kg-day -- -- -- 3.6E-06 mg/kg-day 5.0E-03 mg/kg-day 7.1E-04
Perylene 5.9E-02 mg/kg 2.7E-09 mg/kg-day -- -- -- 1.9E-07 mg/kg-day 2.0E-02 mg/kg-day 9.5E-06
Phenanthrene 4.1E-01 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-01 mg/kg-day 4.4E-06
Pyrene 7.6E-01 mg/kg 3.5E-08 mg/kg-day -- -- -- 2.5E-06 mg/kg-day 3.0E-02 mg/kg-day 8.2E-05
Selenium 1.6E+00 mg/kg 7.4E-08 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 5.0E-03 mg/kg-day 1.0E-03
Silver 3.4E-01 mg/kg 1.6E-08 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 5.0E-03 mg/kg-day 2.2E-04
Toluene 1.2E-02 mg/kg 5.5E-10 mg/kg-day -- -- -- 3.9E-08 mg/kg-day 8.0E-02 mg/kg-day 4.8E-07
Total PCBs 6.3E-03 mg/kg 2.9E-10 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.8E-10 2.0E-08 mg/kg-day 2.0E-05 mg/kg-day 1.0E-03
Xylene (Total) 4.4E-03 mg/kg 2.0E-10 mg/kg-day -- -- -- 1.4E-08 mg/kg-day 2.0E-01 mg/kg-day 7.1E-08

Exp. Route Total 1.7E-07 2.9E-01

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 3.9E-09 mg/kg-day -- -- -- 2.7E-07 mg/kg-day 3.0E-01 mg/kg-day 9.1E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 1.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-08 7.5E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.8E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.2E-07 1.3E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.1E-08 1.8E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.4E-08 mg/kg-day -- -- -- 9.9E-07 mg/kg-day 3.0E-02 mg/kg-day 3.3E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 8.1E-09 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.7E-09 5.7E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 2.3E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.8E-09 1.6E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 3.3E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.4E-08 2.3E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 4.2E-06 mg/kg-day 4.0E-02 mg/kg-day 1.1E-04
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 1.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.4E-08 8.1E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 4.9E-09 mg/kg-day -- -- -- 3.4E-07 mg/kg-day 2.0E-02 mg/kg-day 1.7E-05
Phenanthrene 4.1E-01 mg/kg 3.4E-08 mg/kg-day -- -- -- 2.4E-06 mg/kg-day 3.0E-01 mg/kg-day 7.9E-06
Pyrene 7.6E-01 mg/kg 6.3E-08 mg/kg-day -- -- -- 4.4E-06 mg/kg-day 3.0E-02 mg/kg-day 1.5E-04
Selenium 1.6E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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TABLE I2-7.7.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 5.6E-10 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.1E-09 3.9E-08 mg/kg-day 2.0E-05 mg/kg-day 2.0E-03
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 3.0E-07 2.3E-03
Exposure Point Total 4.7E-07 2.9E-01

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 7.2E-04 ug/m3 -- -- -- 5.0E-05 mg/m3 5.0E-04 mg/m3 1.0E-01
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 4.2E-07 ug/m3 1.1E-04 (μg/m3)-1 4.7E-11 3.0E-08 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 7.2E-07 ug/m3 1.1E-03 (μg/m3)-1 7.9E-10 5.0E-08 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.0E-06 ug/m3 1.1E-04 (μg/m3)-1 1.1E-10 7.1E-08 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 5.5E-07 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 5.5E-07 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 3.2E-07 ug/m3 1.1E-04 (μg/m3)-1 3.5E-11 2.2E-08 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 9.1E-07 ug/m3 1.1E-05 (μg/m3)-1 1.0E-11 6.4E-08 mg/m3 -- -- --
Cobalt 2.6E+01 mg/kg 8.5E-05 ug/m3 9.0E-03 (μg/m3)-1 7.6E-07 5.9E-06 mg/m3 6.0E-06 mg/m3 9.9E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.3E-07 ug/m3 1.2E-03 (μg/m3)-1 1.6E-10 9.1E-09 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 2.4E-06 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.6E-07 ug/m3 1.1E-04 (μg/m3)-1 5.0E-11 3.2E-08 mg/m3 -- -- --
Molybdenum 1.1E+00 mg/kg 3.6E-06 ug/m3 -- -- -- 2.5E-07 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 1.9E-07 ug/m3 -- -- -- 1.3E-08 mg/m3 3.0E-03 mg/m3 4.5E-06
Selenium 1.6E+00 mg/kg 5.2E-06 ug/m3 -- -- -- 3.7E-07 mg/m3 2.0E-02 mg/m3 1.8E-05
Silver 3.4E-01 mg/kg 1.1E-06 ug/m3 -- -- -- 7.8E-08 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 2.0E-08 ug/m3 5.7E-04 (μg/m3)-1 1.2E-11 1.4E-09 mg/m3 -- -- --

Exp. Route Total 7.7E-07 1.1E+00

Inhalation Acenaphthylene 6.2E-02 mg/kg 1.3E-06 ug/m3 -- -- -- 9.4E-08 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 2.7E-07 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 4.9E-07 ug/m3 2.5E-06 (μg/m3)-1 1.2E-12 3.4E-08 mg/m3 1.0E+00 mg/m3 3.4E-08
Phenanthrene 4.1E-01 mg/kg 2.4E-06 ug/m3 -- -- -- 1.7E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 9.7E-07 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 8.5E-06 ug/m3 -- -- -- 5.9E-07 mg/m3 5.0E+00 mg/m3 1.2E-07
Xylene (Total) 4.4E-03 mg/kg 2.3E-06 ug/m3 -- -- -- 1.6E-07 mg/m3 1.0E-01 mg/m3 1.6E-06

Exp. Route Total 1.2E-12 1.8E-06
Exposure Point Total 7.7E-07 1.1E+00

Exposure Medium Total 1.2E-06 1.4E+00
Medium Total 1.2E-06 1.4E+00
Receptor Total Total of Receptor Risks Across All Media 1.2E-06 Total of Receptor Hazards Across All Media 1.4E+00
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TABLE I2-7.7.3

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Notes:
(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/L Milligram per liter
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfD Reference dose
RfC Reference concentration
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Acenaphthylene -- -- -- -- Liver 3.3E-06 -- -- 3.3E-06

Anthracene -- -- -- -- No Observed Effects 5.1E-07 -- 9.1E-07 1.4E-06
Barium -- -- -- -- Kidney 3.6E-03 -- -- 3.6E-03
Benzo(a)anthracene 7.2E-09 -- 1.3E-08 2.0E-08 -- -- -- -- --
Benzo(a)pyrene 1.2E-07 -- 2.2E-07 3.4E-07 -- -- -- -- --
Benzo(b)fluoranthene 1.7E-08 -- 3.1E-08 4.8E-08 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 1.8E-05 -- 3.3E-05 5.1E-05
Benzo(g,h,i)perylene -- -- -- -- Kidney 1.8E-05 -- 3.3E-05 5.1E-05
Benzo(k)fluoranthene 5.4E-09 -- 9.7E-09 1.5E-08 -- -- -- -- --
Chrysene 1.5E-09 -- 2.8E-09 4.3E-09 -- -- -- -- --
Cobalt -- -- -- -- Blood 2.8E-01 -- -- 2.8E-01
Dibenz(a,h)anthracene 7.6E-09 -- 1.4E-08 2.1E-08 -- -- -- -- --
Ethylbenzene 4.7E-13 -- -- 4.7E-13 Liver, Kidney 3.0E-08 -- -- 3.0E-08
Fluoranthene -- -- -- -- Liver, Kidney, Blood 5.9E-05 -- 1.1E-04 1.6E-04
Indeno(1,2,3-cd)pyrene 7.7E-09 -- 1.4E-08 2.2E-08 -- -- -- -- --
Molybdenum -- -- -- -- Blood 7.1E-04 -- -- 7.1E-04
Perylene -- -- -- -- Body Weight 9.5E-06 -- 1.7E-05 2.7E-05
Phenanthrene -- -- -- -- No Observed Effects 4.4E-06 -- 7.9E-06 1.2E-05
Pyrene -- -- -- -- Kidney 8.2E-05 -- 1.5E-04 2.3E-04
Selenium -- -- -- -- Whole Body 1.0E-03 -- -- 1.0E-03
Silver -- -- -- -- Skin 2.2E-04 -- -- 2.2E-04
Toluene -- -- -- -- Organ Weight 4.8E-07 -- -- 4.8E-07
Total PCBs 5.8E-10 -- 1.1E-09 1.7E-09 Developmental 1.0E-03 -- 2.0E-03 3.0E-03
Xylene (Total) -- -- -- -- Body Weight, Death 7.1E-08 -- -- 7.1E-08

Chemical Total 1.7E-07 -- 3.0E-07 4.7E-07 2.9E-01 -- 2.3E-03 2.9E-01
Exposure Point Total 4.7E-07 2.9E-01

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 1.0E-01 -- 1.0E-01
Benzo(a)anthracene -- 4.7E-11 -- 4.7E-11 -- -- -- -- --
Benzo(a)pyrene -- 7.9E-10 -- 7.9E-10 -- -- -- -- --
Benzo(b)fluoranthene -- 1.1E-10 -- 1.1E-10 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 3.5E-11 -- 3.5E-11 -- -- -- -- --
Chrysene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --
Cobalt -- 7.6E-07 -- 7.6E-07 Respiratory -- 9.9E-01 -- 9.9E-01
Dibenz(a,h)anthracene -- 1.6E-10 -- 1.6E-10 -- -- -- -- --
Ethylbenzene -- 1.2E-12 -- 1.2E-12 Developmental -- 3.4E-08 -- 3.4E-08
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 5.0E-11 -- 5.0E-11 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 4.5E-06 -- 4.5E-06
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.3

Scenario Timeframe:   Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Selenium -- -- -- -- GI, CNS, Cardiovascular -- 1.8E-05 -- 1.8E-05
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 1.2E-07 -- 1.2E-07
Total PCBs -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 1.6E-06 -- 1.6E-06

Chemical Total -- 7.7E-07 -- 7.7E-07 -- 1.1E+00 -- 1.1E+00
Exposure Point Total 7.7E-07 1.1E+00

Exposure Medium Total 1.2E-06 1.4E+00
Medium Total 1.2E-06 1.4E+00
Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 1.4E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system 2.8E-01
EPA U.S. Environmental Protection Agency 2.7E-05
GI Gastrointestinal 1.8E-05
NOAEL No observed adverse effects level 2.0E-05
PNS Peripheral nervous system 7.1E-08
RAGS Risk Assessment Guidance for Superfund 3.0E-03
RME Reasonable maximum exposure --
VOC Volatile organic compound --

1.0E-01
1.8E-05

--
--

4.0E-03
1.7E-04

--
--

1.4E-05
--

4.8E-07
--
--

9.9E-01
2.2E-04

--
1.0E-03

Target Organ Hazard Indices

Soil (0-10)

Blood
Body Weight

Cardiovascular
CNS

Death
Developmental

Endocrine
Eyes

Fetus
GI

Hair
Immunological

Kidney
Liver
Nails

No Observed Adverse Effects

Skin
Vascular

Whole body

Target Organ

No Observed Effects
Nose

Organ weight
PNS

Reproductive
Respiratory
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TABLE I2-9.7.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Cobalt -- -- -- -- Blood 2.8E-01 -- -- 2.8E-01

Chemical Total 0.0E+00 -- 0.0E+00 0.0E+00 2.8E-01 -- 0.0E+00 2.8E-01
Exposure Point Total 0.0E+00 2.8E-01

Outdoor Air Cobalt -- -- -- -- Respiratory -- 9.9E-01 -- 9.9E-01
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 9.9E-01 -- 9.9E-01
Exposure Point Total 0.0E+00 9.9E-01

Exposure Medium Total 0.0E+00 1.3E+00
Medium Total 0.0E+00 1.3E+00
Receptor Total Total Risk Across All Media 0.0E+00 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

1 of 1



TABLE I2-7.7.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 6.0E-02 mg/kg-day 1.4E-06
Anthracene 4.7E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-01 mg/kg-day 2.1E-07
Barium 2.2E+02 mg/kg 1.0E-04 mg/kg-day -- -- -- 3.0E-04 mg/kg-day 2.0E-01 mg/kg-day 1.5E-03
Benzo(a)anthracene 1.3E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 4.2E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.8E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.8E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 4.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-08 1.3E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.3E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-08 3.8E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-08 5.5E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 4.3E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.8E-12 1.3E-09 mg/kg-day 1.0E-01 mg/kg-day 1.3E-08
Fluoranthene 7.3E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-02 mg/kg-day 2.5E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 1.9E-07 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 7.1E-07 mg/kg-day 5.0E-03 mg/kg-day 1.4E-04
Perylene 5.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-02 mg/kg-day 4.0E-06
Phenanthrene 4.1E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.6E-07 mg/kg-day 3.0E-01 mg/kg-day 1.9E-06
Pyrene 7.6E-01 mg/kg 3.6E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-02 mg/kg-day 3.5E-05
Selenium 6.5E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 8.9E-07 mg/kg-day 5.0E-03 mg/kg-day 1.8E-04
Silver 3.1E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 5.0E-03 mg/kg-day 8.5E-05
Toluene 1.2E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 8.0E-02 mg/kg-day 2.1E-07
Total PCBs 6.3E-03 mg/kg 2.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.9E-09 8.6E-09 mg/kg-day 2.0E-05 mg/kg-day 4.3E-04
Xylene (Total) 4.4E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 6.0E-09 mg/kg-day 2.0E-01 mg/kg-day 3.0E-08

Exp. Route Total 1.72E-06 1.4E-01

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-01 mg/kg-day 1.1E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.8E-08 9.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.4E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.1E-08 2.2E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-02 mg/kg-day 4.0E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-02 mg/kg-day 4.0E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.0E-08 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 6.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.2E-09 2.0E-07 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 4.0E-02 mg/kg-day 1.3E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.9E-08 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.1E-06
Phenanthrene 4.1E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 3.0E-01 mg/kg-day 9.7E-07
Pyrene 7.6E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 6.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I2-7.7.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 1.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-09 4.8E-09 mg/kg-day 2.0E-05 mg/kg-day 2.4E-04
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 8.9E-07 2.8E-04
Exposure Point Total 2.6E-06 1.4E-01

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 5.3E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 3.1E-08 ug/m3 1.1E-04 (μg/m3)-1 3.5E-12 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.6E-12 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 6.8E-08 ug/m3 1.1E-05 (μg/m3)-1 7.4E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.9E+01 mg/kg 7.1E-06 ug/m3 9.0E-03 (μg/m3)-1 6.4E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 1.8E-07 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 ug/m3 1.1E-04 (μg/m3)-1 3.7E-12 9.9E-11 mg/m3 -- -- --
Molybdenum 5.2E-01 mg/kg 1.3E-07 ug/m3 -- -- -- 3.7E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 1.4E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Silver 3.1E-01 mg/kg 7.5E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 1.5E-09 ug/m3 5.7E-04 (μg/m3)-1 8.6E-13 4.4E-12 mg/m3 -- -- --

Exp. Route Total 6.4E-08 3.8E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 1.3E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 2.7E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 5.0E-05 ug/m3 2.5E-06 (μg/m3)-1 1.2E-10 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 2.4E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 9.8E-05 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 2.3E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.2E-10 7.4E-06
Exposure Point Total 6.4E-08 3.8E-03

Exposure Medium Total 2.7E-06 1.4E-01
Medium Total 2.7E-06 1.4E-01
Receptor Total Total of Receptor Risks Across All Media 2.7E-06 Total of Receptor Hazards Across All Media 1.4E-01
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TABLE I2-7.7.4

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Acenaphthylene -- -- -- -- Liver 1.4E-06 -- -- 1.4E-06

Anthracene -- -- -- -- No Observed Effects 2.1E-07 -- 1.1E-07 3.3E-07
Barium -- -- -- -- Kidney 1.5E-03 -- -- 1.5E-03
Benzo(a)anthracene 7.3E-08 -- 3.8E-08 1.1E-07 -- -- -- -- --
Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.7E-07 -- 9.1E-08 2.7E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.8E-06 -- 4.0E-06 1.2E-05
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.8E-06 -- 4.0E-06 1.2E-05
Benzo(k)fluoranthene 5.5E-08 -- 2.9E-08 8.4E-08 -- -- -- -- --
Chrysene 1.6E-08 -- 8.2E-09 2.4E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.3E-01 -- -- 1.3E-01
Dibenz(a,h)anthracene 7.7E-08 -- 4.0E-08 1.2E-07 -- -- -- -- --
Ethylbenzene 4.8E-12 -- -- 4.8E-12 Liver, Kidney 1.3E-08 -- -- 1.3E-08
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.5E-05 -- 1.3E-05 3.8E-05
Indeno(1,2,3-cd)pyrene 7.9E-08 -- 4.1E-08 1.2E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 1.4E-04 -- -- 1.4E-04
Perylene -- -- -- -- Body Weight 4.0E-06 -- 2.1E-06 6.1E-06
Phenanthrene -- -- -- -- No Observed Effects 1.9E-06 -- 9.7E-07 2.8E-06
Pyrene -- -- -- -- Kidney 3.5E-05 -- 1.8E-05 5.3E-05
Selenium -- -- -- -- Whole Body 1.8E-04 -- -- 1.8E-04
Silver -- -- -- -- Skin 8.5E-05 -- -- 8.5E-05
Toluene -- -- -- -- Organ Weight 2.1E-07 -- -- 2.1E-07
Total PCBs 5.9E-09 -- 3.3E-09 9.2E-09 Developmental 4.3E-04 -- 2.4E-04 6.7E-04
Xylene (Total) -- -- -- -- Body Weight, Death 3.0E-08 -- -- 3.0E-08

Chemical Total 1.7E-06 -- 8.9E-07 2.6E-06 1.4E-01 -- 2.8E-04 1.4E-01
Exposure Point Total 2.6E-06 1.4E-01

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 2.6E-12 -- 2.6E-12 -- -- -- -- --
Chrysene -- 7.4E-13 -- 7.4E-13 -- -- -- -- --
Cobalt -- 6.4E-08 -- 6.4E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Ethylbenzene -- 1.2E-10 -- 1.2E-10 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3.7E-12 -- 3.7E-12 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.4

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Selenium -- -- -- -- GI, CNS, Cardiovascular -- -- -- --
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 6.4E-08 -- 6.4E-08 -- 3.8E-03 -- 3.8E-03
Exposure Point Total 6.4E-08 3.8E-03

Exposure Medium Total 2.7E-06 1.4E-01
Medium Total 2.7E-06 1.4E-01
Receptor Total Total Risk Across All Media 2.7E-06 Total Hazard Across All Media 1.4E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system
EPA U.S. Environmental Protection Agency
GI Gastrointestinal
NOAEL No observed adverse effects level
PNS Peripheral nervous system
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound
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TABLE I2-9.7.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 6.4E-07 1.9E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.9E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.9E-06 0.0E+00
Medium Total 1.9E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.7.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 6.8E-08 mg/kg-day -- -- -- 7.9E-07 mg/kg-day 6.0E-02 mg/kg-day 1.3E-05
Anthracene 4.7E-02 mg/kg 5.2E-08 mg/kg-day -- -- -- 6.0E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Barium 2.2E+02 mg/kg 2.4E-04 mg/kg-day -- -- -- 2.8E-03 mg/kg-day 2.0E-01 mg/kg-day 1.4E-02
Benzo(a)anthracene 1.3E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 1.7E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-07 4.0E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 3.1E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.7E-08 3.6E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.8E-07 5.1E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 1.0E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.1E-11 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07
Fluoranthene 7.3E-01 mg/kg 8.0E-07 mg/kg-day -- -- -- 9.3E-06 mg/kg-day 4.0E-02 mg/kg-day 2.3E-04
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.8E-06 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg 5.7E-07 mg/kg-day -- -- -- 6.6E-06 mg/kg-day 5.0E-03 mg/kg-day 1.3E-03
Perylene 5.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
Phenanthrene 4.1E-01 mg/kg 4.5E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05
Pyrene 7.6E-01 mg/kg 8.3E-07 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 3.0E-02 mg/kg-day 3.2E-04
Selenium 6.5E-01 mg/kg 7.1E-07 mg/kg-day -- -- -- 8.3E-06 mg/kg-day 5.0E-03 mg/kg-day 1.7E-03
Silver 3.1E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 5.0E-03 mg/kg-day 7.9E-04
Toluene 1.2E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 8.0E-02 mg/kg-day 1.9E-06
Total PCBs 6.3E-03 mg/kg 6.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Xylene (Total) 4.4E-03 mg/kg 4.8E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 2.0E-01 mg/kg-day 2.8E-07

Exp. Route Total 4.0E-06 1.3E+00

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.6E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 6.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.7E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-08 1.3E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 1.9E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 3.0E-07 mg/kg-day -- -- -- 3.5E-06 mg/kg-day 4.0E-02 mg/kg-day 8.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.9E-08 6.7E-07 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
Phenanthrene 4.1E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.6E-06
Pyrene 7.6E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 3.0E-02 mg/kg-day 1.2E-04
Selenium 6.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I2-7.7.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 2.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.6E-09 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 1.5E-06 1.9E-03
Exposure Point Total 5.5E-06 1.3E+00

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 1.3E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 7.9E-09 ug/m3 1.1E-04 (μg/m3)-1 8.6E-13 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.9E-09 ug/m3 1.1E-04 (μg/m3)-1 6.5E-13 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.9E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.9E+01 mg/kg 1.8E-06 ug/m3 9.0E-03 (μg/m3)-1 1.6E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 4.4E-08 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.5E-09 ug/m3 1.1E-04 (μg/m3)-1 9.3E-13 9.9E-11 mg/m3 -- -- --
Molybdenum 5.2E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 3.7E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 3.6E-09 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Silver 3.1E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 3.8E-10 ug/m3 5.7E-04 (μg/m3)-1 2.2E-13 4.4E-12 mg/m3 -- -- --

Exp. Route Total 1.6E-08 3.8E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 3.4E-05 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 6.9E-06 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 1.2E-05 ug/m3 2.5E-06 (μg/m3)-1 3.1E-11 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 6.0E-05 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 2.4E-05 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 5.8E-05 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 3.1E-11 7.4E-06
Exposure Point Total 1.6E-08 3.8E-03

Exposure Medium Total 5.5E-06 1.3E+00
Medium Total 5.5E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 5.5E-06 Total of Receptor Hazards Across All Media 1.3E+00

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable (mg/kg-day)-1 1/(Milligram per kilogram per day)
bgs Below ground surface mg/m3 Milligram per cubic meter
CSF Cancer slope factor RAGS Risk Assessment Guidance for Superfund
EPA U.S. Environmental Protection Agency RfC Reference concentration
EPC Exposure point concentration RfD Reference dose
mg/kg Milligram per kilogram RME Reasonable maximum exposure
mg/kg-day Milligram per kilogram per day ug/m3 Microgram per cubic meter
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TABLE I2-8.7.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Acenaphthylene -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

Anthracene -- -- -- -- No Observed Effects 2.0E-06 -- 7.6E-07 2.8E-06
Barium -- -- -- -- Kidney 1.4E-02 -- -- 1.4E-02
Benzo(a)anthracene 1.7E-07 -- 6.4E-08 2.4E-07 -- -- -- -- --
Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 4.1E-07 -- 1.5E-07 5.6E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(k)fluoranthene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --
Chrysene 3.7E-08 -- 1.4E-08 5.1E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 1.8E-07 -- 6.8E-08 2.5E-07 CNS -- -- -- --
Ethylbenzene 1.1E-11 -- -- 1.1E-11 Liver, Kidney 1.2E-07 -- -- 1.2E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.3E-04 -- 8.8E-05 3.2E-04
Indeno(1,2,3-cd)pyrene 1.8E-07 -- 6.9E-08 2.5E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 1.3E-03 -- -- 1.3E-03
Perylene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
Phenanthrene -- -- -- -- No Observed Effects 1.7E-05 -- 6.6E-06 2.4E-05
Pyrene -- -- -- -- Kidney 3.2E-04 -- 1.2E-04 4.5E-04
Selenium -- -- -- -- Whole Body 1.7E-03 -- -- 1.7E-03
Silver -- -- -- -- Skin 7.9E-04 -- -- 7.9E-04
Toluene -- -- -- -- Organ Weight 1.9E-06 -- -- 1.9E-06
Total PCBs 1.4E-08 -- 5.6E-09 1.9E-08 Developmental 4.0E-03 -- 1.6E-03 5.6E-03
Xylene (Total) -- -- -- -- Body Weight, Death 2.8E-07 -- -- 2.8E-07

Chemical Total 4.0E-06 -- 1.5E-06 5.5E-06 1.3E+00 -- 1.9E-03 1.3E+00
Exposure Point Total 5.5E-06 1.3E+00

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 6.5E-13 -- 6.5E-13 -- -- -- -- --
Chrysene -- 1.9E-13 -- 1.9E-13 -- -- -- -- --
Cobalt -- 1.6E-08 -- 1.6E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --
Ethylbenzene -- 3.1E-11 -- 3.1E-11 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 2



TABLE I2-8.7.5

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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Selenium -- -- -- -- GI, CNS, Cardiovascular -- -- -- --
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 2.2E-13 -- 2.2E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 3.8E-03 -- 3.8E-03
Exposure Point Total 1.6E-08 3.8E-03

Exposure Medium Total 5.5E-06 1.3E+00
Medium Total 5.5E-06 1.3E+00
Receptor Total Total Risk Across All Media 5.5E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.3E+00 -- 1.3E+00
EPA U.S. Environmental Protection Agency Body Weight 5.2E-05 -- 5.2E-05
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 7.2E-06 -- 7.2E-06
PNS Peripheral nervous system Death 2.8E-07 -- 2.8E-07
RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-03 -- 5.6E-03
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.1E-04 -- 3.1E-04
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 1.5E-02 -- 1.5E-02
Liver 3.3E-04 -- 3.3E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 2.7E-05 -- 2.7E-05

Nose -- -- --
Organ weight 1.9E-06 -- 1.9E-06

PNS -- -- --
Reproductive -- -- --

Respiratory 3.4E-03 -- 3.4E-03
Skin 7.9E-04 -- 7.9E-04

Vascular -- -- --
Whole body 1.7E-03 -- 1.7E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I2-9.7.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Chemical Total 2.9E-06 -- 1.1E-06 4.0E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 4.0E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.0E-06 0.0E+00
Medium Total 4.0E-06 0.0E+00
Receptor Total Total Risk Across All Media 4.0E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.7.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 9.7E-08 mg/kg-day -- -- -- 7.9E-07 mg/kg-day 6.0E-02 mg/kg-day 1.3E-05
Anthracene 4.7E-02 mg/kg 7.4E-08 mg/kg-day -- -- -- 6.0E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Barium 2.2E+02 mg/kg 3.4E-04 mg/kg-day -- -- -- 2.8E-03 mg/kg-day 2.0E-01 mg/kg-day 1.4E-02
Benzo(a)anthracene 1.3E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.7E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-07 4.0E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.3E-06 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 4.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.3E-08 3.6E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.2E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-07 5.1E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 1.4E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.6E-11 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07
Fluoranthene 7.3E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 9.3E-06 mg/kg-day 4.0E-02 mg/kg-day 2.3E-04
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-07 1.8E-06 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg 8.1E-07 mg/kg-day -- -- -- 6.6E-06 mg/kg-day 5.0E-03 mg/kg-day 1.3E-03
Perylene 5.9E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
Phenanthrene 4.1E-01 mg/kg 6.4E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05
Pyrene 7.6E-01 mg/kg 1.2E-06 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 3.0E-02 mg/kg-day 3.2E-04
Selenium 6.5E-01 mg/kg 1.0E-06 mg/kg-day -- -- -- 8.3E-06 mg/kg-day 5.0E-03 mg/kg-day 1.7E-03
Silver 3.1E-01 mg/kg 4.9E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 5.0E-03 mg/kg-day 7.9E-04
Toluene 1.2E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 8.0E-02 mg/kg-day 1.9E-06
Total PCBs 6.3E-03 mg/kg 9.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.0E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Xylene (Total) 4.4E-03 mg/kg 6.9E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 2.0E-01 mg/kg-day 2.8E-07

Exp. Route Total 5.7E-06 1.3E+00

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.6E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 8.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 6.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.5E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 6.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.7E-08 4.7E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.8E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.2E-08 1.3E-06 mg/kg-day -- -- --
Cobalt 2.9E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 1.9E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 4.8E-07 mg/kg-day -- -- -- 3.5E-06 mg/kg-day 4.0E-02 mg/kg-day 8.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 9.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 6.7E-07 mg/kg-day -- -- --
Molybdenum 5.2E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
Phenanthrene 4.1E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.6E-06
Pyrene 7.6E-01 mg/kg 5.0E-07 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 3.0E-02 mg/kg-day 1.2E-04
Selenium 6.5E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.1E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I2-7.7.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 4.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.8E-09 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 2.4E-06 1.9E-03
Exposure Point Total 8.1E-06 1.3E+00

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 6.6E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 3.9E-08 ug/m3 1.1E-04 (μg/m3)-1 4.3E-12 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 5.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 5.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 8.5E-08 ug/m3 1.1E-05 (μg/m3)-1 9.3E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.9E+01 mg/kg 8.9E-06 ug/m3 9.0E-03 (μg/m3)-1 8.0E-08 2.1E-08 mg/m3 6.0E-06 mg/m3 3.4E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 2.2E-07 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.2E-08 ug/m3 1.1E-04 (μg/m3)-1 4.7E-12 9.9E-11 mg/m3 -- -- --
Molybdenum 5.2E-01 mg/kg 1.6E-07 ug/m3 -- -- -- 3.7E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 1.8E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Silver 3.1E-01 mg/kg 9.4E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 1.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.1E-12 4.4E-12 mg/m3 -- -- --

Exp. Route Total 8.0E-08 3.8E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 1.7E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 3.4E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 6.2E-05 ug/m3 2.5E-06 (μg/m3)-1 1.5E-10 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 3.0E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 1.2E-04 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 2.9E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.5E-10 7.4E-06
Exposure Point Total 8.0E-08 3.8E-03

Exposure Medium Total 8.2E-06 1.3E+00
Medium Total 8.2E-06 1.3E+00
Receptor Total Total of Receptor Risks Across All Media 8.2E-06 Total of Receptor Hazards Across All Media 1.3E+00
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TABLE I2-7.7.6

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Acenaphthylene -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

Anthracene -- -- -- -- No Observed Effects 2.0E-06 -- 7.6E-07 2.8E-06
Barium -- -- -- -- Kidney 1.4E-02 -- -- 1.4E-02
Benzo(a)anthracene 2.4E-07 -- 1.0E-07 3.5E-07 -- -- -- -- --
Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --
Benzo(b)fluoranthene 5.8E-07 -- 2.4E-07 8.3E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(k)fluoranthene 1.8E-07 -- 7.7E-08 2.6E-07 -- -- -- -- --
Chrysene 5.3E-08 -- 2.2E-08 7.5E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00
Dibenz(a,h)anthracene 2.6E-07 -- 1.1E-07 3.6E-07 CNS -- -- -- --
Ethylbenzene 1.6E-11 -- -- 1.6E-11 Liver, Kidney 1.2E-07 -- -- 1.2E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.3E-04 -- 8.8E-05 3.2E-04
Indeno(1,2,3-cd)pyrene 2.6E-07 -- 1.1E-07 3.7E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 1.3E-03 -- -- 1.3E-03
Perylene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
Phenanthrene -- -- -- -- No Observed Effects 1.7E-05 -- 6.6E-06 2.4E-05
Pyrene -- -- -- -- Kidney 3.2E-04 -- 1.2E-04 4.5E-04
Selenium -- -- -- -- Whole Body 1.7E-03 -- -- 1.7E-03
Silver -- -- -- -- Skin 7.9E-04 -- -- 7.9E-04
Toluene -- -- -- -- Organ Weight 1.9E-06 -- -- 1.9E-06
Total PCBs 2.0E-08 -- 8.8E-09 2.8E-08 Developmental 4.0E-03 -- 1.6E-03 5.6E-03
Xylene (Total) -- -- -- -- Body Weight, Death 2.8E-07 -- -- 2.8E-07

Chemical Total 5.7E-06 -- 2.4E-06 8.1E-06 1.3E+00 -- 1.9E-03 1.3E+00
Exposure Point Total 8.1E-06 1.3E+00

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 4.3E-12 -- 4.3E-12 -- -- -- -- --
Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Chrysene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --
Cobalt -- 8.0E-08 -- 8.0E-08 Respiratory -- 3.4E-03 -- 3.4E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Ethylbenzene -- 1.5E-10 -- 1.5E-10 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 4.7E-12 -- 4.7E-12 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.6

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Selenium -- -- -- -- GI, CNS, Cardiovascular -- -- -- --
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 1.1E-12 -- 1.1E-12 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 8.0E-08 -- 8.0E-08 -- 3.8E-03 -- 3.8E-03
Exposure Point Total 8.0E-08 3.8E-03

Exposure Medium Total 8.2E-06 1.3E+00
Medium Total 8.2E-06 1.3E+00
Receptor Total Total Risk Across All Media 8.2E-06 Total Hazard Across All Media 1.3E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.3E+00 -- 1.3E+00
EPA U.S. Environmental Protection Agency Body Weight 5.2E-05 -- 5.2E-05
GI Gastrointestinal Cardiovascular -- -- --
NOAEL No observed adverse effects level CNS 7.2E-06 -- 7.2E-06
PNS Peripheral nervous system Death 2.8E-07 -- 2.8E-07
RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-03 -- 5.6E-03
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.1E-04 -- 3.1E-04
GI -- -- --

Hair -- -- --
Immunological -- -- --

Kidney 1.5E-02 -- 1.5E-02
Liver 3.3E-04 -- 3.3E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 2.7E-05 -- 2.7E-05

Nose -- -- --
Organ weight 1.9E-06 -- 1.9E-06

PNS -- -- --
Reproductive -- -- --

Respiratory 3.4E-03 -- 3.4E-03
Skin 7.9E-04 -- 7.9E-04

Vascular -- -- --
Whole body 1.7E-03 -- 1.7E-03

Target Organ Hazard Indices

Target Organ Soil (0-2) GW Combined
(Soil and GW)
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TABLE I2-9.7.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-2) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.2E+00 -- -- 1.2E+00

Chemical Total 4.1E-06 -- 1.7E-06 5.9E-06 1.2E+00 -- 0.0E+00 1.2E+00
Exposure Point Total 5.9E-06 1.2E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.9E-06 1.2E+00
Medium Total 5.9E-06 1.2E+00
Receptor Total Total Risk Across All Media 5.9E-06 Total Hazard Across All Media 1.2E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.7.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 2.9E-08 mg/kg-day -- -- -- 8.5E-08 mg/kg-day 6.0E-02 mg/kg-day 1.4E-06
Anthracene 4.7E-02 mg/kg 2.2E-08 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 3.0E-01 mg/kg-day 2.1E-07
Barium 2.2E+02 mg/kg 1.0E-04 mg/kg-day -- -- -- 3.0E-04 mg/kg-day 2.0E-01 mg/kg-day 1.5E-03
Benzo(a)anthracene 1.3E-01 mg/kg 6.1E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.3E-08 1.8E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.0E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.2E-06 3.0E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 4.2E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.8E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-02 mg/kg-day 7.8E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 4.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.5E-08 1.3E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.3E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.6E-08 3.8E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 1.2E-05 mg/kg-day -- -- -- 3.6E-05 mg/kg-day 3.0E-04 mg/kg-day 1.2E-01
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.9E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 7.7E-08 5.5E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 4.3E-10 mg/kg-day 1.1E-02 (mg/kg-day)-1 4.8E-12 1.3E-09 mg/kg-day 1.0E-01 mg/kg-day 1.3E-08
Fluoranthene 7.3E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 4.0E-02 mg/kg-day 2.5E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 6.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.9E-08 1.9E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg 5.2E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 5.0E-03 mg/kg-day 3.0E-04
Perylene 5.9E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 8.1E-08 mg/kg-day 2.0E-02 mg/kg-day 4.0E-06
Phenanthrene 4.1E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.6E-07 mg/kg-day 3.0E-01 mg/kg-day 1.9E-06
Pyrene 7.6E-01 mg/kg 3.6E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 3.0E-02 mg/kg-day 3.5E-05
Selenium 1.6E+00 mg/kg 7.5E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 5.0E-03 mg/kg-day 4.4E-04
Silver 3.4E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.7E-07 mg/kg-day 5.0E-03 mg/kg-day 9.3E-05
Toluene 1.2E-02 mg/kg 5.6E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 8.0E-02 mg/kg-day 2.1E-07
Total PCBs 6.3E-03 mg/kg 2.9E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.9E-09 8.6E-09 mg/kg-day 2.0E-05 mg/kg-day 4.3E-04
Xylene (Total) 4.4E-03 mg/kg 2.1E-09 mg/kg-day -- -- -- 6.0E-09 mg/kg-day 2.0E-01 mg/kg-day 3.0E-08

Exp. Route Total 1.72E-06 1.2E-01

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 1.1E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 3.0E-01 mg/kg-day 1.1E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 3.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 3.8E-08 9.2E-08 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 6.4E-07 1.6E-07 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.6E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 9.1E-08 2.2E-07 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-02 mg/kg-day 4.0E-06
Benzo(g,h,i)perylene 1.7E-01 mg/kg 4.1E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-02 mg/kg-day 4.0E-06
Benzo(k)fluoranthene 9.8E-02 mg/kg 2.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.9E-08 7.0E-08 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 6.8E-08 mg/kg-day 1.2E-01 (mg/kg-day)-1 8.2E-09 2.0E-07 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 mg/kg-day 4.1E+00 (mg/kg-day)-1 4.0E-08 2.8E-08 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 4.0E-02 mg/kg-day 1.3E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-08 9.9E-08 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 1.4E-08 mg/kg-day -- -- -- 4.2E-08 mg/kg-day 2.0E-02 mg/kg-day 2.1E-06
Phenanthrene 4.1E-01 mg/kg 1.0E-07 mg/kg-day -- -- -- 2.9E-07 mg/kg-day 3.0E-01 mg/kg-day 9.7E-07
Pyrene 7.6E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.4E-07 mg/kg-day 3.0E-02 mg/kg-day 1.8E-05
Selenium 1.6E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I2-7.7.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 1.6E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 3.3E-09 4.8E-09 mg/kg-day 2.0E-05 mg/kg-day 2.4E-04
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 8.9E-07 2.8E-04
Exposure Point Total 2.6E-06 1.2E-01

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 5.3E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 3.1E-08 ug/m3 1.1E-04 (μg/m3)-1 3.5E-12 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 5.3E-08 ug/m3 1.1E-03 (μg/m3)-1 5.9E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 7.5E-08 ug/m3 1.1E-04 (μg/m3)-1 8.2E-12 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 2.4E-08 ug/m3 1.1E-04 (μg/m3)-1 2.6E-12 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 6.8E-08 ug/m3 1.1E-05 (μg/m3)-1 7.4E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.6E+01 mg/kg 6.3E-06 ug/m3 9.0E-03 (μg/m3)-1 5.7E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 9.7E-09 ug/m3 1.2E-03 (μg/m3)-1 1.2E-11 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 1.8E-07 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 3.4E-08 ug/m3 1.1E-04 (μg/m3)-1 3.7E-12 9.9E-11 mg/m3 -- -- --
Molybdenum 1.1E+00 mg/kg 2.7E-07 ug/m3 -- -- -- 7.8E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 1.4E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Selenium 1.6E+00 mg/kg 3.9E-07 ug/m3 -- -- -- 1.1E-09 mg/m3 2.0E-02 mg/m3 5.6E-08
Silver 3.4E-01 mg/kg 8.2E-08 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 1.5E-09 ug/m3 5.7E-04 (μg/m3)-1 8.6E-13 4.4E-12 mg/m3 -- -- --

Exp. Route Total 5.7E-08 3.4E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 1.3E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 2.7E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 5.0E-05 ug/m3 2.5E-06 (μg/m3)-1 1.2E-10 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 2.4E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 9.8E-05 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 8.6E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 2.3E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.2E-10 7.4E-06
Exposure Point Total 5.7E-08 3.4E-03

Exposure Medium Total 2.7E-06 1.3E-01
Medium Total 2.7E-06 1.3E-01
Receptor Total Total of Receptor Risks Across All Media 2.7E-06 Total of Receptor Hazards Across All Media 1.3E-01
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TABLE I2-7.7.7

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Acenaphthylene -- -- -- -- Liver 1.4E-06 -- -- 1.4E-06

Anthracene -- -- -- -- No Observed Effects 2.1E-07 -- 1.1E-07 3.3E-07
Barium -- -- -- -- Kidney 1.5E-03 -- -- 1.5E-03
Benzo(a)anthracene 7.3E-08 -- 3.8E-08 1.1E-07 -- -- -- -- --
Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --
Benzo(b)fluoranthene 1.7E-07 -- 9.1E-08 2.7E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.8E-06 -- 4.0E-06 1.2E-05
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.8E-06 -- 4.0E-06 1.2E-05
Benzo(k)fluoranthene 5.5E-08 -- 2.9E-08 8.4E-08 -- -- -- -- --
Chrysene 1.6E-08 -- 8.2E-09 2.4E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.2E-01 -- -- 1.2E-01
Dibenz(a,h)anthracene 7.7E-08 -- 4.0E-08 1.2E-07 -- -- -- -- --
Ethylbenzene 4.8E-12 -- -- 4.8E-12 Liver, Kidney 1.3E-08 -- -- 1.3E-08
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.5E-05 -- 1.3E-05 3.8E-05
Indeno(1,2,3-cd)pyrene 7.9E-08 -- 4.1E-08 1.2E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 3.0E-04 -- -- 3.0E-04
Perylene -- -- -- -- Body Weight 4.0E-06 -- 2.1E-06 6.1E-06
Phenanthrene -- -- -- -- No Observed Effects 1.9E-06 -- 9.7E-07 2.8E-06
Pyrene -- -- -- -- Kidney 3.5E-05 -- 1.8E-05 5.3E-05
Selenium -- -- -- -- Whole Body 4.4E-04 -- -- 4.4E-04
Silver -- -- -- -- Skin 9.3E-05 -- -- 9.3E-05
Toluene -- -- -- -- Organ Weight 2.1E-07 -- -- 2.1E-07
Total PCBs 5.9E-09 -- 3.3E-09 9.2E-09 Developmental 4.3E-04 -- 2.4E-04 6.7E-04
Xylene (Total) -- -- -- -- Body Weight, Death 3.0E-08 -- -- 3.0E-08

Chemical Total 1.7E-06 -- 8.9E-07 2.6E-06 1.2E-01 -- 2.8E-04 1.2E-01
Exposure Point Total 2.6E-06 1.2E-01

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 3.5E-12 -- 3.5E-12 -- -- -- -- --
Benzo(a)pyrene -- 5.9E-11 -- 5.9E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 8.2E-12 -- 8.2E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 2.6E-12 -- 2.6E-12 -- -- -- -- --
Chrysene -- 7.4E-13 -- 7.4E-13 -- -- -- -- --
Cobalt -- 5.7E-08 -- 5.7E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.2E-11 -- 1.2E-11 -- -- -- -- --
Ethylbenzene -- 1.2E-10 -- 1.2E-10 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 3.7E-12 -- 3.7E-12 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

1 of 2



TABLE I2-8.7.7

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult

Ingestion Inhalation Dermal
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Routes Total
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Selenium -- -- -- -- GI, CNS, Cardiovascular -- 5.6E-08 -- 5.6E-08
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 5.7E-08 -- 5.7E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 5.7E-08 3.4E-03

Exposure Medium Total 2.7E-06 1.3E-01
Medium Total 2.7E-06 1.3E-01
Receptor Total Total Risk Across All Media 2.7E-06 Total Hazard Across All Media 1.3E-01

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.2E-01 -- 1.2E-01
EPA U.S. Environmental Protection Agency Body Weight 6.2E-06 -- 6.2E-06
GI Gastrointestinal Cardiovascular 5.6E-08 -- 5.6E-08
NOAEL No observed adverse effects level CNS 7.3E-06 -- 7.3E-06
PNS Peripheral nervous system Death 3.0E-08 -- 3.0E-08
RAGS Risk Assessment Guidance for Superfund Developmental 6.7E-04 -- 6.7E-04
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.1E-04 -- 3.1E-04
GI 5.6E-08 -- 5.6E-08

Hair -- -- --
Immunological -- -- --

Kidney 1.6E-03 -- 1.6E-03
Liver 3.9E-05 -- 3.9E-05
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.2E-06 -- 3.2E-06

Nose -- -- --
Organ weight 2.1E-07 -- 2.1E-07

PNS -- -- --
Reproductive -- -- --

Respiratory 3.1E-03 -- 3.1E-03
Skin 9.3E-05 -- 9.3E-05

Vascular -- -- --
Whole body 4.4E-04 -- 4.4E-04

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I2-9.7.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 1.2E-06 -- 6.4E-07 1.9E-06 -- -- -- -- --

Chemical Total 1.2E-06 -- 6.4E-07 1.9E-06 0.0E+00 -- 0.0E+00 0.0E+00
Exposure Point Total 1.9E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.9E-06 0.0E+00
Medium Total 1.9E-06 0.0E+00
Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 0.0E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-7.7.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 6.8E-08 mg/kg-day -- -- -- 7.9E-07 mg/kg-day 6.0E-02 mg/kg-day 1.3E-05
Anthracene 4.7E-02 mg/kg 5.2E-08 mg/kg-day -- -- -- 6.0E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Barium 2.2E+02 mg/kg 2.4E-04 mg/kg-day -- -- -- 2.8E-03 mg/kg-day 2.0E-01 mg/kg-day 1.4E-02
Benzo(a)anthracene 1.3E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.7E-07 1.7E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 2.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 2.9E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.1E-07 4.0E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 1.1E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.3E-07 1.3E-06 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 3.1E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 3.7E-08 3.6E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 2.9E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 4.4E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.8E-07 5.1E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 1.0E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.1E-11 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07
Fluoranthene 7.3E-01 mg/kg 8.0E-07 mg/kg-day -- -- -- 9.3E-06 mg/kg-day 4.0E-02 mg/kg-day 2.3E-04
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.8E-06 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg 1.2E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 5.0E-03 mg/kg-day 2.8E-03
Perylene 5.9E-02 mg/kg 6.5E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
Phenanthrene 4.1E-01 mg/kg 4.5E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05
Pyrene 7.6E-01 mg/kg 8.3E-07 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 3.0E-02 mg/kg-day 3.2E-04
Selenium 1.6E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 5.0E-03 mg/kg-day 4.1E-03
Silver 3.4E-01 mg/kg 3.7E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 5.0E-03 mg/kg-day 8.7E-04
Toluene 1.2E-02 mg/kg 1.3E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 8.0E-02 mg/kg-day 1.9E-06
Total PCBs 6.3E-03 mg/kg 6.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 1.4E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Xylene (Total) 4.4E-03 mg/kg 4.8E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 2.0E-01 mg/kg-day 2.8E-07

Exp. Route Total 4.0E-06 1.1E+00

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.6E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 5.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.4E-08 6.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 9.1E-08 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.1E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.3E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.5E-07 1.5E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 7.0E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 4.0E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 4.9E-08 4.7E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.2E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 1.4E-08 1.3E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.7E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 6.8E-08 1.9E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 3.0E-07 mg/kg-day -- -- -- 3.5E-06 mg/kg-day 4.0E-02 mg/kg-day 8.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 5.8E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 6.9E-08 6.7E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 2.4E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
Phenanthrene 4.1E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.6E-06
Pyrene 7.6E-01 mg/kg 3.1E-07 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 3.0E-02 mg/kg-day 1.2E-04
Selenium 1.6E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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TABLE I2-7.7.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 2.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 5.6E-09 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 1.5E-06 1.9E-03
Exposure Point Total 5.5E-06 1.1E+00

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 1.3E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 7.9E-09 ug/m3 1.1E-04 (μg/m3)-1 8.6E-13 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 1.3E-08 ug/m3 1.1E-03 (μg/m3)-1 1.5E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 1.9E-08 ug/m3 1.1E-04 (μg/m3)-1 2.1E-12 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 5.9E-09 ug/m3 1.1E-04 (μg/m3)-1 6.5E-13 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 1.7E-08 ug/m3 1.1E-05 (μg/m3)-1 1.9E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.6E+01 mg/kg 1.6E-06 ug/m3 9.0E-03 (μg/m3)-1 1.4E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.4E-09 ug/m3 1.2E-03 (μg/m3)-1 2.9E-12 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 4.4E-08 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 8.5E-09 ug/m3 1.1E-04 (μg/m3)-1 9.3E-13 9.9E-11 mg/m3 -- -- --
Molybdenum 1.1E+00 mg/kg 6.6E-08 ug/m3 -- -- -- 7.8E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 3.6E-09 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Selenium 1.6E+00 mg/kg 9.7E-08 ug/m3 -- -- -- 1.1E-09 mg/m3 2.0E-02 mg/m3 5.6E-08
Silver 3.4E-01 mg/kg 2.1E-08 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 3.8E-10 ug/m3 5.7E-04 (μg/m3)-1 2.2E-13 4.4E-12 mg/m3 -- -- --

Exp. Route Total 1.4E-08 3.4E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 3.4E-05 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 6.9E-06 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 1.2E-05 ug/m3 2.5E-06 (μg/m3)-1 3.1E-11 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 6.0E-05 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 2.4E-05 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 2.1E-04 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 5.8E-05 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 3.1E-11 7.4E-06
Exposure Point Total 1.4E-08 3.4E-03

Exposure Medium Total 5.5E-06 1.1E+00
Medium Total 5.5E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 5.5E-06 Total of Receptor Hazards Across All Media 1.1E+00
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TABLE I2-7.7.8

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient
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Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Acenaphthylene -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

Anthracene -- -- -- -- No Observed Effects 2.0E-06 -- 7.6E-07 2.8E-06
Barium -- -- -- -- Kidney 1.4E-02 -- -- 1.4E-02
Benzo(a)anthracene 1.7E-07 -- 6.4E-08 2.4E-07 -- -- -- -- --
Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --
Benzo(b)fluoranthene 4.1E-07 -- 1.5E-07 5.6E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(k)fluoranthene 1.3E-07 -- 4.9E-08 1.8E-07 -- -- -- -- --
Chrysene 3.7E-08 -- 1.4E-08 5.1E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 1.8E-07 -- 6.8E-08 2.5E-07 -- -- -- -- --
Ethylbenzene 1.1E-11 -- -- 1.1E-11 CNS 1.2E-07 -- -- 1.2E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.3E-04 -- 8.8E-05 3.2E-04
Indeno(1,2,3-cd)pyrene 1.8E-07 -- 6.9E-08 2.5E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 2.8E-03 -- -- 2.8E-03
Perylene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
Phenanthrene -- -- -- -- No Observed Effects 1.7E-05 -- 6.6E-06 2.4E-05
Pyrene -- -- -- -- Kidney 3.2E-04 -- 1.2E-04 4.5E-04
Selenium -- -- -- -- Whole Body 4.1E-03 -- -- 4.1E-03
Silver -- -- -- -- Skin 8.7E-04 -- -- 8.7E-04
Toluene -- -- -- -- Organ Weight 1.9E-06 -- -- 1.9E-06
Total PCBs 1.4E-08 -- 5.6E-09 1.9E-08 Developmental 4.0E-03 -- 1.6E-03 5.6E-03
Xylene (Total) -- -- -- -- Body Weight, Death 2.8E-07 -- -- 2.8E-07

Chemical Total 4.0E-06 -- 1.5E-06 5.5E-06 1.1E+00 -- 1.9E-03 1.1E+00
Exposure Point Total 5.5E-06 1.1E+00

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 8.6E-13 -- 8.6E-13 -- -- -- -- --
Benzo(a)pyrene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 2.1E-12 -- 2.1E-12 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 6.5E-13 -- 6.5E-13 -- -- -- -- --
Chrysene -- 1.9E-13 -- 1.9E-13 -- -- -- -- --
Cobalt -- 1.4E-08 -- 1.4E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 2.9E-12 -- 2.9E-12 -- -- -- -- --
Ethylbenzene -- 3.1E-11 -- 3.1E-11 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --
Pyrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.8

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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Selenium -- -- -- -- GI, CNS, Cardiovascular -- 5.6E-08 -- 5.6E-08
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 2.2E-13 -- 2.2E-13 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 1.4E-08 3.4E-03

Exposure Medium Total 5.5E-06 1.1E+00
Medium Total 5.5E-06 1.1E+00
Receptor Total Total Risk Across All Media 5.5E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.1E+00 -- 1.1E+00
EPA U.S. Environmental Protection Agency Body Weight 5.2E-05 -- 5.2E-05
GI Gastrointestinal Cardiovascular 5.6E-08 -- 5.6E-08
NOAEL No observed adverse effects level CNS 7.3E-06 -- 7.3E-06
PNS Peripheral nervous system Death 2.8E-07 -- 2.8E-07
RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-03 -- 5.6E-03
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.1E-04 -- 3.1E-04
GI 5.6E-08 -- 5.6E-08

Hair -- -- --
Immunological -- -- --

Kidney 1.5E-02 -- 1.5E-02
Liver 3.3E-04 -- 3.3E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 2.7E-05 -- 2.7E-05

Nose -- -- --
Organ weight 1.9E-06 -- 1.9E-06

PNS -- -- --
Reproductive -- -- --

Respiratory 3.1E-03 -- 3.1E-03
Skin 8.7E-04 -- 8.7E-04

Vascular -- -- --
Whole body 4.1E-03 -- 4.1E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I2-9.7.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 2.9E-06 -- 1.1E-06 4.0E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 2.9E-06 -- 1.1E-06 4.0E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 4.0E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.0E-06 1.1E+00
Medium Total 4.0E-06 1.1E+00
Receptor Total Total Risk Across All Media 4.0E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I2-7.7.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Acenaphthylene 6.2E-02 mg/kg 9.7E-08 mg/kg-day -- -- -- 7.9E-07 mg/kg-day 6.0E-02 mg/kg-day 1.3E-05
Anthracene 4.7E-02 mg/kg 7.4E-08 mg/kg-day -- -- -- 6.0E-07 mg/kg-day 3.0E-01 mg/kg-day 2.0E-06
Barium 2.2E+02 mg/kg 3.4E-04 mg/kg-day -- -- -- 2.8E-03 mg/kg-day 2.0E-01 mg/kg-day 1.4E-02
Benzo(a)anthracene 1.3E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.7E-06 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 3.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 4.1E-06 2.8E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 4.9E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 5.8E-07 4.0E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 3.0E-02 mg/kg-day 7.2E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 1.5E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.8E-07 1.3E-06 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 4.4E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 5.3E-08 3.6E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg 4.1E-05 mg/kg-day -- -- -- 3.3E-04 mg/kg-day 3.0E-04 mg/kg-day 1.1E+00
Dibenz(a,h)anthracene 4.0E-02 mg/kg 6.3E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 2.6E-07 5.1E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg 1.4E-09 mg/kg-day 1.1E-02 (mg/kg-day)-1 1.6E-11 1.2E-08 mg/kg-day 1.0E-01 mg/kg-day 1.2E-07
Fluoranthene 7.3E-01 mg/kg 1.1E-06 mg/kg-day -- -- -- 9.3E-06 mg/kg-day 4.0E-02 mg/kg-day 2.3E-04
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 2.2E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.6E-07 1.8E-06 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg 1.7E-06 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 5.0E-03 mg/kg-day 2.8E-03
Perylene 5.9E-02 mg/kg 9.2E-08 mg/kg-day -- -- -- 7.5E-07 mg/kg-day 2.0E-02 mg/kg-day 3.8E-05
Phenanthrene 4.1E-01 mg/kg 6.4E-07 mg/kg-day -- -- -- 5.2E-06 mg/kg-day 3.0E-01 mg/kg-day 1.7E-05
Pyrene 7.6E-01 mg/kg 1.2E-06 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 3.0E-02 mg/kg-day 3.2E-04
Selenium 1.6E+00 mg/kg 2.5E-06 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 5.0E-03 mg/kg-day 4.1E-03
Silver 3.4E-01 mg/kg 5.3E-07 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 5.0E-03 mg/kg-day 8.7E-04
Toluene 1.2E-02 mg/kg 1.9E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 8.0E-02 mg/kg-day 1.9E-06
Total PCBs 6.3E-03 mg/kg 9.8E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 2.0E-08 8.0E-08 mg/kg-day 2.0E-05 mg/kg-day 4.0E-03
Xylene (Total) 4.4E-03 mg/kg 6.9E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 2.0E-01 mg/kg-day 2.8E-07

Exp. Route Total 5.7E-06 1.1E+00

Dermal Acenaphthylene 6.2E-02 mg/kg -- -- -- -- -- -- -- 6.0E-02 mg/kg-day --
Anthracene 4.7E-02 mg/kg 3.1E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 3.0E-01 mg/kg-day 7.6E-07
Barium 2.2E+02 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --
Benzo(a)anthracene 1.3E-01 mg/kg 8.5E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.0E-07 6.3E-07 mg/kg-day -- -- --
Benzo(a)pyrene 2.2E-01 mg/kg 1.4E-07 mg/kg-day 1.2E+01 (mg/kg-day)-1 1.7E-06 1.1E-06 mg/kg-day -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 2.0E-07 mg/kg-day 1.2E+00 (mg/kg-day)-1 2.4E-07 1.5E-06 mg/kg-day -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(g,h,i)perylene 1.7E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-02 mg/kg-day 2.7E-05
Benzo(k)fluoranthene 9.8E-02 mg/kg 6.4E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 7.7E-08 4.7E-07 mg/kg-day -- -- --
Chrysene 2.8E-01 mg/kg 1.8E-07 mg/kg-day 1.2E-01 (mg/kg-day)-1 2.2E-08 1.3E-06 mg/kg-day -- -- --
Cobalt 2.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Dibenz(a,h)anthracene 4.0E-02 mg/kg 2.6E-08 mg/kg-day 4.1E+00 (mg/kg-day)-1 1.1E-07 1.9E-07 mg/kg-day -- -- --
Ethylbenzene 9.2E-04 mg/kg -- -- 1.1E-02 (mg/kg-day)-1 -- -- -- 1.0E-01 mg/kg-day --
Fluoranthene 7.3E-01 mg/kg 4.8E-07 mg/kg-day -- -- -- 3.5E-06 mg/kg-day 4.0E-02 mg/kg-day 8.8E-05
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 9.2E-08 mg/kg-day 1.2E+00 (mg/kg-day)-1 1.1E-07 6.7E-07 mg/kg-day -- -- --
Molybdenum 1.1E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Perylene 5.9E-02 mg/kg 3.9E-08 mg/kg-day -- -- -- 2.8E-07 mg/kg-day 2.0E-02 mg/kg-day 1.4E-05
Phenanthrene 4.1E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 3.0E-01 mg/kg-day 6.6E-06
Pyrene 7.6E-01 mg/kg 5.0E-07 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 3.0E-02 mg/kg-day 1.2E-04
Selenium 1.6E+00 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --
Silver 3.4E-01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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TABLE I2-7.7.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Toluene 1.2E-02 mg/kg -- -- -- -- -- -- -- 8.0E-02 mg/kg-day --
Total PCBs 6.3E-03 mg/kg 4.4E-09 mg/kg-day 2.0E+00 (mg/kg-day)-1 8.8E-09 3.2E-08 mg/kg-day 2.0E-05 mg/kg-day 1.6E-03
Xylene (Total) 4.4E-03 mg/kg -- -- -- -- -- -- -- 2.0E-01 mg/kg-day --

Exp. Route Total 2.4E-06 1.9E-03
Exposure Point Total 8.1E-06 1.1E+00

Outdoor Air Inhalation Barium 2.2E+02 mg/kg 6.6E-05 ug/m3 -- -- -- 1.6E-07 mg/m3 5.0E-04 mg/m3 3.1E-04
(Particulates) Benzo(a)anthracene 1.3E-01 mg/kg 3.9E-08 ug/m3 1.1E-04 (μg/m3)-1 4.3E-12 9.2E-11 mg/m3 -- -- --

Benzo(a)pyrene 2.2E-01 mg/kg 6.6E-08 ug/m3 1.1E-03 (μg/m3)-1 7.3E-11 1.6E-10 mg/m3 -- -- --
Benzo(b)fluoranthene 3.1E-01 mg/kg 9.4E-08 ug/m3 1.1E-04 (μg/m3)-1 1.0E-11 2.2E-10 mg/m3 -- -- --
Benzo(e)pyrene 1.7E-01 mg/kg 5.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(g,h,i)perylene 1.7E-01 mg/kg 5.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Benzo(k)fluoranthene 9.8E-02 mg/kg 3.0E-08 ug/m3 1.1E-04 (μg/m3)-1 3.3E-12 6.9E-11 mg/m3 -- -- --
Chrysene 2.8E-01 mg/kg 8.5E-08 ug/m3 1.1E-05 (μg/m3)-1 9.3E-13 2.0E-10 mg/m3 -- -- --
Cobalt 2.6E+01 mg/kg 7.9E-06 ug/m3 9.0E-03 (μg/m3)-1 7.1E-08 1.8E-08 mg/m3 6.0E-06 mg/m3 3.1E-03
Dibenz(a,h)anthracene 4.0E-02 mg/kg 1.2E-08 ug/m3 1.2E-03 (μg/m3)-1 1.5E-11 2.8E-11 mg/m3 -- -- --
Fluoranthene 7.3E-01 mg/kg 2.2E-07 ug/m3 -- -- -- 5.1E-10 mg/m3 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-01 mg/kg 4.2E-08 ug/m3 1.1E-04 (μg/m3)-1 4.7E-12 9.9E-11 mg/m3 -- -- --
Molybdenum 1.1E+00 mg/kg 3.3E-07 ug/m3 -- -- -- 7.8E-10 mg/m3 -- -- --
Perylene 5.9E-02 mg/kg 1.8E-08 ug/m3 -- -- -- 4.2E-11 mg/m3 3.0E-03 mg/m3 1.4E-08
Selenium 1.6E+00 mg/kg 4.8E-07 ug/m3 -- -- -- 1.1E-09 mg/m3 2.0E-02 mg/m3 5.6E-08
Silver 3.4E-01 mg/kg 1.0E-07 ug/m3 -- -- -- 2.4E-10 mg/m3 -- -- --
Total PCBs 6.3E-03 mg/kg 1.9E-09 ug/m3 5.7E-04 (μg/m3)-1 1.1E-12 4.4E-12 mg/m3 -- -- --

Exp. Route Total 7.1E-08 3.4E-03

Inhalation Acenaphthylene 6.2E-02 mg/kg 1.7E-04 ug/m3 -- -- -- 3.9E-07 mg/m3 -- -- --
(Volatiles) Anthracene 4.7E-02 mg/kg 3.4E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Ethylbenzene 9.2E-04 mg/kg 6.2E-05 ug/m3 2.5E-06 (μg/m3)-1 1.5E-10 1.4E-07 mg/m3 1.0E+00 mg/m3 1.4E-07
Phenanthrene 4.1E-01 mg/kg 3.0E-04 ug/m3 -- -- -- 7.0E-07 mg/m3 -- -- --
Pyrene 7.6E-01 mg/kg 1.2E-04 ug/m3 -- -- -- 2.8E-07 mg/m3 -- -- --
Toluene 1.2E-02 mg/kg 1.1E-03 ug/m3 -- -- -- 2.5E-06 mg/m3 5.0E+00 mg/m3 5.0E-07
Xylene (Total) 4.4E-03 mg/kg 2.9E-04 ug/m3 -- -- -- 6.7E-07 mg/m3 1.0E-01 mg/m3 6.7E-06

Exp. Route Total 1.5E-10 7.4E-06
Exposure Point Total 7.1E-08 3.4E-03

Exposure Medium Total 8.2E-06 1.1E+00
Medium Total 8.2E-06 1.1E+00
Receptor Total Total of Receptor Risks Across All Media 8.2E-06 Total of Receptor Hazards Across All Media 1.1E+00
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TABLE I2-7.7.9

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY 
CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
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Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I2-8.7.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Acenaphthylene -- -- -- -- Liver 1.3E-05 -- -- 1.3E-05

Anthracene -- -- -- -- No Observed Effects 2.0E-06 -- 7.6E-07 2.8E-06
Barium -- -- -- -- Kidney 1.4E-02 -- -- 1.4E-02
Benzo(a)anthracene 2.4E-07 -- 1.0E-07 3.5E-07 -- -- -- -- --
Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --
Benzo(b)fluoranthene 5.8E-07 -- 2.4E-07 8.3E-07 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(g,h,i)perylene -- -- -- -- Kidney 7.2E-05 -- 2.7E-05 1.0E-04
Benzo(k)fluoranthene 1.8E-07 -- 7.7E-08 2.6E-07 -- -- -- -- --
Chrysene 5.3E-08 -- 2.2E-08 7.5E-08 -- -- -- -- --
Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00
Dibenz(a,h)anthracene 2.6E-07 -- 1.1E-07 3.6E-07 -- -- -- -- --
Ethylbenzene 1.6E-11 -- -- 1.6E-11 CNS 1.2E-07 -- -- 1.2E-07
Fluoranthene -- -- -- -- Liver, Kidney, Blood 2.3E-04 -- 8.8E-05 3.2E-04
Indeno(1,2,3-cd)pyrene 2.6E-07 -- 1.1E-07 3.7E-07 -- -- -- -- --
Molybdenum -- -- -- -- Blood 2.8E-03 -- -- 2.8E-03
Perylene -- -- -- -- Body Weight 3.8E-05 -- 1.4E-05 5.2E-05
Phenanthrene -- -- -- -- No Observed Effects 1.7E-05 -- 6.6E-06 2.4E-05
Pyrene -- -- -- -- Kidney 3.2E-04 -- 1.2E-04 4.5E-04
Selenium -- -- -- -- Whole Body 4.1E-03 -- -- 4.1E-03
Silver -- -- -- -- Skin 8.7E-04 -- -- 8.7E-04
Toluene -- -- -- -- Organ Weight 1.9E-06 -- -- 1.9E-06
Total PCBs 2.0E-08 -- 8.8E-09 2.8E-08 Developmental 4.0E-03 -- 1.6E-03 5.6E-03
Xylene (Total) -- -- -- -- Body Weight, Death 2.8E-07 -- -- 2.8E-07

Chemical Total 5.7E-06 -- 2.4E-06 8.1E-06 1.1E+00 -- 1.9E-03 1.1E+00
Exposure Point Total 8.1E-06 1.1E+00

Outdoor Air Acenaphthylene -- -- -- -- -- -- -- -- --
(Particulates and VOCs) Anthracene -- -- -- -- -- -- -- -- --

Barium -- -- -- -- Fetus -- 3.1E-04 -- 3.1E-04
Benzo(a)anthracene -- 4.3E-12 -- 4.3E-12 -- -- -- -- --
Benzo(a)pyrene -- 7.3E-11 -- 7.3E-11 -- -- -- -- --
Benzo(b)fluoranthene -- 1.0E-11 -- 1.0E-11 -- -- -- -- --
Benzo(e)pyrene -- -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- 3.3E-12 -- 3.3E-12 -- -- -- -- --
Chrysene -- 9.3E-13 -- 9.3E-13 -- -- -- -- --
Cobalt -- 7.1E-08 -- 7.1E-08 Respiratory -- 3.1E-03 -- 3.1E-03
Dibenz(a,h)anthracene -- 1.5E-11 -- 1.5E-11 -- -- -- -- --
Ethylbenzene -- 1.5E-10 -- 1.5E-10 Developmental -- 1.4E-07 -- 1.4E-07
Fluoranthene -- -- -- -- -- -- -- -- --
Indeno(1,2,3-cd)pyrene -- 4.7E-12 -- 4.7E-12 -- -- -- -- --
Molybdenum -- -- -- -- -- -- -- -- --
Perylene -- -- -- -- Respiratory -- 1.4E-08 -- 1.4E-08
Phenanthrene -- -- -- -- -- -- -- -- --

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, 
FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I2-8.7.9

Scenario Timeframe:   Future
Receptor Population:  Resident
Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
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FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
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Point

Chemical of 
Potentical Concern

Cancer Risk
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Pyrene -- -- -- -- -- -- -- -- --
Selenium -- -- -- -- GI, CNS, Cardiovascular -- 5.6E-08 -- 5.6E-08
Silver -- -- -- -- -- -- -- -- --
Toluene -- -- -- -- CNS -- 5.0E-07 -- 5.0E-07
Total PCBs -- 1.1E-12 -- 1.1E-12 -- -- -- -- --
Xylene (Total) -- -- -- -- CNS -- 6.7E-06 -- 6.7E-06

Chemical Total -- 7.1E-08 -- 7.1E-08 -- 3.4E-03 -- 3.4E-03
Exposure Point Total 7.1E-08 3.4E-03

Exposure Medium Total 8.2E-06 1.1E+00
Medium Total 8.2E-06 1.1E+00
Receptor Total Total Risk Across All Media 8.2E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
CNS Central nervous system Blood 1.1E+00 -- 1.1E+00
EPA U.S. Environmental Protection Agency Body Weight 5.2E-05 -- 5.2E-05
GI Gastrointestinal Cardiovascular 5.6E-08 -- 5.6E-08
NOAEL No observed adverse effects level CNS 7.3E-06 -- 7.3E-06
PNS Peripheral nervous system Death 2.8E-07 -- 2.8E-07
RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-03 -- 5.6E-03
RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus 3.1E-04 -- 3.1E-04
GI 5.6E-08 -- 5.6E-08

Hair -- -- --
Immunological -- -- --

Kidney 1.5E-02 -- 1.5E-02
Liver 3.3E-04 -- 3.3E-04
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 2.7E-05 -- 2.7E-05

Nose -- -- --
Organ weight 1.9E-06 -- 1.9E-06

PNS -- -- --
Reproductive -- -- --

Respiratory 3.1E-03 -- 3.1E-03
Skin 8.7E-04 -- 8.7E-04

Vascular -- -- --
Whole body 4.1E-03 -- 4.1E-03

Target Organ Hazard Indices

Target Organ Soil (0-10) GW Combined
(Soil and GW)
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TABLE I2-9.7.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Soil Soil (0-10) Site Soil Benzo(a)pyrene 4.1E-06 -- 1.7E-06 5.9E-06 -- -- -- -- --

Cobalt -- -- -- -- Blood 1.1E+00 -- -- 1.1E+00

Chemical Total 4.1E-06 -- 1.7E-06 5.9E-06 1.1E+00 -- 0.0E+00 1.1E+00
Exposure Point Total 5.9E-06 1.1E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --
(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00
Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 5.9E-06 1.1E+00
Medium Total 5.9E-06 1.1E+00
Receptor Total Total Risk Across All Media 5.9E-06 Total Hazard Across All Media 1.1E+00

Notes:
-- Not available or not applicable
bgs Below ground surface
EPA U.S. Environmental Protection Agency
RAGS Risk Assessment Guidance for Superfund
RME Reasonable maximum exposure
VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, TOTAL RISK EVALUATION, STATE OF CALIFORNIA TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-1:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.9E-06 5.4E-06 7.1E-07 2.2E-05 2.4E-05

1.7E-06 1.8E-06 2.9E-07 2.1E-06 2.3E-06

4.4E-09 3.5E-09 1.9E-07 2.2E-08 1.8E-08

6.6E-06 7.2E-06 1.2E-06 2.4E-05 2.6E-05

7E-06 7E-06 1E-06 2E-05 3E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.15 0.14 0.48 2.0 1.9

0.011 0.011 0.046 0.035 0.038

0.0012 0.0036 4.9 0.0050 0.015

0.16 (<1) 0.16 (<1) 5.4 (4.9) 2.0 (<1) 1.9 (<1)

0.2 (<1) 0.2 (<1) 5 (5) 2 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Future
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Future 
Resident a

Future
Industrial Worker

Future 
Resident b

Multipathway Total

Inhalation of Particulates Released from Soil to Outdoor Air

NONCANCER HAZARD

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Exposure Pathway

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

SOIL TOTAL
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TABLE I3-2:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 1
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Aluminum Arsenic
Manganese

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for ambient risk.
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TABLE I3-3:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

6.4E-06 6.4E-06 8.4E-07 2.9E-05 2.8E-05

2.2E-06 2.2E-06 3.5E-07 2.8E-06 2.8E-06

4.9E-09 4.3E-09 2.3E-07 2.4E-08 2.2E-08

8.6E-06 8.5E-06 1.4E-06 3.1E-05 3.1E-05

9E-06 9E-06 1E-06 3E-05 3E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.17 0.16 0.53 2.2 2.1

0.014 0.014 0.054 0.045 0.045

0.0035 0.0036 4.9 0.015 0.015

0.18 (<1) 0.18 (<1) 5.5 (4.6) 2.2 (<1) 2.2 (<1)

0.2 (<1) 0.2 (<1) 5 (5) 2 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Exposure Pathway

Soil Ingestion

Dermal Contact with Soil

NONCANCER HAZARD

Soil Exposure Pathways

Multipathway Total

Soil Exposure Pathways

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Future
Industrial Worker

SOIL TOTAL

CANCER RISK

Exposure Pathway

Future 
Resident a

Future
Industrial Worker

Future 
Resident b

Inhalation of Particulates Released from Soil to Outdoor Air

Multipathway Total

SOIL TOTAL
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TABLE I3-4:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 2
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Arsenic Arsenic
Manganese

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for ambient risk.
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TABLE I3-5:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

7.0E-06 6.3E-06 8.3E-07 3.1E-05 2.8E-05

2.4E-06 2.2E-06 3.4E-07 3.0E-06 2.7E-06

4.6E-09 4.4E-09 2.4E-07 2.3E-08 2.2E-08

9.4E-06 8.4E-06 1.4E-06 3.4E-05 3.1E-05

9E-06 8E-06 1E-06 3E-05 3E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.14 0.15 0.48 1.8 1.9

0.015 0.013 0.054 0.049 0.045

0.0032 0.0032 4.3 0.014 0.013

0.16 (<1) 0.16 (<1) 4.8 (4.1) 1.9 (<1) 2.0 (<1)

0.2 (<1) 0.2 (<1) 5 (4) 2 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Future
Industrial Worker

Inhalation of Particulates Released from Soil to Outdoor Air

CANCER RISK

Future 
Resident a

Soil Exposure Pathways

Exposure Pathway

Soil Ingestion

NONCANCER HAZARD

Future
Industrial Worker

Future 
Resident b

SOIL TOTAL

Multipathway Total

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Multipathway Total

Dermal Contact with Soil

Soil Exposure Pathways

Soil Ingestion

Exposure Pathway
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TABLE I3-6:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 3
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Arsenic Arsenic

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for ambient risk.

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)
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TABLE I3-7:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

8.8E-06 7.6E-06 1.0E-06 3.9E-05 3.4E-05

3.0E-06 2.6E-06 4.2E-07 3.8E-06 3.3E-06

5.1E-09 4.7E-09 2.5E-07 2.6E-08 2.4E-08

1.2E-05 1.0E-05 1.7E-06 4.3E-05 3.7E-05

1E-05 1E-05 2E-06 4E-05 4E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.15 0.15 0.50 2.0 2.0

0.019 0.016 0.065 0.062 0.054

0.0027 0.0030 4.0 0.011 0.012

0.17 (<1) 0.17 (<1) 4.6 (3.9) 2.1 (<1) 2.1 (<1)

0.2 (<1) 0.2 (<1) 5 (4) 2 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

NONCANCER HAZARD

Future
Industrial Worker

Future 
Resident b

Soil Exposure Pathways

Multipathway Total

Multipathway Total

Exposure Pathway

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

SOIL TOTAL

CANCER RISK

Future
Industrial Worker

Future 
Resident a

Exposure Pathway

Soil Ingestion

SOIL TOTAL

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I3-8:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 4
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Arsenic Arsenic
Manganese

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for ambient risk.

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)
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TABLE I3-9:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

4.8E-06 7.7E-06 1.0E-06 2.2E-05 3.4E-05

1.6E-06 2.6E-06 4.2E-07 2.1E-06 3.3E-06

3.1E-09 4.5E-09 2.5E-07 1.6E-08 2.3E-08

6.4E-06 1.0E-05 1.7E-06 2.4E-05 3.8E-05

6E-06 1E-05 2E-06 2E-05 4E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.12 0.092 0.30 1.6 1.2

0.010 0.016 0.065 0.034 0.054

0.0010 0.00095 1.3 0.0043 0.0040

0.14 (<1) 0.11 (<1) 1.7 (1.1) 1.7 (<1) 1.3 (<1)

0.1 (<1) 0.1 (<1) 2 (1) 2 (<1) 1 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

NONCANCER HAZARD

Future
Industrial Worker

Future 
Resident b

Soil Exposure Pathways

Exposure Pathway

Soil Ingestion

Multipathway Total

Soil Ingestion

SOIL TOTAL

Multipathway Total

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

SOIL TOTAL

CANCER RISK

Future
Industrial Worker

Future 
Resident a

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I3-10:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 5
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Arsenic Arsenic

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard index 
exceeds 1.  Risk drivers shown are based on results for ambient risk.

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)
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TABLE I3-11:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

CANCER RISK NONCANCER HAZARD
Future 

Recreational User a
Future 

Recreational User b

(0 to 2 feet bgs) (0 to 2 feet bgs)

3.7E-05 1.6

7.6E-05 1.9

4.3E-09 0.0013

1.1E-04 3.5 (2.6)

1E-04 4 (3)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

bgs Below ground surface

Multipathway Total

SOIL TOTAL

Soil Ingestion

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Exposure Pathways
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TABLE I3-12:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 6
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future Recreational User
(Adult and Child)

Soil Direct Contact a Arsenic

Direct Contact a

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-
specific noncancer hazard index exceeds 1.  Risk drivers shown are based on results for ambient risk.
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TABLE I3-13:  AMBIENT RISK SUMMARY, FEDERAL TOXICITY CRITERIA, SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

9.4E-06 8.4E-06 1.1E-06 4.2E-05 3.8E-05

3.2E-06 2.9E-06 4.6E-07 4.1E-06 3.7E-06

6.3E-09 5.7E-09 3.1E-07 3.2E-08 2.9E-08

1.3E-05 1.1E-05 1.9E-06 4.6E-05 4.1E-05

1E-05 1E-05 2E-06 5E-05 4E-05

Future
Construction Worker

(0 to 2 feet bgs) (0 to 10 feet bgs) (0 to 10 feet bgs) (0 to 2 feet bgs) (0 to 10 feet bgs)

0.17 0.16 0.53 2.2 2.1

0.020 0.018 0.072 0.066 0.060

0.0092 0.0091 12 0.039 0.038

0.20 (<1) 0.19 (<1) 13 (12) 2.3 (<1) 2.2 (<1)

0.2 (<1) 0.2 (<1) 13 (12) 2 (<1) 2 (<1)

Notes: Values shown in parentheses represent the highest segregated hazard index.

a Based on combined adult and child exposure
b Based on child exposure

-- Not applicable; exposure pathway is not complete for this receptor.
bgs Below ground surface

Exposure Pathway

Future
Industrial Worker

CANCER RISK

Future 
Resident a

NONCANCER HAZARD

Future
Industrial Worker

Future 
Resident b

Soil Exposure Pathways

SOIL TOTAL

Soil Ingestion

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

SOIL TOTAL

Multipathway Total

Multipathway Total

Exposure Pathway

Dermal Contact with Soil

Inhalation of Particulates Released from Soil to Outdoor Air

Soil Ingestion

Soil Exposure Pathways
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TABLE I3-14:  SUMMARY OF AMBIENT RISK DRIVERS FOR SUBAREA 7
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Medium
Exposure 
Medium Exposure Pathway

Future 
Industrial Worker

Future 
Construction Worker

Future Resident
(Adult and Child)

Soil Direct Contact a Arsenic Arsenic

Direct Contact a Arsenic Arsenic Arsenic

Notes:

a Exposure pathways evaluated for direct contact are incidental ingestion, dermal contact, and inhalation of particulate or volatile chemicals released from soil.

Exposure pathway not evaluated for this receptor (see Section I4.2).

-- No risk drivers were identified for this exposure pathway for this receptor.

bgs Below ground surface

HHRA Human health risk assessment

Risk drivers are those chemicals for which the chemical-specific cancer risk for a given exposure medium (for example, subsurface soil) exceeds 1E-06 or the chemical-specific noncancer hazard 
index exceeds 1.  Risk drivers shown are based on results for ambient risk.

Risk drivers shown are based on HHRA results for federal toxicity criteria.

Surface Soil
(0 to 2 feet bgs)

Subsurface Soil 
(0 to 10 feet bgs)
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TABLE I3-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 9.0E-03 mg/kg-day -- -- -- 2.5E-02 mg/kg-day 1.0E+00 mg/kg-day 2.5E-02

Antimony 3.2E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.1E-06 mg/kg-day 4.0E-04 mg/kg-day 7.8E-03

Arsenic 9.4E+00 mg/kg 3.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.9E-06 9.2E-06 mg/kg-day 3.0E-04 mg/kg-day 3.1E-02

Beryllium 6.2E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 6.1E-07 mg/kg-day 2.0E-03 mg/kg-day 3.0E-04

Cadmium 4.4E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.3E-06 mg/kg-day 1.0E-03 mg/kg-day 4.3E-03

Copper 4.1E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 4.0E-05 mg/kg-day 4.0E-02 mg/kg-day 9.9E-04

Iron 3.8E+04 mg/kg 1.3E-02 mg/kg-day -- -- -- 3.7E-02 mg/kg-day 7.0E-01 mg/kg-day 5.3E-02

Mercury 1.0E-01 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.8E-08 mg/kg-day 3.0E-04 mg/kg-day 3.3E-04

Nickel 5.3E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.2E-05 mg/kg-day 2.0E-02 mg/kg-day 2.6E-03

Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03

Vanadium 1.1E+02 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 5.0E-03 mg/kg-day 2.2E-02

Zinc 8.6E+01 mg/kg 3.0E-05 mg/kg-day -- -- -- 8.4E-05 mg/kg-day 3.0E-01 mg/kg-day 2.8E-04

Exp. Route Total 4.9E-06 1.5E-01

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.2E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 9.4E+00 mg/kg 1.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.7E-06 3.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.0E-02

Beryllium 6.2E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 4.4E+00 mg/kg 1.7E-08 mg/kg-day -- -- -- 4.9E-08 mg/kg-day 1.0E-03 mg/kg-day 4.9E-05

Copper 4.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 8.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.7E-06 1.1E-02

Exposure Point Total 6.6E-06 1.6E-01

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 1.5E-03 ug/m3 -- -- -- 4.3E-06 mg/m3 5.0E-03 mg/m3 8.7E-04

(Particulates) Antimony 3.2E+00 mg/kg 1.9E-07 ug/m3 -- -- -- 5.4E-10 mg/m3 -- -- --

Arsenic 9.4E+00 mg/kg 5.6E-07 ug/m3 4.3E-03 (μg/m3)-1 2.4E-09 1.6E-09 mg/m3 1.5E-05 mg/m3 1.1E-04

Beryllium 6.2E-01 mg/kg 3.7E-08 ug/m3 2.4E-03 (μg/m3)-1 8.9E-11 1.0E-10 mg/m3 2.0E-05 mg/m3 5.2E-06

Cadmium 4.4E+00 mg/kg 2.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 7.4E-10 mg/m3 2.0E-05 mg/m3 3.7E-05

Copper 4.1E+01 mg/kg 2.4E-06 ug/m3 -- -- -- 6.8E-09 mg/m3 -- -- --

Iron 3.8E+04 mg/kg 2.3E-03 ug/m3 -- -- -- 6.3E-06 mg/m3 -- -- --

Mercury 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 3.0E-04 mg/m3 5.6E-08

Nickel 5.3E+01 mg/kg 3.2E-06 ug/m3 2.6E-04 (μg/m3)-1 8.2E-10 8.8E-09 mg/m3 5.0E-05 mg/m3 1.8E-04

Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --

Vanadium 1.1E+02 mg/kg 6.8E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Zinc 8.6E+01 mg/kg 5.1E-06 ug/m3 -- -- -- 1.4E-08 mg/m3 -- -- --

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 4.4E-09 1.2E-03

Exposure Point Total 4.4E-09 1.2E-03

Exposure Medium Total 6.6E-06 1.6E-01

Medium Total 6.6E-06 1.6E-01

Receptor Total Total of Receptor Risks Across All Media 6.6E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.5E-02 -- -- 2.5E-02

Antimony -- -- -- -- Blood 7.8E-03 -- -- 7.8E-03

Arsenic 4.9E-06 -- 1.7E-06 6.6E-06 Skin, Vascular 3.1E-02 -- 1.0E-02 4.1E-02

Beryllium -- -- -- -- GI 3.0E-04 -- -- 3.0E-04

Cadmium -- -- -- -- Kidney 4.3E-03 -- 4.9E-05 4.3E-03

Copper -- -- -- -- GI 9.9E-04 -- -- 9.9E-04

Iron -- -- -- -- GI 5.3E-02 -- -- 5.3E-02

Mercury -- -- -- -- Immunological 3.3E-04 -- -- 3.3E-04

Nickel -- -- -- -- Body Weight, Organ Weight 2.6E-03 -- -- 2.6E-03

Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03

Vanadium -- -- -- -- Hair 2.2E-02 -- -- 2.2E-02

Zinc -- -- -- -- Blood 2.8E-04 -- -- 2.8E-04

Chemical Total 4.9E-06 -- 1.7E-06 6.6E-06 1.5E-01 -- 1.1E-02 1.6E-01

Exposure Point Total 6.6E-06 1.6E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 8.7E-04 -- 8.7E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.4E-09 -- 2.4E-09 Developmental, Cardiovascular, CNS -- 1.1E-04 -- 1.1E-04

Beryllium -- 8.9E-11 -- 8.9E-11 Respiratory, Immunological -- 5.2E-06 -- 5.2E-06

Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 3.7E-05 -- 3.7E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 5.6E-08 -- 5.6E-08

Nickel -- 8.2E-10 -- 8.2E-10 Respiratory, Blood -- 1.8E-04 -- 1.8E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 1.2E-03 -- 1.2E-03

Exposure Point Total 4.4E-09 1.2E-03

Exposure Medium Total 6.6E-06 1.6E-01

Medium Total 6.6E-06 1.6E-01

Receptor Total Total Risk Across All Media 6.6E-06 Total Hazard Across All Media 1.6E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.1E-02 -- 1.1E-02

EPA U.S. Environmental Protection Agency Body Weight 2.6E-03 -- 2.6E-03

GI Gastrointestinal Cardiovascular 1.1E-04 -- 1.1E-04

NOAEL No observed adverse effects level CNS 2.6E-02 -- 2.6E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-04 -- 1.1E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.4E-02 -- 5.4E-02

Hair 2.5E-02 -- 2.5E-02

Immunological 3.3E-04 -- 3.3E-04

Kidney 4.4E-03 -- 4.4E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.6E-03 -- 2.6E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.2E-04 -- 2.2E-04

Skin 4.1E-02 -- 4.1E-02

Vascular 4.1E-02 -- 4.1E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.1.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 4.9E-06 -- 1.7E-06 6.6E-06 -- -- -- -- --

Chemical Total 4.9E-06 -- 1.7E-06 6.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 6.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.6E-06 0.0E+00

Medium Total 6.6E-06 0.0E+00

Receptor Total Total Risk Across All Media 6.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 9.0E-03 mg/kg-day -- -- -- 2.5E-02 mg/kg-day 1.0E+00 mg/kg-day 2.5E-02

Antimony 4.3E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.2E-06 mg/kg-day 4.0E-04 mg/kg-day 1.1E-02

Arsenic 1.0E+01 mg/kg 3.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 5.4E-06 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.3E-02

Beryllium 7.8E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 7.6E-07 mg/kg-day 2.0E-03 mg/kg-day 3.8E-04

Cadmium 3.0E+00 mg/kg 1.0E-06 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 1.0E-03 mg/kg-day 2.9E-03

Copper 5.8E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 4.0E-02 mg/kg-day 1.4E-03

Iron 4.5E+04 mg/kg 1.6E-02 mg/kg-day -- -- -- 4.4E-02 mg/kg-day 7.0E-01 mg/kg-day 6.3E-02

Manganese 7.7E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 7.5E-04 mg/kg-day 1.4E-01 mg/kg-day 5.4E-03

Mercury 1.0E-01 mg/kg 3.5E-08 mg/kg-day -- -- -- 9.8E-08 mg/kg-day 3.0E-04 mg/kg-day 3.3E-04

Thallium 1.7E-01 mg/kg 6.0E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 6.5E-05 mg/kg-day 2.6E-03

Exp. Route Total 5.4E-06 1.4E-01

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.0E+01 mg/kg 1.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.8E-06 3.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Beryllium 7.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 3.0E+00 mg/kg 1.2E-08 mg/kg-day -- -- -- 3.3E-08 mg/kg-day 1.0E-03 mg/kg-day 3.3E-05

Copper 5.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 1.8E-06 1.1E-02

Exposure Point Total 7.2E-06 1.6E-01

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 1.5E-03 ug/m3 -- -- -- 4.3E-06 mg/m3 5.0E-03 mg/m3 8.7E-04

(Particulates) Antimony 4.3E+00 mg/kg 2.6E-07 ug/m3 -- -- -- 7.2E-10 mg/m3 -- -- --

Arsenic 1.0E+01 mg/kg 6.1E-07 ug/m3 4.3E-03 (μg/m3)-1 2.6E-09 1.7E-09 mg/m3 1.5E-05 mg/m3 1.1E-04

Beryllium 7.8E-01 mg/kg 4.7E-08 ug/m3 2.4E-03 (μg/m3)-1 1.1E-10 1.3E-10 mg/m3 2.0E-05 mg/m3 6.5E-06

Cadmium 3.0E+00 mg/kg 1.8E-07 ug/m3 4.2E-03 (μg/m3)-1 7.5E-10 5.0E-10 mg/m3 2.0E-05 mg/m3 2.5E-05

Copper 5.8E+01 mg/kg 3.5E-06 ug/m3 -- -- -- 9.7E-09 mg/m3 -- -- --

Iron 4.5E+04 mg/kg 2.7E-03 ug/m3 -- -- -- 7.5E-06 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 5.0E-05 mg/m3 2.6E-03

Mercury 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 1.7E-11 mg/m3 3.0E-04 mg/m3 5.6E-08

Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 2.9E-11 mg/m3 -- -- --

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 3.5E-09 3.6E-03

Exposure Point Total 3.5E-09 3.6E-03

Exposure Medium Total 7.2E-06 1.6E-01

Medium Total 7.2E-06 1.6E-01

Receptor Total Total of Receptor Risks Across All Media 7.2E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.5E-02 -- -- 2.5E-02

Antimony -- -- -- -- Blood 1.1E-02 -- -- 1.1E-02

Arsenic 5.4E-06 -- 1.8E-06 7.2E-06 Skin, Vascular 3.3E-02 -- 1.1E-02 4.5E-02

Beryllium -- -- -- -- GI 3.8E-04 -- -- 3.8E-04

Cadmium -- -- -- -- Kidney 2.9E-03 -- 3.3E-05 3.0E-03

Copper -- -- -- -- GI 1.4E-03 -- -- 1.4E-03

Iron -- -- -- -- GI 6.3E-02 -- -- 6.3E-02

Manganese -- -- -- -- CNS 5.4E-03 -- -- 5.4E-03

Mercury -- -- -- -- Immunological 3.3E-04 -- -- 3.3E-04

Thallium -- -- -- -- Blood, Hair 2.6E-03 -- -- 2.6E-03

Chemical Total 5.4E-06 -- 1.8E-06 7.2E-06 1.4E-01 -- 1.1E-02 1.6E-01

Exposure Point Total 7.2E-06 1.6E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 8.7E-04 -- 8.7E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.6E-09 -- 2.6E-09 Developmental, Cardiovascular, CNS -- 1.1E-04 -- 1.1E-04

Beryllium -- 1.1E-10 -- 1.1E-10 Respiratory, Immunological -- 6.5E-06 -- 6.5E-06

Cadmium -- 7.5E-10 -- 7.5E-10 Kidney, Respiratory -- 2.5E-05 -- 2.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

Mercury -- -- -- -- CNS -- 5.6E-08 -- 5.6E-08

Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.5E-09 -- 3.5E-09 -- 3.6E-03 -- 3.6E-03

Exposure Point Total 3.5E-09 3.6E-03

Exposure Medium Total 7.2E-06 1.6E-01

Medium Total 7.2E-06 1.6E-01

Receptor Total Total Risk Across All Media 7.2E-06 Total Hazard Across All Media 1.6E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.3E-02 -- 1.3E-02

EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular 1.1E-04 -- 1.1E-04

NOAEL No observed adverse effects level CNS 3.4E-02 -- 3.4E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.1E-04 -- 1.1E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.4E-02 -- 6.4E-02

Hair 2.6E-03 -- 2.6E-03

Immunological 3.3E-04 -- 3.3E-04

Kidney 3.0E-03 -- 3.0E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive -- -- --

Respiratory 3.2E-05 -- 3.2E-05

Skin 4.5E-02 -- 4.5E-02

Vascular 4.5E-02 -- 4.5E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.1.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 5.4E-06 -- 1.8E-06 7.2E-06 -- -- -- -- --

Chemical Total 5.4E-06 -- 1.8E-06 7.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 7.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 7.2E-06 0.0E+00

Medium Total 7.2E-06 0.0E+00

Receptor Total Total Risk Across All Media 7.2E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk



1 of 2

TABLE I3-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 1.2E-03 mg/kg-day -- -- -- 8.3E-02 mg/kg-day 1.0E+00 mg/kg-day 8.3E-02

Antimony 4.3E+00 mg/kg 2.0E-07 mg/kg-day -- -- -- 1.4E-05 mg/kg-day 4.0E-04 mg/kg-day 3.5E-02

Arsenic 1.0E+01 mg/kg 4.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.1E-07 3.3E-05 mg/kg-day 3.0E-04 mg/kg-day 1.1E-01

Beryllium 7.8E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 2.5E-06 mg/kg-day 2.0E-03 mg/kg-day 1.3E-03

Cadmium 3.0E+00 mg/kg 1.4E-07 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 1.0E-03 mg/kg-day 9.7E-03

Copper 5.8E+01 mg/kg 2.7E-06 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 4.0E-02 mg/kg-day 4.7E-03

Iron 4.5E+04 mg/kg 2.1E-03 mg/kg-day -- -- -- 1.4E-01 mg/kg-day 7.0E-01 mg/kg-day 2.1E-01

Manganese 7.7E+02 mg/kg 3.5E-05 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 1.4E-01 mg/kg-day 1.8E-02

Mercury 1.0E-01 mg/kg 4.6E-09 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 3.0E-04 mg/kg-day 1.1E-03

Thallium 1.7E-01 mg/kg 7.9E-09 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 6.5E-05 mg/kg-day 8.5E-03

Exp. Route Total 7.1E-07 4.8E-01

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.0E+01 mg/kg 2.0E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.9E-07 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.6E-02

Beryllium 7.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 3.0E+00 mg/kg 1.9E-09 mg/kg-day -- -- -- 1.3E-07 mg/kg-day 1.0E-03 mg/kg-day 1.3E-04

Copper 5.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 2.9E-07 4.6E-02

Exposure Point Total 1.0E-06 5.2E-01

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 8.4E-02 ug/m3 -- -- -- 5.9E-03 mg/m3 5.0E-03 mg/m3 1.2E+00

(Particulates) Antimony 4.3E+00 mg/kg 1.4E-05 ug/m3 -- -- -- 9.8E-07 mg/m3 -- -- --

Arsenic 1.0E+01 mg/kg 3.3E-05 ug/m3 4.3E-03 (μg/m3)-1 1.4E-07 2.3E-06 mg/m3 1.5E-05 mg/m3 1.6E-01

Beryllium 7.8E-01 mg/kg 2.5E-06 ug/m3 2.4E-03 (μg/m3)-1 6.1E-09 1.8E-07 mg/m3 2.0E-05 mg/m3 8.9E-03

Cadmium 3.0E+00 mg/kg 9.8E-06 ug/m3 4.2E-03 (μg/m3)-1 4.1E-08 6.8E-07 mg/m3 2.0E-05 mg/m3 3.4E-02

Copper 5.8E+01 mg/kg 1.9E-04 ug/m3 -- -- -- 1.3E-05 mg/m3 -- -- --

Iron 4.5E+04 mg/kg 1.5E-01 ug/m3 -- -- -- 1.0E-02 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 2.5E-03 ug/m3 -- -- -- 1.8E-04 mg/m3 5.0E-05 mg/m3 3.5E+00

Mercury 1.0E-01 mg/kg 3.3E-07 ug/m3 -- -- -- 2.3E-08 mg/m3 3.0E-04 mg/m3 7.6E-05

Thallium 1.7E-01 mg/kg 5.6E-07 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line



2 of 2

TABLE I3-7.1.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 1.9E-07 4.9E+00

Exposure Point Total 1.9E-07 4.9E+00

Exposure Medium Total 1.2E-06 5.4E+00

Medium Total 1.2E-06 5.4E+00

Receptor Total Total of Receptor Risks Across All Media 1.2E-06 Total of Receptor Hazards Across All Media 5.4E+00

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 8.3E-02 -- -- 8.3E-02

Antimony -- -- -- -- Blood 3.5E-02 -- -- 3.5E-02

Arsenic 7.1E-07 -- 2.9E-07 1.0E-06 Skin, Vascular 1.1E-01 -- 4.6E-02 1.6E-01

Beryllium -- -- -- -- GI 1.3E-03 -- -- 1.3E-03

Cadmium -- -- -- -- Kidney 9.7E-03 -- 1.3E-04 9.8E-03

Copper -- -- -- -- GI 4.7E-03 -- -- 4.7E-03

Iron -- -- -- -- GI 2.1E-01 -- -- 2.1E-01

Manganese -- -- -- -- CNS 1.8E-02 -- -- 1.8E-02

Mercury -- -- -- -- Immunological 1.1E-03 -- -- 1.1E-03

Thallium -- -- -- -- Blood, Hair 8.5E-03 -- -- 8.5E-03

Chemical Total 7.1E-07 -- 2.9E-07 1.0E-06 4.8E-01 -- 4.6E-02 5.2E-01

Exposure Point Total 1.0E-06 5.2E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 1.2E+00 -- 1.2E+00

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.4E-07 -- 1.4E-07 Developmental, Cardiovascular, CNS -- 1.6E-01 -- 1.6E-01

Beryllium -- 6.1E-09 -- 6.1E-09 Respiratory, Immunological -- 8.9E-03 -- 8.9E-03

Cadmium -- 4.1E-08 -- 4.1E-08 Kidney, Respiratory -- 3.4E-02 -- 3.4E-02

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E+00 -- 3.5E+00

Mercury -- -- -- -- CNS -- 7.6E-05 -- 7.6E-05

Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.9E-07 -- 1.9E-07 -- 4.9E+00 -- 4.9E+00

Exposure Point Total 1.9E-07 4.9E+00

Exposure Medium Total 1.2E-06 5.4E+00

Medium Total 1.2E-06 5.4E+00

Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 5.4E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 4.3E-02 -- 4.3E-02

EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular 1.6E-01 -- 1.6E-01

NOAEL No observed adverse effects level CNS 4.9E+00 -- 4.9E+00
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.6E-01 -- 1.6E-01

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 2.1E-01 -- 2.1E-01

Hair 8.5E-03 -- 8.5E-03

Immunological 1.0E-02 -- 1.0E-02

Kidney 4.4E-02 -- 4.4E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive -- -- --

Respiratory 4.3E-02 -- 4.3E-02

Skin 1.6E-01 -- 1.6E-01

Vascular 1.6E-01 -- 1.6E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.1.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 7.1E-07 -- 2.9E-07 1.0E-06 -- -- -- -- --

Chemical Total 7.1E-07 -- 2.9E-07 1.0E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.0E-06 0.0E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 1.2E+00 -- 1.2E+00

(Particulates and VOCs) Manganese -- -- -- -- CNS -- 3.5E+00 -- 3.5E+00

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 4.7E+00 -- 4.7E+00

Exposure Point Total 0.0E+00 4.7E+00

Exposure Medium Total 1.0E-06 4.7E+00

Medium Total 1.0E-06 4.7E+00

Receptor Total Total Risk Across All Media 1.0E-06 Total Hazard Across All Media 4.7E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.5E-02 mg/kg-day 1.0E+00 mg/kg-day 3.5E-02

Antimony 3.2E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 4.4E-06 mg/kg-day 4.0E-04 mg/kg-day 1.1E-02

Arsenic 9.4E+00 mg/kg 4.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.6E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

Beryllium 6.2E-01 mg/kg 2.9E-07 mg/kg-day -- -- -- 8.5E-07 mg/kg-day 2.0E-03 mg/kg-day 4.2E-04

Cadmium 4.4E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 1.0E-03 mg/kg-day 6.0E-03

Copper 4.1E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 4.0E-02 mg/kg-day 1.4E-03

Iron 3.8E+04 mg/kg 1.8E-02 mg/kg-day -- -- -- 5.2E-02 mg/kg-day 7.0E-01 mg/kg-day 7.4E-02

Mercury 1.0E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day 4.6E-04

Nickel 5.3E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.2E-05 mg/kg-day 2.0E-02 mg/kg-day 3.6E-03

Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03

Vanadium 1.1E+02 mg/kg 5.3E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 5.0E-03 mg/kg-day 3.1E-02

Zinc 8.6E+01 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 3.0E-01 mg/kg-day 3.9E-04

Exp. Route Total 6.62E-06 2.1E-01

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.2E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 9.4E+00 mg/kg 5.3E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.9E-07 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.1E-03

Beryllium 6.2E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 4.4E+00 mg/kg 8.2E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-03 mg/kg-day 2.4E-05

Copper 4.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 8.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 7.9E-07 5.2E-03

Exposure Point Total 7.4E-06 2.2E-01

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 6.2E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 3.2E+00 mg/kg 7.7E-07 ug/m3 -- -- -- 2.2E-09 mg/m3 -- -- --

Arsenic 9.4E+00 mg/kg 2.3E-06 ug/m3 4.3E-03 (μg/m3)-1 9.8E-09 6.6E-09 mg/m3 1.5E-05 mg/m3 4.4E-04

Beryllium 6.2E-01 mg/kg 1.5E-07 ug/m3 2.4E-03 (μg/m3)-1 3.6E-10 4.4E-10 mg/m3 2.0E-05 mg/m3 2.2E-05

Cadmium 4.4E+00 mg/kg 1.1E-06 ug/m3 4.2E-03 (μg/m3)-1 4.4E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.5E-04

Copper 4.1E+01 mg/kg 9.8E-06 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.8E+04 mg/kg 9.1E-03 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Mercury 1.0E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Nickel 5.3E+01 mg/kg 1.3E-05 ug/m3 2.6E-04 (μg/m3)-1 3.3E-09 3.7E-08 mg/m3 5.0E-05 mg/m3 7.4E-04

Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.1E+02 mg/kg 2.7E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Zinc 8.6E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 6.0E-08 mg/m3 -- -- --

Exp. Route Total 1.8E-08 5.0E-03

Exposure Point Total 1.8E-08 5.0E-03

Exposure Medium Total 7.4E-06 2.2E-01

Medium Total 7.4E-06 2.2E-01

Receptor Total Total of Receptor Risks Across All Media 7.4E-06 Total of Receptor Hazards Across All Media 2.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 3.5E-02 -- -- 3.5E-02

Antimony -- -- -- -- Blood 1.1E-02 -- -- 1.1E-02

Arsenic 6.6E-06 -- 7.9E-07 7.4E-06 Skin, Vascular 4.3E-02 -- 5.1E-03 4.8E-02

Beryllium -- -- -- -- GI 4.2E-04 -- -- 4.2E-04

Cadmium -- -- -- -- Kidney 6.0E-03 -- 2.4E-05 6.0E-03

Copper -- -- -- -- GI 1.4E-03 -- -- 1.4E-03

Iron -- -- -- -- GI 7.4E-02 -- -- 7.4E-02

Mercury -- -- -- -- Immunological 4.6E-04 -- -- 4.6E-04

Nickel -- -- -- -- Body Weight, Organ Weight 3.6E-03 -- -- 3.6E-03

Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03

Vanadium -- -- -- -- Hair 3.1E-02 -- -- 3.1E-02

Zinc -- -- -- -- Blood 3.9E-04 -- -- 3.9E-04

Chemical Total 6.6E-06 -- 7.9E-07 7.4E-06 2.1E-01 -- 5.2E-03 2.2E-01

Exposure Point Total 7.4E-06 2.2E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 9.8E-09 -- 9.8E-09 Developmental, Cardiovascular, CNS -- 4.4E-04 -- 4.4E-04

Beryllium -- 3.6E-10 -- 3.6E-10 Respiratory, Immunological -- 2.2E-05 -- 2.2E-05

Cadmium -- 4.4E-09 -- 4.4E-09 Kidney, Respiratory -- 1.5E-04 -- 1.5E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Nickel -- 3.3E-09 -- 3.3E-09 Respiratory, Blood -- 7.4E-04 -- 7.4E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 5.0E-03 -- 5.0E-03

Exposure Point Total 1.8E-08 5.0E-03

Exposure Medium Total 7.4E-06 2.2E-01

Medium Total 7.4E-06 2.2E-01

Receptor Total Total Risk Across All Media 7.4E-06 Total Hazard Across All Media 2.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.6E-02 -- 1.6E-02

EPA U.S. Environmental Protection Agency Body Weight 3.6E-03 -- 3.6E-03

GI Gastrointestinal Cardiovascular 4.4E-04 -- 4.4E-04

NOAEL No observed adverse effects level CNS 3.9E-02 -- 3.9E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.4E-04 -- 4.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.6E-02 -- 7.6E-02

Hair 3.5E-02 -- 3.5E-02

Immunological 4.8E-04 -- 4.8E-04

Kidney 6.2E-03 -- 6.2E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.6E-03 -- 3.6E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 9.2E-04 -- 9.2E-04

Skin 4.8E-02 -- 4.8E-02

Vascular 4.8E-02 -- 4.8E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.1.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 6.6E-06 -- 7.9E-07 7.4E-06 -- -- -- -- --

Chemical Total 6.6E-06 -- 7.9E-07 7.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 7.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 7.4E-06 0.0E+00

Medium Total 7.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 7.4E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 2.8E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 1.0E+00 mg/kg-day 3.3E-01

Antimony 3.2E+00 mg/kg 3.5E-06 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 4.0E-04 mg/kg-day 1.0E-01

Arsenic 9.4E+00 mg/kg 1.0E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.5E-05 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 4.0E-01

Beryllium 6.2E-01 mg/kg 6.8E-07 mg/kg-day -- -- -- 7.9E-06 mg/kg-day 2.0E-03 mg/kg-day 4.0E-03

Cadmium 4.4E+00 mg/kg 4.8E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02

Copper 4.1E+01 mg/kg 4.5E-05 mg/kg-day -- -- -- 5.2E-04 mg/kg-day 4.0E-02 mg/kg-day 1.3E-02

Iron 3.8E+04 mg/kg 4.1E-02 mg/kg-day -- -- -- 4.8E-01 mg/kg-day 7.0E-01 mg/kg-day 6.9E-01

Mercury 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Nickel 5.3E+01 mg/kg 5.8E-05 mg/kg-day -- -- -- 6.7E-04 mg/kg-day 2.0E-02 mg/kg-day 3.4E-02

Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Vanadium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Zinc 8.6E+01 mg/kg 9.4E-05 mg/kg-day -- -- -- 1.1E-03 mg/kg-day 3.0E-01 mg/kg-day 3.6E-03

Exp. Route Total 1.5E-05 2.0E+00

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.2E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 9.4E+00 mg/kg 9.0E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.3E-06 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02

Beryllium 6.2E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 4.4E+00 mg/kg 1.4E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04

Copper 4.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 8.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.3E-06 3.5E-02

Exposure Point Total 1.7E-05 2.0E+00

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 1.6E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 3.2E+00 mg/kg 1.9E-07 ug/m3 -- -- -- 2.2E-09 mg/m3 -- -- --

Arsenic 9.4E+00 mg/kg 5.7E-07 ug/m3 4.3E-03 (μg/m3)-1 2.4E-09 6.6E-09 mg/m3 1.5E-05 mg/m3 4.4E-04

Beryllium 6.2E-01 mg/kg 3.7E-08 ug/m3 2.4E-03 (μg/m3)-1 9.0E-11 4.4E-10 mg/m3 2.0E-05 mg/m3 2.2E-05

Cadmium 4.4E+00 mg/kg 2.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.1E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.5E-04

Copper 4.1E+01 mg/kg 2.5E-06 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.8E+04 mg/kg 2.3E-03 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Mercury 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Nickel 5.3E+01 mg/kg 3.2E-06 ug/m3 2.6E-04 (μg/m3)-1 8.3E-10 3.7E-08 mg/m3 5.0E-05 mg/m3 7.4E-04

Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.1E+02 mg/kg 6.8E-06 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Zinc 8.6E+01 mg/kg 5.2E-06 ug/m3 -- -- -- 6.0E-08 mg/m3 -- -- --

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 4.5E-09 5.0E-03

Exposure Point Total 4.5E-09 5.0E-03

Exposure Medium Total 1.7E-05 2.0E+00

Medium Total 1.7E-05 2.0E+00

Receptor Total Total of Receptor Risks Across All Media 1.7E-05 Total of Receptor Hazards Across All Media 2.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 3.3E-01 -- -- 3.3E-01

Antimony -- -- -- -- Blood 1.0E-01 -- -- 1.0E-01

Arsenic 1.5E-05 -- 1.3E-06 1.7E-05 Skin, Vascular 4.0E-01 -- 3.5E-02 4.4E-01

Beryllium -- -- -- -- GI 4.0E-03 -- -- 4.0E-03

Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.6E-02

Copper -- -- -- -- GI 1.3E-02 -- -- 1.3E-02

Iron -- -- -- -- GI 6.9E-01 -- -- 6.9E-01

Mercury -- -- -- -- Immunological 4.3E-03 -- -- 4.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.4E-02 -- -- 3.4E-02

Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Zinc -- -- -- -- CNS 3.6E-03 -- -- 3.6E-03

Chemical Total 1.5E-05 -- 1.3E-06 1.7E-05 2.0E+00 -- 3.5E-02 2.0E+00

Exposure Point Total 1.7E-05 2.0E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.4E-09 -- 2.4E-09 Developmental, Cardiovascular, CNS -- 4.4E-04 -- 4.4E-04

Beryllium -- 9.0E-11 -- 9.0E-11 Respiratory, Immunological -- 2.2E-05 -- 2.2E-05

Cadmium -- 1.1E-09 -- 1.1E-09 Kidney, Respiratory -- 1.5E-04 -- 1.5E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Nickel -- 8.3E-10 -- 8.3E-10 Respiratory, Blood -- 7.4E-04 -- 7.4E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 4.5E-09 -- 4.5E-09 -- 5.0E-03 -- 5.0E-03

Exposure Point Total 4.5E-09 5.0E-03

Exposure Medium Total 1.7E-05 2.0E+00

Medium Total 1.7E-05 2.0E+00

Receptor Total Total Risk Across All Media 1.7E-05 Total Hazard Across All Media 2.0E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-01 -- 1.4E-01

EPA U.S. Environmental Protection Agency Body Weight 3.4E-02 -- 3.4E-02

GI Gastrointestinal Cardiovascular 4.4E-04 -- 4.4E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.4E-04 -- 4.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.1E-01 -- 7.1E-01

Hair 3.2E-01 -- 3.2E-01

Immunological 4.3E-03 -- 4.3E-03

Kidney 5.6E-02 -- 5.6E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.4E-02 -- 3.4E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 9.2E-04 -- 9.2E-04

Skin 4.4E-01 -- 4.4E-01

Vascular 4.4E-01 -- 4.4E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.1.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 1.5E-05 -- 1.3E-06 1.7E-05 -- -- -- -- --

Chemical Total 1.5E-05 -- 1.3E-06 1.7E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.7E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.7E-05 0.0E+00

Medium Total 1.7E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.7E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 4.0E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 1.0E+00 mg/kg-day 3.3E-01

Antimony 3.2E+00 mg/kg 5.0E-06 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 4.0E-04 mg/kg-day 1.0E-01

Arsenic 9.4E+00 mg/kg 1.5E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-05 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 4.0E-01

Beryllium 6.2E-01 mg/kg 9.7E-07 mg/kg-day -- -- -- 7.9E-06 mg/kg-day 2.0E-03 mg/kg-day 4.0E-03

Cadmium 4.4E+00 mg/kg 6.9E-06 mg/kg-day -- -- -- 5.6E-05 mg/kg-day 1.0E-03 mg/kg-day 5.6E-02

Copper 4.1E+01 mg/kg 6.4E-05 mg/kg-day -- -- -- 5.2E-04 mg/kg-day 4.0E-02 mg/kg-day 1.3E-02

Iron 3.8E+04 mg/kg 5.9E-02 mg/kg-day -- -- -- 4.8E-01 mg/kg-day 7.0E-01 mg/kg-day 6.9E-01

Mercury 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Nickel 5.3E+01 mg/kg 8.3E-05 mg/kg-day -- -- -- 6.7E-04 mg/kg-day 2.0E-02 mg/kg-day 3.4E-02

Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Vanadium 1.1E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Zinc 8.6E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day 3.0E-01 mg/kg-day 3.6E-03

Exp. Route Total 2.2E-05 2.0E+00

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.2E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 9.4E+00 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.1E-06 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.5E-02

Beryllium 6.2E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 4.4E+00 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 1.0E-03 mg/kg-day 1.6E-04

Copper 4.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 8.6E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.1E-06 3.5E-02

Exposure Point Total 2.4E-05 2.0E+00

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 7.8E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 3.2E+00 mg/kg 9.6E-07 ug/m3 -- -- -- 2.2E-09 mg/m3 -- -- --

Arsenic 9.4E+00 mg/kg 2.8E-06 ug/m3 4.3E-03 (μg/m3)-1 1.2E-08 6.6E-09 mg/m3 1.5E-05 mg/m3 4.4E-04

Beryllium 6.2E-01 mg/kg 1.9E-07 ug/m3 2.4E-03 (μg/m3)-1 4.5E-10 4.4E-10 mg/m3 2.0E-05 mg/m3 2.2E-05

Cadmium 4.4E+00 mg/kg 1.3E-06 ug/m3 4.2E-03 (μg/m3)-1 5.6E-09 3.1E-09 mg/m3 2.0E-05 mg/m3 1.5E-04

Copper 4.1E+01 mg/kg 1.2E-05 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.8E+04 mg/kg 1.1E-02 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Mercury 1.0E-01 mg/kg 3.0E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Nickel 5.3E+01 mg/kg 1.6E-05 ug/m3 2.6E-04 (μg/m3)-1 4.1E-09 3.7E-08 mg/m3 5.0E-05 mg/m3 7.4E-04

Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.1E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Zinc 8.6E+01 mg/kg 2.6E-05 ug/m3 -- -- -- 6.0E-08 mg/m3 -- -- --

Exp. Route Total 2.2E-08 5.0E-03

Exposure Medium Total 2.4E-05 2.0E+00

Medium Total 2.4E-05 2.0E+00

Receptor Total Total of Receptor Risks Across All Media 2.4E-05 Total of Receptor Hazards Across All Media 2.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 3.3E-01 -- -- 3.3E-01

Antimony -- -- -- -- Blood 1.0E-01 -- -- 1.0E-01

Arsenic 2.2E-05 -- 2.1E-06 2.4E-05 Skin, Vascular 4.0E-01 -- 3.5E-02 4.4E-01

Beryllium -- -- -- -- GI 4.0E-03 -- -- 4.0E-03

Cadmium -- -- -- -- Kidney 5.6E-02 -- 1.6E-04 5.6E-02

Copper -- -- -- -- GI 1.3E-02 -- -- 1.3E-02

Iron -- -- -- -- GI 6.9E-01 -- -- 6.9E-01

Mercury -- -- -- -- Immunological 4.3E-03 -- -- 4.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.4E-02 -- -- 3.4E-02

Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Zinc -- -- -- -- CNS 3.6E-03 -- -- 3.6E-03

Chemical Total 2.2E-05 -- 2.1E-06 2.4E-05 2.0E+00 -- 3.5E-02 2.0E+00

Exposure Point Total 2.4E-05 2.0E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.2E-08 -- 1.2E-08 Developmental, Cardiovascular, CNS -- 4.4E-04 -- 4.4E-04

Beryllium -- 4.5E-10 -- 4.5E-10 Respiratory, Immunological -- 2.2E-05 -- 2.2E-05

Cadmium -- 5.6E-09 -- 5.6E-09 Kidney, Respiratory -- 1.5E-04 -- 1.5E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Nickel -- 4.1E-09 -- 4.1E-09 Respiratory, Blood -- 7.4E-04 -- 7.4E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.2E-08 -- 2.2E-08 -- 5.0E-03 -- 5.0E-03

Exposure Point Total 2.2E-08 5.0E-03

Exposure Medium Total 2.4E-05 2.0E+00

Medium Total 2.4E-05 2.0E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 2.0E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-01 -- 1.4E-01

EPA U.S. Environmental Protection Agency Body Weight 3.4E-02 -- 3.4E-02

GI Gastrointestinal Cardiovascular 4.4E-04 -- 4.4E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.4E-04 -- 4.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.1E-01 -- 7.1E-01

Hair 3.2E-01 -- 3.2E-01

Immunological 4.3E-03 -- 4.3E-03

Kidney 5.6E-02 -- 5.6E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.4E-02 -- 3.4E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 9.2E-04 -- 9.2E-04

Skin 4.4E-01 -- 4.4E-01

Vascular 4.4E-01 -- 4.4E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.1.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.2E-05 -- 2.1E-06 2.4E-05 -- -- -- -- --

Chemical Total 2.2E-05 -- 2.1E-06 2.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-05 0.0E+00

Medium Total 2.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.5E-02 mg/kg-day 1.0E+00 mg/kg-day 3.5E-02

Antimony 4.3E+00 mg/kg 2.0E-06 mg/kg-day -- -- -- 5.9E-06 mg/kg-day 4.0E-04 mg/kg-day 1.5E-02

Arsenic 1.0E+01 mg/kg 4.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.2E-06 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02

Beryllium 7.8E-01 mg/kg 3.7E-07 mg/kg-day -- -- -- 1.1E-06 mg/kg-day 2.0E-03 mg/kg-day 5.3E-04

Cadmium 3.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 1.0E-03 mg/kg-day 4.1E-03

Copper 5.8E+01 mg/kg 2.7E-05 mg/kg-day -- -- -- 7.9E-05 mg/kg-day 4.0E-02 mg/kg-day 2.0E-03

Iron 4.5E+04 mg/kg 2.1E-02 mg/kg-day -- -- -- 6.1E-02 mg/kg-day 7.0E-01 mg/kg-day 8.8E-02

Manganese 7.7E+02 mg/kg 3.6E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day 1.4E-01 mg/kg-day 7.5E-03

Mercury 1.0E-01 mg/kg 4.7E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day 4.6E-04

Thallium 1.7E-01 mg/kg 8.0E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 6.5E-05 mg/kg-day 3.6E-03

Exp. Route Total 7.23E-06 2.0E-01

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.0E+01 mg/kg 5.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.6E-07 1.7E-06 mg/kg-day 3.0E-04 mg/kg-day 5.6E-03

Beryllium 7.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 3.0E+00 mg/kg 5.6E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 1.0E-03 mg/kg-day 1.6E-05

Copper 5.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 8.6E-07 5.6E-03

Exposure Point Total 8.1E-06 2.1E-01

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 6.2E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 4.3E+00 mg/kg 1.0E-06 ug/m3 -- -- -- 3.0E-09 mg/m3 -- -- --

Arsenic 1.0E+01 mg/kg 2.5E-06 ug/m3 4.3E-03 (μg/m3)-1 1.1E-08 7.2E-09 mg/m3 1.5E-05 mg/m3 4.8E-04

Beryllium 7.8E-01 mg/kg 1.9E-07 ug/m3 2.4E-03 (μg/m3)-1 4.5E-10 5.5E-10 mg/m3 2.0E-05 mg/m3 2.7E-05

Cadmium 3.0E+00 mg/kg 7.2E-07 ug/m3 4.2E-03 (μg/m3)-1 3.0E-09 2.1E-09 mg/m3 2.0E-05 mg/m3 1.1E-04

Copper 5.8E+01 mg/kg 1.4E-05 ug/m3 -- -- -- 4.1E-08 mg/m3 -- -- --

Iron 4.5E+04 mg/kg 1.1E-02 ug/m3 -- -- -- 3.2E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 1.9E-04 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 1.0E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Thallium 1.7E-01 mg/kg 4.1E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Radhika
Line
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TABLE I3-7.1.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Exp. Route Total 1.4E-08 1.5E-02

Exposure Point Total 1.4E-08 1.5E-02

Exposure Medium Total 8.1E-06 2.2E-01

Medium Total 8.1E-06 2.2E-01

Receptor Total Total of Receptor Risks Across All Media 8.1E-06 Total of Receptor Hazards Across All Media 2.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 3.5E-02 -- -- 3.5E-02

Antimony -- -- -- -- Blood 1.5E-02 -- -- 1.5E-02

Arsenic 7.2E-06 -- 8.6E-07 8.1E-06 Skin, Vascular 4.7E-02 -- 5.6E-03 5.2E-02

Beryllium -- -- -- -- GI 5.3E-04 -- -- 5.3E-04

Cadmium -- -- -- -- Kidney 4.1E-03 -- 1.6E-05 4.1E-03

Copper -- -- -- -- GI 2.0E-03 -- -- 2.0E-03

Iron -- -- -- -- GI 8.8E-02 -- -- 8.8E-02

Manganese -- -- -- -- CNS 7.5E-03 -- -- 7.5E-03

Mercury -- -- -- -- Immunological 4.6E-04 -- -- 4.6E-04

Thallium -- -- -- -- Blood, Hair 3.6E-03 -- -- 3.6E-03

Chemical Total 7.2E-06 -- 8.6E-07 8.1E-06 2.0E-01 -- 5.6E-03 2.1E-01

Exposure Point Total 8.1E-06 2.1E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.1E-08 -- 1.1E-08 Developmental, Cardiovascular, CNS -- 4.8E-04 -- 4.8E-04

Beryllium -- 4.5E-10 -- 4.5E-10 Respiratory, Immunological -- 2.7E-05 -- 2.7E-05

Cadmium -- 3.0E-09 -- 3.0E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.4E-08 -- 1.4E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 1.4E-08 1.5E-02

Exposure Medium Total 8.1E-06 2.2E-01

Medium Total 8.1E-06 2.2E-01

Receptor Total Total Risk Across All Media 8.1E-06 Total Hazard Across All Media 2.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.8E-02 -- 1.8E-02

EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular 4.8E-04 -- 4.8E-04

NOAEL No observed adverse effects level CNS 5.8E-02 -- 5.8E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.8E-04 -- 4.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 9.0E-02 -- 9.0E-02

Hair 3.6E-03 -- 3.6E-03

Immunological 4.8E-04 -- 4.8E-04

Kidney 4.2E-03 -- 4.2E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive -- -- --

Respiratory 1.3E-04 -- 1.3E-04

Skin 5.2E-02 -- 5.2E-02

Vascular 5.2E-02 -- 5.2E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.1.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 7.2E-06 -- 8.6E-07 8.1E-06 -- -- -- -- --

Chemical Total 7.2E-06 -- 8.6E-07 8.1E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 8.1E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 8.1E-06 0.0E+00

Medium Total 8.1E-06 0.0E+00

Receptor Total Total Risk Across All Media 8.1E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 2.8E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 1.0E+00 mg/kg-day 3.3E-01

Antimony 4.3E+00 mg/kg 4.7E-06 mg/kg-day -- -- -- 5.5E-05 mg/kg-day 4.0E-04 mg/kg-day 1.4E-01

Arsenic 1.0E+01 mg/kg 1.1E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.7E-05 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01

Beryllium 7.8E-01 mg/kg 8.5E-07 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 2.0E-03 mg/kg-day 5.0E-03

Cadmium 3.0E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 3.8E-05 mg/kg-day 1.0E-03 mg/kg-day 3.8E-02

Copper 5.8E+01 mg/kg 6.3E-05 mg/kg-day -- -- -- 7.4E-04 mg/kg-day 4.0E-02 mg/kg-day 1.8E-02

Iron 4.5E+04 mg/kg 4.9E-02 mg/kg-day -- -- -- 5.7E-01 mg/kg-day 7.0E-01 mg/kg-day 8.2E-01

Manganese 7.7E+02 mg/kg 8.4E-04 mg/kg-day -- -- -- 9.8E-03 mg/kg-day 1.4E-01 mg/kg-day 7.0E-02

Mercury 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Thallium 1.7E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 1.7E-05 1.9E+00

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.0E+01 mg/kg 9.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.5E-06 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.8E-02

Beryllium 7.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 3.0E+00 mg/kg 9.5E-09 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 1.0E-03 mg/kg-day 1.1E-04

Copper 5.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 1.5E-06 3.8E-02

Exposure Point Total 1.8E-05 1.9E+00

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 1.6E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 4.3E+00 mg/kg 2.6E-07 ug/m3 -- -- -- 3.0E-09 mg/m3 -- -- --

Arsenic 1.0E+01 mg/kg 6.2E-07 ug/m3 4.3E-03 (μg/m3)-1 2.7E-09 7.2E-09 mg/m3 1.5E-05 mg/m3 4.8E-04

Beryllium 7.8E-01 mg/kg 4.7E-08 ug/m3 2.4E-03 (μg/m3)-1 1.1E-10 5.5E-10 mg/m3 2.0E-05 mg/m3 2.7E-05

Cadmium 3.0E+00 mg/kg 1.8E-07 ug/m3 4.2E-03 (μg/m3)-1 7.6E-10 2.1E-09 mg/m3 2.0E-05 mg/m3 1.1E-04

Copper 5.8E+01 mg/kg 3.5E-06 ug/m3 -- -- -- 4.1E-08 mg/m3 -- -- --

Iron 4.5E+04 mg/kg 2.7E-03 ug/m3 -- -- -- 3.2E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 4.6E-05 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 1.0E-01 mg/kg 6.0E-09 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Thallium 1.7E-01 mg/kg 1.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Radhika
Line
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TABLE I3-7.1.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Exp. Route Total 3.5E-09 1.5E-02

Exposure Point Total 3.5E-09 1.5E-02

Exposure Medium Total 1.8E-05 1.9E+00

Medium Total 1.8E-05 1.9E+00

Receptor Total Total of Receptor Risks Across All Media 1.8E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 3.3E-01 -- -- 3.3E-01

Antimony -- -- -- -- Blood 1.4E-01 -- -- 1.4E-01

Arsenic 1.7E-05 -- 1.5E-06 1.8E-05 Skin, Vascular 4.4E-01 -- 3.8E-02 4.8E-01

Beryllium -- -- -- -- GI 5.0E-03 -- -- 5.0E-03

Cadmium -- -- -- -- Kidney 3.8E-02 -- 1.1E-04 3.8E-02

Copper -- -- -- -- GI 1.8E-02 -- -- 1.8E-02

Iron -- -- -- -- GI 8.2E-01 -- -- 8.2E-01

Manganese -- -- -- -- CNS 7.0E-02 -- -- 7.0E-02

Mercury -- -- -- -- Immunological 4.3E-03 -- -- 4.3E-03

Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 1.7E-05 -- 1.5E-06 1.8E-05 1.9E+00 -- 3.8E-02 1.9E+00

Exposure Point Total 1.8E-05 1.9E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.7E-09 -- 2.7E-09 Developmental, Cardiovascular, CNS -- 4.8E-04 -- 4.8E-04

Beryllium -- 1.1E-10 -- 1.1E-10 Respiratory, Immunological -- 2.7E-05 -- 2.7E-05

Cadmium -- 7.6E-10 -- 7.6E-10 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.5E-09 -- 3.5E-09 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 3.5E-09 1.5E-02

Exposure Medium Total 1.8E-05 1.9E+00

Medium Total 1.8E-05 1.9E+00

Receptor Total Total Risk Across All Media 1.8E-05 Total Hazard Across All Media 1.9E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.7E-01 -- 1.7E-01

EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular 4.8E-04 -- 4.8E-04

NOAEL No observed adverse effects level CNS 4.1E-01 -- 4.1E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.8E-04 -- 4.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.4E-01 -- 8.4E-01

Hair 3.4E-02 -- 3.4E-02

Immunological 4.3E-03 -- 4.3E-03

Kidney 3.9E-02 -- 3.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive -- -- --

Respiratory 1.3E-04 -- 1.3E-04

Skin 4.8E-01 -- 4.8E-01

Vascular 4.8E-01 -- 4.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.1.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.7E-05 -- 1.5E-06 1.8E-05 -- -- -- -- --

Chemical Total 1.7E-05 -- 1.5E-06 1.8E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.8E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.8E-05 0.0E+00

Medium Total 1.8E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.8E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.6E+04 mg/kg 4.0E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 1.0E+00 mg/kg-day 3.3E-01

Antimony 4.3E+00 mg/kg 6.7E-06 mg/kg-day -- -- -- 5.5E-05 mg/kg-day 4.0E-04 mg/kg-day 1.4E-01

Arsenic 1.0E+01 mg/kg 1.6E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.4E-05 1.3E-04 mg/kg-day 3.0E-04 mg/kg-day 4.4E-01

Beryllium 7.8E-01 mg/kg 1.2E-06 mg/kg-day -- -- -- 1.0E-05 mg/kg-day 2.0E-03 mg/kg-day 5.0E-03

Cadmium 3.0E+00 mg/kg 4.7E-06 mg/kg-day -- -- -- 3.8E-05 mg/kg-day 1.0E-03 mg/kg-day 3.8E-02

Copper 5.8E+01 mg/kg 9.0E-05 mg/kg-day -- -- -- 7.4E-04 mg/kg-day 4.0E-02 mg/kg-day 1.8E-02

Iron 4.5E+04 mg/kg 7.0E-02 mg/kg-day -- -- -- 5.7E-01 mg/kg-day 7.0E-01 mg/kg-day 8.2E-01

Manganese 7.7E+02 mg/kg 1.2E-03 mg/kg-day -- -- -- 9.8E-03 mg/kg-day 1.4E-01 mg/kg-day 7.0E-02

Mercury 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.3E-03

Thallium 1.7E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 2.2E-06 mg/kg-day 6.5E-05 mg/kg-day 3.4E-02

Exp. Route Total 2.4E-05 1.9E+00

Dermal Aluminum 2.6E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.0E+01 mg/kg 1.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.3E-06 1.1E-05 mg/kg-day 3.0E-04 mg/kg-day 3.8E-02

Beryllium 7.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 3.0E+00 mg/kg 1.5E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 1.0E-03 mg/kg-day 1.1E-04

Copper 5.8E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Thallium 1.7E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Exp. Route Total 2.3E-06 3.8E-02

Exposure Point Total 2.6E-05 1.9E+00

Outdoor Air Inhalation Aluminum 2.6E+04 mg/kg 7.8E-03 ug/m3 -- -- -- 1.8E-05 mg/m3 5.0E-03 mg/m3 3.6E-03

(Particulates) Antimony 4.3E+00 mg/kg 1.3E-06 ug/m3 -- -- -- 3.0E-09 mg/m3 -- -- --

Arsenic 1.0E+01 mg/kg 3.1E-06 ug/m3 4.3E-03 (μg/m3)-1 1.3E-08 7.2E-09 mg/m3 1.5E-05 mg/m3 4.8E-04

Beryllium 7.8E-01 mg/kg 2.4E-07 ug/m3 2.4E-03 (μg/m3)-1 5.7E-10 5.5E-10 mg/m3 2.0E-05 mg/m3 2.7E-05

Cadmium 3.0E+00 mg/kg 9.1E-07 ug/m3 4.2E-03 (μg/m3)-1 3.8E-09 2.1E-09 mg/m3 2.0E-05 mg/m3 1.1E-04

Copper 5.8E+01 mg/kg 1.7E-05 ug/m3 -- -- -- 4.1E-08 mg/m3 -- -- --

Iron 4.5E+04 mg/kg 1.4E-02 ug/m3 -- -- -- 3.2E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 2.3E-04 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 1.0E-01 mg/kg 3.0E-08 ug/m3 -- -- -- 7.1E-11 mg/m3 3.0E-04 mg/m3 2.4E-07

Thallium 1.7E-01 mg/kg 5.2E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.1.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 1.8E-08 1.5E-02

Exposure Point Total 1.8E-08 1.5E-02

Exposure Medium Total 2.6E-05 1.9E+00

Medium Total 2.6E-05 1.9E+00

Receptor Total Total of Receptor Risks Across All Media 2.6E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 3.3E-01 -- -- 3.3E-01

Antimony -- -- -- -- Blood 1.4E-01 -- -- 1.4E-01

Arsenic 2.4E-05 -- 2.3E-06 2.6E-05 Skin, Vascular 4.4E-01 -- 3.8E-02 4.8E-01

Beryllium -- -- -- -- GI 5.0E-03 -- -- 5.0E-03

Cadmium -- -- -- -- Kidney 3.8E-02 -- 1.1E-04 3.8E-02

Copper -- -- -- -- GI 1.8E-02 -- -- 1.8E-02

Iron -- -- -- -- GI 8.2E-01 -- -- 8.2E-01

Manganese -- -- -- -- CNS 7.0E-02 -- -- 7.0E-02

Mercury -- -- -- -- Immunological 4.3E-03 -- -- 4.3E-03

Thallium -- -- -- -- Blood, Hair 3.4E-02 -- -- 3.4E-02

Chemical Total 2.4E-05 -- 2.3E-06 2.6E-05 1.9E+00 -- 3.8E-02 1.9E+00

Exposure Point Total 2.6E-05 1.9E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.6E-03 -- 3.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.3E-08 -- 1.3E-08 Developmental, Cardiovascular, CNS -- 4.8E-04 -- 4.8E-04

Beryllium -- 5.7E-10 -- 5.7E-10 Respiratory, Immunological -- 2.7E-05 -- 2.7E-05

Cadmium -- 3.8E-09 -- 3.8E-09 Kidney, Respiratory -- 1.1E-04 -- 1.1E-04

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 2.4E-07 -- 2.4E-07

Thallium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 1.8E-08 1.5E-02

Exposure Medium Total 2.6E-05 1.9E+00

Medium Total 2.6E-05 1.9E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 1.9E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.7E-01 -- 1.7E-01

EPA U.S. Environmental Protection Agency Body Weight -- -- --
GI Gastrointestinal Cardiovascular 4.8E-04 -- 4.8E-04

NOAEL No observed adverse effects level CNS 4.1E-01 -- 4.1E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.8E-04 -- 4.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.4E-01 -- 8.4E-01

Hair 3.4E-02 -- 3.4E-02

Immunological 4.3E-03 -- 4.3E-03

Kidney 3.9E-02 -- 3.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight -- -- --

PNS -- -- --
Reproductive -- -- --

Respiratory 1.3E-04 -- 1.3E-04

Skin 4.8E-01 -- 4.8E-01

Vascular 4.8E-01 -- 4.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.1.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.4E-05 -- 2.3E-06 2.6E-05 -- -- -- -- --

Chemical Total 2.4E-05 -- 2.3E-06 2.6E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.6E-05 0.0E+00

Medium Total 2.6E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 1, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 6.8E-03 mg/kg-day -- -- -- 1.9E-02 mg/kg-day 1.0E+00 mg/kg-day 1.9E-02

Antimony 4.7E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 4.6E-06 mg/kg-day 4.0E-04 mg/kg-day 1.1E-02

Arsenic 1.2E+01 mg/kg 4.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.4E-06 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.0E-02

Beryllium 8.4E-01 mg/kg 2.9E-07 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 2.0E-03 mg/kg-day 4.1E-04

Cadmium 2.1E+00 mg/kg 7.4E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 1.0E-03 mg/kg-day 2.1E-03

Copper 5.5E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 5.4E-05 mg/kg-day 4.0E-02 mg/kg-day 1.3E-03

Iron 4.0E+04 mg/kg 1.4E-02 mg/kg-day -- -- -- 3.9E-02 mg/kg-day 7.0E-01 mg/kg-day 5.6E-02

Manganese 7.4E+02 mg/kg 2.6E-04 mg/kg-day -- -- -- 7.3E-04 mg/kg-day 1.4E-01 mg/kg-day 5.2E-03

Mercury 2.7E-01 mg/kg 9.4E-08 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 3.0E-04 mg/kg-day 8.8E-04

Nickel 6.8E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 2.0E-02 mg/kg-day 3.3E-03

Thallium 1.6E-01 mg/kg 5.7E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 6.5E-05 mg/kg-day 2.5E-03

Vanadium 1.2E+02 mg/kg 4.3E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 5.0E-03 mg/kg-day 2.4E-02

Exp. Route Total 6.4E-06 1.7E-01

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-06 4.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.4E-02

Beryllium 8.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 2.1E+00 mg/kg 8.5E-09 mg/kg-day -- -- -- 2.4E-08 mg/kg-day 1.0E-03 mg/kg-day 2.4E-05

Copper 5.5E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.4E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 6.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.2E-06 1.4E-02

Exposure Point Total 8.6E-06 1.8E-01

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 3.3E-06 mg/m3 5.0E-03 mg/m3 6.6E-04

(Particulates) Antimony 4.7E+00 mg/kg 2.8E-07 ug/m3 -- -- -- 7.9E-10 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.3E-07 ug/m3 4.3E-03 (μg/m3)-1 3.1E-09 2.0E-09 mg/m3 1.5E-05 mg/m3 1.4E-04

Beryllium 8.4E-01 mg/kg 5.0E-08 ug/m3 2.4E-03 (μg/m3)-1 1.2E-10 1.4E-10 mg/m3 2.0E-05 mg/m3 7.1E-06

Cadmium 2.1E+00 mg/kg 1.3E-07 ug/m3 4.2E-03 (μg/m3)-1 5.4E-10 3.6E-10 mg/m3 2.0E-05 mg/m3 1.8E-05

Copper 5.5E+01 mg/kg 3.3E-06 ug/m3 -- -- -- 9.2E-09 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 -- -- --

Manganese 7.4E+02 mg/kg 4.4E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 5.0E-05 mg/m3 2.5E-03

Mercury 2.7E-01 mg/kg 1.6E-08 ug/m3 -- -- -- 4.5E-11 mg/m3 3.0E-04 mg/m3 1.5E-07

Nickel 6.8E+01 mg/kg 4.1E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 1.1E-08 mg/m3 5.0E-05 mg/m3 2.3E-04

Thallium 1.6E-01 mg/kg 9.8E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 7.3E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.9E-09 3.5E-03

Exposure Point Total 4.9E-09 3.5E-03

Exposure Medium Total 8.6E-06 1.8E-01

Medium Total 8.6E-06 1.8E-01

Receptor Total Total of Receptor Risks Across All Media 8.6E-06 Total of Receptor Hazards Across All Media 1.8E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.9E-02 -- -- 1.9E-02

Antimony -- -- -- -- Blood 1.1E-02 -- -- 1.1E-02

Arsenic 6.4E-06 -- 2.2E-06 8.6E-06 Skin, Vascular 4.0E-02 -- 1.4E-02 5.3E-02

Beryllium -- -- -- -- GI 4.1E-04 -- -- 4.1E-04

Cadmium -- -- -- -- Kidney 2.1E-03 -- 2.4E-05 2.1E-03

Copper -- -- -- -- GI 1.3E-03 -- -- 1.3E-03

Iron -- -- -- -- GI 5.6E-02 -- -- 5.6E-02

Manganese -- -- -- -- CNS 5.2E-03 -- -- 5.2E-03

Mercury -- -- -- -- Immunological 8.8E-04 -- -- 8.8E-04

Nickel -- -- -- -- Body Weight, Organ Weight 3.3E-03 -- -- 3.3E-03

Thallium -- -- -- -- Blood, Hair 2.5E-03 -- -- 2.5E-03

Vanadium -- -- -- -- Hair 2.4E-02 -- -- 2.4E-02

Chemical Total 6.4E-06 -- 2.2E-06 8.6E-06 1.7E-01 -- 1.4E-02 1.8E-01

Exposure Point Total 8.6E-06 1.8E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.6E-04 -- 6.6E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.1E-09 -- 3.1E-09 Developmental, Cardiovascular, CNS -- 1.4E-04 -- 1.4E-04

Beryllium -- 1.2E-10 -- 1.2E-10 Respiratory, Immunological -- 7.1E-06 -- 7.1E-06

Cadmium -- 5.4E-10 -- 5.4E-10 Kidney, Respiratory -- 1.8E-05 -- 1.8E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.5E-03 -- 2.5E-03

Mercury -- -- -- -- CNS -- 1.5E-07 -- 1.5E-07

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 2.3E-04 -- 2.3E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.9E-09 -- 4.9E-09 -- 3.5E-03 -- 3.5E-03

Exposure Point Total 4.9E-09 3.5E-03

Exposure Medium Total 8.6E-06 1.8E-01

Medium Total 8.6E-06 1.8E-01

Receptor Total Total Risk Across All Media 8.6E-06 Total Hazard Across All Media 1.8E-01

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-02 -- 1.4E-02

EPA U.S. Environmental Protection Agency Body Weight 3.3E-03 -- 3.3E-03

GI Gastrointestinal Cardiovascular 1.4E-04 -- 1.4E-04

NOAEL No observed adverse effects level CNS 2.8E-02 -- 2.8E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.4E-04 -- 1.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.8E-02 -- 5.8E-02

Hair 2.6E-02 -- 2.6E-02

Immunological 8.8E-04 -- 8.8E-04

Kidney 2.1E-03 -- 2.1E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.3E-03 -- 3.3E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.5E-04 -- 2.5E-04

Skin 5.3E-02 -- 5.3E-02

Vascular 5.3E-02 -- 5.3E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.2.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 6.4E-06 -- 2.2E-06 8.6E-06 -- -- -- -- --

Chemical Total 6.4E-06 -- 2.2E-06 8.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 8.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 8.6E-06 0.0E+00

Medium Total 8.6E-06 0.0E+00

Receptor Total Total Risk Across All Media 8.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.9E+04 mg/kg 6.7E-03 mg/kg-day -- -- -- 1.9E-02 mg/kg-day 1.0E+00 mg/kg-day 1.9E-02

Antimony 3.9E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 3.9E-06 mg/kg-day 4.0E-04 mg/kg-day 9.6E-03

Arsenic 1.2E+01 mg/kg 4.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.4E-06 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 4.0E-02

Beryllium 3.8E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 2.0E-03 mg/kg-day 1.9E-04

Copper 4.9E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 4.0E-02 mg/kg-day 1.2E-03

Iron 4.0E+04 mg/kg 1.4E-02 mg/kg-day -- -- -- 3.9E-02 mg/kg-day 7.0E-01 mg/kg-day 5.6E-02

Manganese 7.7E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 7.5E-04 mg/kg-day 1.4E-01 mg/kg-day 5.4E-03

Mercury 2.5E-01 mg/kg 8.9E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-04 mg/kg-day 8.3E-04

Nickel 7.0E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.8E-05 mg/kg-day 2.0E-02 mg/kg-day 3.4E-03

Thallium 1.6E-01 mg/kg 5.7E-08 mg/kg-day -- -- -- 1.6E-07 mg/kg-day 6.5E-05 mg/kg-day 2.5E-03

Vanadium 1.2E+02 mg/kg 4.2E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 5.0E-03 mg/kg-day 2.3E-02

Exp. Route Total 6.4E-06 1.6E-01

Dermal Aluminum 1.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.9E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-06 4.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.4E-02

Beryllium 3.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Copper 4.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.2E-06 1.4E-02

Exposure Point Total 8.5E-06 1.7E-01

Outdoor Air Inhalation Aluminum 1.9E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 3.2E-06 mg/m3 5.0E-03 mg/m3 6.4E-04

(Particulates) Antimony 3.9E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 6.6E-10 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.3E-07 ug/m3 4.3E-03 (μg/m3)-1 3.1E-09 2.0E-09 mg/m3 1.5E-05 mg/m3 1.4E-04

Beryllium 3.8E-01 mg/kg 2.3E-08 ug/m3 2.4E-03 (μg/m3)-1 5.5E-11 6.4E-11 mg/m3 2.0E-05 mg/m3 3.2E-06

Copper 4.9E+01 mg/kg 2.9E-06 ug/m3 -- -- -- 8.2E-09 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 4.6E-05 ug/m3 -- -- -- 1.3E-07 mg/m3 5.0E-05 mg/m3 2.6E-03

Mercury 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 4.3E-11 mg/m3 3.0E-04 mg/m3 1.4E-07

Nickel 7.0E+01 mg/kg 4.2E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 1.2E-08 mg/m3 5.0E-05 mg/m3 2.3E-04

Thallium 1.6E-01 mg/kg 9.8E-09 ug/m3 -- -- -- 2.8E-11 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.3E-09 3.6E-03

Exposure Point Total 4.3E-09 3.6E-03

Exposure Medium Total 8.5E-06 1.8E-01

Medium Total 8.5E-06 1.8E-01

Receptor Total Total of Receptor Risks Across All Media 8.5E-06 Total of Receptor Hazards Across All Media 1.8E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.9E-02 -- -- 1.9E-02

Antimony -- -- -- -- Blood 9.6E-03 -- -- 9.6E-03

Arsenic 6.4E-06 -- 2.2E-06 8.5E-06 Skin, Vascular 4.0E-02 -- 1.4E-02 5.3E-02

Beryllium -- -- -- -- GI 1.9E-04 -- -- 1.9E-04

Copper -- -- -- -- GI 1.2E-03 -- -- 1.2E-03

Iron -- -- -- -- GI 5.6E-02 -- -- 5.6E-02

Manganese -- -- -- -- CNS 5.4E-03 -- -- 5.4E-03

Mercury -- -- -- -- Immunological 8.3E-04 -- -- 8.3E-04

Nickel -- -- -- -- Body Weight, Organ Weight 3.4E-03 -- -- 3.4E-03

Thallium -- -- -- -- Blood, Hair 2.5E-03 -- -- 2.5E-03

Vanadium -- -- -- -- Hair 2.3E-02 -- -- 2.3E-02

Chemical Total 6.4E-06 -- 2.2E-06 8.5E-06 1.6E-01 -- 1.4E-02 1.7E-01

Exposure Point Total 8.5E-06 1.7E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.4E-04 -- 6.4E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.1E-09 -- 3.1E-09 Developmental, Cardiovascular, CNS -- 1.4E-04 -- 1.4E-04

Beryllium -- 5.5E-11 -- 5.5E-11 Respiratory, Immunological -- 3.2E-06 -- 3.2E-06

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

Mercury -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 2.3E-04 -- 2.3E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.3E-09 -- 4.3E-09 -- 3.6E-03 -- 3.6E-03

Exposure Point Total 4.3E-09 3.6E-03

Exposure Medium Total 8.5E-06 1.8E-01

Medium Total 8.5E-06 1.8E-01

Receptor Total Total Risk Across All Media 8.5E-06 Total Hazard Across All Media 1.8E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.2E-02 -- 1.2E-02

EPA U.S. Environmental Protection Agency Body Weight 3.4E-03 -- 3.4E-03

GI Gastrointestinal Cardiovascular 1.4E-04 -- 1.4E-04

NOAEL No observed adverse effects level CNS 2.8E-02 -- 2.8E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.4E-04 -- 1.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.7E-02 -- 5.7E-02

Hair 2.6E-02 -- 2.6E-02

Immunological 8.3E-04 -- 8.3E-04

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.4E-03 -- 3.4E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.4E-04 -- 2.4E-04

Skin 5.3E-02 -- 5.3E-02

Vascular 5.3E-02 -- 5.3E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.2.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 6.4E-06 -- 2.2E-06 8.5E-06 -- -- -- -- --

Chemical Total 6.4E-06 -- 2.2E-06 8.5E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 8.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 8.5E-06 0.0E+00

Medium Total 8.5E-06 0.0E+00

Receptor Total Total Risk Across All Media 8.5E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.9E+04 mg/kg 8.9E-04 mg/kg-day -- -- -- 6.2E-02 mg/kg-day 1.0E+00 mg/kg-day 6.2E-02

Antimony 3.9E+00 mg/kg 1.8E-07 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 4.0E-04 mg/kg-day 3.2E-02

Arsenic 1.2E+01 mg/kg 5.6E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.4E-07 3.9E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01

Beryllium 3.8E-01 mg/kg 1.7E-08 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-03 mg/kg-day 6.1E-04

Copper 4.9E+01 mg/kg 2.3E-06 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 4.0E-02 mg/kg-day 4.0E-03

Iron 4.0E+04 mg/kg 1.8E-03 mg/kg-day -- -- -- 1.3E-01 mg/kg-day 7.0E-01 mg/kg-day 1.8E-01

Manganese 7.7E+02 mg/kg 3.5E-05 mg/kg-day -- -- -- 2.5E-03 mg/kg-day 1.4E-01 mg/kg-day 1.8E-02

Mercury 2.5E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-04 mg/kg-day 2.7E-03

Nickel 7.0E+01 mg/kg 3.2E-06 mg/kg-day -- -- -- 2.2E-04 mg/kg-day 2.0E-02 mg/kg-day 1.1E-02

Thallium 1.6E-01 mg/kg 7.6E-09 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 6.5E-05 mg/kg-day 8.1E-03

Vanadium 1.2E+02 mg/kg 5.5E-06 mg/kg-day -- -- -- 3.9E-04 mg/kg-day 5.0E-03 mg/kg-day 7.7E-02

Exp. Route Total 8.4E-07 5.3E-01

Dermal Aluminum 1.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.9E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 2.3E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.5E-07 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Beryllium 3.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Copper 4.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.5E-07 5.4E-02

Exposure Point Total 1.2E-06 5.8E-01

Outdoor Air Inhalation Aluminum 1.9E+04 mg/kg 6.3E-02 ug/m3 -- -- -- 4.4E-03 mg/m3 5.0E-03 mg/m3 8.8E-01

(Particulates) Antimony 3.9E+00 mg/kg 1.3E-05 ug/m3 -- -- -- 9.0E-07 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 4.0E-05 ug/m3 4.3E-03 (μg/m3)-1 1.7E-07 2.8E-06 mg/m3 1.5E-05 mg/m3 1.8E-01

Beryllium 3.8E-01 mg/kg 1.2E-06 ug/m3 2.4E-03 (μg/m3)-1 3.0E-09 8.7E-08 mg/m3 2.0E-05 mg/m3 4.3E-03

Copper 4.9E+01 mg/kg 1.6E-04 ug/m3 -- -- -- 1.1E-05 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 1.3E-01 ug/m3 -- -- -- 9.1E-03 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 2.5E-03 ug/m3 -- -- -- 1.8E-04 mg/m3 5.0E-05 mg/m3 3.5E+00

Mercury 2.5E-01 mg/kg 8.3E-07 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E-04 mg/m3 1.9E-04

Nickel 7.0E+01 mg/kg 2.3E-04 ug/m3 2.6E-04 (μg/m3)-1 5.9E-08 1.6E-05 mg/m3 5.0E-05 mg/m3 3.2E-01

Thallium 1.6E-01 mg/kg 5.3E-07 ug/m3 -- -- -- 3.7E-08 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 3.9E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line



2 of 2

TABLE I3-7.2.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 2.3E-07 4.9E+00

Exposure Point Total 2.3E-07 4.9E+00

Exposure Medium Total 1.4E-06 5.5E+00

Medium Total 1.4E-06 5.5E+00

Receptor Total Total of Receptor Risks Across All Media 1.4E-06 Total of Receptor Hazards Across All Media 5.5E+00

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 6.2E-02 -- -- 6.2E-02

Antimony -- -- -- -- Blood 3.2E-02 -- -- 3.2E-02

Arsenic 8.4E-07 -- 3.5E-07 1.2E-06 Skin, Vascular 1.3E-01 -- 5.4E-02 1.8E-01

Beryllium -- -- -- -- GI 6.1E-04 -- -- 6.1E-04

Copper -- -- -- -- GI 4.0E-03 -- -- 4.0E-03

Iron -- -- -- -- GI 1.8E-01 -- -- 1.8E-01

Manganese -- -- -- -- CNS 1.8E-02 -- -- 1.8E-02

Mercury -- -- -- -- Immunological 2.7E-03 -- -- 2.7E-03

Nickel -- -- -- -- Body Weight, Organ Weight 1.1E-02 -- -- 1.1E-02

Thallium -- -- -- -- Blood, Hair 8.1E-03 -- -- 8.1E-03

Vanadium -- -- -- -- Hair 7.7E-02 -- -- 7.7E-02

Chemical Total 8.4E-07 -- 3.5E-07 1.2E-06 5.3E-01 -- 5.4E-02 5.8E-01

Exposure Point Total 1.2E-06 5.8E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 8.8E-01 -- 8.8E-01

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.7E-07 -- 1.7E-07 Developmental, Cardiovascular, CNS -- 1.8E-01 -- 1.8E-01

Beryllium -- 3.0E-09 -- 3.0E-09 Respiratory, Immunological -- 4.3E-03 -- 4.3E-03

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E+00 -- 3.5E+00

Mercury -- -- -- -- CNS -- 1.9E-04 -- 1.9E-04

Nickel -- 5.9E-08 -- 5.9E-08 Respiratory, Blood -- 3.2E-01 -- 3.2E-01

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.3E-07 -- 2.3E-07 -- 4.9E+00 -- 4.9E+00

Exposure Point Total 2.3E-07 4.9E+00

Exposure Medium Total 1.4E-06 5.5E+00

Medium Total 1.4E-06 5.5E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 5.5E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 3.6E-01 -- 3.6E-01

EPA U.S. Environmental Protection Agency Body Weight 1.1E-02 -- 1.1E-02

GI Gastrointestinal Cardiovascular 1.8E-01 -- 1.8E-01

NOAEL No observed adverse effects level CNS 4.6E+00 -- 4.6E+00
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.8E-01 -- 1.8E-01

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 1.9E-01 -- 1.9E-01

Hair 8.6E-02 -- 8.6E-02

Immunological 7.1E-03 -- 7.1E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 1.1E-02 -- 1.1E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 3.2E-01 -- 3.2E-01

Skin 1.8E-01 -- 1.8E-01

Vascular 1.8E-01 -- 1.8E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.2.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 8.4E-07 -- 3.5E-07 1.2E-06 -- -- -- -- --

Chemical Total 8.4E-07 -- 3.5E-07 1.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-06 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 3.5E+00 -- 3.5E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 3.5E+00 -- 3.5E+00

Exposure Point Total 0.0E+00 3.5E+00

Exposure Medium Total 1.2E-06 3.5E+00

Medium Total 1.2E-06 3.5E+00

Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 3.5E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 9.2E-03 mg/kg-day -- -- -- 2.7E-02 mg/kg-day 1.0E+00 mg/kg-day 2.7E-02

Antimony 4.7E+00 mg/kg 2.2E-06 mg/kg-day -- -- -- 6.4E-06 mg/kg-day 4.0E-04 mg/kg-day 1.6E-02

Arsenic 1.2E+01 mg/kg 5.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.6E-06 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.6E-02

Beryllium 8.4E-01 mg/kg 3.9E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 2.0E-03 mg/kg-day 5.8E-04

Cadmium 2.1E+00 mg/kg 1.0E-06 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 1.0E-03 mg/kg-day 2.9E-03

Copper 5.5E+01 mg/kg 2.6E-05 mg/kg-day -- -- -- 7.5E-05 mg/kg-day 4.0E-02 mg/kg-day 1.9E-03

Iron 4.0E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 5.5E-02 mg/kg-day 7.0E-01 mg/kg-day 7.9E-02

Manganese 7.4E+02 mg/kg 3.5E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 1.4E-01 mg/kg-day 7.3E-03

Mercury 2.7E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 3.7E-07 mg/kg-day 3.0E-04 mg/kg-day 1.2E-03

Nickel 6.8E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 9.3E-05 mg/kg-day 2.0E-02 mg/kg-day 4.7E-03

Thallium 1.6E-01 mg/kg 7.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 6.5E-05 mg/kg-day 3.5E-03

Vanadium 1.2E+02 mg/kg 5.7E-05 mg/kg-day -- -- -- 1.7E-04 mg/kg-day 5.0E-03 mg/kg-day 3.3E-02

Exp. Route Total 8.57E-06 2.3E-01

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 6.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-06 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.6E-03

Beryllium 8.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 2.1E+00 mg/kg 4.0E-09 mg/kg-day -- -- -- 1.2E-08 mg/kg-day 1.0E-03 mg/kg-day 1.2E-05

Copper 5.5E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.4E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 6.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.0E-06 6.7E-03

Exposure Point Total 9.6E-06 2.4E-01

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 4.7E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03

(Particulates) Antimony 4.7E+00 mg/kg 1.1E-06 ug/m3 -- -- -- 3.3E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 2.9E-06 ug/m3 4.3E-03 (μg/m3)-1 1.3E-08 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04

Beryllium 8.4E-01 mg/kg 2.0E-07 ug/m3 2.4E-03 (μg/m3)-1 4.9E-10 5.9E-10 mg/m3 2.0E-05 mg/m3 3.0E-05

Cadmium 2.1E+00 mg/kg 5.1E-07 ug/m3 4.2E-03 (μg/m3)-1 2.2E-09 1.5E-09 mg/m3 2.0E-05 mg/m3 7.5E-05

Copper 5.5E+01 mg/kg 1.3E-05 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 9.7E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 7.4E+02 mg/kg 1.8E-04 ug/m3 -- -- -- 5.2E-07 mg/m3 5.0E-05 mg/m3 1.0E-02

Mercury 2.7E-01 mg/kg 6.5E-08 ug/m3 -- -- -- 1.9E-10 mg/m3 3.0E-04 mg/m3 6.3E-07

Nickel 6.8E+01 mg/kg 1.6E-05 ug/m3 2.6E-04 (μg/m3)-1 4.3E-09 4.8E-08 mg/m3 5.0E-05 mg/m3 9.6E-04

Thallium 1.6E-01 mg/kg 4.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.6E-08 mg/m3 -- -- --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Radhika
Line
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TABLE I3-7.2.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Exp. Route Total 2.0E-08 1.5E-02

Exposure Point Total 2.0E-08 1.5E-02

Exposure Medium Total 9.6E-06 2.5E-01

Medium Total 9.6E-06 2.5E-01

Receptor Total Total of Receptor Risks Across All Media 9.6E-06 Total of Receptor Hazards Across All Media 2.5E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.7E-02 -- -- 2.7E-02

Antimony -- -- -- -- Blood 1.6E-02 -- -- 1.6E-02

Arsenic 8.6E-06 -- 1.0E-06 9.6E-06 Skin, Vascular 5.6E-02 -- 6.6E-03 6.2E-02

Beryllium -- -- -- -- GI 5.8E-04 -- -- 5.8E-04

Cadmium -- -- -- -- Kidney 2.9E-03 -- 1.2E-05 2.9E-03

Copper -- -- -- -- GI 1.9E-03 -- -- 1.9E-03

Iron -- -- -- -- GI 7.9E-02 -- -- 7.9E-02

Manganese -- -- -- -- CNS 7.3E-03 -- -- 7.3E-03

Mercury -- -- -- -- Immunological 1.2E-03 -- -- 1.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 4.7E-03 -- -- 4.7E-03

Thallium -- -- -- -- Blood, Hair 3.5E-03 -- -- 3.5E-03

Vanadium -- -- -- -- Hair 3.3E-02 -- -- 3.3E-02

Chemical Total 8.6E-06 -- 1.0E-06 9.6E-06 2.3E-01 -- 6.7E-03 2.4E-01

Exposure Point Total 9.6E-06 2.4E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.3E-08 -- 1.3E-08 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 4.9E-10 -- 4.9E-10 Respiratory, Immunological -- 3.0E-05 -- 3.0E-05

Cadmium -- 2.2E-09 -- 2.2E-09 Kidney, Respiratory -- 7.5E-05 -- 7.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.0E-02 -- 1.0E-02

Mercury -- -- -- -- CNS -- 6.3E-07 -- 6.3E-07

Nickel -- 4.3E-09 -- 4.3E-09 Respiratory, Blood -- 9.6E-04 -- 9.6E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.0E-08 -- 2.0E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 2.0E-08 1.5E-02

Exposure Medium Total 9.6E-06 2.5E-01

Medium Total 9.6E-06 2.5E-01

Receptor Total Total Risk Across All Media 9.6E-06 Total Hazard Across All Media 2.5E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 2.0E-02 -- 2.0E-02

EPA U.S. Environmental Protection Agency Body Weight 4.7E-03 -- 4.7E-03

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 4.8E-02 -- 4.8E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.1E-02 -- 8.1E-02

Hair 3.7E-02 -- 3.7E-02

Immunological 1.3E-03 -- 1.3E-03

Kidney 3.0E-03 -- 3.0E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.7E-03 -- 4.7E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 6.2E-02 -- 6.2E-02

Vascular 6.2E-02 -- 6.2E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.2.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 8.6E-06 -- 1.0E-06 9.6E-06 -- -- -- -- --

Chemical Total 8.6E-06 -- 1.0E-06 9.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 9.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 9.6E-06 0.0E+00

Medium Total 9.6E-06 0.0E+00

Receptor Total Total Risk Across All Media 9.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk



TABLE I3-7.2.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 2.1E-02 mg/kg-day -- -- -- 2.5E-01 mg/kg-day 1.0E+00 mg/kg-day 2.5E-01
Antimony 4.7E+00 mg/kg 5.1E-06 mg/kg-day -- -- -- 6.0E-05 mg/kg-day 4.0E-04 mg/kg-day 1.5E-01
Arsenic 1.2E+01 mg/kg 1.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.0E-05 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.2E-01
Beryllium 8.4E-01 mg/kg 9.2E-07 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 2.0E-03 mg/kg-day 5.4E-03
Cadmium 2.1E+00 mg/kg 2.3E-06 mg/kg-day -- -- -- 2.7E-05 mg/kg-day 1.0E-03 mg/kg-day 2.7E-02
Copper 5.5E+01 mg/kg 6.0E-05 mg/kg-day -- -- -- 7.0E-04 mg/kg-day 4.0E-02 mg/kg-day 1.8E-02
Iron 4.0E+04 mg/kg 4.4E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01
Manganese 7.4E+02 mg/kg 8.1E-04 mg/kg-day -- -- -- 9.5E-03 mg/kg-day 1.4E-01 mg/kg-day 6.8E-02
Mercury 2.7E-01 mg/kg 2.9E-07 mg/kg-day -- -- -- 3.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02
Nickel 6.8E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 8.7E-04 mg/kg-day 2.0E-02 mg/kg-day 4.4E-02
Thallium 1.6E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 6.5E-05 mg/kg-day 3.2E-02
Vanadium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 2.0E-05 2.2E+00

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --
Antimony 4.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --
Arsenic 1.2E+01 mg/kg 1.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.7E-06 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.5E-02
Beryllium 8.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --
Cadmium 2.1E+00 mg/kg 6.8E-09 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 1.0E-03 mg/kg-day 7.9E-05
Copper 5.5E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --
Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --
Manganese 7.4E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --
Mercury 2.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --
Nickel 6.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --
Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --
Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.7E-06 4.5E-02
Exposure Point Total 2.2E-05 2.2E+00

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03
(Particulates) Antimony 4.7E+00 mg/kg 2.8E-07 ug/m3 -- -- -- 3.3E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.4E-07 ug/m3 4.3E-03 (μg/m3)-1 3.2E-09 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04
Beryllium 8.4E-01 mg/kg 5.1E-08 ug/m3 2.4E-03 (μg/m3)-1 1.2E-10 5.9E-10 mg/m3 2.0E-05 mg/m3 3.0E-05
Cadmium 2.1E+00 mg/kg 1.3E-07 ug/m3 4.2E-03 (μg/m3)-1 5.4E-10 1.5E-09 mg/m3 2.0E-05 mg/m3 7.5E-05
Copper 5.5E+01 mg/kg 3.3E-06 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --
Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --
Manganese 7.4E+02 mg/kg 4.5E-05 ug/m3 -- -- -- 5.2E-07 mg/m3 5.0E-05 mg/m3 1.0E-02
Mercury 2.7E-01 mg/kg 1.6E-08 ug/m3 -- -- -- 1.9E-10 mg/m3 3.0E-04 mg/m3 6.3E-07
Nickel 6.8E+01 mg/kg 4.1E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 4.8E-08 mg/m3 5.0E-05 mg/m3 9.6E-04
Thallium 1.6E-01 mg/kg 9.9E-09 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --
Vanadium 1.2E+02 mg/kg 7.4E-06 ug/m3 -- -- -- 8.6E-08 mg/m3 -- -- --

Exp. Route Total 4.9E-09 1.5E-02
Exposure Point Total 4.9E-09 1.5E-02

Exposure Medium Total 2.2E-05 2.2E+00
Medium Total 2.2E-05 2.2E+00
Receptor Total Total of Receptor Risks Across All Media 2.2E-05 Total of Receptor Hazards Across All Media 2.2E+00

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I3-7.2.5

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC
Value Units Value Units Value Units Value Units Value Units

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.
-- Not available or not applicable
bgs Below ground surface
CSF Cancer slope factor
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
mg/kg Milligram per kilogram
mg/kg-day Milligram per kilogram per day
(mg/kg-day)-1 1/(Milligram per kilogram per day)
mg/m3 Milligram per cubic meter
RAGS Risk Assessment Guidance for Superfund
RfC Reference concentration
RfD Reference dose
RME Reasonable maximum exposure
ug/m3 Microgram per cubic meter
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TABLE I3-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.5E-01 -- -- 2.5E-01

Antimony -- -- -- -- Blood 1.5E-01 -- -- 1.5E-01

Arsenic 2.0E-05 -- 1.7E-06 2.2E-05 Skin, Vascular 5.2E-01 -- 4.5E-02 5.6E-01

Beryllium -- -- -- -- GI 5.4E-03 -- -- 5.4E-03

Cadmium -- -- -- -- Kidney 2.7E-02 -- 7.9E-05 2.7E-02

Copper -- -- -- -- GI 1.8E-02 -- -- 1.8E-02

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 6.8E-02 -- -- 6.8E-02

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.4E-02 -- -- 4.4E-02

Thallium -- -- -- -- Blood, Hair 3.2E-02 -- -- 3.2E-02

Vanadium -- -- -- -- CNS 3.1E-01 -- -- 3.1E-01

Chemical Total 2.0E-05 -- 1.7E-06 2.2E-05 2.2E+00 -- 4.5E-02 2.2E+00

Exposure Point Total 2.2E-05 2.2E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.2E-09 -- 3.2E-09 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 1.2E-10 -- 1.2E-10 Respiratory, Immunological -- 3.0E-05 -- 3.0E-05

Cadmium -- 5.4E-10 -- 5.4E-10 Kidney, Respiratory -- 7.5E-05 -- 7.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.0E-02 -- 1.0E-02

Mercury -- -- -- -- CNS -- 6.3E-07 -- 6.3E-07

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 9.6E-04 -- 9.6E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.9E-09 -- 4.9E-09 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 4.9E-09 1.5E-02

Exposure Medium Total 2.2E-05 2.2E+00

Medium Total 2.2E-05 2.2E+00

Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 2.2E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.8E-01 -- 1.8E-01

EPA U.S. Environmental Protection Agency Body Weight 4.4E-02 -- 4.4E-02

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.6E-01 -- 7.6E-01

Hair 3.4E-01 -- 3.4E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney 2.7E-02 -- 2.7E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.4E-02 -- 4.4E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.2.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.0E-05 -- 1.7E-06 2.2E-05 -- -- -- -- --

Chemical Total 2.0E-05 -- 1.7E-06 2.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-05 0.0E+00

Medium Total 2.2E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 3.1E-02 mg/kg-day -- -- -- 2.5E-01 mg/kg-day 1.0E+00 mg/kg-day 2.5E-01

Antimony 4.7E+00 mg/kg 7.3E-06 mg/kg-day -- -- -- 6.0E-05 mg/kg-day 4.0E-04 mg/kg-day 1.5E-01

Arsenic 1.2E+01 mg/kg 1.9E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.9E-05 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.2E-01

Beryllium 8.4E-01 mg/kg 1.3E-06 mg/kg-day -- -- -- 1.1E-05 mg/kg-day 2.0E-03 mg/kg-day 5.4E-03

Cadmium 2.1E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 2.7E-05 mg/kg-day 1.0E-03 mg/kg-day 2.7E-02

Copper 5.5E+01 mg/kg 8.6E-05 mg/kg-day -- -- -- 7.0E-04 mg/kg-day 4.0E-02 mg/kg-day 1.8E-02

Iron 4.0E+04 mg/kg 6.3E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01

Manganese 7.4E+02 mg/kg 1.2E-03 mg/kg-day -- -- -- 9.5E-03 mg/kg-day 1.4E-01 mg/kg-day 6.8E-02

Mercury 2.7E-01 mg/kg 4.2E-07 mg/kg-day -- -- -- 3.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Nickel 6.8E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 8.7E-04 mg/kg-day 2.0E-02 mg/kg-day 4.4E-02

Thallium 1.6E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 6.5E-05 mg/kg-day 3.2E-02

Vanadium 1.2E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 2.9E-05 2.2E+00

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 4.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.8E-06 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.5E-02

Beryllium 8.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 2.1E+00 mg/kg 1.1E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 1.0E-03 mg/kg-day 7.9E-05

Copper 5.5E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.4E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 6.8E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.8E-06 4.5E-02

Exposure Point Total 3.1E-05 2.2E+00

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 5.9E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03

(Particulates) Antimony 4.7E+00 mg/kg 1.4E-06 ug/m3 -- -- -- 3.3E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 3.7E-06 ug/m3 4.3E-03 (μg/m3)-1 1.6E-08 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04

Beryllium 8.4E-01 mg/kg 2.5E-07 ug/m3 2.4E-03 (μg/m3)-1 6.1E-10 5.9E-10 mg/m3 2.0E-05 mg/m3 3.0E-05

Cadmium 2.1E+00 mg/kg 6.4E-07 ug/m3 4.2E-03 (μg/m3)-1 2.7E-09 1.5E-09 mg/m3 2.0E-05 mg/m3 7.5E-05

Copper 5.5E+01 mg/kg 1.7E-05 ug/m3 -- -- -- 3.9E-08 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 7.4E+02 mg/kg 2.2E-04 ug/m3 -- -- -- 5.2E-07 mg/m3 5.0E-05 mg/m3 1.0E-02

Mercury 2.7E-01 mg/kg 8.1E-08 ug/m3 -- -- -- 1.9E-10 mg/m3 3.0E-04 mg/m3 6.3E-07

Nickel 6.8E+01 mg/kg 2.1E-05 ug/m3 2.6E-04 (μg/m3)-1 5.4E-09 4.8E-08 mg/m3 5.0E-05 mg/m3 9.6E-04

Thallium 1.6E-01 mg/kg 5.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Vanadium 1.2E+02 mg/kg 3.7E-05 ug/m3 -- -- -- 8.6E-08 mg/m3 -- -- --

Exp. Route Total 2.4E-08 1.5E-02

Exposure Medium Total 3.1E-05 2.2E+00

Medium Total 3.1E-05 2.2E+00

Receptor Total Total of Receptor Risks Across All Media 3.1E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.5E-01 -- -- 2.5E-01

Antimony -- -- -- -- Blood 1.5E-01 -- -- 1.5E-01

Arsenic 2.9E-05 -- 2.8E-06 3.1E-05 Skin, Vascular 5.2E-01 -- 4.5E-02 5.6E-01

Beryllium -- -- -- -- GI 5.4E-03 -- -- 5.4E-03

Cadmium -- -- -- -- Kidney 2.7E-02 -- 7.9E-05 2.7E-02

Copper -- -- -- -- GI 1.8E-02 -- -- 1.8E-02

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 6.8E-02 -- -- 6.8E-02

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.4E-02 -- -- 4.4E-02

Thallium -- -- -- -- Blood, Hair 3.2E-02 -- -- 3.2E-02

Vanadium -- -- -- -- CNS 3.1E-01 -- -- 3.1E-01

Chemical Total 2.9E-05 -- 2.8E-06 3.1E-05 2.2E+00 -- 4.5E-02 2.2E+00

Exposure Point Total 3.1E-05 2.2E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.6E-08 -- 1.6E-08 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 6.1E-10 -- 6.1E-10 Respiratory, Immunological -- 3.0E-05 -- 3.0E-05

Cadmium -- 2.7E-09 -- 2.7E-09 Kidney, Respiratory -- 7.5E-05 -- 7.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.0E-02 -- 1.0E-02

Mercury -- -- -- -- CNS -- 6.3E-07 -- 6.3E-07

Nickel -- 5.4E-09 -- 5.4E-09 Respiratory, Blood -- 9.6E-04 -- 9.6E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-08 -- 2.4E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 2.4E-08 1.5E-02

Exposure Medium Total 3.1E-05 2.2E+00

Medium Total 3.1E-05 2.2E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 2.2E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.8E-01 -- 1.8E-01

EPA U.S. Environmental Protection Agency Body Weight 4.4E-02 -- 4.4E-02

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.6E-01 -- 7.6E-01

Hair 3.4E-01 -- 3.4E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney 2.7E-02 -- 2.7E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.4E-02 -- 4.4E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.2.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.9E-05 -- 2.8E-06 3.1E-05 -- -- -- -- --

Chemical Total 2.9E-05 -- 2.8E-06 3.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.1E-05 0.0E+00

Medium Total 3.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.9E+04 mg/kg 9.0E-03 mg/kg-day -- -- -- 2.6E-02 mg/kg-day 1.0E+00 mg/kg-day 2.6E-02

Antimony 3.9E+00 mg/kg 1.8E-06 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 4.0E-04 mg/kg-day 1.3E-02

Arsenic 1.2E+01 mg/kg 5.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.5E-06 1.7E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02

Beryllium 3.8E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 2.0E-03 mg/kg-day 2.6E-04

Copper 4.9E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 4.0E-02 mg/kg-day 1.7E-03

Iron 4.0E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 5.5E-02 mg/kg-day 7.0E-01 mg/kg-day 7.8E-02

Manganese 7.7E+02 mg/kg 3.6E-04 mg/kg-day -- -- -- 1.1E-03 mg/kg-day 1.4E-01 mg/kg-day 7.5E-03

Mercury 2.5E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.5E-07 mg/kg-day 3.0E-04 mg/kg-day 1.2E-03

Nickel 7.0E+01 mg/kg 3.3E-05 mg/kg-day -- -- -- 9.5E-05 mg/kg-day 2.0E-02 mg/kg-day 4.8E-03

Thallium 1.6E-01 mg/kg 7.7E-08 mg/kg-day -- -- -- 2.2E-07 mg/kg-day 6.5E-05 mg/kg-day 3.5E-03

Vanadium 1.2E+02 mg/kg 5.6E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 5.0E-03 mg/kg-day 3.3E-02

Exp. Route Total 8.55E-06 2.3E-01

Dermal Aluminum 1.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.9E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 6.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-06 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.6E-03

Beryllium 3.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Copper 4.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.0E-06 6.6E-03

Exposure Point Total 9.6E-06 2.3E-01

Outdoor Air Inhalation Aluminum 1.9E+04 mg/kg 4.6E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.7E-03

(Particulates) Antimony 3.9E+00 mg/kg 9.5E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 2.9E-06 ug/m3 4.3E-03 (μg/m3)-1 1.3E-08 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04

Beryllium 3.8E-01 mg/kg 9.2E-08 ug/m3 2.4E-03 (μg/m3)-1 2.2E-10 2.7E-10 mg/m3 2.0E-05 mg/m3 1.3E-05

Copper 4.9E+01 mg/kg 1.2E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 9.7E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 1.9E-04 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 2.5E-01 mg/kg 6.1E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 7.0E+01 mg/kg 1.7E-05 ug/m3 2.6E-04 (μg/m3)-1 4.4E-09 4.9E-08 mg/m3 5.0E-05 mg/m3 9.8E-04

Thallium 1.6E-01 mg/kg 4.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 1.7E-08 1.5E-02

Exposure Point Total 1.7E-08 1.5E-02

Exposure Medium Total 9.6E-06 2.5E-01

Medium Total 9.6E-06 2.5E-01

Receptor Total Total of Receptor Risks Across All Media 9.6E-06 Total of Receptor Hazards Across All Media 2.5E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.6E-02 -- -- 2.6E-02

Antimony -- -- -- -- Blood 1.3E-02 -- -- 1.3E-02

Arsenic 8.5E-06 -- 1.0E-06 9.6E-06 Skin, Vascular 5.5E-02 -- 6.6E-03 6.2E-02

Beryllium -- -- -- -- GI 2.6E-04 -- -- 2.6E-04

Copper -- -- -- -- GI 1.7E-03 -- -- 1.7E-03

Iron -- -- -- -- GI 7.8E-02 -- -- 7.8E-02

Manganese -- -- -- -- CNS 7.5E-03 -- -- 7.5E-03

Mercury -- -- -- -- Immunological 1.2E-03 -- -- 1.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 4.8E-03 -- -- 4.8E-03

Thallium -- -- -- -- Blood, Hair 3.5E-03 -- -- 3.5E-03

Vanadium -- -- -- -- Hair 3.3E-02 -- -- 3.3E-02

Chemical Total 8.5E-06 -- 1.0E-06 9.6E-06 2.3E-01 -- 6.6E-03 2.3E-01

Exposure Point Total 9.6E-06 2.3E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.7E-03 -- 2.7E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.3E-08 -- 1.3E-08 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 2.2E-10 -- 2.2E-10 Respiratory, Immunological -- 1.3E-05 -- 1.3E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 4.4E-09 -- 4.4E-09 Respiratory, Blood -- 9.8E-04 -- 9.8E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.7E-08 -- 1.7E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 1.7E-08 1.5E-02

Exposure Medium Total 9.6E-06 2.5E-01

Medium Total 9.6E-06 2.5E-01

Receptor Total Total Risk Across All Media 9.6E-06 Total Hazard Across All Media 2.5E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California



2 of 2

TABLE I3-8.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.8E-02 -- 1.8E-02

EPA U.S. Environmental Protection Agency Body Weight 4.8E-03 -- 4.8E-03

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 4.8E-02 -- 4.8E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.0E-02 -- 8.0E-02

Hair 3.6E-02 -- 3.6E-02

Immunological 1.2E-03 -- 1.2E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.8E-03 -- 4.8E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.0E-03 -- 1.0E-03

Skin 6.2E-02 -- 6.2E-02

Vascular 6.2E-02 -- 6.2E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.2.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 8.5E-06 -- 1.0E-06 9.6E-06 -- -- -- -- --

Chemical Total 8.5E-06 -- 1.0E-06 9.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 9.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 9.6E-06 0.0E+00

Medium Total 9.6E-06 0.0E+00

Receptor Total Total Risk Across All Media 9.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.9E+04 mg/kg 2.1E-02 mg/kg-day -- -- -- 2.5E-01 mg/kg-day 1.0E+00 mg/kg-day 2.5E-01

Antimony 3.9E+00 mg/kg 4.3E-06 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 4.0E-04 mg/kg-day 1.3E-01

Arsenic 1.2E+01 mg/kg 1.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.0E-05 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.2E-01

Beryllium 3.8E-01 mg/kg 4.2E-07 mg/kg-day -- -- -- 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.4E-03

Copper 4.9E+01 mg/kg 5.4E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 4.0E-02 mg/kg-day 1.6E-02

Iron 4.0E+04 mg/kg 4.4E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01

Manganese 7.7E+02 mg/kg 8.4E-04 mg/kg-day -- -- -- 9.8E-03 mg/kg-day 1.4E-01 mg/kg-day 7.0E-02

Mercury 2.5E-01 mg/kg 2.8E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Nickel 7.0E+01 mg/kg 7.6E-05 mg/kg-day -- -- -- 8.9E-04 mg/kg-day 2.0E-02 mg/kg-day 4.5E-02

Thallium 1.6E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 6.5E-05 mg/kg-day 3.2E-02

Vanadium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 2.0E-05 2.1E+00

Dermal Aluminum 1.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.9E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.7E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.5E-02

Beryllium 3.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Copper 4.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.7E-06 4.5E-02

Exposure Point Total 2.2E-05 2.1E+00

Outdoor Air Inhalation Aluminum 1.9E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.7E-03

(Particulates) Antimony 3.9E+00 mg/kg 2.4E-07 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.3E-07 ug/m3 4.3E-03 (μg/m3)-1 3.2E-09 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04

Beryllium 3.8E-01 mg/kg 2.3E-08 ug/m3 2.4E-03 (μg/m3)-1 5.5E-11 2.7E-10 mg/m3 2.0E-05 mg/m3 1.3E-05

Copper 4.9E+01 mg/kg 3.0E-06 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 4.6E-05 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 7.0E+01 mg/kg 4.2E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 4.9E-08 mg/m3 5.0E-05 mg/m3 9.8E-04

Thallium 1.6E-01 mg/kg 9.9E-09 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.3E-09 1.5E-02

Exposure Point Total 4.3E-09 1.5E-02

Exposure Medium Total 2.2E-05 2.2E+00

Medium Total 2.2E-05 2.2E+00

Receptor Total Total of Receptor Risks Across All Media 2.2E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.5E-01 -- -- 2.5E-01

Antimony -- -- -- -- Blood 1.3E-01 -- -- 1.3E-01

Arsenic 2.0E-05 -- 1.7E-06 2.2E-05 Skin, Vascular 5.2E-01 -- 4.5E-02 5.6E-01

Beryllium -- -- -- -- GI 2.4E-03 -- -- 2.4E-03

Copper -- -- -- -- GI 1.6E-02 -- -- 1.6E-02

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 7.0E-02 -- -- 7.0E-02

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.5E-02 -- -- 4.5E-02

Thallium -- -- -- -- Blood, Hair 3.2E-02 -- -- 3.2E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Chemical Total 2.0E-05 -- 1.7E-06 2.2E-05 2.1E+00 -- 4.5E-02 2.1E+00

Exposure Point Total 2.2E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.7E-03 -- 2.7E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.2E-09 -- 3.2E-09 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 5.5E-11 -- 5.5E-11 Respiratory, Immunological -- 1.3E-05 -- 1.3E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 9.8E-04 -- 9.8E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.3E-09 -- 4.3E-09 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 4.3E-09 1.5E-02

Exposure Medium Total 2.2E-05 2.2E+00

Medium Total 2.2E-05 2.2E+00

Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 2.2E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.6E-01 -- 1.6E-01

EPA U.S. Environmental Protection Agency Body Weight 4.5E-02 -- 4.5E-02

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.5E-01 -- 7.5E-01

Hair 3.4E-01 -- 3.4E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.5E-02 -- 4.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.0E-03 -- 1.0E-03

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)



1 of 1

TABLE I3-9.2.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.0E-05 -- 1.7E-06 2.2E-05 -- -- -- -- --

Chemical Total 2.0E-05 -- 1.7E-06 2.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.2E-05 0.0E+00

Medium Total 2.2E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.9E+04 mg/kg 3.0E-02 mg/kg-day -- -- -- 2.5E-01 mg/kg-day 1.0E+00 mg/kg-day 2.5E-01

Antimony 3.9E+00 mg/kg 6.2E-06 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 4.0E-04 mg/kg-day 1.3E-01

Arsenic 1.2E+01 mg/kg 1.9E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.8E-05 1.6E-04 mg/kg-day 3.0E-04 mg/kg-day 5.2E-01

Beryllium 3.8E-01 mg/kg 5.9E-07 mg/kg-day -- -- -- 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.4E-03

Copper 4.9E+01 mg/kg 7.7E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 4.0E-02 mg/kg-day 1.6E-02

Iron 4.0E+04 mg/kg 6.3E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01

Manganese 7.7E+02 mg/kg 1.2E-03 mg/kg-day -- -- -- 9.8E-03 mg/kg-day 1.4E-01 mg/kg-day 7.0E-02

Mercury 2.5E-01 mg/kg 4.0E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Nickel 7.0E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 8.9E-04 mg/kg-day 2.0E-02 mg/kg-day 4.5E-02

Thallium 1.6E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 6.5E-05 mg/kg-day 3.2E-02

Vanadium 1.2E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 2.8E-05 2.1E+00

Dermal Aluminum 1.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.9E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.8E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.5E-02

Beryllium 3.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Copper 4.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 7.7E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 1.6E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.8E-06 4.5E-02

Exposure Point Total 3.1E-05 2.1E+00

Outdoor Air Inhalation Aluminum 1.9E+04 mg/kg 5.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.7E-03

(Particulates) Antimony 3.9E+00 mg/kg 1.2E-06 ug/m3 -- -- -- 2.8E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 3.7E-06 ug/m3 4.3E-03 (μg/m3)-1 1.6E-08 8.6E-09 mg/m3 1.5E-05 mg/m3 5.7E-04

Beryllium 3.8E-01 mg/kg 1.1E-07 ug/m3 2.4E-03 (μg/m3)-1 2.8E-10 2.7E-10 mg/m3 2.0E-05 mg/m3 1.3E-05

Copper 4.9E+01 mg/kg 1.5E-05 ug/m3 -- -- -- 3.5E-08 mg/m3 -- -- --

Iron 4.0E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 7.7E+02 mg/kg 2.3E-04 ug/m3 -- -- -- 5.4E-07 mg/m3 5.0E-05 mg/m3 1.1E-02

Mercury 2.5E-01 mg/kg 7.7E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 7.0E+01 mg/kg 2.1E-05 ug/m3 2.6E-04 (μg/m3)-1 5.5E-09 4.9E-08 mg/m3 5.0E-05 mg/m3 9.8E-04

Thallium 1.6E-01 mg/kg 5.0E-08 ug/m3 -- -- -- 1.2E-10 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 3.6E-05 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.2.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 2.2E-08 1.5E-02

Exposure Point Total 2.2E-08 1.5E-02

Exposure Medium Total 3.1E-05 2.2E+00

Medium Total 3.1E-05 2.2E+00

Receptor Total Total of Receptor Risks Across All Media 3.1E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.5E-01 -- -- 2.5E-01

Antimony -- -- -- -- Blood 1.3E-01 -- -- 1.3E-01

Arsenic 2.8E-05 -- 2.8E-06 3.1E-05 Skin, Vascular 5.2E-01 -- 4.5E-02 5.6E-01

Beryllium -- -- -- -- GI 2.4E-03 -- -- 2.4E-03

Copper -- -- -- -- GI 1.6E-02 -- -- 1.6E-02

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 7.0E-02 -- -- 7.0E-02

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.5E-02 -- -- 4.5E-02

Thallium -- -- -- -- Blood, Hair 3.2E-02 -- -- 3.2E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Chemical Total 2.8E-05 -- 2.8E-06 3.1E-05 2.1E+00 -- 4.5E-02 2.1E+00

Exposure Point Total 3.1E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.7E-03 -- 2.7E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.6E-08 -- 1.6E-08 Developmental, Cardiovascular, CNS -- 5.7E-04 -- 5.7E-04

Beryllium -- 2.8E-10 -- 2.8E-10 Respiratory, Immunological -- 1.3E-05 -- 1.3E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E-02 -- 1.1E-02

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 5.5E-09 -- 5.5E-09 Respiratory, Blood -- 9.8E-04 -- 9.8E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.2E-08 -- 2.2E-08 -- 1.5E-02 -- 1.5E-02

Exposure Point Total 2.2E-08 1.5E-02

Exposure Medium Total 3.1E-05 2.2E+00

Medium Total 3.1E-05 2.2E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 2.2E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.6E-01 -- 1.6E-01

EPA U.S. Environmental Protection Agency Body Weight 4.5E-02 -- 4.5E-02

GI Gastrointestinal Cardiovascular 5.7E-04 -- 5.7E-04

NOAEL No observed adverse effects level CNS 3.3E-01 -- 3.3E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 5.7E-04 -- 5.7E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.5E-01 -- 7.5E-01

Hair 3.4E-01 -- 3.4E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 4.5E-02 -- 4.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.0E-03 -- 1.0E-03

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.2.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.8E-05 -- 2.8E-06 3.1E-05 -- -- -- -- --

Chemical Total 2.8E-05 -- 2.8E-06 3.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.1E-05 0.0E+00

Medium Total 3.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 2, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.7E+04 mg/kg 6.0E-03 mg/kg-day -- -- -- 1.7E-02 mg/kg-day 1.0E+00 mg/kg-day 1.7E-02

Antimony 2.3E+00 mg/kg 8.1E-07 mg/kg-day -- -- -- 2.3E-06 mg/kg-day 4.0E-04 mg/kg-day 5.7E-03

Arsenic 1.3E+01 mg/kg 4.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.0E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

Beryllium 4.5E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.4E-07 mg/kg-day 2.0E-03 mg/kg-day 2.2E-04

Cadmium 1.5E+00 mg/kg 5.4E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 1.0E-03 mg/kg-day 1.5E-03

Copper 4.2E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 4.1E-05 mg/kg-day 4.0E-02 mg/kg-day 1.0E-03

Iron 3.5E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.5E-02 mg/kg-day 7.0E-01 mg/kg-day 4.9E-02

Manganese 6.9E+02 mg/kg 2.4E-04 mg/kg-day -- -- -- 6.8E-04 mg/kg-day 1.4E-01 mg/kg-day 4.8E-03

Mercury 1.0E-01 mg/kg 3.6E-08 mg/kg-day -- -- -- 1.0E-07 mg/kg-day 3.0E-04 mg/kg-day 3.4E-04

Nickel 4.6E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 4.5E-05 mg/kg-day 2.0E-02 mg/kg-day 2.2E-03

Vanadium 7.0E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 6.9E-05 mg/kg-day 5.0E-03 mg/kg-day 1.4E-02

Exp. Route Total 7.0E-06 1.4E-01

Dermal Aluminum 1.7E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.3E+01 mg/kg 1.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.4E-06 4.5E-06 mg/kg-day 3.0E-04 mg/kg-day 1.5E-02

Beryllium 4.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 6.2E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 1.0E-03 mg/kg-day 1.7E-05

Copper 4.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.0E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.4E-06 1.5E-02

Exposure Point Total 9.4E-06 1.5E-01

Outdoor Air Inhalation Aluminum 1.7E+04 mg/kg 1.0E-03 ug/m3 -- -- -- 2.9E-06 mg/m3 5.0E-03 mg/m3 5.7E-04

(Particulates) Antimony 2.3E+00 mg/kg 1.4E-07 ug/m3 -- -- -- 3.9E-10 mg/m3 -- -- --

Arsenic 1.3E+01 mg/kg 8.0E-07 ug/m3 4.3E-03 (μg/m3)-1 3.4E-09 2.2E-09 mg/m3 1.5E-05 mg/m3 1.5E-04

Beryllium 4.5E-01 mg/kg 2.7E-08 ug/m3 2.4E-03 (μg/m3)-1 6.5E-11 7.6E-11 mg/m3 2.0E-05 mg/m3 3.8E-06

Cadmium 1.5E+00 mg/kg 9.3E-08 ug/m3 4.2E-03 (μg/m3)-1 3.9E-10 2.6E-10 mg/m3 2.0E-05 mg/m3 1.3E-05

Copper 4.2E+01 mg/kg 2.5E-06 ug/m3 -- -- -- 7.0E-09 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 5.9E-06 mg/m3 -- -- --

Manganese 6.9E+02 mg/kg 4.1E-05 ug/m3 -- -- -- 1.2E-07 mg/m3 5.0E-05 mg/m3 2.3E-03

Mercury 1.0E-01 mg/kg 6.3E-09 ug/m3 -- -- -- 1.8E-11 mg/m3 3.0E-04 mg/m3 5.8E-08

Nickel 4.6E+01 mg/kg 2.7E-06 ug/m3 2.6E-04 (μg/m3)-1 7.1E-10 7.7E-09 mg/m3 5.0E-05 mg/m3 1.5E-04

Vanadium 7.0E+01 mg/kg 4.2E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.6E-09 3.2E-03

Exposure Point Total 4.6E-09 3.2E-03

Exposure Medium Total 9.4E-06 1.6E-01

Medium Total 9.4E-06 1.6E-01

Receptor Total Total of Receptor Risks Across All Media 9.4E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Antimony -- -- -- -- Blood 5.7E-03 -- -- 5.7E-03

Arsenic 7.0E-06 -- 2.4E-06 9.4E-06 Skin, Vascular 4.3E-02 -- 1.5E-02 5.8E-02

Beryllium -- -- -- -- GI 2.2E-04 -- -- 2.2E-04

Cadmium -- -- -- -- Kidney 1.5E-03 -- 1.7E-05 1.5E-03

Copper -- -- -- -- GI 1.0E-03 -- -- 1.0E-03

Iron -- -- -- -- GI 4.9E-02 -- -- 4.9E-02

Manganese -- -- -- -- CNS 4.8E-03 -- -- 4.8E-03

Mercury -- -- -- -- Immunological 3.4E-04 -- -- 3.4E-04

Nickel -- -- -- -- Body Weight, Organ Weight 2.2E-03 -- -- 2.2E-03

Vanadium -- -- -- -- Hair 1.4E-02 -- -- 1.4E-02

Chemical Total 7.0E-06 -- 2.4E-06 9.4E-06 1.4E-01 -- 1.5E-02 1.5E-01

Exposure Point Total 9.4E-06 1.5E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 5.7E-04 -- 5.7E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.4E-09 -- 3.4E-09 Developmental, Cardiovascular, CNS -- 1.5E-04 -- 1.5E-04

Beryllium -- 6.5E-11 -- 6.5E-11 Respiratory, Immunological -- 3.8E-06 -- 3.8E-06

Cadmium -- 3.9E-10 -- 3.9E-10 Kidney, Respiratory -- 1.3E-05 -- 1.3E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.3E-03 -- 2.3E-03

Mercury -- -- -- -- CNS -- 5.8E-08 -- 5.8E-08

Nickel -- 7.1E-10 -- 7.1E-10 Respiratory, Blood -- 1.5E-04 -- 1.5E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.6E-09 -- 4.6E-09 -- 3.2E-03 -- 3.2E-03

Exposure Point Total 4.6E-09 3.2E-03

Exposure Medium Total 9.4E-06 1.6E-01

Medium Total 9.4E-06 1.6E-01

Receptor Total Total Risk Across All Media 9.4E-06 Total Hazard Across All Media 1.6E-01

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 5.9E-03 -- 5.9E-03

EPA U.S. Environmental Protection Agency Body Weight 2.2E-03 -- 2.2E-03

GI Gastrointestinal Cardiovascular 1.5E-04 -- 1.5E-04

NOAEL No observed adverse effects level CNS 2.5E-02 -- 2.5E-02

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 1.5E-04 -- 1.5E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 5.1E-02 -- 5.1E-02

Hair 1.4E-02 -- 1.4E-02

Immunological 3.4E-04 -- 3.4E-04

Kidney 1.5E-03 -- 1.5E-03

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 2.2E-03 -- 2.2E-03

PNS -- -- --

Reproductive -- -- --

Respiratory 1.7E-04 -- 1.7E-04

Skin 5.8E-02 -- 5.8E-02

Vascular 5.8E-02 -- 5.8E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.3.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 7.0E-06 -- 2.4E-06 9.4E-06 -- -- -- -- --

Chemical Total 7.0E-06 -- 2.4E-06 9.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 9.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 9.4E-06 0.0E+00

Medium Total 9.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 9.4E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 6.4E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.0E+00 mg/kg-day 1.8E-02

Antimony 2.7E+00 mg/kg 9.4E-07 mg/kg-day -- -- -- 2.6E-06 mg/kg-day 4.0E-04 mg/kg-day 6.6E-03

Arsenic 1.2E+01 mg/kg 4.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.3E-06 1.2E-05 mg/kg-day 3.0E-04 mg/kg-day 3.9E-02

Beryllium 5.1E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 4.9E-07 mg/kg-day 2.0E-03 mg/kg-day 2.5E-04

Cadmium 1.4E+00 mg/kg 4.7E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 1.0E-03 mg/kg-day 1.3E-03

Iron 3.8E+04 mg/kg 1.3E-02 mg/kg-day -- -- -- 3.7E-02 mg/kg-day 7.0E-01 mg/kg-day 5.3E-02

Manganese 6.6E+02 mg/kg 2.3E-04 mg/kg-day -- -- -- 6.4E-04 mg/kg-day 1.4E-01 mg/kg-day 4.6E-03

Mercury 1.2E-01 mg/kg 4.3E-08 mg/kg-day -- -- -- 1.2E-07 mg/kg-day 3.0E-04 mg/kg-day 4.0E-04

Nickel 5.6E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 5.5E-05 mg/kg-day 2.0E-02 mg/kg-day 2.7E-03

Thallium 8.1E-02 mg/kg 2.8E-08 mg/kg-day -- -- -- 7.9E-08 mg/kg-day 6.5E-05 mg/kg-day 1.2E-03

Vanadium 9.7E+01 mg/kg 3.4E-05 mg/kg-day -- -- -- 9.5E-05 mg/kg-day 5.0E-03 mg/kg-day 1.9E-02

Exp. Route Total 6.3E-06 1.5E-01

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-06 4.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Beryllium 5.1E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 5.4E-09 mg/kg-day -- -- -- 1.5E-08 mg/kg-day 1.0E-03 mg/kg-day 1.5E-05

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.6E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.2E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 9.7E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.2E-06 1.3E-02

Exposure Point Total 8.4E-06 1.6E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 1.1E-03 ug/m3 -- -- -- 3.1E-06 mg/m3 5.0E-03 mg/m3 6.1E-04

(Particulates) Antimony 2.7E+00 mg/kg 1.6E-07 ug/m3 -- -- -- 4.5E-10 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.2E-07 ug/m3 4.3E-03 (μg/m3)-1 3.1E-09 2.0E-09 mg/m3 1.5E-05 mg/m3 1.3E-04

Beryllium 5.1E-01 mg/kg 3.0E-08 ug/m3 2.4E-03 (μg/m3)-1 7.3E-11 8.5E-11 mg/m3 2.0E-05 mg/m3 4.2E-06

Cadmium 1.4E+00 mg/kg 8.1E-08 ug/m3 4.2E-03 (μg/m3)-1 3.4E-10 2.3E-10 mg/m3 2.0E-05 mg/m3 1.1E-05

Iron 3.8E+04 mg/kg 2.3E-03 ug/m3 -- -- -- 6.4E-06 mg/m3 -- -- --

Manganese 6.6E+02 mg/kg 3.9E-05 ug/m3 -- -- -- 1.1E-07 mg/m3 5.0E-05 mg/m3 2.2E-03

Mercury 1.2E-01 mg/kg 7.4E-09 ug/m3 -- -- -- 2.1E-11 mg/m3 3.0E-04 mg/m3 6.9E-08

Nickel 5.6E+01 mg/kg 3.3E-06 ug/m3 2.6E-04 (μg/m3)-1 8.7E-10 9.4E-09 mg/m3 5.0E-05 mg/m3 1.9E-04

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 1.4E-11 mg/m3 -- -- --

Vanadium 9.7E+01 mg/kg 5.8E-06 ug/m3 -- -- -- 1.6E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.4E-09 3.2E-03

Exposure Point Total 4.4E-09 3.2E-03

Exposure Medium Total 8.4E-06 1.6E-01

Medium Total 8.4E-06 1.6E-01

Receptor Total Total of Receptor Risks Across All Media 8.4E-06 Total of Receptor Hazards Across All Media 1.6E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.8E-02 -- -- 1.8E-02

Antimony -- -- -- -- Blood 6.6E-03 -- -- 6.6E-03

Arsenic 6.3E-06 -- 2.2E-06 8.4E-06 Skin, Vascular 3.9E-02 -- 1.3E-02 5.2E-02

Beryllium -- -- -- -- GI 2.5E-04 -- -- 2.5E-04

Cadmium -- -- -- -- Kidney 1.3E-03 -- 1.5E-05 1.3E-03

Iron -- -- -- -- GI 5.3E-02 -- -- 5.3E-02

Manganese -- -- -- -- CNS 4.6E-03 -- -- 4.6E-03

Mercury -- -- -- -- Immunological 4.0E-04 -- -- 4.0E-04

Nickel -- -- -- -- Body Weight, Organ Weight 2.7E-03 -- -- 2.7E-03

Thallium -- -- -- -- Blood, Hair 1.2E-03 -- -- 1.2E-03

Vanadium -- -- -- -- Hair 1.9E-02 -- -- 1.9E-02

Chemical Total 6.3E-06 -- 2.2E-06 8.4E-06 1.5E-01 -- 1.3E-02 1.6E-01

Exposure Point Total 8.4E-06 1.6E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.1E-04 -- 6.1E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.1E-09 -- 3.1E-09 Developmental, Cardiovascular, CNS -- 1.3E-04 -- 1.3E-04

Beryllium -- 7.3E-11 -- 7.3E-11 Respiratory, Immunological -- 4.2E-06 -- 4.2E-06

Cadmium -- 3.4E-10 -- 3.4E-10 Kidney, Respiratory -- 1.1E-05 -- 1.1E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.2E-03 -- 2.2E-03

Mercury -- -- -- -- CNS -- 6.9E-08 -- 6.9E-08

Nickel -- 8.7E-10 -- 8.7E-10 Respiratory, Blood -- 1.9E-04 -- 1.9E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 3.2E-03 -- 3.2E-03

Exposure Point Total 4.4E-09 3.2E-03

Exposure Medium Total 8.4E-06 1.6E-01

Medium Total 8.4E-06 1.6E-01

Receptor Total Total Risk Across All Media 8.4E-06 Total Hazard Across All Media 1.6E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 8.0E-03 -- 8.0E-03

EPA U.S. Environmental Protection Agency Body Weight 2.7E-03 -- 2.7E-03

GI Gastrointestinal Cardiovascular 1.3E-04 -- 1.3E-04

NOAEL No observed adverse effects level CNS 2.5E-02 -- 2.5E-02

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 1.3E-04 -- 1.3E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 5.3E-02 -- 5.3E-02

Hair 2.0E-02 -- 2.0E-02

Immunological 4.0E-04 -- 4.0E-04

Kidney 1.4E-03 -- 1.4E-03

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 2.7E-03 -- 2.7E-03

PNS -- -- --

Reproductive -- -- --

Respiratory 2.0E-04 -- 2.0E-04

Skin 5.2E-02 -- 5.2E-02

Vascular 5.2E-02 -- 5.2E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.3.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 6.3E-06 -- 2.2E-06 8.4E-06 -- -- -- -- --

Chemical Total 6.3E-06 -- 2.2E-06 8.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 8.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 8.4E-06 0.0E+00

Medium Total 8.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 8.4E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 8.4E-04 mg/kg-day -- -- -- 5.9E-02 mg/kg-day 1.0E+00 mg/kg-day 5.9E-02

Antimony 2.7E+00 mg/kg 1.2E-07 mg/kg-day -- -- -- 8.7E-06 mg/kg-day 4.0E-04 mg/kg-day 2.2E-02

Arsenic 1.2E+01 mg/kg 5.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.3E-07 3.9E-05 mg/kg-day 3.0E-04 mg/kg-day 1.3E-01

Beryllium 5.1E-01 mg/kg 2.3E-08 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 2.0E-03 mg/kg-day 8.2E-04

Cadmium 1.4E+00 mg/kg 6.3E-08 mg/kg-day -- -- -- 4.4E-06 mg/kg-day 1.0E-03 mg/kg-day 4.4E-03

Iron 3.8E+04 mg/kg 1.7E-03 mg/kg-day -- -- -- 1.2E-01 mg/kg-day 7.0E-01 mg/kg-day 1.7E-01

Manganese 6.6E+02 mg/kg 3.0E-05 mg/kg-day -- -- -- 2.1E-03 mg/kg-day 1.4E-01 mg/kg-day 1.5E-02

Mercury 1.2E-01 mg/kg 5.7E-09 mg/kg-day -- -- -- 4.0E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Nickel 5.6E+01 mg/kg 2.6E-06 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 2.0E-02 mg/kg-day 9.0E-03

Thallium 8.1E-02 mg/kg 3.7E-09 mg/kg-day -- -- -- 2.6E-07 mg/kg-day 6.5E-05 mg/kg-day 4.0E-03

Vanadium 9.7E+01 mg/kg 4.5E-06 mg/kg-day -- -- -- 3.1E-04 mg/kg-day 5.0E-03 mg/kg-day 6.3E-02

Exp. Route Total 8.3E-07 4.8E-01

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 2.3E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.4E-07 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Beryllium 5.1E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 8.6E-10 mg/kg-day -- -- -- 6.1E-08 mg/kg-day 1.0E-03 mg/kg-day 6.1E-05

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.6E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.2E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 9.7E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.4E-07 5.4E-02

Exposure Point Total 1.2E-06 5.4E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 6.0E-02 ug/m3 -- -- -- 4.2E-03 mg/m3 5.0E-03 mg/m3 8.3E-01

(Particulates) Antimony 2.7E+00 mg/kg 8.8E-06 ug/m3 -- -- -- 6.2E-07 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 3.9E-05 ug/m3 4.3E-03 (μg/m3)-1 1.7E-07 2.7E-06 mg/m3 1.5E-05 mg/m3 1.8E-01

Beryllium 5.1E-01 mg/kg 1.6E-06 ug/m3 2.4E-03 (μg/m3)-1 4.0E-09 1.2E-07 mg/m3 2.0E-05 mg/m3 5.8E-03

Cadmium 1.4E+00 mg/kg 4.4E-06 ug/m3 4.2E-03 (μg/m3)-1 1.9E-08 3.1E-07 mg/m3 2.0E-05 mg/m3 1.5E-02

Iron 3.8E+04 mg/kg 1.2E-01 ug/m3 -- -- -- 8.6E-03 mg/m3 -- -- --

Manganese 6.6E+02 mg/kg 2.1E-03 ug/m3 -- -- -- 1.5E-04 mg/m3 5.0E-05 mg/m3 3.0E+00

Mercury 1.2E-01 mg/kg 4.0E-07 ug/m3 -- -- -- 2.8E-08 mg/m3 3.0E-04 mg/m3 9.3E-05

Nickel 5.6E+01 mg/kg 1.8E-04 ug/m3 2.6E-04 (μg/m3)-1 4.7E-08 1.3E-05 mg/m3 5.0E-05 mg/m3 2.5E-01

Thallium 8.1E-02 mg/kg 2.6E-07 ug/m3 -- -- -- 1.8E-08 mg/m3 -- -- --

Vanadium 9.7E+01 mg/kg 3.2E-04 ug/m3 -- -- -- 2.2E-05 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 2.4E-07 4.3E+00

Exposure Point Total 2.4E-07 4.3E+00

Exposure Medium Total 1.4E-06 4.8E+00

Medium Total 1.4E-06 4.8E+00

Receptor Total Total of Receptor Risks Across All Media 1.4E-06 Total of Receptor Hazards Across All Media 4.8E+00

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 5.9E-02 -- -- 5.9E-02

Antimony -- -- -- -- Blood 2.2E-02 -- -- 2.2E-02

Arsenic 8.3E-07 -- 3.4E-07 1.2E-06 Skin, Vascular 1.3E-01 -- 5.4E-02 1.8E-01

Beryllium -- -- -- -- GI 8.2E-04 -- -- 8.2E-04

Cadmium -- -- -- -- Kidney 4.4E-03 -- 6.1E-05 4.4E-03

Iron -- -- -- -- GI 1.7E-01 -- -- 1.7E-01

Manganese -- -- -- -- CNS 1.5E-02 -- -- 1.5E-02

Mercury -- -- -- -- Immunological 1.3E-03 -- -- 1.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 9.0E-03 -- -- 9.0E-03

Thallium -- -- -- -- Blood, Hair 4.0E-03 -- -- 4.0E-03

Vanadium -- -- -- -- Hair 6.3E-02 -- -- 6.3E-02

Chemical Total 8.3E-07 -- 3.4E-07 1.2E-06 4.8E-01 -- 5.4E-02 5.4E-01

Exposure Point Total 1.2E-06 5.4E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 8.3E-01 -- 8.3E-01

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.7E-07 -- 1.7E-07 Developmental, Cardiovascular, CNS -- 1.8E-01 -- 1.8E-01

Beryllium -- 4.0E-09 -- 4.0E-09 Respiratory, Immunological -- 5.8E-03 -- 5.8E-03

Cadmium -- 1.9E-08 -- 1.9E-08 Kidney, Respiratory -- 1.5E-02 -- 1.5E-02

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.0E+00 -- 3.0E+00

Mercury -- -- -- -- CNS -- 9.3E-05 -- 9.3E-05

Nickel -- 4.7E-08 -- 4.7E-08 Respiratory, Blood -- 2.5E-01 -- 2.5E-01

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-07 -- 2.4E-07 -- 4.3E+00 -- 4.3E+00

Exposure Point Total 2.4E-07 4.3E+00

Exposure Medium Total 1.4E-06 4.8E+00

Medium Total 1.4E-06 4.8E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 4.8E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 2.8E-01 -- 2.8E-01

EPA U.S. Environmental Protection Agency Body Weight 9.0E-03 -- 9.0E-03

GI Gastrointestinal Cardiovascular 1.8E-01 -- 1.8E-01

NOAEL No observed adverse effects level CNS 4.1E+00 -- 4.1E+00

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 1.8E-01 -- 1.8E-01

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 1.8E-01 -- 1.8E-01

Hair 6.7E-02 -- 6.7E-02

Immunological 7.1E-03 -- 7.1E-03

Kidney 2.0E-02 -- 2.0E-02

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 9.0E-03 -- 9.0E-03

PNS -- -- --

Reproductive -- -- --

Respiratory 2.8E-01 -- 2.8E-01

Skin 1.8E-01 -- 1.8E-01

Vascular 1.8E-01 -- 1.8E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.3.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 8.3E-07 -- 3.4E-07 1.2E-06 -- -- -- -- --

Chemical Total 8.3E-07 -- 3.4E-07 1.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-06 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 3.0E+00 -- 3.0E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 3.0E+00 -- 3.0E+00

Exposure Point Total 0.0E+00 3.0E+00

Exposure Medium Total 1.2E-06 3.0E+00

Medium Total 1.2E-06 3.0E+00

Receptor Total Total Risk Across All Media 1.2E-06 Total Hazard Across All Media 3.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.7E+04 mg/kg 8.0E-03 mg/kg-day -- -- -- 2.3E-02 mg/kg-day 1.0E+00 mg/kg-day 2.3E-02

Antimony 2.3E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 4.0E-04 mg/kg-day 8.0E-03

Arsenic 1.3E+01 mg/kg 6.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 9.4E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.1E-02

Beryllium 4.5E-01 mg/kg 2.1E-07 mg/kg-day -- -- -- 6.2E-07 mg/kg-day 2.0E-03 mg/kg-day 3.1E-04

Cadmium 1.5E+00 mg/kg 7.3E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 1.0E-03 mg/kg-day 2.1E-03

Copper 4.2E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 5.7E-05 mg/kg-day 4.0E-02 mg/kg-day 1.4E-03

Iron 3.5E+04 mg/kg 1.7E-02 mg/kg-day -- -- -- 4.8E-02 mg/kg-day 7.0E-01 mg/kg-day 6.9E-02

Manganese 6.9E+02 mg/kg 3.2E-04 mg/kg-day -- -- -- 9.5E-04 mg/kg-day 1.4E-01 mg/kg-day 6.8E-03

Mercury 1.0E-01 mg/kg 4.9E-08 mg/kg-day -- -- -- 1.4E-07 mg/kg-day 3.0E-04 mg/kg-day 4.8E-04

Nickel 4.6E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 6.3E-05 mg/kg-day 2.0E-02 mg/kg-day 3.1E-03

Vanadium 7.0E+01 mg/kg 3.3E-05 mg/kg-day -- -- -- 9.6E-05 mg/kg-day 5.0E-03 mg/kg-day 1.9E-02

Exp. Route Total 9.38E-06 1.9E-01

Dermal Aluminum 1.7E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.3E+01 mg/kg 7.5E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.1E-06 2.2E-06 mg/kg-day 3.0E-04 mg/kg-day 7.3E-03

Beryllium 4.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 2.9E-09 mg/kg-day -- -- -- 8.5E-09 mg/kg-day 1.0E-03 mg/kg-day 8.5E-06

Copper 4.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.0E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.1E-06 7.3E-03

Exposure Point Total 1.1E-05 2.0E-01

Outdoor Air Inhalation Aluminum 1.7E+04 mg/kg 4.1E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 5.0E-03 mg/m3 2.4E-03

(Particulates) Antimony 2.3E+00 mg/kg 5.6E-07 ug/m3 -- -- -- 1.6E-09 mg/m3 -- -- --

Arsenic 1.3E+01 mg/kg 3.2E-06 ug/m3 4.3E-03 (μg/m3)-1 1.4E-08 9.4E-09 mg/m3 1.5E-05 mg/m3 6.3E-04

Beryllium 4.5E-01 mg/kg 1.1E-07 ug/m3 2.4E-03 (μg/m3)-1 2.6E-10 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05

Cadmium 1.5E+00 mg/kg 3.7E-07 ug/m3 4.2E-03 (μg/m3)-1 1.6E-09 1.1E-09 mg/m3 2.0E-05 mg/m3 5.5E-05

Copper 4.2E+01 mg/kg 1.0E-05 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 8.6E-03 ug/m3 -- -- -- 2.5E-05 mg/m3 -- -- --

Manganese 6.9E+02 mg/kg 1.7E-04 ug/m3 -- -- -- 4.9E-07 mg/m3 5.0E-05 mg/m3 9.8E-03

Mercury 1.0E-01 mg/kg 2.5E-08 ug/m3 -- -- -- 7.4E-11 mg/m3 3.0E-04 mg/m3 2.5E-07

Nickel 4.6E+01 mg/kg 1.1E-05 ug/m3 2.6E-04 (μg/m3)-1 2.9E-09 3.2E-08 mg/m3 5.0E-05 mg/m3 6.5E-04

Vanadium 7.0E+01 mg/kg 1.7E-05 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Radhika
Line
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TABLE I3-7.3.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Exp. Route Total 1.9E-08 1.4E-02

Exposure Point Total 1.9E-08 1.4E-02

Exposure Medium Total 1.1E-05 2.2E-01

Medium Total 1.1E-05 2.2E-01

Receptor Total Total of Receptor Risks Across All Media 1.1E-05 Total of Receptor Hazards Across All Media 2.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.3E-02 -- -- 2.3E-02

Antimony -- -- -- -- Blood 8.0E-03 -- -- 8.0E-03

Arsenic 9.4E-06 -- 1.1E-06 1.1E-05 Skin, Vascular 6.1E-02 -- 7.3E-03 6.8E-02

Beryllium -- -- -- -- GI 3.1E-04 -- -- 3.1E-04

Cadmium -- -- -- -- Kidney 2.1E-03 -- 8.5E-06 2.1E-03

Copper -- -- -- -- GI 1.4E-03 -- -- 1.4E-03

Iron -- -- -- -- GI 6.9E-02 -- -- 6.9E-02

Manganese -- -- -- -- CNS 6.8E-03 -- -- 6.8E-03

Mercury -- -- -- -- Immunological 4.8E-04 -- -- 4.8E-04

Nickel -- -- -- -- Body Weight, Organ Weight 3.1E-03 -- -- 3.1E-03

Vanadium -- -- -- -- Hair 1.9E-02 -- -- 1.9E-02

Chemical Total 9.4E-06 -- 1.1E-06 1.1E-05 1.9E-01 -- 7.3E-03 2.0E-01

Exposure Point Total 1.1E-05 2.0E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.4E-03 -- 2.4E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.4E-08 -- 1.4E-08 Developmental, Cardiovascular, CNS -- 6.3E-04 -- 6.3E-04

Beryllium -- 2.6E-10 -- 2.6E-10 Respiratory, Immunological -- 1.6E-05 -- 1.6E-05

Cadmium -- 1.6E-09 -- 1.6E-09 Kidney, Respiratory -- 5.5E-05 -- 5.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.8E-03 -- 9.8E-03

Mercury -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07

Nickel -- 2.9E-09 -- 2.9E-09 Respiratory, Blood -- 6.5E-04 -- 6.5E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.9E-08 -- 1.9E-08 -- 1.4E-02 -- 1.4E-02

Exposure Point Total 1.9E-08 1.4E-02

Exposure Medium Total 1.1E-05 2.2E-01

Medium Total 1.1E-05 2.2E-01

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 2.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California



2 of 2

TABLE I3-8.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 8.6E-03 -- 8.6E-03

EPA U.S. Environmental Protection Agency Body Weight 3.1E-03 -- 3.1E-03

GI Gastrointestinal Cardiovascular 6.3E-04 -- 6.3E-04

NOAEL No observed adverse effects level CNS 4.3E-02 -- 4.3E-02

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 6.3E-04 -- 6.3E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 7.1E-02 -- 7.1E-02

Hair 1.9E-02 -- 1.9E-02

Immunological 4.9E-04 -- 4.9E-04

Kidney 2.2E-03 -- 2.2E-03

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 3.1E-03 -- 3.1E-03

PNS -- -- --

Reproductive -- -- --

Respiratory 7.2E-04 -- 7.2E-04

Skin 6.8E-02 -- 6.8E-02

Vascular 6.8E-02 -- 6.8E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.3.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 9.4E-06 -- 1.1E-06 1.1E-05 -- -- -- -- --

Chemical Total 9.4E-06 -- 1.1E-06 1.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-05 0.0E+00

Medium Total 1.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.7E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 2.2E-01 mg/kg-day 1.0E+00 mg/kg-day 2.2E-01

Antimony 2.3E+00 mg/kg 2.6E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 4.0E-04 mg/kg-day 7.5E-02

Arsenic 1.3E+01 mg/kg 1.5E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-05 1.7E-04 mg/kg-day 3.0E-04 mg/kg-day 5.7E-01

Beryllium 4.5E-01 mg/kg 4.9E-07 mg/kg-day -- -- -- 5.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.9E-03

Cadmium 1.5E+00 mg/kg 1.7E-06 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 1.0E-03 mg/kg-day 2.0E-02

Copper 4.2E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 5.3E-04 mg/kg-day 4.0E-02 mg/kg-day 1.3E-02

Iron 3.5E+04 mg/kg 3.9E-02 mg/kg-day -- -- -- 4.5E-01 mg/kg-day 7.0E-01 mg/kg-day 6.5E-01

Manganese 6.9E+02 mg/kg 7.6E-04 mg/kg-day -- -- -- 8.8E-03 mg/kg-day 1.4E-01 mg/kg-day 6.3E-02

Mercury 1.0E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.4E-03

Nickel 4.6E+01 mg/kg 5.0E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 2.0E-02 mg/kg-day 2.9E-02

Vanadium 7.0E+01 mg/kg 7.7E-05 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 5.0E-03 mg/kg-day 1.8E-01

Exp. Route Total 2.2E-05 1.8E+00

Dermal Aluminum 1.7E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.3E+01 mg/kg 1.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.9E-06 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02

Beryllium 4.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 4.9E-09 mg/kg-day -- -- -- 5.7E-08 mg/kg-day 1.0E-03 mg/kg-day 5.7E-05

Copper 4.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.0E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.9E-06 4.9E-02

Exposure Point Total 2.4E-05 1.9E+00

Outdoor Air Inhalation Aluminum 1.7E+04 mg/kg 1.0E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 5.0E-03 mg/m3 2.4E-03

(Particulates) Antimony 2.3E+00 mg/kg 1.4E-07 ug/m3 -- -- -- 1.6E-09 mg/m3 -- -- --

Arsenic 1.3E+01 mg/kg 8.0E-07 ug/m3 4.3E-03 (μg/m3)-1 3.5E-09 9.4E-09 mg/m3 1.5E-05 mg/m3 6.3E-04

Beryllium 4.5E-01 mg/kg 2.7E-08 ug/m3 2.4E-03 (μg/m3)-1 6.5E-11 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05

Cadmium 1.5E+00 mg/kg 9.4E-08 ug/m3 4.2E-03 (μg/m3)-1 3.9E-10 1.1E-09 mg/m3 2.0E-05 mg/m3 5.5E-05

Copper 4.2E+01 mg/kg 2.5E-06 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 2.5E-05 mg/m3 -- -- --

Manganese 6.9E+02 mg/kg 4.2E-05 ug/m3 -- -- -- 4.9E-07 mg/m3 5.0E-05 mg/m3 9.8E-03

Mercury 1.0E-01 mg/kg 6.3E-09 ug/m3 -- -- -- 7.4E-11 mg/m3 3.0E-04 mg/m3 2.5E-07

Nickel 4.6E+01 mg/kg 2.8E-06 ug/m3 2.6E-04 (μg/m3)-1 7.2E-10 3.2E-08 mg/m3 5.0E-05 mg/m3 6.5E-04

Vanadium 7.0E+01 mg/kg 4.2E-06 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Radhika
Line
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TABLE I3-7.3.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk

Exp. Route Total 4.6E-09 1.4E-02

Exposure Point Total 4.6E-09 1.4E-02

Exposure Medium Total 2.4E-05 1.9E+00

Medium Total 2.4E-05 1.9E+00

Receptor Total Total of Receptor Risks Across All Media 2.4E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Antimony -- -- -- -- Blood 7.5E-02 -- -- 7.5E-02

Arsenic 2.2E-05 -- 1.9E-06 2.4E-05 Skin, Vascular 5.7E-01 -- 4.9E-02 6.2E-01

Beryllium -- -- -- -- GI 2.9E-03 -- -- 2.9E-03

Cadmium -- -- -- -- Kidney 2.0E-02 -- 5.7E-05 2.0E-02

Copper -- -- -- -- GI 1.3E-02 -- -- 1.3E-02

Iron -- -- -- -- GI 6.5E-01 -- -- 6.5E-01

Manganese -- -- -- -- CNS 6.3E-02 -- -- 6.3E-02

Mercury -- -- -- -- Immunological 4.4E-03 -- -- 4.4E-03

Nickel -- -- -- -- Body Weight, Organ Weight 2.9E-02 -- -- 2.9E-02

Vanadium -- -- -- -- Hair 1.8E-01 -- -- 1.8E-01

Chemical Total 2.2E-05 -- 1.9E-06 2.4E-05 1.8E+00 -- 4.9E-02 1.9E+00

Exposure Point Total 2.4E-05 1.9E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.4E-03 -- 2.4E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.5E-09 -- 3.5E-09 Developmental, Cardiovascular, CNS -- 6.3E-04 -- 6.3E-04

Beryllium -- 6.5E-11 -- 6.5E-11 Respiratory, Immunological -- 1.6E-05 -- 1.6E-05

Cadmium -- 3.9E-10 -- 3.9E-10 Kidney, Respiratory -- 5.5E-05 -- 5.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.8E-03 -- 9.8E-03

Mercury -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07

Nickel -- 7.2E-10 -- 7.2E-10 Respiratory, Blood -- 6.5E-04 -- 6.5E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.6E-09 -- 4.6E-09 -- 1.4E-02 -- 1.4E-02

Exposure Point Total 4.6E-09 1.4E-02

Exposure Medium Total 2.4E-05 1.9E+00

Medium Total 2.4E-05 1.9E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 1.9E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.5E-02 -- 7.5E-02

EPA U.S. Environmental Protection Agency Body Weight 2.9E-02 -- 2.9E-02

GI Gastrointestinal Cardiovascular 6.3E-04 -- 6.3E-04

NOAEL No observed adverse effects level CNS 2.9E-01 -- 2.9E-01

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 6.3E-04 -- 6.3E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 6.6E-01 -- 6.6E-01

Hair 1.8E-01 -- 1.8E-01

Immunological 4.5E-03 -- 4.5E-03

Kidney 2.0E-02 -- 2.0E-02

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 2.9E-02 -- 2.9E-02

PNS -- -- --

Reproductive -- -- --

Respiratory 7.2E-04 -- 7.2E-04

Skin 6.2E-01 -- 6.2E-01

Vascular 6.2E-01 -- 6.2E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.3.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.2E-05 -- 1.9E-06 2.4E-05 -- -- -- -- --

Chemical Total 2.2E-05 -- 1.9E-06 2.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-05 0.0E+00

Medium Total 2.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.7E+04 mg/kg 2.7E-02 mg/kg-day -- -- -- 2.2E-01 mg/kg-day 1.0E+00 mg/kg-day 2.2E-01

Antimony 2.3E+00 mg/kg 3.6E-06 mg/kg-day -- -- -- 3.0E-05 mg/kg-day 4.0E-04 mg/kg-day 7.5E-02

Arsenic 1.3E+01 mg/kg 2.1E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.1E-05 1.7E-04 mg/kg-day 3.0E-04 mg/kg-day 5.7E-01

Beryllium 4.5E-01 mg/kg 7.1E-07 mg/kg-day -- -- -- 5.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.9E-03

Cadmium 1.5E+00 mg/kg 2.4E-06 mg/kg-day -- -- -- 2.0E-05 mg/kg-day 1.0E-03 mg/kg-day 2.0E-02

Copper 4.2E+01 mg/kg 6.5E-05 mg/kg-day -- -- -- 5.3E-04 mg/kg-day 4.0E-02 mg/kg-day 1.3E-02

Iron 3.5E+04 mg/kg 5.5E-02 mg/kg-day -- -- -- 4.5E-01 mg/kg-day 7.0E-01 mg/kg-day 6.5E-01

Manganese 6.9E+02 mg/kg 1.1E-03 mg/kg-day -- -- -- 8.8E-03 mg/kg-day 1.4E-01 mg/kg-day 6.3E-02

Mercury 1.0E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.4E-03

Nickel 4.6E+01 mg/kg 7.2E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 2.0E-02 mg/kg-day 2.9E-02

Vanadium 7.0E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 5.0E-03 mg/kg-day 1.8E-01

Exp. Route Total 3.1E-05 1.8E+00

Dermal Aluminum 1.7E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.3E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.3E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.0E-06 1.5E-05 mg/kg-day 3.0E-04 mg/kg-day 4.9E-02

Beryllium 4.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 7.8E-09 mg/kg-day -- -- -- 5.7E-08 mg/kg-day 1.0E-03 mg/kg-day 5.7E-05

Copper 4.2E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.0E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.0E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.0E-06 4.9E-02

Exposure Point Total 3.4E-05 1.9E+00

Outdoor Air Inhalation Aluminum 1.7E+04 mg/kg 5.2E-03 ug/m3 -- -- -- 1.2E-05 mg/m3 5.0E-03 mg/m3 2.4E-03

(Particulates) Antimony 2.3E+00 mg/kg 7.0E-07 ug/m3 -- -- -- 1.6E-09 mg/m3 -- -- --

Arsenic 1.3E+01 mg/kg 4.0E-06 ug/m3 4.3E-03 (μg/m3)-1 1.7E-08 9.4E-09 mg/m3 1.5E-05 mg/m3 6.3E-04

Beryllium 4.5E-01 mg/kg 1.4E-07 ug/m3 2.4E-03 (μg/m3)-1 3.3E-10 3.2E-10 mg/m3 2.0E-05 mg/m3 1.6E-05

Cadmium 1.5E+00 mg/kg 4.7E-07 ug/m3 4.2E-03 (μg/m3)-1 2.0E-09 1.1E-09 mg/m3 2.0E-05 mg/m3 5.5E-05

Copper 4.2E+01 mg/kg 1.3E-05 ug/m3 -- -- -- 2.9E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 1.1E-02 ug/m3 -- -- -- 2.5E-05 mg/m3 -- -- --

Manganese 6.9E+02 mg/kg 2.1E-04 ug/m3 -- -- -- 4.9E-07 mg/m3 5.0E-05 mg/m3 9.8E-03

Mercury 1.0E-01 mg/kg 3.2E-08 ug/m3 -- -- -- 7.4E-11 mg/m3 3.0E-04 mg/m3 2.5E-07

Nickel 4.6E+01 mg/kg 1.4E-05 ug/m3 2.6E-04 (μg/m3)-1 3.6E-09 3.2E-08 mg/m3 5.0E-05 mg/m3 6.5E-04

Vanadium 7.0E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 4.9E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 2.3E-08 1.4E-02

Exposure Medium Total 3.4E-05 1.9E+00

Medium Total 3.4E-05 1.9E+00

Receptor Total Total of Receptor Risks Across All Media 3.4E-05 Total of Receptor Hazards Across All Media 1.9E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Antimony -- -- -- -- Blood 7.5E-02 -- -- 7.5E-02

Arsenic 3.1E-05 -- 3.0E-06 3.4E-05 Skin, Vascular 5.7E-01 -- 4.9E-02 6.2E-01

Beryllium -- -- -- -- GI 2.9E-03 -- -- 2.9E-03

Cadmium -- -- -- -- Kidney 2.0E-02 -- 5.7E-05 2.0E-02

Copper -- -- -- -- GI 1.3E-02 -- -- 1.3E-02

Iron -- -- -- -- GI 6.5E-01 -- -- 6.5E-01

Manganese -- -- -- -- CNS 6.3E-02 -- -- 6.3E-02

Mercury -- -- -- -- Immunological 4.4E-03 -- -- 4.4E-03

Nickel -- -- -- -- Body Weight, Organ Weight 2.9E-02 -- -- 2.9E-02

Vanadium -- -- -- -- Hair 1.8E-01 -- -- 1.8E-01

Chemical Total 3.1E-05 -- 3.0E-06 3.4E-05 1.8E+00 -- 4.9E-02 1.9E+00

Exposure Point Total 3.4E-05 1.9E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.4E-03 -- 2.4E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.7E-08 -- 1.7E-08 Developmental, Cardiovascular, CNS -- 6.3E-04 -- 6.3E-04

Beryllium -- 3.3E-10 -- 3.3E-10 Respiratory, Immunological -- 1.6E-05 -- 1.6E-05

Cadmium -- 2.0E-09 -- 2.0E-09 Kidney, Respiratory -- 5.5E-05 -- 5.5E-05

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.8E-03 -- 9.8E-03

Mercury -- -- -- -- CNS -- 2.5E-07 -- 2.5E-07

Nickel -- 3.6E-09 -- 3.6E-09 Respiratory, Blood -- 6.5E-04 -- 6.5E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.3E-08 -- 2.3E-08 -- 1.4E-02 -- 1.4E-02

Exposure Point Total 2.3E-08 1.4E-02

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.4E-05 1.9E+00

Medium Total 3.4E-05 1.9E+00

Receptor Total Total Risk Across All Media 3.4E-05 Total Hazard Across All Media 1.9E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.5E-02 -- 7.5E-02

EPA U.S. Environmental Protection Agency Body Weight 2.9E-02 -- 2.9E-02

GI Gastrointestinal Cardiovascular 6.3E-04 -- 6.3E-04

NOAEL No observed adverse effects level CNS 2.9E-01 -- 2.9E-01

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 6.3E-04 -- 6.3E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 6.6E-01 -- 6.6E-01

Hair 1.8E-01 -- 1.8E-01

Immunological 4.5E-03 -- 4.5E-03

Kidney 2.0E-02 -- 2.0E-02

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 2.9E-02 -- 2.9E-02

PNS -- -- --

Reproductive -- -- --

Respiratory 7.2E-04 -- 7.2E-04

Skin 6.2E-01 -- 6.2E-01

Vascular 6.2E-01 -- 6.2E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.3.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 3.1E-05 -- 3.0E-06 3.4E-05 -- -- -- -- --

Chemical Total 3.1E-05 -- 3.0E-06 3.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.4E-05 0.0E+00

Medium Total 3.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 8.6E-03 mg/kg-day -- -- -- 2.5E-02 mg/kg-day 1.0E+00 mg/kg-day 2.5E-02

Antimony 2.7E+00 mg/kg 1.3E-06 mg/kg-day -- -- -- 3.7E-06 mg/kg-day 4.0E-04 mg/kg-day 9.2E-03

Arsenic 1.2E+01 mg/kg 5.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.4E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02

Beryllium 5.1E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 6.9E-07 mg/kg-day 2.0E-03 mg/kg-day 3.5E-04

Cadmium 1.4E+00 mg/kg 6.4E-07 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 1.0E-03 mg/kg-day 1.9E-03

Iron 3.8E+04 mg/kg 1.8E-02 mg/kg-day -- -- -- 5.2E-02 mg/kg-day 7.0E-01 mg/kg-day 7.4E-02

Manganese 6.6E+02 mg/kg 3.1E-04 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 1.4E-01 mg/kg-day 6.4E-03

Mercury 1.2E-01 mg/kg 5.8E-08 mg/kg-day -- -- -- 1.7E-07 mg/kg-day 3.0E-04 mg/kg-day 5.6E-04

Nickel 5.6E+01 mg/kg 2.6E-05 mg/kg-day -- -- -- 7.6E-05 mg/kg-day 2.0E-02 mg/kg-day 3.8E-03

Thallium 8.1E-02 mg/kg 3.8E-08 mg/kg-day -- -- -- 1.1E-07 mg/kg-day 6.5E-05 mg/kg-day 1.7E-03

Vanadium 9.7E+01 mg/kg 4.6E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 5.0E-03 mg/kg-day 2.7E-02

Exp. Route Total 8.45E-06 2.0E-01

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 6.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-06 2.0E-06 mg/kg-day 3.0E-04 mg/kg-day 6.6E-03

Beryllium 5.1E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 2.5E-09 mg/kg-day -- -- -- 7.4E-09 mg/kg-day 1.0E-03 mg/kg-day 7.4E-06

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.6E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.2E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 9.7E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.0E-06 6.6E-03

Exposure Point Total 9.5E-06 2.1E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 4.4E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Antimony 2.7E+00 mg/kg 6.5E-07 ug/m3 -- -- -- 1.9E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 2.9E-06 ug/m3 4.3E-03 (μg/m3)-1 1.2E-08 8.5E-09 mg/m3 1.5E-05 mg/m3 5.6E-04

Beryllium 5.1E-01 mg/kg 1.2E-07 ug/m3 2.4E-03 (μg/m3)-1 2.9E-10 3.6E-10 mg/m3 2.0E-05 mg/m3 1.8E-05

Cadmium 1.4E+00 mg/kg 3.3E-07 ug/m3 4.2E-03 (μg/m3)-1 1.4E-09 9.6E-10 mg/m3 2.0E-05 mg/m3 4.8E-05

Iron 3.8E+04 mg/kg 9.2E-03 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Manganese 6.6E+02 mg/kg 1.6E-04 ug/m3 -- -- -- 4.6E-07 mg/m3 5.0E-05 mg/m3 9.3E-03

Mercury 1.2E-01 mg/kg 3.0E-08 ug/m3 -- -- -- 8.7E-11 mg/m3 3.0E-04 mg/m3 2.9E-07

Nickel 5.6E+01 mg/kg 1.3E-05 ug/m3 2.6E-04 (μg/m3)-1 3.5E-09 3.9E-08 mg/m3 5.0E-05 mg/m3 7.9E-04

Thallium 8.1E-02 mg/kg 2.0E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Vanadium 9.7E+01 mg/kg 2.3E-05 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 1.8E-08 1.3E-02

Exposure Point Total 1.8E-08 1.3E-02

Exposure Medium Total 9.5E-06 2.2E-01

Medium Total 9.5E-06 2.2E-01

Receptor Total Total of Receptor Risks Across All Media 9.5E-06 Total of Receptor Hazards Across All Media 2.2E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.5E-02 -- -- 2.5E-02

Antimony -- -- -- -- Blood 9.2E-03 -- -- 9.2E-03

Arsenic 8.4E-06 -- 1.0E-06 9.5E-06 Skin, Vascular 5.5E-02 -- 6.6E-03 6.1E-02

Beryllium -- -- -- -- GI 3.5E-04 -- -- 3.5E-04

Cadmium -- -- -- -- Kidney 1.9E-03 -- 7.4E-06 1.9E-03

Iron -- -- -- -- GI 7.4E-02 -- -- 7.4E-02

Manganese -- -- -- -- CNS 6.4E-03 -- -- 6.4E-03

Mercury -- -- -- -- Immunological 5.6E-04 -- -- 5.6E-04

Nickel -- -- -- -- Body Weight, Organ Weight 3.8E-03 -- -- 3.8E-03

Thallium -- -- -- -- Blood, Hair 1.7E-03 -- -- 1.7E-03

Vanadium -- -- -- -- Hair 2.7E-02 -- -- 2.7E-02

Chemical Total 8.4E-06 -- 1.0E-06 9.5E-06 2.0E-01 -- 6.6E-03 2.1E-01

Exposure Point Total 9.5E-06 2.1E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.2E-08 -- 1.2E-08 Developmental, Cardiovascular, CNS -- 5.6E-04 -- 5.6E-04

Beryllium -- 2.9E-10 -- 2.9E-10 Respiratory, Immunological -- 1.8E-05 -- 1.8E-05

Cadmium -- 1.4E-09 -- 1.4E-09 Kidney, Respiratory -- 4.8E-05 -- 4.8E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.3E-03 -- 9.3E-03

Mercury -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07

Nickel -- 3.5E-09 -- 3.5E-09 Respiratory, Blood -- 7.9E-04 -- 7.9E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 1.3E-02 -- 1.3E-02

Exposure Point Total 1.8E-08 1.3E-02

Exposure Medium Total 9.5E-06 2.2E-01

Medium Total 9.5E-06 2.2E-01

Receptor Total Total Risk Across All Media 9.5E-06 Total Hazard Across All Media 2.2E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.2E-02 -- 1.2E-02

EPA U.S. Environmental Protection Agency Body Weight 3.8E-03 -- 3.8E-03

GI Gastrointestinal Cardiovascular 5.6E-04 -- 5.6E-04

NOAEL No observed adverse effects level CNS 4.4E-02 -- 4.4E-02

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-04 -- 5.6E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 7.4E-02 -- 7.4E-02

Hair 2.8E-02 -- 2.8E-02

Immunological 5.8E-04 -- 5.8E-04

Kidney 1.9E-03 -- 1.9E-03

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 3.8E-03 -- 3.8E-03

PNS -- -- --

Reproductive -- -- --

Respiratory 8.5E-04 -- 8.5E-04

Skin 6.1E-02 -- 6.1E-02

Vascular 6.1E-02 -- 6.1E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.3.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 8.4E-06 -- 1.0E-06 9.5E-06 -- -- -- -- --

Chemical Total 8.4E-06 -- 1.0E-06 9.5E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 9.5E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 9.5E-06 0.0E+00

Medium Total 9.5E-06 0.0E+00

Receptor Total Total Risk Across All Media 9.5E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 2.0E-02 mg/kg-day -- -- -- 2.3E-01 mg/kg-day 1.0E+00 mg/kg-day 2.3E-01

Antimony 2.7E+00 mg/kg 3.0E-06 mg/kg-day -- -- -- 3.5E-05 mg/kg-day 4.0E-04 mg/kg-day 8.6E-02

Arsenic 1.2E+01 mg/kg 1.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.0E-05 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01

Beryllium 5.1E-01 mg/kg 5.5E-07 mg/kg-day -- -- -- 6.5E-06 mg/kg-day 2.0E-03 mg/kg-day 3.2E-03

Cadmium 1.4E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 1.0E-03 mg/kg-day 1.7E-02

Iron 3.8E+04 mg/kg 4.2E-02 mg/kg-day -- -- -- 4.8E-01 mg/kg-day 7.0E-01 mg/kg-day 6.9E-01

Manganese 6.6E+02 mg/kg 7.2E-04 mg/kg-day -- -- -- 8.4E-03 mg/kg-day 1.4E-01 mg/kg-day 6.0E-02

Mercury 1.2E-01 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day 5.2E-03

Nickel 5.6E+01 mg/kg 6.1E-05 mg/kg-day -- -- -- 7.1E-04 mg/kg-day 2.0E-02 mg/kg-day 3.6E-02

Thallium 8.1E-02 mg/kg 8.9E-08 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02

Vanadium 9.7E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 5.0E-03 mg/kg-day 2.5E-01

Exp. Route Total 2.0E-05 1.9E+00

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.7E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.4E-02

Beryllium 5.1E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 4.3E-09 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 1.0E-03 mg/kg-day 5.0E-05

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.6E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.2E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 9.7E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.7E-06 4.5E-02

Exposure Point Total 2.1E-05 2.0E+00

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 1.1E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Antimony 2.7E+00 mg/kg 1.6E-07 ug/m3 -- -- -- 1.9E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 7.2E-07 ug/m3 4.3E-03 (μg/m3)-1 3.1E-09 8.5E-09 mg/m3 1.5E-05 mg/m3 5.6E-04

Beryllium 5.1E-01 mg/kg 3.1E-08 ug/m3 2.4E-03 (μg/m3)-1 7.3E-11 3.6E-10 mg/m3 2.0E-05 mg/m3 1.8E-05

Cadmium 1.4E+00 mg/kg 8.2E-08 ug/m3 4.2E-03 (μg/m3)-1 3.4E-10 9.6E-10 mg/m3 2.0E-05 mg/m3 4.8E-05

Iron 3.8E+04 mg/kg 2.3E-03 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Manganese 6.6E+02 mg/kg 4.0E-05 ug/m3 -- -- -- 4.6E-07 mg/m3 5.0E-05 mg/m3 9.3E-03

Mercury 1.2E-01 mg/kg 7.4E-09 ug/m3 -- -- -- 8.7E-11 mg/m3 3.0E-04 mg/m3 2.9E-07

Nickel 5.6E+01 mg/kg 3.4E-06 ug/m3 2.6E-04 (μg/m3)-1 8.8E-10 3.9E-08 mg/m3 5.0E-05 mg/m3 7.9E-04

Thallium 8.1E-02 mg/kg 4.9E-09 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Vanadium 9.7E+01 mg/kg 5.9E-06 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC
Cancer 

Risk
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 4.4E-09 1.3E-02

Exposure Point Total 4.4E-09 1.3E-02

Exposure Medium Total 2.1E-05 2.0E+00

Medium Total 2.1E-05 2.0E+00

Receptor Total Total of Receptor Risks Across All Media 2.1E-05 Total of Receptor Hazards Across All Media 2.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.3E-01 -- -- 2.3E-01

Antimony -- -- -- -- Blood 8.6E-02 -- -- 8.6E-02

Arsenic 2.0E-05 -- 1.7E-06 2.1E-05 Skin, Vascular 5.1E-01 -- 4.4E-02 5.6E-01

Beryllium -- -- -- -- GI 3.2E-03 -- -- 3.2E-03

Cadmium -- -- -- -- Kidney 1.7E-02 -- 5.0E-05 1.7E-02

Iron -- -- -- -- GI 6.9E-01 -- -- 6.9E-01

Manganese -- -- -- -- CNS 6.0E-02 -- -- 6.0E-02

Mercury -- -- -- -- Immunological 5.2E-03 -- -- 5.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.6E-02 -- -- 3.6E-02

Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02

Vanadium -- -- -- -- Hair 2.5E-01 -- -- 2.5E-01

Chemical Total 2.0E-05 -- 1.7E-06 2.1E-05 1.9E+00 -- 4.5E-02 2.0E+00

Exposure Point Total 2.1E-05 2.0E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.1E-09 -- 3.1E-09 Developmental, Cardiovascular, CNS -- 5.6E-04 -- 5.6E-04

Beryllium -- 7.3E-11 -- 7.3E-11 Respiratory, Immunological -- 1.8E-05 -- 1.8E-05

Cadmium -- 3.4E-10 -- 3.4E-10 Kidney, Respiratory -- 4.8E-05 -- 4.8E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.3E-03 -- 9.3E-03

Mercury -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07

Nickel -- 8.8E-10 -- 8.8E-10 Respiratory, Blood -- 7.9E-04 -- 7.9E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.4E-09 -- 4.4E-09 -- 1.3E-02 -- 1.3E-02

Exposure Point Total 4.4E-09 1.3E-02

Exposure Medium Total 2.1E-05 2.0E+00

Medium Total 2.1E-05 2.0E+00

Receptor Total Total Risk Across All Media 2.1E-05 Total Hazard Across All Media 2.0E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.0E-01 -- 1.0E-01

EPA U.S. Environmental Protection Agency Body Weight 3.6E-02 -- 3.6E-02

GI Gastrointestinal Cardiovascular 5.6E-04 -- 5.6E-04

NOAEL No observed adverse effects level CNS 3.1E-01 -- 3.1E-01

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-04 -- 5.6E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 7.0E-01 -- 7.0E-01

Hair 2.6E-01 -- 2.6E-01

Immunological 5.3E-03 -- 5.3E-03

Kidney 1.7E-02 -- 1.7E-02

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 3.6E-02 -- 3.6E-02

PNS -- -- --

Reproductive -- -- --

Respiratory 8.5E-04 -- 8.5E-04

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.3.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.0E-05 -- 1.7E-06 2.1E-05 -- -- -- -- --

Chemical Total 2.0E-05 -- 1.7E-06 2.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.1E-05 0.0E+00

Medium Total 2.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 2.9E-02 mg/kg-day -- -- -- 2.3E-01 mg/kg-day 1.0E+00 mg/kg-day 2.3E-01

Antimony 2.7E+00 mg/kg 4.2E-06 mg/kg-day -- -- -- 3.5E-05 mg/kg-day 4.0E-04 mg/kg-day 8.6E-02

Arsenic 1.2E+01 mg/kg 1.9E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.8E-05 1.5E-04 mg/kg-day 3.0E-04 mg/kg-day 5.1E-01

Beryllium 5.1E-01 mg/kg 7.9E-07 mg/kg-day -- -- -- 6.5E-06 mg/kg-day 2.0E-03 mg/kg-day 3.2E-03

Cadmium 1.4E+00 mg/kg 2.1E-06 mg/kg-day -- -- -- 1.7E-05 mg/kg-day 1.0E-03 mg/kg-day 1.7E-02

Iron 3.8E+04 mg/kg 5.9E-02 mg/kg-day -- -- -- 4.8E-01 mg/kg-day 7.0E-01 mg/kg-day 6.9E-01

Manganese 6.6E+02 mg/kg 1.0E-03 mg/kg-day -- -- -- 8.4E-03 mg/kg-day 1.4E-01 mg/kg-day 6.0E-02

Mercury 1.2E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 1.6E-06 mg/kg-day 3.0E-04 mg/kg-day 5.2E-03

Nickel 5.6E+01 mg/kg 8.7E-05 mg/kg-day -- -- -- 7.1E-04 mg/kg-day 2.0E-02 mg/kg-day 3.6E-02

Thallium 8.1E-02 mg/kg 1.3E-07 mg/kg-day -- -- -- 1.0E-06 mg/kg-day 6.5E-05 mg/kg-day 1.6E-02

Vanadium 9.7E+01 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 5.0E-03 mg/kg-day 2.5E-01

Exp. Route Total 2.8E-05 1.9E+00

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.7E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.2E+01 mg/kg 1.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.7E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.4E-02

Beryllium 5.1E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 6.9E-09 mg/kg-day -- -- -- 5.0E-08 mg/kg-day 1.0E-03 mg/kg-day 5.0E-05

Iron 3.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.6E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 1.2E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 8.1E-02 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 9.7E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.7E-06 4.5E-02

Exposure Point Total 3.1E-05 2.0E+00

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 5.5E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Antimony 2.7E+00 mg/kg 8.2E-07 ug/m3 -- -- -- 1.9E-09 mg/m3 -- -- --

Arsenic 1.2E+01 mg/kg 3.6E-06 ug/m3 4.3E-03 (μg/m3)-1 1.6E-08 8.5E-09 mg/m3 1.5E-05 mg/m3 5.6E-04

Beryllium 5.1E-01 mg/kg 1.5E-07 ug/m3 2.4E-03 (μg/m3)-1 3.7E-10 3.6E-10 mg/m3 2.0E-05 mg/m3 1.8E-05

Cadmium 1.4E+00 mg/kg 4.1E-07 ug/m3 4.2E-03 (μg/m3)-1 1.7E-09 9.6E-10 mg/m3 2.0E-05 mg/m3 4.8E-05

Iron 3.8E+04 mg/kg 1.1E-02 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Manganese 6.6E+02 mg/kg 2.0E-04 ug/m3 -- -- -- 4.6E-07 mg/m3 5.0E-05 mg/m3 9.3E-03

Mercury 1.2E-01 mg/kg 3.7E-08 ug/m3 -- -- -- 8.7E-11 mg/m3 3.0E-04 mg/m3 2.9E-07

Nickel 5.6E+01 mg/kg 1.7E-05 ug/m3 2.6E-04 (μg/m3)-1 4.4E-09 3.9E-08 mg/m3 5.0E-05 mg/m3 7.9E-04

Thallium 8.1E-02 mg/kg 2.4E-08 ug/m3 -- -- -- 5.7E-11 mg/m3 -- -- --

Vanadium 9.7E+01 mg/kg 2.9E-05 ug/m3 -- -- -- 6.8E-08 mg/m3 -- -- --

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.3.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Exp. Route Total 2.2E-08 1.3E-02

Exposure Point Total 2.2E-08 1.3E-02

Exposure Medium Total 3.1E-05 2.0E+00

Medium Total 3.1E-05 2.0E+00

Receptor Total Total of Receptor Risks Across All Media 3.1E-05 Total of Receptor Hazards Across All Media 2.0E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.3E-01 -- -- 2.3E-01

Antimony -- -- -- -- Blood 8.6E-02 -- -- 8.6E-02

Arsenic 2.8E-05 -- 2.7E-06 3.1E-05 Skin, Vascular 5.1E-01 -- 4.4E-02 5.6E-01

Beryllium -- -- -- -- GI 3.2E-03 -- -- 3.2E-03

Cadmium -- -- -- -- Kidney 1.7E-02 -- 5.0E-05 1.7E-02

Iron -- -- -- -- GI 6.9E-01 -- -- 6.9E-01

Manganese -- -- -- -- CNS 6.0E-02 -- -- 6.0E-02

Mercury -- -- -- -- Immunological 5.2E-03 -- -- 5.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.6E-02 -- -- 3.6E-02

Thallium -- -- -- -- Blood, Hair 1.6E-02 -- -- 1.6E-02

Vanadium -- -- -- -- Hair 2.5E-01 -- -- 2.5E-01

Chemical Total 2.8E-05 -- 2.7E-06 3.1E-05 1.9E+00 -- 4.5E-02 2.0E+00

Exposure Point Total 3.1E-05 2.0E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.6E-08 -- 1.6E-08 Developmental, Cardiovascular, CNS -- 5.6E-04 -- 5.6E-04

Beryllium -- 3.7E-10 -- 3.7E-10 Respiratory, Immunological -- 1.8E-05 -- 1.8E-05

Cadmium -- 1.7E-09 -- 1.7E-09 Kidney, Respiratory -- 4.8E-05 -- 4.8E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 9.3E-03 -- 9.3E-03

Mercury -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07

Nickel -- 4.4E-09 -- 4.4E-09 Respiratory, Blood -- 7.9E-04 -- 7.9E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.2E-08 -- 2.2E-08 -- 1.3E-02 -- 1.3E-02

Exposure Point Total 2.2E-08 1.3E-02

Exposure Medium Total 3.1E-05 2.0E+00

Medium Total 3.1E-05 2.0E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 2.0E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.0E-01 -- 1.0E-01

EPA U.S. Environmental Protection Agency Body Weight 3.6E-02 -- 3.6E-02

GI Gastrointestinal Cardiovascular 5.6E-04 -- 5.6E-04

NOAEL No observed adverse effects level CNS 3.1E-01 -- 3.1E-01

PNS Peripheral nervous system Death -- -- --

RAGS Risk Assessment Guidance for Superfund Developmental 5.6E-04 -- 5.6E-04

RME Reasonable maximum exposure Endocrine -- -- --

VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --

GI 7.0E-01 -- 7.0E-01

Hair 2.6E-01 -- 2.6E-01

Immunological 5.3E-03 -- 5.3E-03

Kidney 1.7E-02 -- 1.7E-02

Liver -- -- --

Nails -- -- --

No Observed Adverse Effects -- -- --

No Observed Effects -- -- --

Nose -- -- --

Organ weight 3.6E-02 -- 3.6E-02

PNS -- -- --

Reproductive -- -- --

Respiratory 8.5E-04 -- 8.5E-04

Skin 5.6E-01 -- 5.6E-01

Vascular 5.6E-01 -- 5.6E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.3.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.8E-05 -- 2.7E-06 3.1E-05 -- -- -- -- --

Chemical Total 2.8E-05 -- 2.7E-06 3.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.1E-05 0.0E+00

Medium Total 3.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 3, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.2E+04 mg/kg 4.3E-03 mg/kg-day -- -- -- 1.2E-02 mg/kg-day 1.0E+00 mg/kg-day 1.2E-02

Arsenic 1.7E+01 mg/kg 5.9E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.8E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.5E-02

Beryllium 5.4E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 2.0E-03 mg/kg-day 2.7E-04

Iron 4.0E+04 mg/kg 1.4E-02 mg/kg-day -- -- -- 3.9E-02 mg/kg-day 7.0E-01 mg/kg-day 5.6E-02

Manganese 5.9E+02 mg/kg 2.1E-04 mg/kg-day -- -- -- 5.8E-04 mg/kg-day 1.4E-01 mg/kg-day 4.1E-03

Mercury 3.1E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.1E-07 mg/kg-day 3.0E-04 mg/kg-day 1.0E-03

Nickel 4.7E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 4.6E-05 mg/kg-day 2.0E-02 mg/kg-day 2.3E-03

Vanadium 1.1E+02 mg/kg 3.9E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 5.0E-03 mg/kg-day 2.2E-02

Exp. Route Total 8.8E-06 1.5E-01

Dermal Aluminum 1.2E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.7E+01 mg/kg 2.0E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.0E-06 5.6E-06 mg/kg-day 3.0E-04 mg/kg-day 1.9E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.7E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.0E-06 1.9E-02

Exposure Point Total 1.2E-05 1.7E-01

Outdoor Air Inhalation Aluminum 1.2E+04 mg/kg 7.3E-04 ug/m3 -- -- -- 2.1E-06 mg/m3 5.0E-03 mg/m3 4.1E-04

(Particulates) Arsenic 1.7E+01 mg/kg 1.0E-06 ug/m3 4.3E-03 (μg/m3)-1 4.3E-09 2.8E-09 mg/m3 1.5E-05 mg/m3 1.9E-04

Beryllium 5.4E-01 mg/kg 3.3E-08 ug/m3 2.4E-03 (μg/m3)-1 7.8E-11 9.1E-11 mg/m3 2.0E-05 mg/m3 4.6E-06

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 6.7E-06 mg/m3 -- -- --

Manganese 5.9E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 9.9E-08 mg/m3 5.0E-05 mg/m3 2.0E-03

Mercury 3.1E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 5.3E-11 mg/m3 3.0E-04 mg/m3 1.8E-07

Nickel 4.7E+01 mg/kg 2.8E-06 ug/m3 2.6E-04 (μg/m3)-1 7.3E-10 7.8E-09 mg/m3 5.0E-05 mg/m3 1.6E-04

Vanadium 1.1E+02 mg/kg 6.7E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Exp. Route Total 5.1E-09 2.7E-03

Exposure Point Total 5.1E-09 2.7E-03

Exposure Medium Total 1.2E-05 1.7E-01

Medium Total 1.2E-05 1.7E-01

Receptor Total Total of Receptor Risks Across All Media 1.2E-05 Total of Receptor Hazards Across All Media 1.7E-01

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.2E-02 -- -- 1.2E-02

Arsenic 8.8E-06 -- 3.0E-06 1.2E-05 Skin, Vascular 5.5E-02 -- 1.9E-02 7.4E-02

Beryllium -- -- -- -- GI 2.7E-04 -- -- 2.7E-04

Iron -- -- -- -- GI 5.6E-02 -- -- 5.6E-02

Manganese -- -- -- -- CNS 4.1E-03 -- -- 4.1E-03

Mercury -- -- -- -- Immunological 1.0E-03 -- -- 1.0E-03

Nickel -- -- -- -- Body Weight, Organ Weight 2.3E-03 -- -- 2.3E-03

Vanadium -- -- -- -- Hair 2.2E-02 -- -- 2.2E-02

Chemical Total 8.8E-06 -- 3.0E-06 1.2E-05 1.5E-01 -- 1.9E-02 1.7E-01

Exposure Point Total 1.2E-05 1.7E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 4.1E-04 -- 4.1E-04

(Particulates and VOCs) Arsenic -- 4.3E-09 -- 4.3E-09 Developmental, Cardiovascular, CNS -- 1.9E-04 -- 1.9E-04

Beryllium -- 7.8E-11 -- 7.8E-11 Respiratory, Immunological -- 4.6E-06 -- 4.6E-06

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

Mercury -- -- -- -- CNS -- 1.8E-07 -- 1.8E-07

Nickel -- 7.3E-10 -- 7.3E-10 Respiratory, Blood -- 1.6E-04 -- 1.6E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 5.1E-09 -- 5.1E-09 -- 2.7E-03 -- 2.7E-03

Exposure Point Total 5.1E-09 2.7E-03

Exposure Medium Total 1.2E-05 1.7E-01

Medium Total 1.2E-05 1.7E-01

Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 1.7E-01

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.6E-04 -- 1.6E-04

EPA U.S. Environmental Protection Agency Body Weight 2.3E-03 -- 2.3E-03

GI Gastrointestinal Cardiovascular 1.9E-04 -- 1.9E-04

NOAEL No observed adverse effects level CNS 1.9E-02 -- 1.9E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.9E-04 -- 1.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.6E-02 -- 5.6E-02

Hair 2.2E-02 -- 2.2E-02

Immunological 1.0E-03 -- 1.0E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.3E-03 -- 2.3E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.6E-04 -- 1.6E-04

Skin 7.4E-02 -- 7.4E-02

Vascular 7.4E-02 -- 7.4E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.4.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 8.8E-06 -- 3.0E-06 1.2E-05 -- -- -- -- --

Chemical Total 8.8E-06 -- 3.0E-06 1.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.2E-05 0.0E+00

Medium Total 1.2E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 7.0E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.0E+00 mg/kg-day 2.0E-02

Arsenic 1.4E+01 mg/kg 5.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.6E-06 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.7E-02

Beryllium 5.8E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 5.7E-07 mg/kg-day 2.0E-03 mg/kg-day 2.9E-04

Iron 4.0E+04 mg/kg 1.4E-02 mg/kg-day -- -- -- 3.9E-02 mg/kg-day 7.0E-01 mg/kg-day 5.5E-02

Manganese 5.8E+02 mg/kg 2.0E-04 mg/kg-day -- -- -- 5.7E-04 mg/kg-day 1.4E-01 mg/kg-day 4.1E-03

Mercury 3.9E-01 mg/kg 1.4E-07 mg/kg-day -- -- -- 3.8E-07 mg/kg-day 3.0E-04 mg/kg-day 1.3E-03

Nickel 5.5E+01 mg/kg 1.9E-05 mg/kg-day -- -- -- 5.4E-05 mg/kg-day 2.0E-02 mg/kg-day 2.7E-03

Vanadium 1.1E+02 mg/kg 4.0E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 5.0E-03 mg/kg-day 2.2E-02

Exp. Route Total 7.6E-06 1.5E-01

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.4E+01 mg/kg 1.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-06 4.8E-06 mg/kg-day 3.0E-04 mg/kg-day 1.6E-02

Beryllium 5.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.8E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.9E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.5E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.6E-06 1.6E-02

Exposure Point Total 1.0E-05 1.7E-01

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 3.4E-06 mg/m3 5.0E-03 mg/m3 6.7E-04

(Particulates) Arsenic 1.4E+01 mg/kg 8.7E-07 ug/m3 4.3E-03 (μg/m3)-1 3.7E-09 2.4E-09 mg/m3 1.5E-05 mg/m3 1.6E-04

Beryllium 5.8E-01 mg/kg 3.5E-08 ug/m3 2.4E-03 (μg/m3)-1 8.4E-11 9.8E-11 mg/m3 2.0E-05 mg/m3 4.9E-06

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 6.6E-06 mg/m3 -- -- --

Manganese 5.8E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 9.8E-08 mg/m3 5.0E-05 mg/m3 2.0E-03

Mercury 3.9E-01 mg/kg 2.3E-08 ug/m3 -- -- -- 6.5E-11 mg/m3 3.0E-04 mg/m3 2.2E-07

Nickel 5.5E+01 mg/kg 3.3E-06 ug/m3 2.6E-04 (μg/m3)-1 8.6E-10 9.2E-09 mg/m3 5.0E-05 mg/m3 1.8E-04

Vanadium 1.1E+02 mg/kg 6.8E-06 ug/m3 -- -- -- 1.9E-08 mg/m3 -- -- --

Exp. Route Total 4.7E-09 3.0E-03

Exposure Point Total 4.7E-09 3.0E-03

Exposure Medium Total 1.0E-05 1.7E-01

Medium Total 1.0E-05 1.7E-01

Receptor Total Total of Receptor Risks Across All Media 1.0E-05 Total of Receptor Hazards Across All Media 1.7E-01

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations. (mg/kg-day)-1 1/(Milligram per kilogram per day)

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day
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TABLE I3-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.0E-02 -- -- 2.0E-02

Arsenic 7.6E-06 -- 2.6E-06 1.0E-05 Skin, Vascular 4.7E-02 -- 1.6E-02 6.3E-02

Beryllium -- -- -- -- GI 2.9E-04 -- -- 2.9E-04

Iron -- -- -- -- GI 5.5E-02 -- -- 5.5E-02

Manganese -- -- -- -- CNS 4.1E-03 -- -- 4.1E-03

Mercury -- -- -- -- Immunological 1.3E-03 -- -- 1.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 2.7E-03 -- -- 2.7E-03

Vanadium -- -- -- -- Hair 2.2E-02 -- -- 2.2E-02

Chemical Total 7.6E-06 -- 2.6E-06 1.0E-05 1.5E-01 -- 1.6E-02 1.7E-01

Exposure Point Total 1.0E-05 1.7E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.7E-04 -- 6.7E-04

(Particulates and VOCs) Arsenic -- 3.7E-09 -- 3.7E-09 Developmental, Cardiovascular, CNS -- 1.6E-04 -- 1.6E-04

Beryllium -- 8.4E-11 -- 8.4E-11 Respiratory, Immunological -- 4.9E-06 -- 4.9E-06

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

Mercury -- -- -- -- CNS -- 2.2E-07 -- 2.2E-07

Nickel -- 8.6E-10 -- 8.6E-10 Respiratory, Blood -- 1.8E-04 -- 1.8E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.7E-09 -- 4.7E-09 -- 3.0E-03 -- 3.0E-03

Exposure Point Total 4.7E-09 3.0E-03

Exposure Medium Total 1.0E-05 1.7E-01

Medium Total 1.0E-05 1.7E-01

Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 1.7E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.8E-04 -- 1.8E-04

EPA U.S. Environmental Protection Agency Body Weight 2.7E-03 -- 2.7E-03

GI Gastrointestinal Cardiovascular 1.6E-04 -- 1.6E-04

NOAEL No observed adverse effects level CNS 2.6E-02 -- 2.6E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.6E-04 -- 1.6E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.6E-02 -- 5.6E-02

Hair 2.2E-02 -- 2.2E-02

Immunological 1.3E-03 -- 1.3E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.7E-03 -- 2.7E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.9E-04 -- 1.9E-04

Skin 6.3E-02 -- 6.3E-02

Vascular 6.3E-02 -- 6.3E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.4.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 7.6E-06 -- 2.6E-06 1.0E-05 -- -- -- -- --

Chemical Total 7.6E-06 -- 2.6E-06 1.0E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.0E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00

Medium Total 1.0E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 9.2E-04 mg/kg-day -- -- -- 6.5E-02 mg/kg-day 1.0E+00 mg/kg-day 6.5E-02

Arsenic 1.4E+01 mg/kg 6.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-06 4.7E-05 mg/kg-day 3.0E-04 mg/kg-day 1.6E-01

Beryllium 5.8E-01 mg/kg 2.7E-08 mg/kg-day -- -- -- 1.9E-06 mg/kg-day 2.0E-03 mg/kg-day 9.4E-04

Iron 4.0E+04 mg/kg 1.8E-03 mg/kg-day -- -- -- 1.3E-01 mg/kg-day 7.0E-01 mg/kg-day 1.8E-01

Manganese 5.8E+02 mg/kg 2.7E-05 mg/kg-day -- -- -- 1.9E-03 mg/kg-day 1.4E-01 mg/kg-day 1.3E-02

Mercury 3.9E-01 mg/kg 1.8E-08 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 3.0E-04 mg/kg-day 4.2E-03

Nickel 5.5E+01 mg/kg 2.5E-06 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 2.0E-02 mg/kg-day 8.9E-03

Vanadium 1.1E+02 mg/kg 5.3E-06 mg/kg-day -- -- -- 3.7E-04 mg/kg-day 5.0E-03 mg/kg-day 7.4E-02

Exp. Route Total 1.0E-06 5.0E-01

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.4E+01 mg/kg 2.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.2E-07 1.9E-05 mg/kg-day 3.0E-04 mg/kg-day 6.5E-02

Beryllium 5.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.8E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.9E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.5E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 4.2E-07 6.5E-02

Exposure Point Total 1.4E-06 5.7E-01

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 6.5E-02 ug/m3 -- -- -- 4.6E-03 mg/m3 5.0E-03 mg/m3 9.1E-01

(Particulates) Arsenic 1.4E+01 mg/kg 4.7E-05 ug/m3 4.3E-03 (μg/m3)-1 2.0E-07 3.3E-06 mg/m3 1.5E-05 mg/m3 2.2E-01

Beryllium 5.8E-01 mg/kg 1.9E-06 ug/m3 2.4E-03 (μg/m3)-1 4.6E-09 1.3E-07 mg/m3 2.0E-05 mg/m3 6.7E-03

Iron 4.0E+04 mg/kg 1.3E-01 ug/m3 -- -- -- 9.0E-03 mg/m3 -- -- --

Manganese 5.8E+02 mg/kg 1.9E-03 ug/m3 -- -- -- 1.3E-04 mg/m3 5.0E-05 mg/m3 2.7E+00

Mercury 3.9E-01 mg/kg 1.3E-06 ug/m3 -- -- -- 8.9E-08 mg/m3 3.0E-04 mg/m3 3.0E-04

Nickel 5.5E+01 mg/kg 1.8E-04 ug/m3 2.6E-04 (μg/m3)-1 4.7E-08 1.3E-05 mg/m3 5.0E-05 mg/m3 2.5E-01

Vanadium 1.1E+02 mg/kg 3.7E-04 ug/m3 -- -- -- 2.6E-05 mg/m3 -- -- --

Exp. Route Total 2.5E-07 4.0E+00

Exposure Point Total 2.5E-07 4.0E+00

Exposure Medium Total 1.7E-06 4.6E+00

Medium Total 1.7E-06 4.6E+00

Receptor Total Total of Receptor Risks Across All Media 1.7E-06 Total of Receptor Hazards Across All Media 4.6E+00

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations. mg/L Milligram per liter

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfD Reference dose

EPA U.S. Environmental Protection Agency RfC Reference concentration

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 6.5E-02 -- -- 6.5E-02

Arsenic 1.0E-06 -- 4.2E-07 1.4E-06 Skin, Vascular 1.6E-01 -- 6.5E-02 2.2E-01

Beryllium -- -- -- -- GI 9.4E-04 -- -- 9.4E-04

Iron -- -- -- -- GI 1.8E-01 -- -- 1.8E-01

Manganese -- -- -- -- CNS 1.3E-02 -- -- 1.3E-02

Mercury -- -- -- -- Immunological 4.2E-03 -- -- 4.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 8.9E-03 -- -- 8.9E-03

Vanadium -- -- -- -- Hair 7.4E-02 -- -- 7.4E-02

Chemical Total 1.0E-06 -- 4.2E-07 1.4E-06 5.0E-01 -- 6.5E-02 5.7E-01

Exposure Point Total 1.4E-06 5.7E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 9.1E-01 -- 9.1E-01

(Particulates and VOCs) Arsenic -- 2.0E-07 -- 2.0E-07 Developmental, Cardiovascular, CNS -- 2.2E-01 -- 2.2E-01

Beryllium -- 4.6E-09 -- 4.6E-09 Respiratory, Immunological -- 6.7E-03 -- 6.7E-03

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 2.7E+00 -- 2.7E+00

Mercury -- -- -- -- CNS -- 3.0E-04 -- 3.0E-04

Nickel -- 4.7E-08 -- 4.7E-08 Respiratory, Blood -- 2.5E-01 -- 2.5E-01

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.5E-07 -- 2.5E-07 -- 4.0E+00 -- 4.0E+00

Exposure Point Total 2.5E-07 4.0E+00

Exposure Medium Total 1.7E-06 4.6E+00

Medium Total 1.7E-06 4.6E+00

Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 4.6E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 2.5E-01 -- 2.5E-01

EPA U.S. Environmental Protection Agency Body Weight 8.9E-03 -- 8.9E-03

GI Gastrointestinal Cardiovascular 2.2E-01 -- 2.2E-01

NOAEL No observed adverse effects level CNS 3.9E+00 -- 3.9E+00
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.2E-01 -- 2.2E-01

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 1.8E-01 -- 1.8E-01

Hair 7.4E-02 -- 7.4E-02

Immunological 1.1E-02 -- 1.1E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 8.9E-03 -- 8.9E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.6E-01 -- 2.6E-01

Skin 2.2E-01 -- 2.2E-01

Vascular 2.2E-01 -- 2.2E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.4.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.0E-06 -- 4.2E-07 1.4E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 4.2E-07 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air Manganese -- -- -- -- CNS -- 2.7E+00 -- 2.7E+00

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 2.7E+00 -- 2.7E+00

Exposure Point Total 0.0E+00 2.7E+00

Exposure Medium Total 1.4E-06 2.7E+00

Medium Total 1.4E-06 2.7E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 2.7E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.2E+04 mg/kg 5.7E-03 mg/kg-day -- -- -- 1.7E-02 mg/kg-day 1.0E+00 mg/kg-day 1.7E-02

Arsenic 1.7E+01 mg/kg 7.9E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.2E-05 2.3E-05 mg/kg-day 3.0E-04 mg/kg-day 7.7E-02

Beryllium 5.4E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 7.4E-07 mg/kg-day 2.0E-03 mg/kg-day 3.7E-04

Iron 4.0E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 5.5E-02 mg/kg-day 7.0E-01 mg/kg-day 7.9E-02

Manganese 5.9E+02 mg/kg 2.8E-04 mg/kg-day -- -- -- 8.1E-04 mg/kg-day 1.4E-01 mg/kg-day 5.8E-03

Mercury 3.1E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.3E-07 mg/kg-day 3.0E-04 mg/kg-day 1.4E-03

Nickel 4.7E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 6.4E-05 mg/kg-day 2.0E-02 mg/kg-day 3.2E-03

Vanadium 1.1E+02 mg/kg 5.3E-05 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 5.0E-03 mg/kg-day 3.1E-02

Exp. Route Total 1.18E-05 2.1E-01

Dermal Aluminum 1.2E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.7E+01 mg/kg 9.4E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.4E-06 2.8E-06 mg/kg-day 3.0E-04 mg/kg-day 9.2E-03

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.7E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.4E-06 9.2E-03

Exposure Point Total 1.3E-05 2.2E-01

Outdoor Air Inhalation Aluminum 1.2E+04 mg/kg 3.0E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 5.0E-03 mg/m3 1.7E-03

(Particulates) Arsenic 1.7E+01 mg/kg 4.1E-06 ug/m3 4.3E-03 (μg/m3)-1 1.7E-08 1.2E-08 mg/m3 1.5E-05 mg/m3 7.9E-04

Beryllium 5.4E-01 mg/kg 1.3E-07 ug/m3 2.4E-03 (μg/m3)-1 3.1E-10 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.0E+04 mg/kg 9.7E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.9E+02 mg/kg 1.4E-04 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E-05 mg/m3 8.3E-03

Mercury 3.1E-01 mg/kg 7.6E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 3.0E-04 mg/m3 7.4E-07

Nickel 4.7E+01 mg/kg 1.1E-05 ug/m3 2.6E-04 (μg/m3)-1 2.9E-09 3.3E-08 mg/m3 5.0E-05 mg/m3 6.6E-04

Vanadium 1.1E+02 mg/kg 2.7E-05 ug/m3 -- -- -- 7.9E-08 mg/m3 -- -- --

Exp. Route Total 2.1E-08 1.1E-02

Exposure Point Total 2.1E-08 1.1E-02

Exposure Medium Total 1.3E-05 2.3E-01

Medium Total 1.3E-05 2.3E-01

Receptor Total Total of Receptor Risks Across All Media 1.3E-05 Total of Receptor Hazards Across All Media 2.3E-01

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I3-7.4.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Arsenic 1.2E-05 -- 1.4E-06 1.3E-05 Skin, Vascular 7.7E-02 -- 9.2E-03 8.6E-02

Beryllium -- -- -- -- GI 3.7E-04 -- -- 3.7E-04

Iron -- -- -- -- GI 7.9E-02 -- -- 7.9E-02

Manganese -- -- -- -- CNS 5.8E-03 -- -- 5.8E-03

Mercury -- -- -- -- Immunological 1.4E-03 -- -- 1.4E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.2E-03 -- -- 3.2E-03

Vanadium -- -- -- -- Hair 3.1E-02 -- -- 3.1E-02

Chemical Total 1.2E-05 -- 1.4E-06 1.3E-05 2.1E-01 -- 9.2E-03 2.2E-01

Exposure Point Total 1.3E-05 2.2E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 1.7E-03 -- 1.7E-03

(Particulates and VOCs) Arsenic -- 1.7E-08 -- 1.7E-08 Developmental, Cardiovascular, CNS -- 7.9E-04 -- 7.9E-04

Beryllium -- 3.1E-10 -- 3.1E-10 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.3E-03 -- 8.3E-03

Mercury -- -- -- -- CNS -- 7.4E-07 -- 7.4E-07

Nickel -- 2.9E-09 -- 2.9E-09 Respiratory, Blood -- 6.6E-04 -- 6.6E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.1E-08 -- 2.1E-08 -- 1.1E-02 -- 1.1E-02

Exposure Point Total 2.1E-08 1.1E-02

Exposure Medium Total 1.3E-05 2.3E-01

Medium Total 1.3E-05 2.3E-01

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 2.3E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.6E-04 -- 6.6E-04

EPA U.S. Environmental Protection Agency Body Weight 3.2E-03 -- 3.2E-03

GI Gastrointestinal Cardiovascular 7.9E-04 -- 7.9E-04

NOAEL No observed adverse effects level CNS 3.3E-02 -- 3.3E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.9E-04 -- 7.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.9E-02 -- 7.9E-02

Hair 3.1E-02 -- 3.1E-02

Immunological 1.5E-03 -- 1.5E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.2E-03 -- 3.2E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 6.8E-04 -- 6.8E-04

Skin 8.6E-02 -- 8.6E-02

Vascular 8.6E-02 -- 8.6E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.4.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 1.2E-05 -- 1.4E-06 1.3E-05 -- -- -- -- --

Chemical Total 1.2E-05 -- 1.4E-06 1.3E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.3E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00

Medium Total 1.3E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.2E+04 mg/kg 1.3E-02 mg/kg-day -- -- -- 1.6E-01 mg/kg-day 1.0E+00 mg/kg-day 1.6E-01

Arsenic 1.7E+01 mg/kg 1.8E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.8E-05 2.1E-04 mg/kg-day 3.0E-04 mg/kg-day 7.2E-01

Beryllium 5.4E-01 mg/kg 5.9E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 2.0E-03 mg/kg-day 3.5E-03

Iron 4.0E+04 mg/kg 4.4E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01

Manganese 5.9E+02 mg/kg 6.5E-04 mg/kg-day -- -- -- 7.5E-03 mg/kg-day 1.4E-01 mg/kg-day 5.4E-02

Mercury 3.1E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Nickel 4.7E+01 mg/kg 5.1E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 2.0E-02 mg/kg-day 3.0E-02

Vanadium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Exp. Route Total 2.8E-05 2.0E+00

Dermal Aluminum 1.2E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.7E+01 mg/kg 1.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.4E-06 1.9E-05 mg/kg-day 3.0E-04 mg/kg-day 6.2E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.7E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.4E-06 6.2E-02

Exposure Point Total 3.0E-05 2.1E+00

Outdoor Air Inhalation Aluminum 1.2E+04 mg/kg 7.4E-04 ug/m3 -- -- -- 8.6E-06 mg/m3 5.0E-03 mg/m3 1.7E-03

(Particulates) Arsenic 1.7E+01 mg/kg 1.0E-06 ug/m3 4.3E-03 (μg/m3)-1 4.4E-09 1.2E-08 mg/m3 1.5E-05 mg/m3 7.9E-04

Beryllium 5.4E-01 mg/kg 3.3E-08 ug/m3 2.4E-03 (μg/m3)-1 7.9E-11 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.9E+02 mg/kg 3.6E-05 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E-05 mg/m3 8.3E-03

Mercury 3.1E-01 mg/kg 1.9E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 3.0E-04 mg/m3 7.4E-07

Nickel 4.7E+01 mg/kg 2.8E-06 ug/m3 2.6E-04 (μg/m3)-1 7.3E-10 3.3E-08 mg/m3 5.0E-05 mg/m3 6.6E-04

Vanadium 1.1E+02 mg/kg 6.8E-06 ug/m3 -- -- -- 7.9E-08 mg/m3 -- -- --

Exp. Route Total 5.2E-09 1.1E-02

Exposure Point Total 5.2E-09 1.1E-02

Exposure Medium Total 3.0E-05 2.1E+00

Medium Total 3.0E-05 2.1E+00

Receptor Total Total of Receptor Risks Across All Media 3.0E-05 Total of Receptor Hazards Across All Media 2.1E+00

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk
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TABLE I3-7.4.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Hazard 

Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.6E-01 -- -- 1.6E-01

Arsenic 2.8E-05 -- 2.4E-06 3.0E-05 Skin, Vascular 7.2E-01 -- 6.2E-02 7.8E-01

Beryllium -- -- -- -- GI 3.5E-03 -- -- 3.5E-03

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 5.4E-02 -- -- 5.4E-02

Mercury -- -- -- -- Immunological 1.3E-02 -- -- 1.3E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.0E-02 -- -- 3.0E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Chemical Total 2.8E-05 -- 2.4E-06 3.0E-05 2.0E+00 -- 6.2E-02 2.1E+00

Exposure Point Total 3.0E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 1.7E-03 -- 1.7E-03

(Particulates and VOCs) Arsenic -- 4.4E-09 -- 4.4E-09 Developmental, Cardiovascular, CNS -- 7.9E-04 -- 7.9E-04

Beryllium -- 7.9E-11 -- 7.9E-11 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.3E-03 -- 8.3E-03

Mercury -- -- -- -- CNS -- 7.4E-07 -- 7.4E-07

Nickel -- 7.3E-10 -- 7.3E-10 Respiratory, Blood -- 6.6E-04 -- 6.6E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 5.2E-09 -- 5.2E-09 -- 1.1E-02 -- 1.1E-02

Exposure Point Total 5.2E-09 1.1E-02

Exposure Medium Total 3.0E-05 2.1E+00

Medium Total 3.0E-05 2.1E+00

Receptor Total Total Risk Across All Media 3.0E-05 Total Hazard Across All Media 2.1E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.6E-04 -- 6.6E-04

EPA U.S. Environmental Protection Agency Body Weight 3.0E-02 -- 3.0E-02

GI Gastrointestinal Cardiovascular 7.9E-04 -- 7.9E-04

NOAEL No observed adverse effects level CNS 2.2E-01 -- 2.2E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.9E-04 -- 7.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.4E-01 -- 7.4E-01

Hair 2.9E-01 -- 2.9E-01

Immunological 1.3E-02 -- 1.3E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.0E-02 -- 3.0E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.8E-04 -- 6.8E-04

Skin 7.8E-01 -- 7.8E-01

Vascular 7.8E-01 -- 7.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.4.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.8E-05 -- 2.4E-06 3.0E-05 -- -- -- -- --

Chemical Total 2.8E-05 -- 2.4E-06 3.0E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.0E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.0E-05 0.0E+00

Medium Total 3.0E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.0E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.2E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 1.6E-01 mg/kg-day 1.0E+00 mg/kg-day 1.6E-01

Arsenic 1.7E+01 mg/kg 2.6E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.9E-05 2.1E-04 mg/kg-day 3.0E-04 mg/kg-day 7.2E-01

Beryllium 5.4E-01 mg/kg 8.5E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 2.0E-03 mg/kg-day 3.5E-03

Iron 4.0E+04 mg/kg 6.3E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.3E-01

Manganese 5.9E+02 mg/kg 9.2E-04 mg/kg-day -- -- -- 7.5E-03 mg/kg-day 1.4E-01 mg/kg-day 5.4E-02

Mercury 3.1E-01 mg/kg 4.9E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.3E-02

Nickel 4.7E+01 mg/kg 7.3E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 2.0E-02 mg/kg-day 3.0E-02

Vanadium 1.1E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.4E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Exp. Route Total 3.9E-05 2.0E+00

Dermal Aluminum 1.2E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.7E+01 mg/kg 2.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.8E-06 1.9E-05 mg/kg-day 3.0E-04 mg/kg-day 6.2E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.9E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.7E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.8E-06 6.2E-02

Exposure Point Total 4.3E-05 2.1E+00

Outdoor Air Inhalation Aluminum 1.2E+04 mg/kg 3.7E-03 ug/m3 -- -- -- 8.6E-06 mg/m3 5.0E-03 mg/m3 1.7E-03

(Particulates) Arsenic 1.7E+01 mg/kg 5.1E-06 ug/m3 4.3E-03 (μg/m3)-1 2.2E-08 1.2E-08 mg/m3 1.5E-05 mg/m3 7.9E-04

Beryllium 5.4E-01 mg/kg 1.6E-07 ug/m3 2.4E-03 (μg/m3)-1 3.9E-10 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.0E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.9E+02 mg/kg 1.8E-04 ug/m3 -- -- -- 4.2E-07 mg/m3 5.0E-05 mg/m3 8.3E-03

Mercury 3.1E-01 mg/kg 9.5E-08 ug/m3 -- -- -- 2.2E-10 mg/m3 3.0E-04 mg/m3 7.4E-07

Nickel 4.7E+01 mg/kg 1.4E-05 ug/m3 2.6E-04 (μg/m3)-1 3.7E-09 3.3E-08 mg/m3 5.0E-05 mg/m3 6.6E-04

Vanadium 1.1E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 7.9E-08 mg/m3 -- -- --

Exp. Route Total 2.6E-08 1.1E-02

Exposure Medium Total 4.3E-05 2.1E+00

Medium Total 4.3E-05 2.1E+00

Receptor Total Total of Receptor Risks Across All Media 4.3E-05 Total of Receptor Hazards Across All Media 2.1E+00

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations. (mg/kg-day)-1 1/(Milligram per kilogram per day)

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day
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TABLE I3-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.6E-01 -- -- 1.6E-01

Arsenic 3.9E-05 -- 3.8E-06 4.3E-05 Skin, Vascular 7.2E-01 -- 6.2E-02 7.8E-01

Beryllium -- -- -- -- GI 3.5E-03 -- -- 3.5E-03

Iron -- -- -- -- GI 7.3E-01 -- -- 7.3E-01

Manganese -- -- -- -- CNS 5.4E-02 -- -- 5.4E-02

Mercury -- -- -- -- Immunological 1.3E-02 -- -- 1.3E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.0E-02 -- -- 3.0E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Chemical Total 3.9E-05 -- 3.8E-06 4.3E-05 2.0E+00 -- 6.2E-02 2.1E+00

Exposure Point Total 4.3E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 1.7E-03 -- 1.7E-03

(Particulates and VOCs) Arsenic -- 2.2E-08 -- 2.2E-08 Developmental, Cardiovascular, CNS -- 7.9E-04 -- 7.9E-04

Beryllium -- 3.9E-10 -- 3.9E-10 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.3E-03 -- 8.3E-03

Mercury -- -- -- -- CNS -- 7.4E-07 -- 7.4E-07

Nickel -- 3.7E-09 -- 3.7E-09 Respiratory, Blood -- 6.6E-04 -- 6.6E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 1.1E-02 -- 1.1E-02

Exposure Point Total 2.6E-08 1.1E-02

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.3E-05 2.1E+00

Medium Total 4.3E-05 2.1E+00

Receptor Total Total Risk Across All Media 4.3E-05 Total Hazard Across All Media 2.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.6E-04 -- 6.6E-04

EPA U.S. Environmental Protection Agency Body Weight 3.0E-02 -- 3.0E-02

GI Gastrointestinal Cardiovascular 7.9E-04 -- 7.9E-04

NOAEL No observed adverse effects level CNS 2.2E-01 -- 2.2E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.9E-04 -- 7.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.4E-01 -- 7.4E-01

Hair 2.9E-01 -- 2.9E-01

Immunological 1.3E-02 -- 1.3E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.0E-02 -- 3.0E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.8E-04 -- 6.8E-04

Skin 7.8E-01 -- 7.8E-01

Vascular 7.8E-01 -- 7.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.4.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 3.9E-05 -- 3.8E-06 4.3E-05 -- -- -- -- --

Chemical Total 3.9E-05 -- 3.8E-06 4.3E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.3E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.3E-05 0.0E+00

Medium Total 4.3E-05 0.0E+00

Receptor Total Total Risk Across All Media 4.3E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 9.4E-03 mg/kg-day -- -- -- 2.7E-02 mg/kg-day 1.0E+00 mg/kg-day 2.7E-02

Arsenic 1.4E+01 mg/kg 6.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-05 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 6.6E-02

Beryllium 5.8E-01 mg/kg 2.7E-07 mg/kg-day -- -- -- 8.0E-07 mg/kg-day 2.0E-03 mg/kg-day 4.0E-04

Iron 4.0E+04 mg/kg 1.9E-02 mg/kg-day -- -- -- 5.4E-02 mg/kg-day 7.0E-01 mg/kg-day 7.8E-02

Manganese 5.8E+02 mg/kg 2.7E-04 mg/kg-day -- -- -- 8.0E-04 mg/kg-day 1.4E-01 mg/kg-day 5.7E-03

Mercury 3.9E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.3E-07 mg/kg-day 3.0E-04 mg/kg-day 1.8E-03

Nickel 5.5E+01 mg/kg 2.6E-05 mg/kg-day -- -- -- 7.5E-05 mg/kg-day 2.0E-02 mg/kg-day 3.8E-03

Vanadium 1.1E+02 mg/kg 5.4E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 5.0E-03 mg/kg-day 3.1E-02

Exp. Route Total 1.02E-05 2.1E-01

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.4E+01 mg/kg 8.1E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.2E-06 2.4E-06 mg/kg-day 3.0E-04 mg/kg-day 7.9E-03

Beryllium 5.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.8E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.9E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.5E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.2E-06 7.9E-03

Exposure Point Total 1.1E-05 2.2E-01

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 4.8E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03

(Particulates) Arsenic 1.4E+01 mg/kg 3.5E-06 ug/m3 4.3E-03 (μg/m3)-1 1.5E-08 1.0E-08 mg/m3 1.5E-05 mg/m3 6.8E-04

Beryllium 5.8E-01 mg/kg 1.4E-07 ug/m3 2.4E-03 (μg/m3)-1 3.4E-10 4.1E-10 mg/m3 2.0E-05 mg/m3 2.1E-05

Iron 4.0E+04 mg/kg 9.6E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.8E+02 mg/kg 1.4E-04 ug/m3 -- -- -- 4.1E-07 mg/m3 5.0E-05 mg/m3 8.2E-03

Mercury 3.9E-01 mg/kg 9.4E-08 ug/m3 -- -- -- 2.7E-10 mg/m3 3.0E-04 mg/m3 9.2E-07

Nickel 5.5E+01 mg/kg 1.3E-05 ug/m3 2.6E-04 (μg/m3)-1 3.5E-09 3.9E-08 mg/m3 5.0E-05 mg/m3 7.7E-04

Vanadium 1.1E+02 mg/kg 2.8E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Exp. Route Total 1.9E-08 1.2E-02

Exposure Point Total 1.9E-08 1.2E-02

Exposure Medium Total 1.1E-05 2.3E-01

Medium Total 1.1E-05 2.3E-01

Receptor Total Total of Receptor Risks Across All Media 1.1E-05 Total of Receptor Hazards Across All Media 2.3E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.7E-02 -- -- 2.7E-02

Arsenic 1.0E-05 -- 1.2E-06 1.1E-05 Skin, Vascular 6.6E-02 -- 7.9E-03 7.4E-02

Beryllium -- -- -- -- GI 4.0E-04 -- -- 4.0E-04

Iron -- -- -- -- GI 7.8E-02 -- -- 7.8E-02

Manganese -- -- -- -- CNS 5.7E-03 -- -- 5.7E-03

Mercury -- -- -- -- Immunological 1.8E-03 -- -- 1.8E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.8E-03 -- -- 3.8E-03

Vanadium -- -- -- -- Hair 3.1E-02 -- -- 3.1E-02

Chemical Total 1.0E-05 -- 1.2E-06 1.1E-05 2.1E-01 -- 7.9E-03 2.2E-01

Exposure Point Total 1.1E-05 2.2E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Arsenic -- 1.5E-08 -- 1.5E-08 Developmental, Cardiovascular, CNS -- 6.8E-04 -- 6.8E-04

Beryllium -- 3.4E-10 -- 3.4E-10 Respiratory, Immunological -- 2.1E-05 -- 2.1E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.2E-03 -- 8.2E-03

Mercury -- -- -- -- CNS -- 9.2E-07 -- 9.2E-07

Nickel -- 3.5E-09 -- 3.5E-09 Respiratory, Blood -- 7.7E-04 -- 7.7E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.9E-08 -- 1.9E-08 -- 1.2E-02 -- 1.2E-02

Exposure Point Total 1.9E-08 1.2E-02

Exposure Medium Total 1.1E-05 2.3E-01

Medium Total 1.1E-05 2.3E-01

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 2.3E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.7E-04 -- 7.7E-04

EPA U.S. Environmental Protection Agency Body Weight 3.8E-03 -- 3.8E-03

GI Gastrointestinal Cardiovascular 6.8E-04 -- 6.8E-04

NOAEL No observed adverse effects level CNS 4.5E-02 -- 4.5E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.8E-04 -- 6.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.8E-02 -- 7.8E-02

Hair 3.1E-02 -- 3.1E-02

Immunological 1.8E-03 -- 1.8E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.8E-03 -- 3.8E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 8.0E-04 -- 8.0E-04

Skin 7.4E-02 -- 7.4E-02

Vascular 7.4E-02 -- 7.4E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.4.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.0E-05 -- 1.2E-06 1.1E-05 -- -- -- -- --

Chemical Total 1.0E-05 -- 1.2E-06 1.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-05 0.0E+00

Medium Total 1.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 2.6E-01 mg/kg-day 1.0E+00 mg/kg-day 2.6E-01

Arsenic 1.4E+01 mg/kg 1.6E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.4E-05 1.9E-04 mg/kg-day 3.0E-04 mg/kg-day 6.2E-01

Beryllium 5.8E-01 mg/kg 6.4E-07 mg/kg-day -- -- -- 7.5E-06 mg/kg-day 2.0E-03 mg/kg-day 3.7E-03

Iron 4.0E+04 mg/kg 4.3E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.2E-01

Manganese 5.8E+02 mg/kg 6.4E-04 mg/kg-day -- -- -- 7.4E-03 mg/kg-day 1.4E-01 mg/kg-day 5.3E-02

Mercury 3.9E-01 mg/kg 4.3E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.7E-02

Nickel 5.5E+01 mg/kg 6.0E-05 mg/kg-day -- -- -- 7.0E-04 mg/kg-day 2.0E-02 mg/kg-day 3.5E-02

Vanadium 1.1E+02 mg/kg 1.2E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Exp. Route Total 2.4E-05 2.0E+00

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.4E+01 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.1E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Beryllium 5.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.8E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.9E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.5E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.1E-06 5.4E-02

Exposure Point Total 2.6E-05 2.1E+00

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 1.2E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03

(Particulates) Arsenic 1.4E+01 mg/kg 8.7E-07 ug/m3 4.3E-03 (μg/m3)-1 3.8E-09 1.0E-08 mg/m3 1.5E-05 mg/m3 6.8E-04

Beryllium 5.8E-01 mg/kg 3.5E-08 ug/m3 2.4E-03 (μg/m3)-1 8.5E-11 4.1E-10 mg/m3 2.0E-05 mg/m3 2.1E-05

Iron 4.0E+04 mg/kg 2.4E-03 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.8E+02 mg/kg 3.5E-05 ug/m3 -- -- -- 4.1E-07 mg/m3 5.0E-05 mg/m3 8.2E-03

Mercury 3.9E-01 mg/kg 2.4E-08 ug/m3 -- -- -- 2.7E-10 mg/m3 3.0E-04 mg/m3 9.2E-07

Nickel 5.5E+01 mg/kg 3.3E-06 ug/m3 2.6E-04 (μg/m3)-1 8.6E-10 3.9E-08 mg/m3 5.0E-05 mg/m3 7.7E-04

Vanadium 1.1E+02 mg/kg 6.9E-06 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Exp. Route Total 4.7E-09 1.2E-02

Exposure Point Total 4.7E-09 1.2E-02

Exposure Medium Total 2.6E-05 2.1E+00

Medium Total 2.6E-05 2.1E+00

Receptor Total Total of Receptor Risks Across All Media 2.6E-05 Total of Receptor Hazards Across All Media 2.1E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.6E-01 -- -- 2.6E-01

Arsenic 2.4E-05 -- 2.1E-06 2.6E-05 Skin, Vascular 6.2E-01 -- 5.4E-02 6.7E-01

Beryllium -- -- -- -- GI 3.7E-03 -- -- 3.7E-03

Iron -- -- -- -- GI 7.2E-01 -- -- 7.2E-01

Manganese -- -- -- -- CNS 5.3E-02 -- -- 5.3E-02

Mercury -- -- -- -- Immunological 1.7E-02 -- -- 1.7E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.5E-02 -- -- 3.5E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Chemical Total 2.4E-05 -- 2.1E-06 2.6E-05 2.0E+00 -- 5.4E-02 2.1E+00

Exposure Point Total 2.6E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Arsenic -- 3.8E-09 -- 3.8E-09 Developmental, Cardiovascular, CNS -- 6.8E-04 -- 6.8E-04

Beryllium -- 8.5E-11 -- 8.5E-11 Respiratory, Immunological -- 2.1E-05 -- 2.1E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.2E-03 -- 8.2E-03

Mercury -- -- -- -- CNS -- 9.2E-07 -- 9.2E-07

Nickel -- 8.6E-10 -- 8.6E-10 Respiratory, Blood -- 7.7E-04 -- 7.7E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.7E-09 -- 4.7E-09 -- 1.2E-02 -- 1.2E-02

Exposure Point Total 4.7E-09 1.2E-02

Exposure Medium Total 2.6E-05 2.1E+00

Medium Total 2.6E-05 2.1E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 2.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.7E-04 -- 7.7E-04

EPA U.S. Environmental Protection Agency Body Weight 3.5E-02 -- 3.5E-02

GI Gastrointestinal Cardiovascular 6.8E-04 -- 6.8E-04

NOAEL No observed adverse effects level CNS 3.2E-01 -- 3.2E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.8E-04 -- 6.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.3E-01 -- 7.3E-01

Hair 2.9E-01 -- 2.9E-01

Immunological 1.7E-02 -- 1.7E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.5E-02 -- 3.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 8.0E-04 -- 8.0E-04

Skin 6.7E-01 -- 6.7E-01

Vascular 6.7E-01 -- 6.7E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.4.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.4E-05 -- 2.1E-06 2.6E-05 -- -- -- -- --

Chemical Total 2.4E-05 -- 2.1E-06 2.6E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.6E-05 0.0E+00

Medium Total 2.6E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 2.0E+04 mg/kg 3.1E-02 mg/kg-day -- -- -- 2.6E-01 mg/kg-day 1.0E+00 mg/kg-day 2.6E-01

Arsenic 1.4E+01 mg/kg 2.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.4E-05 1.9E-04 mg/kg-day 3.0E-04 mg/kg-day 6.2E-01

Beryllium 5.8E-01 mg/kg 9.1E-07 mg/kg-day -- -- -- 7.5E-06 mg/kg-day 2.0E-03 mg/kg-day 3.7E-03

Iron 4.0E+04 mg/kg 6.2E-02 mg/kg-day -- -- -- 5.1E-01 mg/kg-day 7.0E-01 mg/kg-day 7.2E-01

Manganese 5.8E+02 mg/kg 9.1E-04 mg/kg-day -- -- -- 7.4E-03 mg/kg-day 1.4E-01 mg/kg-day 5.3E-02

Mercury 3.9E-01 mg/kg 6.1E-07 mg/kg-day -- -- -- 5.0E-06 mg/kg-day 3.0E-04 mg/kg-day 1.7E-02

Nickel 5.5E+01 mg/kg 8.6E-05 mg/kg-day -- -- -- 7.0E-04 mg/kg-day 2.0E-02 mg/kg-day 3.5E-02

Vanadium 1.1E+02 mg/kg 1.8E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 2.9E-01

Exp. Route Total 3.4E-05 2.0E+00

Dermal Aluminum 2.0E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.4E+01 mg/kg 2.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.3E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Beryllium 5.8E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.0E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 5.8E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 3.9E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 5.5E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.1E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.3E-06 5.4E-02

Exposure Point Total 3.7E-05 2.1E+00

Outdoor Air Inhalation Aluminum 2.0E+04 mg/kg 6.0E-03 ug/m3 -- -- -- 1.4E-05 mg/m3 5.0E-03 mg/m3 2.8E-03

(Particulates) Arsenic 1.4E+01 mg/kg 4.4E-06 ug/m3 4.3E-03 (μg/m3)-1 1.9E-08 1.0E-08 mg/m3 1.5E-05 mg/m3 6.8E-04

Beryllium 5.8E-01 mg/kg 1.8E-07 ug/m3 2.4E-03 (μg/m3)-1 4.2E-10 4.1E-10 mg/m3 2.0E-05 mg/m3 2.1E-05

Iron 4.0E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 2.8E-05 mg/m3 -- -- --

Manganese 5.8E+02 mg/kg 1.8E-04 ug/m3 -- -- -- 4.1E-07 mg/m3 5.0E-05 mg/m3 8.2E-03

Mercury 3.9E-01 mg/kg 1.2E-07 ug/m3 -- -- -- 2.7E-10 mg/m3 3.0E-04 mg/m3 9.2E-07

Nickel 5.5E+01 mg/kg 1.7E-05 ug/m3 2.6E-04 (μg/m3)-1 4.3E-09 3.9E-08 mg/m3 5.0E-05 mg/m3 7.7E-04

Vanadium 1.1E+02 mg/kg 3.4E-05 ug/m3 -- -- -- 8.0E-08 mg/m3 -- -- --

Exp. Route Total 2.4E-08 1.2E-02

Exposure Point Total 2.4E-08 1.2E-02

Exposure Medium Total 3.7E-05 2.1E+00

Medium Total 3.7E-05 2.1E+00

Receptor Total Total of Receptor Risks Across All Media 3.7E-05 Total of Receptor Hazards Across All Media 2.1E+00

Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.4.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Cancer 

Risk
Hazard 

Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable mg/m3 Milligram per cubic meter

bgs Below ground surface RAGS Risk Assessment Guidance for Superfund

CSF Cancer slope factor RfC Reference concentration

EPA U.S. Environmental Protection Agency RfD Reference dose

EPC Exposure point concentration RME Reasonable maximum exposure

mg/kg Milligram per kilogram ug/m3 Microgram per cubic meter

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)
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TABLE I3-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.6E-01 -- -- 2.6E-01

Arsenic 3.4E-05 -- 3.3E-06 3.7E-05 Skin, Vascular 6.2E-01 -- 5.4E-02 6.7E-01

Beryllium -- -- -- -- GI 3.7E-03 -- -- 3.7E-03

Iron -- -- -- -- GI 7.2E-01 -- -- 7.2E-01

Manganese -- -- -- -- CNS 5.3E-02 -- -- 5.3E-02

Mercury -- -- -- -- Immunological 1.7E-02 -- -- 1.7E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.5E-02 -- -- 3.5E-02

Vanadium -- -- -- -- Hair 2.9E-01 -- -- 2.9E-01

Chemical Total 3.4E-05 -- 3.3E-06 3.7E-05 2.0E+00 -- 5.4E-02 2.1E+00

Exposure Point Total 3.7E-05 2.1E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.8E-03 -- 2.8E-03

(Particulates and VOCs) Arsenic -- 1.9E-08 -- 1.9E-08 Developmental, Cardiovascular, CNS -- 6.8E-04 -- 6.8E-04

Beryllium -- 4.2E-10 -- 4.2E-10 Respiratory, Immunological -- 2.1E-05 -- 2.1E-05

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.2E-03 -- 8.2E-03

Mercury -- -- -- -- CNS -- 9.2E-07 -- 9.2E-07

Nickel -- 4.3E-09 -- 4.3E-09 Respiratory, Blood -- 7.7E-04 -- 7.7E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.4E-08 -- 2.4E-08 -- 1.2E-02 -- 1.2E-02

Exposure Point Total 2.4E-08 1.2E-02

Exposure Medium Total 3.7E-05 2.1E+00

Medium Total 3.7E-05 2.1E+00

Receptor Total Total Risk Across All Media 3.7E-05 Total Hazard Across All Media 2.1E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.7E-04 -- 7.7E-04

EPA U.S. Environmental Protection Agency Body Weight 3.5E-02 -- 3.5E-02

GI Gastrointestinal Cardiovascular 6.8E-04 -- 6.8E-04

NOAEL No observed adverse effects level CNS 3.2E-01 -- 3.2E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.8E-04 -- 6.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.3E-01 -- 7.3E-01

Hair 2.9E-01 -- 2.9E-01

Immunological 1.7E-02 -- 1.7E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.5E-02 -- 3.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 8.0E-04 -- 8.0E-04

Skin 6.7E-01 -- 6.7E-01

Vascular 6.7E-01 -- 6.7E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.4.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 3.4E-05 -- 3.3E-06 3.7E-05 -- -- -- -- --

Chemical Total 3.4E-05 -- 3.3E-06 3.7E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.7E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.7E-05 0.0E+00

Medium Total 3.7E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.7E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 4, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.5.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.3E+04 mg/kg 8.0E-03 mg/kg-day -- -- -- 2.3E-02 mg/kg-day 1.0E+00 mg/kg-day 2.3E-02

Arsenic 9.2E+00 mg/kg 3.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.8E-06 9.0E-06 mg/kg-day 3.0E-04 mg/kg-day 3.0E-02

Beryllium 5.4E-01 mg/kg 1.9E-07 mg/kg-day -- -- -- 5.2E-07 mg/kg-day 2.0E-03 mg/kg-day 2.6E-04

Iron 4.8E+04 mg/kg 1.7E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.7E-02

Mercury 1.0E+00 mg/kg 3.5E-07 mg/kg-day -- -- -- 9.9E-07 mg/kg-day 3.0E-04 mg/kg-day 3.3E-03

Nickel 4.3E+01 mg/kg 1.5E-05 mg/kg-day -- -- -- 4.2E-05 mg/kg-day 2.0E-02 mg/kg-day 2.1E-03

Exp. Route Total 4.8E-06 1.2E-01

Dermal Aluminum 2.3E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 9.2E+00 mg/kg 1.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.6E-06 3.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.0E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Exp. Route Total 1.6E-06 1.0E-02

Exposure Point Total 6.4E-06 1.4E-01

Outdoor Air Inhalation Aluminum 2.3E+04 mg/kg 1.4E-03 ug/m3 -- -- -- 3.9E-06 mg/m3 5.0E-03 mg/m3 7.7E-04

(Particulates) Arsenic 9.2E+00 mg/kg 5.5E-07 ug/m3 4.3E-03 (μg/m3)-1 2.4E-09 1.5E-09 mg/m3 1.5E-05 mg/m3 1.0E-04

Beryllium 5.4E-01 mg/kg 3.2E-08 ug/m3 2.4E-03 (μg/m3)-1 7.7E-11 9.0E-11 mg/m3 2.0E-05 mg/m3 4.5E-06

Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 8.0E-06 mg/m3 -- -- --

Mercury 1.0E+00 mg/kg 6.1E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 3.0E-04 mg/m3 5.7E-07

Nickel 4.3E+01 mg/kg 2.6E-06 ug/m3 2.6E-04 (μg/m3)-1 6.7E-10 7.3E-09 mg/m3 5.0E-05 mg/m3 1.5E-04

Exp. Route Total 3.1E-09 1.0E-03

Exposure Point Total 3.1E-09 1.0E-03

Exposure Medium Total 6.4E-06 1.4E-01

Medium Total 6.4E-06 1.4E-01

Receptor Total Total of Receptor Risks Across All Media 6.4E-06 Total of Receptor Hazards Across All Media 1.4E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient



2 of 2

TABLE I3-7.5.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.3E-02 -- -- 2.3E-02

Arsenic 4.8E-06 -- 1.6E-06 6.4E-06 Skin, Vascular 3.0E-02 -- 1.0E-02 4.0E-02

Beryllium -- -- -- -- GI 2.6E-04 -- -- 2.6E-04

Iron -- -- -- -- GI 6.7E-02 -- -- 6.7E-02

Mercury -- -- -- -- Immunological 3.3E-03 -- -- 3.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 2.1E-03 -- -- 2.1E-03

Chemical Total 4.8E-06 -- 1.6E-06 6.4E-06 1.2E-01 -- 1.0E-02 1.4E-01

Exposure Point Total 6.4E-06 1.4E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 7.7E-04 -- 7.7E-04

(Particulates and VOCs) Arsenic -- 2.4E-09 -- 2.4E-09 Developmental, Cardiovascular, CNS -- 1.0E-04 -- 1.0E-04

Beryllium -- 7.7E-11 -- 7.7E-11 Respiratory, Immunological -- 4.5E-06 -- 4.5E-06

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 5.7E-07 -- 5.7E-07

Nickel -- 6.7E-10 -- 6.7E-10 Respiratory, Blood -- 1.5E-04 -- 1.5E-04

Chemical Total -- 3.1E-09 -- 3.1E-09 -- 1.0E-03 -- 1.0E-03

Exposure Point Total 3.1E-09 1.0E-03

Exposure Medium Total 6.4E-06 1.4E-01

Medium Total 6.4E-06 1.4E-01

Receptor Total Total Risk Across All Media 6.4E-06 Total Hazard Across All Media 1.4E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.5.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.5E-04 -- 1.5E-04

EPA U.S. Environmental Protection Agency Body Weight 2.1E-03 -- 2.1E-03

GI Gastrointestinal Cardiovascular 1.0E-04 -- 1.0E-04

NOAEL No observed adverse effects level CNS 2.3E-02 -- 2.3E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.0E-04 -- 1.0E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.7E-02 -- 6.7E-02

Hair -- -- --
Immunological 3.3E-03 -- 3.3E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.1E-03 -- 2.1E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.5E-04 -- 1.5E-04

Skin 4.0E-02 -- 4.0E-02

Vascular 4.0E-02 -- 4.0E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.5.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 4.8E-06 -- 1.6E-06 6.4E-06 -- -- -- -- --

Chemical Total 4.8E-06 -- 1.6E-06 6.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 6.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 6.4E-06 0.0E+00

Medium Total 6.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 6.4E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.5.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 6.5E-03 mg/kg-day -- -- -- 1.8E-02 mg/kg-day 1.0E+00 mg/kg-day 1.8E-02

Arsenic 1.5E+01 mg/kg 5.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.7E-06 1.4E-05 mg/kg-day 3.0E-04 mg/kg-day 4.8E-02

Mercury 2.5E-01 mg/kg 8.9E-08 mg/kg-day -- -- -- 2.5E-07 mg/kg-day 3.0E-04 mg/kg-day 8.3E-04

Nickel 4.9E+01 mg/kg 1.7E-05 mg/kg-day -- -- -- 4.8E-05 mg/kg-day 2.0E-02 mg/kg-day 2.4E-03

Vanadium 1.2E+02 mg/kg 4.2E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 5.0E-03 mg/kg-day 2.3E-02

Exp. Route Total 7.7E-06 9.2E-02

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.5E+01 mg/kg 1.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-06 4.9E-06 mg/kg-day 3.0E-04 mg/kg-day 1.6E-02

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.9E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.6E-06 1.6E-02

Exposure Point Total 1.0E-05 1.1E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 1.1E-03 ug/m3 -- -- -- 3.1E-06 mg/m3 5.0E-03 mg/m3 6.2E-04

(Particulates) Arsenic 1.5E+01 mg/kg 8.8E-07 ug/m3 4.3E-03 (μg/m3)-1 3.8E-09 2.5E-09 mg/m3 1.5E-05 mg/m3 1.6E-04

Mercury 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 4.3E-11 mg/m3 3.0E-04 mg/m3 1.4E-07

Nickel 4.9E+01 mg/kg 2.9E-06 ug/m3 2.6E-04 (μg/m3)-1 7.7E-10 8.2E-09 mg/m3 5.0E-05 mg/m3 1.6E-04

Vanadium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Exp. Route Total 4.5E-09 9.5E-04

Exposure Point Total 4.5E-09 9.5E-04

Exposure Medium Total 1.0E-05 1.1E-01

Medium Total 1.0E-05 1.1E-01

Receptor Total Total of Receptor Risks Across All Media 1.0E-05 Total of Receptor Hazards Across All Media 1.1E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I3-7.5.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.8E-02 -- -- 1.8E-02

Arsenic 7.7E-06 -- 2.6E-06 1.0E-05 Skin, Vascular 4.8E-02 -- 1.6E-02 6.4E-02

Mercury -- -- -- -- Immunological 8.3E-04 -- -- 8.3E-04

Nickel -- -- -- -- Body Weight, Organ Weight 2.4E-03 -- -- 2.4E-03

Vanadium -- -- -- -- Hair 2.3E-02 -- -- 2.3E-02

Chemical Total 7.7E-06 -- 2.6E-06 1.0E-05 9.2E-02 -- 1.6E-02 1.1E-01

Exposure Point Total 1.0E-05 1.1E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.2E-04 -- 6.2E-04

(Particulates and VOCs) Arsenic -- 3.8E-09 -- 3.8E-09 Developmental, Cardiovascular, CNS -- 1.6E-04 -- 1.6E-04

Mercury -- -- -- -- CNS -- 1.4E-07 -- 1.4E-07

Nickel -- 7.7E-10 -- 7.7E-10 Respiratory, Blood -- 1.6E-04 -- 1.6E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.5E-09 -- 4.5E-09 -- 9.5E-04 -- 9.5E-04

Exposure Point Total 4.5E-09 9.5E-04

Exposure Medium Total 1.0E-05 1.1E-01

Medium Total 1.0E-05 1.1E-01

Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 1.1E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.5.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.6E-04 -- 1.6E-04

EPA U.S. Environmental Protection Agency Body Weight 2.4E-03 -- 2.4E-03

GI Gastrointestinal Cardiovascular 1.6E-04 -- 1.6E-04

NOAEL No observed adverse effects level CNS 1.9E-02 -- 1.9E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.6E-04 -- 1.6E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 2.3E-02 -- 2.3E-02

Immunological 8.3E-04 -- 8.3E-04

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.4E-03 -- 2.4E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.6E-04 -- 1.6E-04

Skin 6.4E-02 -- 6.4E-02

Vascular 6.4E-02 -- 6.4E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.5.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 7.7E-06 -- 2.6E-06 1.0E-05 -- -- -- -- --

Chemical Total 7.7E-06 -- 2.6E-06 1.0E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.0E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.0E-05 0.0E+00

Medium Total 1.0E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.0E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.5.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 8.5E-04 mg/kg-day -- -- -- 6.0E-02 mg/kg-day 1.0E+00 mg/kg-day 6.0E-02

Arsenic 1.5E+01 mg/kg 6.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-06 4.7E-05 mg/kg-day 3.0E-04 mg/kg-day 1.6E-01

Mercury 2.5E-01 mg/kg 1.2E-08 mg/kg-day -- -- -- 8.2E-07 mg/kg-day 3.0E-04 mg/kg-day 2.7E-03

Nickel 4.9E+01 mg/kg 2.3E-06 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 2.0E-02 mg/kg-day 7.9E-03

Vanadium 1.2E+02 mg/kg 5.5E-06 mg/kg-day -- -- -- 3.9E-04 mg/kg-day 5.0E-03 mg/kg-day 7.7E-02

Exp. Route Total 1.0E-06 3.0E-01

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.5E+01 mg/kg 2.8E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.2E-07 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 6.5E-02

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.9E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 4.2E-07 6.5E-02

Exposure Point Total 1.4E-06 3.7E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 6.0E-02 ug/m3 -- -- -- 4.2E-03 mg/m3 5.0E-03 mg/m3 8.4E-01

(Particulates) Arsenic 1.5E+01 mg/kg 4.8E-05 ug/m3 4.3E-03 (μg/m3)-1 2.0E-07 3.3E-06 mg/m3 1.5E-05 mg/m3 2.2E-01

Mercury 2.5E-01 mg/kg 8.3E-07 ug/m3 -- -- -- 5.8E-08 mg/m3 3.0E-04 mg/m3 1.9E-04

Nickel 4.9E+01 mg/kg 1.6E-04 ug/m3 2.6E-04 (μg/m3)-1 4.2E-08 1.1E-05 mg/m3 5.0E-05 mg/m3 2.2E-01

Vanadium 1.2E+02 mg/kg 3.9E-04 ug/m3 -- -- -- 2.7E-05 mg/m3 -- -- --

Exp. Route Total 2.5E-07 1.3E+00

Exposure Point Total 2.5E-07 1.3E+00

Exposure Medium Total 1.7E-06 1.7E+00

Medium Total 1.7E-06 1.7E+00

Receptor Total Total of Receptor Risks Across All Media 1.7E-06 Total of Receptor Hazards Across All Media 1.7E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I3-7.5.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 6.0E-02 -- -- 6.0E-02

Arsenic 1.0E-06 -- 4.2E-07 1.4E-06 Skin, Vascular 1.6E-01 -- 6.5E-02 2.2E-01

Mercury -- -- -- -- Immunological 2.7E-03 -- -- 2.7E-03

Nickel -- -- -- -- Body Weight, Organ Weight 7.9E-03 -- -- 7.9E-03

Vanadium -- -- -- -- Hair 7.7E-02 -- -- 7.7E-02

Chemical Total 1.0E-06 -- 4.2E-07 1.4E-06 3.0E-01 -- 6.5E-02 3.7E-01

Exposure Point Total 1.4E-06 3.7E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 8.4E-01 -- 8.4E-01

(Particulates and VOCs) Arsenic -- 2.0E-07 -- 2.0E-07 Developmental, Cardiovascular, CNS -- 2.2E-01 -- 2.2E-01

Mercury -- -- -- -- CNS -- 1.9E-04 -- 1.9E-04

Nickel -- 4.2E-08 -- 4.2E-08 Respiratory, Blood -- 2.2E-01 -- 2.2E-01

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.5E-07 -- 2.5E-07 -- 1.3E+00 -- 1.3E+00

Exposure Point Total 2.5E-07 1.3E+00

Exposure Medium Total 1.7E-06 1.7E+00

Medium Total 1.7E-06 1.7E+00

Receptor Total Total Risk Across All Media 1.7E-06 Total Hazard Across All Media 1.7E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.5.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 2.2E-01 -- 2.2E-01

EPA U.S. Environmental Protection Agency Body Weight 7.9E-03 -- 7.9E-03

GI Gastrointestinal Cardiovascular 2.2E-01 -- 2.2E-01

NOAEL No observed adverse effects level CNS 1.1E+00 -- 1.1E+00
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.2E-01 -- 2.2E-01

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 7.7E-02 -- 7.7E-02

Immunological 2.7E-03 -- 2.7E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 7.9E-03 -- 7.9E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.2E-01 -- 2.2E-01

Skin 2.2E-01 -- 2.2E-01

Vascular 2.2E-01 -- 2.2E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.5.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.0E-06 -- 4.2E-07 1.4E-06 -- -- -- -- --

Chemical Total 1.0E-06 -- 4.2E-07 1.4E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.4E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-06 0.0E+00

Medium Total 1.4E-06 0.0E+00

Receptor Total Total Risk Across All Media 1.4E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.5.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.3E+04 mg/kg 1.1E-02 mg/kg-day -- -- -- 3.2E-02 mg/kg-day 1.0E+00 mg/kg-day 3.2E-02

Arsenic 9.2E+00 mg/kg 4.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 6.5E-06 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.2E-02

Beryllium 5.4E-01 mg/kg 2.5E-07 mg/kg-day -- -- -- 7.3E-07 mg/kg-day 2.0E-03 mg/kg-day 3.7E-04

Iron 4.8E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 6.5E-02 mg/kg-day 7.0E-01 mg/kg-day 9.4E-02

Mercury 1.0E+00 mg/kg 4.8E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 3.0E-04 mg/kg-day 4.6E-03

Nickel 4.3E+01 mg/kg 2.0E-05 mg/kg-day -- -- -- 5.9E-05 mg/kg-day 2.0E-02 mg/kg-day 3.0E-03

Exp. Route Total 6.46E-06 1.7E-01

Dermal Aluminum 2.3E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 9.2E+00 mg/kg 5.2E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.7E-07 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.0E-03

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Exp. Route Total 7.7E-07 5.0E-03

Exposure Point Total 7.2E-06 1.8E-01

Outdoor Air Inhalation Aluminum 2.3E+04 mg/kg 5.6E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 5.0E-03 mg/m3 3.2E-03

(Particulates) Arsenic 9.2E+00 mg/kg 2.2E-06 ug/m3 4.3E-03 (μg/m3)-1 9.5E-09 6.5E-09 mg/m3 1.5E-05 mg/m3 4.3E-04

Beryllium 5.4E-01 mg/kg 1.3E-07 ug/m3 2.4E-03 (μg/m3)-1 3.1E-10 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.8E+04 mg/kg 1.2E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --

Mercury 1.0E+00 mg/kg 2.5E-07 ug/m3 -- -- -- 7.2E-10 mg/m3 3.0E-04 mg/m3 2.4E-06

Nickel 4.3E+01 mg/kg 1.0E-05 ug/m3 2.6E-04 (μg/m3)-1 2.7E-09 3.0E-08 mg/m3 5.0E-05 mg/m3 6.1E-04

Exp. Route Total 1.3E-08 4.3E-03

Exposure Point Total 1.3E-08 4.3E-03

Exposure Medium Total 7.2E-06 1.8E-01

Medium Total 7.2E-06 1.8E-01

Receptor Total Total of Receptor Risks Across All Media 7.2E-06 Total of Receptor Hazards Across All Media 1.8E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.5.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 3.2E-02 -- -- 3.2E-02

Arsenic 6.5E-06 -- 7.7E-07 7.2E-06 Skin, Vascular 4.2E-02 -- 5.0E-03 4.7E-02

Beryllium -- -- -- -- GI 3.7E-04 -- -- 3.7E-04

Iron -- -- -- -- GI 9.4E-02 -- -- 9.4E-02

Mercury -- -- -- -- Immunological 4.6E-03 -- -- 4.6E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.0E-03 -- -- 3.0E-03

Chemical Total 6.5E-06 -- 7.7E-07 7.2E-06 1.7E-01 -- 5.0E-03 1.8E-01

Exposure Point Total 7.2E-06 1.8E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 3.2E-03 -- 3.2E-03

(Particulates and VOCs) Arsenic -- 9.5E-09 -- 9.5E-09 Developmental, Cardiovascular, CNS -- 4.3E-04 -- 4.3E-04

Beryllium -- 3.1E-10 -- 3.1E-10 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-06 -- 2.4E-06

Nickel -- 2.7E-09 -- 2.7E-09 Respiratory, Blood -- 6.1E-04 -- 6.1E-04

Chemical Total -- 1.3E-08 -- 1.3E-08 -- 4.3E-03 -- 4.3E-03

Exposure Point Total 1.3E-08 4.3E-03

Exposure Medium Total 7.2E-06 1.8E-01

Medium Total 7.2E-06 1.8E-01

Receptor Total Total Risk Across All Media 7.2E-06 Total Hazard Across All Media 1.8E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.5.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.1E-04 -- 6.1E-04

EPA U.S. Environmental Protection Agency Body Weight 3.0E-03 -- 3.0E-03

GI Gastrointestinal Cardiovascular 4.3E-04 -- 4.3E-04

NOAEL No observed adverse effects level CNS 3.5E-02 -- 3.5E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.3E-04 -- 4.3E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 9.4E-02 -- 9.4E-02

Hair -- -- --
Immunological 4.7E-03 -- 4.7E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.0E-03 -- 3.0E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 6.3E-04 -- 6.3E-04

Skin 4.7E-02 -- 4.7E-02

Vascular 4.7E-02 -- 4.7E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.5.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 6.5E-06 -- 7.7E-07 7.2E-06 -- -- -- -- --

Chemical Total 6.5E-06 -- 7.7E-07 7.2E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 7.2E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 7.2E-06 0.0E+00

Medium Total 7.2E-06 0.0E+00

Receptor Total Total Risk Across All Media 7.2E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.5.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.3E+04 mg/kg 2.5E-02 mg/kg-day -- -- -- 2.9E-01 mg/kg-day 1.0E+00 mg/kg-day 2.9E-01

Arsenic 9.2E+00 mg/kg 1.0E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.5E-05 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 3.9E-01

Beryllium 5.4E-01 mg/kg 5.9E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 2.0E-03 mg/kg-day 3.4E-03

Iron 4.8E+04 mg/kg 5.2E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01

Mercury 1.0E+00 mg/kg 1.1E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

Nickel 4.3E+01 mg/kg 4.7E-05 mg/kg-day -- -- -- 5.5E-04 mg/kg-day 2.0E-02 mg/kg-day 2.8E-02

Exp. Route Total 1.5E-05 1.6E+00

Dermal Aluminum 2.3E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 9.2E+00 mg/kg 8.7E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.3E-06 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Exp. Route Total 1.3E-06 3.4E-02

Exposure Point Total 1.6E-05 1.7E+00

Outdoor Air Inhalation Aluminum 2.3E+04 mg/kg 1.4E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 5.0E-03 mg/m3 3.2E-03

(Particulates) Arsenic 9.2E+00 mg/kg 5.5E-07 ug/m3 4.3E-03 (μg/m3)-1 2.4E-09 6.5E-09 mg/m3 1.5E-05 mg/m3 4.3E-04

Beryllium 5.4E-01 mg/kg 3.2E-08 ug/m3 2.4E-03 (μg/m3)-1 7.8E-11 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.8E+04 mg/kg 2.9E-03 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --

Mercury 1.0E+00 mg/kg 6.1E-08 ug/m3 -- -- -- 7.2E-10 mg/m3 3.0E-04 mg/m3 2.4E-06

Nickel 4.3E+01 mg/kg 2.6E-06 ug/m3 2.6E-04 (μg/m3)-1 6.8E-10 3.0E-08 mg/m3 5.0E-05 mg/m3 6.1E-04

Exp. Route Total 3.1E-09 4.3E-03

Exposure Point Total 3.1E-09 4.3E-03

Exposure Medium Total 1.6E-05 1.7E+00

Medium Total 1.6E-05 1.7E+00

Receptor Total Total of Receptor Risks Across All Media 1.6E-05 Total of Receptor Hazards Across All Media 1.7E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.5.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.9E-01 -- -- 2.9E-01

Arsenic 1.5E-05 -- 1.3E-06 1.6E-05 Skin, Vascular 3.9E-01 -- 3.4E-02 4.2E-01

Beryllium -- -- -- -- GI 3.4E-03 -- -- 3.4E-03

Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01

Mercury -- -- -- -- Immunological 4.3E-02 -- -- 4.3E-02

Nickel -- -- -- -- Body Weight, Organ Weight 2.8E-02 -- -- 2.8E-02

Chemical Total 1.5E-05 -- 1.3E-06 1.6E-05 1.6E+00 -- 3.4E-02 1.7E+00

Exposure Point Total 1.6E-05 1.7E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.2E-03 -- 3.2E-03

(Particulates and VOCs) Arsenic -- 2.4E-09 -- 2.4E-09 Developmental, Cardiovascular, CNS -- 4.3E-04 -- 4.3E-04

Beryllium -- 7.8E-11 -- 7.8E-11 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-06 -- 2.4E-06

Nickel -- 6.8E-10 -- 6.8E-10 Respiratory, Blood -- 6.1E-04 -- 6.1E-04

Chemical Total -- 3.1E-09 -- 3.1E-09 -- 4.3E-03 -- 4.3E-03

Exposure Point Total 3.1E-09 4.3E-03

Exposure Medium Total 1.6E-05 1.7E+00

Medium Total 1.6E-05 1.7E+00

Receptor Total Total Risk Across All Media 1.6E-05 Total Hazard Across All Media 1.7E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient



2 of 2

TABLE I3-8.5.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.1E-04 -- 6.1E-04

EPA U.S. Environmental Protection Agency Body Weight 2.8E-02 -- 2.8E-02

GI Gastrointestinal Cardiovascular 4.3E-04 -- 4.3E-04

NOAEL No observed adverse effects level CNS 3.0E-01 -- 3.0E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.3E-04 -- 4.3E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.8E-01 -- 8.8E-01

Hair -- -- --
Immunological 4.3E-02 -- 4.3E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.8E-02 -- 2.8E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.3E-04 -- 6.3E-04

Skin 4.2E-01 -- 4.2E-01

Vascular 4.2E-01 -- 4.2E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.5.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 1.5E-05 -- 1.3E-06 1.6E-05 -- -- -- -- --

Chemical Total 1.5E-05 -- 1.3E-06 1.6E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-05 0.0E+00

Medium Total 1.6E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.6E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk



1 of 2

TABLE I3-7.5.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.3E+04 mg/kg 3.6E-02 mg/kg-day -- -- -- 2.9E-01 mg/kg-day 1.0E+00 mg/kg-day 2.9E-01

Arsenic 9.2E+00 mg/kg 1.4E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.2E-05 1.2E-04 mg/kg-day 3.0E-04 mg/kg-day 3.9E-01

Beryllium 5.4E-01 mg/kg 8.4E-07 mg/kg-day -- -- -- 6.9E-06 mg/kg-day 2.0E-03 mg/kg-day 3.4E-03

Iron 4.8E+04 mg/kg 7.5E-02 mg/kg-day -- -- -- 6.1E-01 mg/kg-day 7.0E-01 mg/kg-day 8.7E-01

Mercury 1.0E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.3E-05 mg/kg-day 3.0E-04 mg/kg-day 4.3E-02

Nickel 4.3E+01 mg/kg 6.8E-05 mg/kg-day -- -- -- 5.5E-04 mg/kg-day 2.0E-02 mg/kg-day 2.8E-02

Exp. Route Total 2.2E-05 1.6E+00

Dermal Aluminum 2.3E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 9.2E+00 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.1E-06 1.0E-05 mg/kg-day 3.0E-04 mg/kg-day 3.4E-02

Beryllium 5.4E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Iron 4.8E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Mercury 1.0E+00 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.3E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Exp. Route Total 2.1E-06 3.4E-02

Exposure Point Total 2.4E-05 1.7E+00

Outdoor Air Inhalation Aluminum 2.3E+04 mg/kg 7.0E-03 ug/m3 -- -- -- 1.6E-05 mg/m3 5.0E-03 mg/m3 3.2E-03

(Particulates) Arsenic 9.2E+00 mg/kg 2.8E-06 ug/m3 4.3E-03 (μg/m3)-1 1.2E-08 6.5E-09 mg/m3 1.5E-05 mg/m3 4.3E-04

Beryllium 5.4E-01 mg/kg 1.6E-07 ug/m3 2.4E-03 (μg/m3)-1 3.9E-10 3.8E-10 mg/m3 2.0E-05 mg/m3 1.9E-05

Iron 4.8E+04 mg/kg 1.4E-02 ug/m3 -- -- -- 3.4E-05 mg/m3 -- -- --

Mercury 1.0E+00 mg/kg 3.1E-07 ug/m3 -- -- -- 7.2E-10 mg/m3 3.0E-04 mg/m3 2.4E-06

Nickel 4.3E+01 mg/kg 1.3E-05 ug/m3 2.6E-04 (μg/m3)-1 3.4E-09 3.0E-08 mg/m3 5.0E-05 mg/m3 6.1E-04

Exp. Route Total 1.6E-08 4.3E-03

Exposure Medium Total 2.4E-05 1.7E+00

Medium Total 2.4E-05 1.7E+00

Receptor Total Total of Receptor Risks Across All Media 2.4E-05 Total of Receptor Hazards Across All Media 1.7E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I3-7.5.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.9E-01 -- -- 2.9E-01

Arsenic 2.2E-05 -- 2.1E-06 2.4E-05 Skin, Vascular 3.9E-01 -- 3.4E-02 4.2E-01

Beryllium -- -- -- -- GI 3.4E-03 -- -- 3.4E-03

Iron -- -- -- -- GI 8.7E-01 -- -- 8.7E-01

Mercury -- -- -- -- Immunological 4.3E-02 -- -- 4.3E-02

Nickel -- -- -- -- Body Weight, Organ Weight 2.8E-02 -- -- 2.8E-02

Chemical Total 2.2E-05 -- 2.1E-06 2.4E-05 1.6E+00 -- 3.4E-02 1.7E+00

Exposure Point Total 2.4E-05 1.7E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.2E-03 -- 3.2E-03

(Particulates and VOCs) Arsenic -- 1.2E-08 -- 1.2E-08 Developmental, Cardiovascular, CNS -- 4.3E-04 -- 4.3E-04

Beryllium -- 3.9E-10 -- 3.9E-10 Respiratory, Immunological -- 1.9E-05 -- 1.9E-05

Iron -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- CNS -- 2.4E-06 -- 2.4E-06

Nickel -- 3.4E-09 -- 3.4E-09 Respiratory, Blood -- 6.1E-04 -- 6.1E-04

Chemical Total -- 1.6E-08 -- 1.6E-08 -- 4.3E-03 -- 4.3E-03

Exposure Point Total 1.6E-08 4.3E-03

Exposure Medium Total 2.4E-05 1.7E+00

Medium Total 2.4E-05 1.7E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 1.7E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.5.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.1E-04 -- 6.1E-04

EPA U.S. Environmental Protection Agency Body Weight 2.8E-02 -- 2.8E-02

GI Gastrointestinal Cardiovascular 4.3E-04 -- 4.3E-04

NOAEL No observed adverse effects level CNS 3.0E-01 -- 3.0E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 4.3E-04 -- 4.3E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 8.8E-01 -- 8.8E-01

Hair -- -- --
Immunological 4.3E-02 -- 4.3E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 2.8E-02 -- 2.8E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.3E-04 -- 6.3E-04

Skin 4.2E-01 -- 4.2E-01

Vascular 4.2E-01 -- 4.2E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.5.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.2E-05 -- 2.1E-06 2.4E-05 -- -- -- -- --

Chemical Total 2.2E-05 -- 2.1E-06 2.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.4E-05 0.0E+00

Medium Total 2.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.5.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 8.7E-03 mg/kg-day -- -- -- 2.5E-02 mg/kg-day 1.0E+00 mg/kg-day 2.5E-02

Arsenic 1.5E+01 mg/kg 6.9E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.0E-05 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 6.7E-02

Mercury 2.5E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 3.5E-07 mg/kg-day 3.0E-04 mg/kg-day 1.2E-03

Nickel 4.9E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.7E-05 mg/kg-day 2.0E-02 mg/kg-day 3.4E-03

Vanadium 1.2E+02 mg/kg 5.6E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 5.0E-03 mg/kg-day 3.3E-02

Exp. Route Total 1.03E-05 1.3E-01

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.5E+01 mg/kg 8.2E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.2E-06 2.4E-06 mg/kg-day 3.0E-04 mg/kg-day 8.0E-03

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.9E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 1.2E-06 8.0E-03

Exposure Point Total 1.2E-05 1.4E-01

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 4.5E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Arsenic 1.5E+01 mg/kg 3.5E-06 ug/m3 4.3E-03 (μg/m3)-1 1.5E-08 1.0E-08 mg/m3 1.5E-05 mg/m3 6.9E-04

Mercury 2.5E-01 mg/kg 6.1E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 4.9E+01 mg/kg 1.2E-05 ug/m3 2.6E-04 (μg/m3)-1 3.1E-09 3.5E-08 mg/m3 5.0E-05 mg/m3 6.9E-04

Vanadium 1.2E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Exp. Route Total 1.8E-08 4.0E-03

Exposure Point Total 1.8E-08 4.0E-03

Exposure Medium Total 1.2E-05 1.4E-01

Medium Total 1.2E-05 1.4E-01

Receptor Total Total of Receptor Risks Across All Media 1.2E-05 Total of Receptor Hazards Across All Media 1.4E-01

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I3-7.5.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.5E-02 -- -- 2.5E-02

Arsenic 1.0E-05 -- 1.2E-06 1.2E-05 Skin, Vascular 6.7E-02 -- 8.0E-03 7.5E-02

Mercury -- -- -- -- Immunological 1.2E-03 -- -- 1.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.4E-03 -- -- 3.4E-03

Vanadium -- -- -- -- Hair 3.3E-02 -- -- 3.3E-02

Chemical Total 1.0E-05 -- 1.2E-06 1.2E-05 1.3E-01 -- 8.0E-03 1.4E-01

Exposure Point Total 1.2E-05 1.4E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Arsenic -- 1.5E-08 -- 1.5E-08 Developmental, Cardiovascular, CNS -- 6.9E-04 -- 6.9E-04

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 3.1E-09 -- 3.1E-09 Respiratory, Blood -- 6.9E-04 -- 6.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 1.8E-08 -- 1.8E-08 -- 4.0E-03 -- 4.0E-03

Exposure Point Total 1.8E-08 4.0E-03

Exposure Medium Total 1.2E-05 1.4E-01

Medium Total 1.2E-05 1.4E-01

Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 1.4E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.5.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.9E-04 -- 6.9E-04

EPA U.S. Environmental Protection Agency Body Weight 3.4E-03 -- 3.4E-03

GI Gastrointestinal Cardiovascular 6.9E-04 -- 6.9E-04

NOAEL No observed adverse effects level CNS 2.9E-02 -- 2.9E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.9E-04 -- 6.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.3E-02 -- 3.3E-02

Immunological 1.2E-03 -- 1.2E-03

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.4E-03 -- 3.4E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 6.9E-04 -- 6.9E-04

Skin 7.5E-02 -- 7.5E-02

Vascular 7.5E-02 -- 7.5E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.5.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.0E-05 -- 1.2E-06 1.2E-05 -- -- -- -- --

Chemical Total 1.0E-05 -- 1.2E-06 1.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.2E-05 0.0E+00

Medium Total 1.2E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.5.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 2.0E-02 mg/kg-day -- -- -- 2.4E-01 mg/kg-day 1.0E+00 mg/kg-day 2.4E-01

Arsenic 1.5E+01 mg/kg 1.6E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.4E-05 1.9E-04 mg/kg-day 3.0E-04 mg/kg-day 6.2E-01

Mercury 2.5E-01 mg/kg 2.8E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Nickel 4.9E+01 mg/kg 5.4E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 2.0E-02 mg/kg-day 3.1E-02

Vanadium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 2.4E-05 1.2E+00

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.5E+01 mg/kg 1.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.1E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.9E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.1E-06 5.4E-02

Exposure Point Total 2.6E-05 1.3E+00

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 1.1E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Arsenic 1.5E+01 mg/kg 8.8E-07 ug/m3 4.3E-03 (μg/m3)-1 3.8E-09 1.0E-08 mg/m3 1.5E-05 mg/m3 6.9E-04

Mercury 2.5E-01 mg/kg 1.5E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 4.9E+01 mg/kg 3.0E-06 ug/m3 2.6E-04 (μg/m3)-1 7.7E-10 3.5E-08 mg/m3 5.0E-05 mg/m3 6.9E-04

Vanadium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Exp. Route Total 4.6E-09 4.0E-03

Exposure Point Total 4.6E-09 4.0E-03

Exposure Medium Total 2.6E-05 1.3E+00

Medium Total 2.6E-05 1.3E+00

Receptor Total Total of Receptor Risks Across All Media 2.6E-05 Total of Receptor Hazards Across All Media 1.3E+00

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route
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TABLE I3-7.5.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.4E-01 -- -- 2.4E-01

Arsenic 2.4E-05 -- 2.1E-06 2.6E-05 Skin, Vascular 6.2E-01 -- 5.4E-02 6.8E-01

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.1E-02 -- -- 3.1E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Chemical Total 2.4E-05 -- 2.1E-06 2.6E-05 1.2E+00 -- 5.4E-02 1.3E+00

Exposure Point Total 2.6E-05 1.3E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Arsenic -- 3.8E-09 -- 3.8E-09 Developmental, Cardiovascular, CNS -- 6.9E-04 -- 6.9E-04

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 7.7E-10 -- 7.7E-10 Respiratory, Blood -- 6.9E-04 -- 6.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.6E-09 -- 4.6E-09 -- 4.0E-03 -- 4.0E-03

Exposure Point Total 4.6E-09 4.0E-03

Exposure Medium Total 2.6E-05 1.3E+00

Medium Total 2.6E-05 1.3E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 1.3E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.5.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.9E-04 -- 6.9E-04

EPA U.S. Environmental Protection Agency Body Weight 3.1E-02 -- 3.1E-02

GI Gastrointestinal Cardiovascular 6.9E-04 -- 6.9E-04

NOAEL No observed adverse effects level CNS 2.4E-01 -- 2.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.9E-04 -- 6.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.1E-01 -- 3.1E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.1E-02 -- 3.1E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.9E-04 -- 6.9E-04

Skin 6.8E-01 -- 6.8E-01

Vascular 6.8E-01 -- 6.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.5.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.4E-05 -- 2.1E-06 2.6E-05 -- -- -- -- --

Chemical Total 2.4E-05 -- 2.1E-06 2.6E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.6E-05 0.0E+00

Medium Total 2.6E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.6E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.5.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.8E+04 mg/kg 2.9E-02 mg/kg-day -- -- -- 2.4E-01 mg/kg-day 1.0E+00 mg/kg-day 2.4E-01

Arsenic 1.5E+01 mg/kg 2.3E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.4E-05 1.9E-04 mg/kg-day 3.0E-04 mg/kg-day 6.2E-01

Mercury 2.5E-01 mg/kg 4.0E-07 mg/kg-day -- -- -- 3.2E-06 mg/kg-day 3.0E-04 mg/kg-day 1.1E-02

Nickel 4.9E+01 mg/kg 7.7E-05 mg/kg-day -- -- -- 6.3E-04 mg/kg-day 2.0E-02 mg/kg-day 3.1E-02

Vanadium 1.2E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Exp. Route Total 3.4E-05 1.2E+00

Dermal Aluminum 1.8E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Arsenic 1.5E+01 mg/kg 2.2E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.3E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.4E-02

Mercury 2.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 4.9E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 3.3E-06 5.4E-02

Exposure Point Total 3.8E-05 1.3E+00

Outdoor Air Inhalation Aluminum 1.8E+04 mg/kg 5.6E-03 ug/m3 -- -- -- 1.3E-05 mg/m3 5.0E-03 mg/m3 2.6E-03

(Particulates) Arsenic 1.5E+01 mg/kg 4.4E-06 ug/m3 4.3E-03 (μg/m3)-1 1.9E-08 1.0E-08 mg/m3 1.5E-05 mg/m3 6.9E-04

Mercury 2.5E-01 mg/kg 7.7E-08 ug/m3 -- -- -- 1.8E-10 mg/m3 3.0E-04 mg/m3 6.0E-07

Nickel 4.9E+01 mg/kg 1.5E-05 ug/m3 2.6E-04 (μg/m3)-1 3.9E-09 3.5E-08 mg/m3 5.0E-05 mg/m3 6.9E-04

Vanadium 1.2E+02 mg/kg 3.6E-05 ug/m3 -- -- -- 8.4E-08 mg/m3 -- -- --

Exp. Route Total 2.3E-08 4.0E-03

Exposure Point Total 2.3E-08 4.0E-03

Exposure Medium Total 3.8E-05 1.3E+00

Medium Total 3.8E-05 1.3E+00

Receptor Total Total of Receptor Risks Across All Media 3.8E-05 Total of Receptor Hazards Across All Media 1.3E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient
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TABLE I3-7.5.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.5.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 2.4E-01 -- -- 2.4E-01

Arsenic 3.4E-05 -- 3.3E-06 3.8E-05 Skin, Vascular 6.2E-01 -- 5.4E-02 6.8E-01

Mercury -- -- -- -- Immunological 1.1E-02 -- -- 1.1E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.1E-02 -- -- 3.1E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Chemical Total 3.4E-05 -- 3.3E-06 3.8E-05 1.2E+00 -- 5.4E-02 1.3E+00

Exposure Point Total 3.8E-05 1.3E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.6E-03 -- 2.6E-03

(Particulates and VOCs) Arsenic -- 1.9E-08 -- 1.9E-08 Developmental, Cardiovascular, CNS -- 6.9E-04 -- 6.9E-04

Mercury -- -- -- -- CNS -- 6.0E-07 -- 6.0E-07

Nickel -- 3.9E-09 -- 3.9E-09 Respiratory, Blood -- 6.9E-04 -- 6.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 2.3E-08 -- 2.3E-08 -- 4.0E-03 -- 4.0E-03

Exposure Point Total 2.3E-08 4.0E-03

Exposure Medium Total 3.8E-05 1.3E+00

Medium Total 3.8E-05 1.3E+00

Receptor Total Total Risk Across All Media 3.8E-05 Total Hazard Across All Media 1.3E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.5.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 6.9E-04 -- 6.9E-04

EPA U.S. Environmental Protection Agency Body Weight 3.1E-02 -- 3.1E-02

GI Gastrointestinal Cardiovascular 6.9E-04 -- 6.9E-04

NOAEL No observed adverse effects level CNS 2.4E-01 -- 2.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 6.9E-04 -- 6.9E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI -- -- --

Hair 3.1E-01 -- 3.1E-01

Immunological 1.1E-02 -- 1.1E-02

Kidney -- -- --
Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects -- -- --

Nose -- -- --
Organ weight 3.1E-02 -- 3.1E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 6.9E-04 -- 6.9E-04

Skin 6.8E-01 -- 6.8E-01

Vascular 6.8E-01 -- 6.8E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.5.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 3.4E-05 -- 3.3E-06 3.8E-05 -- -- -- -- --

Chemical Total 3.4E-05 -- 3.3E-06 3.8E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.8E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.8E-05 0.0E+00

Medium Total 3.8E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.8E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 5, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.6.1

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.9E+04 mg/kg 6.9E-03 mg/kg-day -- -- -- 2.0E-02 mg/kg-day 1.0E+00 mg/kg-day 2.0E-02

Antimony 6.2E-01 mg/kg 1.5E-07 mg/kg-day -- -- -- 4.2E-07 mg/kg-day 4.0E-04 mg/kg-day 1.1E-03

Arsenic 3.1E+01 mg/kg 7.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.1E-05 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.1E-02

Beryllium 7.5E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.1E-07 mg/kg-day 2.0E-03 mg/kg-day 2.6E-04

Cadmium 1.9E+00 mg/kg 4.5E-07 mg/kg-day -- -- -- 1.3E-06 mg/kg-day 1.0E-03 mg/kg-day 1.3E-03

Chromium 1.1E+02 mg/kg 2.5E-05 mg/kg-day -- -- -- 7.3E-05 mg/kg-day 1.5E+00 mg/kg-day 4.9E-05

Iron 5.1E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.5E-02 mg/kg-day 7.0E-01 mg/kg-day 5.0E-02

Manganese 6.1E+02 mg/kg 1.4E-04 mg/kg-day -- -- -- 4.2E-04 mg/kg-day 1.4E-01 mg/kg-day 3.0E-03

Mercury 8.5E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 5.8E-07 mg/kg-day 3.0E-04 mg/kg-day 1.9E-03

Nickel 9.6E+01 mg/kg 2.3E-05 mg/kg-day -- -- -- 6.6E-05 mg/kg-day 2.0E-02 mg/kg-day 3.3E-03

Thallium 2.1E-01 mg/kg 5.0E-08 mg/kg-day -- -- -- 1.5E-07 mg/kg-day 6.5E-05 mg/kg-day 2.3E-03

Vanadium 1.2E+02 mg/kg 2.9E-05 mg/kg-day -- -- -- 8.4E-05 mg/kg-day 5.0E-03 mg/kg-day 1.7E-02

Exp. Route Total 1.10E-05 1.7E-01

Dermal Aluminum 2.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 6.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 3.1E+01 mg/kg 1.8E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-06 5.1E-06 mg/kg-day 3.0E-04 mg/kg-day 1.7E-02

Beryllium 7.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.9E+00 mg/kg 3.6E-09 mg/kg-day -- -- -- 1.0E-08 mg/kg-day 1.0E-03 mg/kg-day 1.0E-05

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Iron 5.1E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.1E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 8.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 9.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 2.1E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 2.6E-06 1.7E-02

Exposure Point Total 1.4E-05 1.9E-01

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.6.1

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Outdoor Air Inhalation Aluminum 2.9E+04 mg/kg 5.9E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-03 mg/m3 3.5E-04

(Particulates) Antimony 6.2E-01 mg/kg 1.2E-08 ug/m3 -- -- -- 3.6E-11 mg/m3 -- -- --

Arsenic 3.1E+01 mg/kg 6.3E-07 ug/m3 4.3E-03 (μg/m3)-1 2.7E-09 1.8E-09 mg/m3 1.5E-05 mg/m3 1.2E-04

Beryllium 7.5E-01 mg/kg 1.5E-08 ug/m3 2.4E-03 (μg/m3)-1 3.6E-11 4.4E-11 mg/m3 2.0E-05 mg/m3 2.2E-06

Cadmium 1.9E+00 mg/kg 3.8E-08 ug/m3 4.2E-03 (μg/m3)-1 1.6E-10 1.1E-10 mg/m3 2.0E-05 mg/m3 5.6E-06

Chromium 1.1E+02 mg/kg 2.2E-06 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Iron 5.1E+04 mg/kg 1.0E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

Manganese 6.1E+02 mg/kg 1.2E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 5.0E-05 mg/m3 7.2E-04

Mercury 8.5E-01 mg/kg 1.7E-08 ug/m3 -- -- -- 5.0E-11 mg/m3 3.0E-04 mg/m3 1.7E-07

Nickel 9.6E+01 mg/kg 1.9E-06 ug/m3 2.6E-04 (μg/m3)-1 5.0E-10 5.7E-09 mg/m3 5.0E-05 mg/m3 1.1E-04

Thallium 2.1E-01 mg/kg 4.3E-09 ug/m3 -- -- -- 1.3E-11 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 2.5E-06 ug/m3 -- -- -- 7.2E-09 mg/m3 -- -- --

Exp. Route Total 3.4E-09 1.3E-03

Exposure Point Total 3.4E-09 1.3E-03

Exposure Medium Total 1.4E-05 1.9E-01

Medium Total 1.4E-05 1.9E-01

Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 1.9E-01

Notes:

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.6.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 2.0E-02 -- -- 2.0E-02

Antimony -- -- -- -- Blood 1.1E-03 -- -- 1.1E-03

Arsenic 1.1E-05 -- 2.6E-06 1.4E-05 Skin, Vascular 7.1E-02 -- 1.7E-02 8.9E-02

Beryllium -- -- -- -- GI 2.6E-04 -- -- 2.6E-04

Cadmium -- -- -- -- Kidney 1.3E-03 -- 1.0E-05 1.3E-03

Chromium -- -- -- -- No Observed Effects 4.9E-05 -- -- 4.9E-05

Iron -- -- -- -- GI 5.0E-02 -- -- 5.0E-02

Manganese -- -- -- -- CNS 3.0E-03 -- -- 3.0E-03

Mercury -- -- -- -- Immunological 1.9E-03 -- -- 1.9E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.3E-03 -- -- 3.3E-03

Thallium -- -- -- -- Blood, Hair 2.3E-03 -- -- 2.3E-03

Vanadium -- -- -- -- Hair 1.7E-02 -- -- 1.7E-02

Chemical Total 1.1E-05 -- 2.6E-06 1.4E-05 1.7E-01 -- 1.7E-02 1.9E-01

Exposure Point Total 1.4E-05 1.9E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 3.5E-04 -- 3.5E-04

(Particulates) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.7E-09 -- 2.7E-09 Developmental, Cardiovascular, CNS -- 1.2E-04 -- 1.2E-04

Beryllium -- 3.6E-11 -- 3.6E-11 Respiratory, Immunological -- 2.2E-06 -- 2.2E-06

Cadmium -- 1.6E-10 -- 1.6E-10 Kidney, Respiratory -- 5.6E-06 -- 5.6E-06

Chromium -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 7.2E-04 -- 7.2E-04

Mercury -- -- -- -- CNS -- 1.7E-07 -- 1.7E-07

Nickel -- 5.0E-10 -- 5.0E-10 Respiratory, Blood -- 1.1E-04 -- 1.1E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 3.4E-09 -- 3.4E-09 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 3.4E-09 1.3E-03

Exposure Medium Total 1.4E-05 1.9E-01

Medium Total 1.4E-05 1.9E-01

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 1.9E-01

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT 
RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.6.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT 
RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency Blood 3.4E-03

RAGS Risk Assessment Guidance for Superfund Body Weight 3.3E-03

RME Reasonable maximum exposure Cardiovascular 1.2E-04

CNS 2.4E-02

Developmental 1.2E-04

GI 5.1E-02

Hair 1.9E-02

Immunological 1.9E-03

Kidney 1.3E-03

No Observed Effects 4.9E-05

Organ Weight 3.3E-03

Respiratory 1.2E-04

Skin 8.9E-02

Vascular 8.9E-02

Soil (0-2.25)Target Organ

Target Organ Hazard Indices
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TABLE I3-9.6.1

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 1.1E-05 -- 2.6E-06 1.4E-05 -- -- -- -- --

Chemical Total 1.1E-05 -- 2.6E-06 1.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-05 0.0E+00

Medium Total 1.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT RECREATIONAL USER, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.6.2

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.9E+04 mg/kg 1.6E-02 mg/kg-day -- -- -- 1.9E-01 mg/kg-day 1.0E+00 mg/kg-day 1.9E-01

Antimony 6.2E-01 mg/kg 3.4E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 4.0E-04 mg/kg-day 9.9E-03

Arsenic 3.1E+01 mg/kg 1.7E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-05 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.7E-01

Beryllium 7.5E-01 mg/kg 4.1E-07 mg/kg-day -- -- -- 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.4E-03

Cadmium 1.9E+00 mg/kg 1.0E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 1.0E-03 mg/kg-day 1.2E-02

Chromium 1.1E+02 mg/kg 5.9E-05 mg/kg-day -- -- -- 6.8E-04 mg/kg-day 1.5E+00 mg/kg-day 4.6E-04

Iron 5.1E+04 mg/kg 2.8E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 7.0E-01 mg/kg-day 4.7E-01

Manganese 6.1E+02 mg/kg 3.4E-04 mg/kg-day -- -- -- 3.9E-03 mg/kg-day 1.4E-01 mg/kg-day 2.8E-02

Mercury 8.5E-01 mg/kg 4.7E-07 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Nickel 9.6E+01 mg/kg 5.3E-05 mg/kg-day -- -- -- 6.2E-04 mg/kg-day 2.0E-02 mg/kg-day 3.1E-02

Thallium 2.1E-01 mg/kg 1.2E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 6.5E-05 mg/kg-day 2.1E-02

Vanadium 1.2E+02 mg/kg 6.7E-05 mg/kg-day -- -- -- 7.9E-04 mg/kg-day 5.0E-03 mg/kg-day 1.6E-01

Exp. Route Total 2.6E-05 1.6E+00

Dermal Aluminum 2.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 6.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 3.1E+01 mg/kg 4.9E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.4E-05 5.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.9E+00

Beryllium 7.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.9E+00 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 1.0E-03 mg/kg-day 1.2E-03

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Iron 5.1E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.1E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 8.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 9.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 2.1E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 7.4E-05 1.9E+00

Exposure Point Total 1.0E-04 3.5E+00

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.6.2

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Hazard 
Quotient

Outdoor Air Inhalation Aluminum 2.9E+04 mg/kg 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-03 mg/m3 3.5E-04

(Particulates) Antimony 6.2E-01 mg/kg 3.1E-09 ug/m3 -- -- -- 3.6E-11 mg/m3 -- -- --

Arsenic 3.1E+01 mg/kg 1.6E-07 ug/m3 4.3E-03 (μg/m3)-1 6.8E-10 1.8E-09 mg/m3 1.5E-05 mg/m3 1.2E-04

Beryllium 7.5E-01 mg/kg 3.8E-09 ug/m3 2.4E-03 (μg/m3)-1 9.0E-12 4.4E-11 mg/m3 2.0E-05 mg/m3 2.2E-06

Cadmium 1.9E+00 mg/kg 9.6E-09 ug/m3 4.2E-03 (μg/m3)-1 4.0E-11 1.1E-10 mg/m3 2.0E-05 mg/m3 5.6E-06

Chromium 1.1E+02 mg/kg 5.4E-07 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Iron 5.1E+04 mg/kg 2.6E-04 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

Manganese 6.1E+02 mg/kg 3.1E-06 ug/m3 -- -- -- 3.6E-08 mg/m3 5.0E-05 mg/m3 7.2E-04

Mercury 8.5E-01 mg/kg 4.3E-09 ug/m3 -- -- -- 5.0E-11 mg/m3 3.0E-04 mg/m3 1.7E-07

Nickel 9.6E+01 mg/kg 4.8E-07 ug/m3 2.6E-04 (μg/m3)-1 1.3E-10 5.7E-09 mg/m3 5.0E-05 mg/m3 1.1E-04

Thallium 2.1E-01 mg/kg 1.1E-09 ug/m3 -- -- -- 1.3E-11 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 6.2E-07 ug/m3 -- -- -- 7.2E-09 mg/m3 -- -- --

Exp. Route Total 8.5E-10 1.3E-03

Exposure Point Total 8.5E-10 1.3E-03

Exposure Medium Total 1.0E-04 3.5E+00

Medium Total 1.0E-04 3.5E+00

Receptor Total Total of Receptor Risks Across All Media 1.0E-04 Total of Receptor Hazards Across All Media 3.5E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.6.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.9E-01 -- -- 1.9E-01

Antimony -- -- -- -- Blood 9.9E-03 -- -- 9.9E-03

Arsenic 2.6E-05 -- 7.4E-05 1.0E-04 Skin, Vascular 6.7E-01 -- 1.9E+00 2.6E+00

Beryllium -- -- -- -- GI 2.4E-03 -- -- 2.4E-03

Cadmium -- -- -- -- Kidney 1.2E-02 -- 1.2E-03 1.3E-02

Chromium -- -- -- -- No Observed Effects 4.6E-04 -- -- 4.6E-04

Iron -- -- -- -- GI 4.7E-01 -- -- 4.7E-01

Manganese -- -- -- -- CNS 2.8E-02 -- -- 2.8E-02

Mercury -- -- -- -- Immunological 1.8E-02 -- -- 1.8E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.1E-02 -- -- 3.1E-02

Thallium -- -- -- -- Blood, Hair 2.1E-02 -- -- 2.1E-02

Vanadium -- -- -- -- Hair 1.6E-01 -- -- 1.6E-01

Chemical Total 2.6E-05 -- 7.4E-05 1.0E-04 1.6E+00 -- 1.9E+00 3.5E+00

Exposure Point Total 1.0E-04 3.5E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.5E-04 -- 3.5E-04

(Particulates) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 6.8E-10 -- 6.8E-10 Developmental, Cardiovascular, CNS -- 1.2E-04 -- 1.2E-04

Beryllium -- 9.0E-12 -- 9.0E-12 Respiratory, Immunological -- 2.2E-06 -- 2.2E-06

Cadmium -- 4.0E-11 -- 4.0E-11 Kidney, Respiratory -- 5.6E-06 -- 5.6E-06

Chromium -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 7.2E-04 -- 7.2E-04

Mercury -- -- -- -- CNS -- 1.7E-07 -- 1.7E-07

Nickel -- 1.3E-10 -- 1.3E-10 Respiratory, Blood -- 1.1E-04 -- 1.1E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 8.5E-10 -- 8.5E-10 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 8.5E-10 1.3E-03

Exposure Medium Total 1.0E-04 3.5E+00

Medium Total 1.0E-04 3.5E+00

Receptor Total Total Risk Across All Media 1.0E-04 Total Hazard Across All Media 3.5E+00

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk Noncancer Hazard Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD 
RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium
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TABLE I3-8.6.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total
Exposure 

Point
Chemical of 

Potentical Concern

Cancer Risk Noncancer Hazard Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD 
RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency Blood 3.1E-02

RAGS Risk Assessment Guidance for Superfund Body Weight 3.1E-02

RME Reasonable maximum exposure Cardiovascular 1.2E-04

CNS 2.2E-01

Developmental 1.2E-04

GI 4.7E-01

Hair 1.8E-01

Immunological 1.8E-02

Kidney 1.3E-02

No Observed Effects 4.6E-04

Organ Weight 3.1E-02

Respiratory 1.2E-04

Skin 2.6E+00
Vascular 2.6E+00

Target Organ Hazard Indices

Target Organ Soil (0-2)
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TABLE I3-9.6.2

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.6E-05 -- 7.4E-05 1.0E-04 Skin, Vascular 6.7E-01 -- 1.9E+00 2.6E+00

Chemical Total 2.6E-05 -- 7.4E-05 1.0E-04 6.7E-01 -- 1.9E+00 2.6E+00

Exposure Point Total 1.0E-04 2.6E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.0E-04 2.6E+00

Medium Total 1.0E-04 2.6E+00

Receptor Total Total Risk Across All Media 1.0E-04 Total Hazard Across All Media 2.6E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

Chemical of 
Potentical Concern

Cancer Risk Noncancer Hazard Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE CHILD RECREATIONAL USER, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point
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TABLE I3-7.6.3

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 2.9E+04 mg/kg 2.3E-02 mg/kg-day -- -- -- 1.9E-01 mg/kg-day 1.0E+00 mg/kg-day 1.9E-01

Antimony 6.2E-01 mg/kg 4.9E-07 mg/kg-day -- -- -- 4.0E-06 mg/kg-day 4.0E-04 mg/kg-day 9.9E-03

Arsenic 3.1E+01 mg/kg 2.5E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.7E-05 2.0E-04 mg/kg-day 3.0E-04 mg/kg-day 6.7E-01

Beryllium 7.5E-01 mg/kg 5.8E-07 mg/kg-day -- -- -- 4.8E-06 mg/kg-day 2.0E-03 mg/kg-day 2.4E-03

Cadmium 1.9E+00 mg/kg 1.5E-06 mg/kg-day -- -- -- 1.2E-05 mg/kg-day 1.0E-03 mg/kg-day 1.2E-02

Chromium 1.1E+02 mg/kg 8.4E-05 mg/kg-day -- -- -- 6.8E-04 mg/kg-day 1.5E+00 mg/kg-day 4.6E-04

Iron 5.1E+04 mg/kg 4.0E-02 mg/kg-day -- -- -- 3.3E-01 mg/kg-day 7.0E-01 mg/kg-day 4.7E-01

Manganese 6.1E+02 mg/kg 4.8E-04 mg/kg-day -- -- -- 3.9E-03 mg/kg-day 1.4E-01 mg/kg-day 2.8E-02

Mercury 8.5E-01 mg/kg 6.6E-07 mg/kg-day -- -- -- 5.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Nickel 9.6E+01 mg/kg 7.5E-05 mg/kg-day -- -- -- 6.2E-04 mg/kg-day 2.0E-02 mg/kg-day 3.1E-02

Thallium 2.1E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 6.5E-05 mg/kg-day 2.1E-02

Vanadium 1.2E+02 mg/kg 9.6E-05 mg/kg-day -- -- -- 7.9E-04 mg/kg-day 5.0E-03 mg/kg-day 1.6E-01

Exp. Route Total 3.7E-05 1.6E+00

Dermal Aluminum 2.9E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 6.2E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 3.1E+01 mg/kg 5.1E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 7.6E-05 5.7E-04 mg/kg-day 3.0E-04 mg/kg-day 1.9E+00

Beryllium 7.5E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.9E+00 mg/kg 1.0E-07 mg/kg-day -- -- -- 1.2E-06 mg/kg-day 1.0E-03 mg/kg-day 1.2E-03

Chromium 1.1E+02 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Iron 5.1E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Manganese 6.1E+02 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 8.5E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 9.6E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Thallium 2.1E-01 mg/kg -- -- -- -- -- -- -- 6.5E-05 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Exp. Route Total 7.6E-05 1.9E+00

Exposure Point Total 1.1E-04 3.5E+00

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Radhika
Line
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TABLE I3-7.6.3

Scenario Timeframe:  Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units
Exposure 

Route

EPC Cancer 
Risk

Hazard 
Quotient

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Outdoor Air Inhalation Aluminum 2.9E+04 mg/kg 7.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-03 mg/m3 3.5E-04

(Particulates) Antimony 6.2E-01 mg/kg 1.6E-08 ug/m3 -- -- -- 3.6E-11 mg/m3 -- -- --

Arsenic 3.1E+01 mg/kg 7.9E-07 ug/m3 4.3E-03 (μg/m3)-1 3.4E-09 1.8E-09 mg/m3 1.5E-05 mg/m3 1.2E-04

Beryllium 7.5E-01 mg/kg 1.9E-08 ug/m3 2.4E-03 (μg/m3)-1 4.5E-11 4.4E-11 mg/m3 2.0E-05 mg/m3 2.2E-06

Cadmium 1.9E+00 mg/kg 4.8E-08 ug/m3 4.2E-03 (μg/m3)-1 2.0E-10 1.1E-10 mg/m3 2.0E-05 mg/m3 5.6E-06

Chromium 1.1E+02 mg/kg 2.7E-06 ug/m3 -- -- -- 6.3E-09 mg/m3 -- -- --

Iron 5.1E+04 mg/kg 1.3E-03 ug/m3 -- -- -- 3.0E-06 mg/m3 -- -- --

Manganese 6.1E+02 mg/kg 1.5E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 5.0E-05 mg/m3 7.2E-04

Mercury 8.5E-01 mg/kg 2.1E-08 ug/m3 -- -- -- 5.0E-11 mg/m3 3.0E-04 mg/m3 1.7E-07

Nickel 9.6E+01 mg/kg 2.4E-06 ug/m3 2.6E-04 (μg/m3)-1 6.3E-10 5.7E-09 mg/m3 5.0E-05 mg/m3 1.1E-04

Thallium 2.1E-01 mg/kg 5.4E-09 ug/m3 -- -- -- 1.3E-11 mg/m3 -- -- --

Vanadium 1.2E+02 mg/kg 3.1E-06 ug/m3 -- -- -- 7.2E-09 mg/m3 -- -- --

Exp. Route Total 4.3E-09 1.3E-03

Exposure Point Total 4.3E-09 1.3E-03

Exposure Medium Total 1.1E-04 3.5E+00

Medium Total 1.1E-04 3.5E+00

Receptor Total Total of Receptor Risks Across All Media 1.1E-04 Total of Receptor Hazards Across All Media 3.5E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.6.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.9E-01 -- -- 1.9E-01

Antimony -- -- -- -- Blood 9.9E-03 -- -- 9.9E-03

Arsenic 3.7E-05 -- 7.6E-05 1.1E-04 Skin, Vascular 6.7E-01 -- 1.9E+00 2.6E+00

Beryllium -- -- -- -- GI 2.4E-03 -- -- 2.4E-03

Cadmium -- -- -- -- Kidney 1.2E-02 -- 1.2E-03 1.3E-02

Chromium -- -- -- -- No Observed Effects 4.6E-04 -- -- 4.6E-04

Iron -- -- -- -- GI 4.7E-01 -- -- 4.7E-01

Manganese -- -- -- -- CNS 2.8E-02 -- -- 2.8E-02

Mercury -- -- -- -- Immunological 1.8E-02 -- -- 1.8E-02

Nickel -- -- -- -- Body Weight, Organ Weight 3.1E-02 -- -- 3.1E-02

Thallium -- -- -- -- Blood, Hair 2.1E-02 -- -- 2.1E-02

Vanadium -- -- -- -- Hair 1.6E-01 -- -- 1.6E-01

Chemical Total 3.7E-05 -- 7.6E-05 1.1E-04 1.6E+00 -- 1.9E+00 3.5E+00

Exposure Point Total 1.1E-04 3.5E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 3.5E-04 -- 3.5E-04

(Particulates) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 3.4E-09 -- 3.4E-09 Developmental, Cardiovascular, CNS -- 1.2E-04 -- 1.2E-04

Beryllium -- 4.5E-11 -- 4.5E-11 Respiratory, Immunological -- 2.2E-06 -- 2.2E-06

Cadmium -- 2.0E-10 -- 2.0E-10 Kidney, Respiratory -- 5.6E-06 -- 5.6E-06

Chromium -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 7.2E-04 -- 7.2E-04

Mercury -- -- -- -- CNS -- 1.7E-07 -- 1.7E-07

Nickel -- 6.3E-10 -- 6.3E-10 Respiratory, Blood -- 1.1E-04 -- 1.1E-04

Thallium -- -- -- -- -- -- -- -- --

Vanadium -- -- -- -- -- -- -- -- --

Chemical Total -- 4.3E-09 -- 4.3E-09 -- 1.3E-03 -- 1.3E-03

Exposure Point Total 4.3E-09 1.3E-03

Exposure Medium Total 1.1E-04 3.5E+00

Medium Total 1.1E-04 3.5E+00

Receptor Total Total Risk Across All Media 1.1E-04 Total Hazard Across All Media 3.5E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT 
AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.6.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT 
AND CHILD RECREATIONAL USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency Blood 3.1E-02

RAGS Risk Assessment Guidance for Superfund Body Weight 3.1E-02

RME Reasonable maximum exposure Cardiovascular 1.2E-04

CNS 2.2E-01

Developmental 1.2E-04

GI 4.7E-01

Hair 1.8E-01

Immunological 1.8E-02

Kidney 1.3E-02

No Observed Effects 4.6E-04

Organ Weight 3.1E-02

Respiratory 1.2E-04

Skin 2.6E+00
Vascular 2.6E+00

Soil (0-2)

Target Organ Hazard Indices

Target Organ
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TABLE I3-9.6.3

Scenario Timeframe:   Future

Receptor Population:  Recreational User

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 3.7E-05 -- 7.6E-05 1.1E-04 Skin, Vascular 6.7E-01 -- 1.9E+00 2.6E+00

Chemical Total 3.7E-05 -- 7.6E-05 1.1E-04 6.7E-01 -- 1.9E+00 2.6E+00

Exposure Point Total 1.1E-04 2.6E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-04 2.6E+00

Medium Total 1.1E-04 2.6E+00

Receptor Total Total Risk Across All Media 1.1E-04 Total Hazard Across All Media 2.6E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 6, FUTURE ADULT AND CHILD RECREATIONAL 
USER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium



1 of 2

TABLE I3-7.7.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 4.9E-03 mg/kg-day -- -- -- 1.4E-02 mg/kg-day 1.0E+00 mg/kg-day 1.4E-02

Antimony 2.4E-01 mg/kg 8.3E-08 mg/kg-day -- -- -- 2.3E-07 mg/kg-day 4.0E-04 mg/kg-day 5.8E-04

Arsenic 1.8E+01 mg/kg 6.3E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 9.4E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 5.8E-02

Beryllium 5.6E-01 mg/kg 2.0E-07 mg/kg-day -- -- -- 5.5E-07 mg/kg-day 2.0E-03 mg/kg-day 2.7E-04

Cadmium 1.5E+00 mg/kg 5.2E-07 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 1.0E-03 mg/kg-day 1.5E-03

Chromium 5.1E+01 mg/kg 1.8E-05 mg/kg-day -- -- -- 5.0E-05 mg/kg-day 1.5E+00 mg/kg-day 3.3E-05

Copper 6.1E+01 mg/kg 2.1E-05 mg/kg-day -- -- -- 5.9E-05 mg/kg-day 4.0E-02 mg/kg-day 1.5E-03

Iron 3.5E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.4E-02 mg/kg-day 7.0E-01 mg/kg-day 4.8E-02

Lead 2.8E+01 mg/kg 9.8E-06 mg/kg-day -- -- -- 2.7E-05 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 8.6E-04 mg/kg-day -- -- -- 2.4E-03 mg/kg-day 1.4E-01 mg/kg-day 1.7E-02

Mercury 5.1E-01 mg/kg 1.8E-07 mg/kg-day -- -- -- 5.0E-07 mg/kg-day 3.0E-04 mg/kg-day 1.7E-03

Nickel 8.1E+01 mg/kg 2.8E-05 mg/kg-day -- -- -- 7.9E-05 mg/kg-day 2.0E-02 mg/kg-day 4.0E-03

Vanadium 1.2E+02 mg/kg 4.2E-05 mg/kg-day -- -- -- 1.2E-04 mg/kg-day 5.0E-03 mg/kg-day 2.3E-02

Zinc 1.3E+02 mg/kg 4.5E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-01 mg/kg-day 4.2E-04

Exp. Route Total 9.4E-06 1.7E-01

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.4E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.8E+01 mg/kg 2.1E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.2E-06 6.0E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Beryllium 5.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 6.0E-09 mg/kg-day -- -- -- 1.7E-08 mg/kg-day 1.0E-03 mg/kg-day 1.7E-05

Chromium 5.1E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 6.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 5.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 1.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.2E-06 2.0E-02

Exposure Point Total 1.3E-05 1.9E-01

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 8.5E-04 ug/m3 -- -- -- 2.4E-06 mg/m3 5.0E-03 mg/m3 4.7E-04

(Particulates) Antimony 2.4E-01 mg/kg 1.4E-08 ug/m3 -- -- -- 4.0E-11 mg/m3 -- -- --

Arsenic 1.8E+01 mg/kg 1.1E-06 ug/m3 4.3E-03 (μg/m3)-1 4.6E-09 3.0E-09 mg/m3 1.5E-05 mg/m3 2.0E-04

Beryllium 5.6E-01 mg/kg 3.4E-08 ug/m3 2.4E-03 (μg/m3)-1 8.1E-11 9.4E-11 mg/m3 2.0E-05 mg/m3 4.7E-06

Cadmium 1.5E+00 mg/kg 9.0E-08 ug/m3 4.2E-03 (μg/m3)-1 3.8E-10 2.5E-10 mg/m3 2.0E-05 mg/m3 1.3E-05

Chromium 5.1E+01 mg/kg 3.1E-06 ug/m3 -- -- -- 8.6E-09 mg/m3 -- -- --

Copper 6.1E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 -- -- --

Lead 2.8E+01 mg/kg 1.7E-06 ug/m3 -- -- -- 4.7E-09 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 1.5E-04 ug/m3 -- -- -- 4.1E-07 mg/m3 5.0E-05 mg/m3 8.2E-03

Mercury 5.1E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 8.6E-11 mg/m3 3.0E-04 mg/m3 2.9E-07

Nickel 8.1E+01 mg/kg 4.9E-06 ug/m3 2.6E-04 (μg/m3)-1 1.3E-09 1.4E-08 mg/m3 5.0E-05 mg/m3 2.7E-04

Vanadium 1.2E+02 mg/kg 7.2E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.7.1

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Zinc 1.3E+02 mg/kg 7.7E-06 ug/m3 -- -- -- 2.1E-08 mg/m3 -- -- --

Exp. Route Total 6.3E-09 9.2E-03

Exposure Point Total 6.3E-09 9.2E-03

Exposure Medium Total 1.3E-05 2.0E-01

Medium Total 1.3E-05 2.0E-01

Receptor Total Total of Receptor Risks Across All Media 1.3E-05 Total of Receptor Hazards Across All Media 2.0E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.4E-02 -- -- 1.4E-02

Antimony -- -- -- -- Blood 5.8E-04 -- -- 5.8E-04

Arsenic 9.4E-06 -- 3.2E-06 1.3E-05 Skin, Vascular 5.8E-02 -- 2.0E-02 7.8E-02

Beryllium -- -- -- -- GI 2.7E-04 -- -- 2.7E-04

Cadmium -- -- -- -- Kidney 1.5E-03 -- 1.7E-05 1.5E-03

Chromium -- -- -- -- No Observed Effects 3.3E-05 -- -- 3.3E-05

Copper -- -- -- -- GI 1.5E-03 -- -- 1.5E-03

Iron -- -- -- -- GI 4.8E-02 -- -- 4.8E-02

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Mercury -- -- -- -- Immunological 1.7E-03 -- -- 1.7E-03

Nickel -- -- -- -- Body Weight, Organ Weight 4.0E-03 -- -- 4.0E-03

Vanadium -- -- -- -- Hair 2.3E-02 -- -- 2.3E-02

Zinc -- -- -- -- Blood 4.2E-04 -- -- 4.2E-04

Chemical Total 9.4E-06 -- 3.2E-06 1.3E-05 1.7E-01 -- 2.0E-02 1.9E-01

Exposure Point Total 1.3E-05 1.9E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 4.7E-04 -- 4.7E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 4.6E-09 -- 4.6E-09 Developmental, Cardiovascular, CNS -- 2.0E-04 -- 2.0E-04

Beryllium -- 8.1E-11 -- 8.1E-11 Respiratory, Immunological -- 4.7E-06 -- 4.7E-06

Cadmium -- 3.8E-10 -- 3.8E-10 Kidney, Respiratory -- 1.3E-05 -- 1.3E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.2E-03 -- 8.2E-03

Mercury -- -- -- -- CNS -- 2.9E-07 -- 2.9E-07

Nickel -- 1.3E-09 -- 1.3E-09 Respiratory, Blood -- 2.7E-04 -- 2.7E-04

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 6.3E-09 -- 6.3E-09 -- 9.2E-03 -- 9.2E-03

Exposure Point Total 6.3E-09 9.2E-03

Exposure Medium Total 1.3E-05 2.0E-01

Medium Total 1.3E-05 2.0E-01

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 2.0E-01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.7.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.3E-03 -- 1.3E-03

EPA U.S. Environmental Protection Agency Body Weight 4.0E-03 -- 4.0E-03

GI Gastrointestinal Cardiovascular 2.0E-04 -- 2.0E-04

NOAEL No observed adverse effects level CNS 4.0E-02 -- 4.0E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.0E-04 -- 2.0E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.0E-02 -- 5.0E-02

Hair 2.3E-02 -- 2.3E-02

Immunological 1.7E-03 -- 1.7E-03

Kidney 1.5E-03 -- 1.5E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.3E-05 -- 3.3E-05

Nose -- -- --
Organ weight 4.0E-03 -- 4.0E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.9E-04 -- 2.9E-04

Skin 7.8E-02 -- 7.8E-02

Vascular 7.8E-02 -- 7.8E-02

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
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TABLE I3-9.7.1

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 9.4E-06 -- 3.2E-06 1.3E-05 -- -- -- -- --

Chemical Total 9.4E-06 -- 3.2E-06 1.3E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.3E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00

Medium Total 1.3E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.7.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 4.9E-03 mg/kg-day -- -- -- 1.4E-02 mg/kg-day 1.0E+00 mg/kg-day 1.4E-02

Antimony 3.0E+00 mg/kg 1.0E-06 mg/kg-day -- -- -- 2.9E-06 mg/kg-day 4.0E-04 mg/kg-day 7.3E-03

Arsenic 1.6E+01 mg/kg 5.6E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 8.4E-06 1.6E-05 mg/kg-day 3.0E-04 mg/kg-day 5.2E-02

Beryllium 4.7E-01 mg/kg 1.6E-07 mg/kg-day -- -- -- 4.6E-07 mg/kg-day 2.0E-03 mg/kg-day 2.3E-04

Cadmium 1.4E+00 mg/kg 5.0E-07 mg/kg-day -- -- -- 1.4E-06 mg/kg-day 1.0E-03 mg/kg-day 1.4E-03

Chromium 4.6E+01 mg/kg 1.6E-05 mg/kg-day -- -- -- 4.5E-05 mg/kg-day 1.5E+00 mg/kg-day 3.0E-05

Copper 5.9E+01 mg/kg 2.1E-05 mg/kg-day -- -- -- 5.8E-05 mg/kg-day 4.0E-02 mg/kg-day 1.5E-03

Iron 3.5E+04 mg/kg 1.2E-02 mg/kg-day -- -- -- 3.4E-02 mg/kg-day 7.0E-01 mg/kg-day 4.8E-02

Lead 2.9E+01 mg/kg 1.0E-05 mg/kg-day -- -- -- 2.8E-05 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 8.6E-04 mg/kg-day -- -- -- 2.4E-03 mg/kg-day 1.4E-01 mg/kg-day 1.7E-02

Mercury 4.7E-01 mg/kg 1.7E-07 mg/kg-day -- -- -- 4.6E-07 mg/kg-day 3.0E-04 mg/kg-day 1.5E-03

Nickel 7.0E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 6.9E-05 mg/kg-day 2.0E-02 mg/kg-day 3.4E-03

Vanadium 7.1E+01 mg/kg 2.5E-05 mg/kg-day -- -- -- 6.9E-05 mg/kg-day 5.0E-03 mg/kg-day 1.4E-02

Zinc 9.3E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 9.1E-05 mg/kg-day 3.0E-01 mg/kg-day 3.0E-04

Exp. Route Total 8.4E-06 1.6E-01

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.0E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.6E+01 mg/kg 1.9E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.9E-06 5.4E-06 mg/kg-day 3.0E-04 mg/kg-day 1.8E-02

Beryllium 4.7E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 5.7E-09 mg/kg-day -- -- -- 1.6E-08 mg/kg-day 1.0E-03 mg/kg-day 1.6E-05

Chromium 4.6E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 5.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.9E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 4.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.1E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 9.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.9E-06 1.8E-02

Exposure Point Total 1.1E-05 1.8E-01

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 8.5E-04 ug/m3 -- -- -- 2.4E-06 mg/m3 5.0E-03 mg/m3 4.7E-04

(Particulates) Antimony 3.0E+00 mg/kg 1.8E-07 ug/m3 -- -- -- 5.0E-10 mg/m3 -- -- --

Arsenic 1.6E+01 mg/kg 9.6E-07 ug/m3 4.3E-03 (μg/m3)-1 4.1E-09 2.7E-09 mg/m3 1.5E-05 mg/m3 1.8E-04

Beryllium 4.7E-01 mg/kg 2.8E-08 ug/m3 2.4E-03 (μg/m3)-1 6.8E-11 7.9E-11 mg/m3 2.0E-05 mg/m3 3.9E-06

Cadmium 1.4E+00 mg/kg 8.6E-08 ug/m3 4.2E-03 (μg/m3)-1 3.6E-10 2.4E-10 mg/m3 2.0E-05 mg/m3 1.2E-05

Chromium 4.6E+01 mg/kg 2.7E-06 ug/m3 -- -- -- 7.7E-09 mg/m3 -- -- --

Copper 5.9E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 1.0E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 5.8E-06 mg/m3 -- -- --

Lead 2.9E+01 mg/kg 1.7E-06 ug/m3 -- -- -- 4.9E-09 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 1.5E-04 ug/m3 -- -- -- 4.1E-07 mg/m3 5.0E-05 mg/m3 8.2E-03

Mercury 4.7E-01 mg/kg 2.8E-08 ug/m3 -- -- -- 8.0E-11 mg/m3 3.0E-04 mg/m3 2.7E-07

Nickel 7.0E+01 mg/kg 4.2E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 1.2E-08 mg/m3 5.0E-05 mg/m3 2.4E-04

Vanadium 7.1E+01 mg/kg 4.2E-06 ug/m3 -- -- -- 1.2E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.7.2

Scenario Timeframe:  Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Zinc 9.3E+01 mg/kg 5.6E-06 ug/m3 -- -- -- 1.6E-08 mg/m3 -- -- --

Exp. Route Total 5.7E-09 9.1E-03

Exposure Point Total 5.7E-09 9.1E-03

Exposure Medium Total 1.1E-05 1.9E-01

Medium Total 1.1E-05 1.9E-01

Receptor Total Total of Receptor Risks Across All Media 1.1E-05 Total of Receptor Hazards Across All Media 1.9E-01

Notes:
(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.4E-02 -- -- 1.4E-02

Antimony -- -- -- -- Blood 7.3E-03 -- -- 7.3E-03

Arsenic 8.4E-06 -- 2.9E-06 1.1E-05 Skin, Vascular 5.2E-02 -- 1.8E-02 7.0E-02

Beryllium -- -- -- -- GI 2.3E-04 -- -- 2.3E-04

Cadmium -- -- -- -- Kidney 1.4E-03 -- 1.6E-05 1.4E-03

Chromium -- -- -- -- No Observed Effects 3.0E-05 -- -- 3.0E-05

Copper -- -- -- -- GI 1.5E-03 -- -- 1.5E-03

Iron -- -- -- -- GI 4.8E-02 -- -- 4.8E-02

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 1.7E-02 -- -- 1.7E-02

Mercury -- -- -- -- Immunological 1.5E-03 -- -- 1.5E-03

Nickel -- -- -- -- Body Weight, Organ Weight 3.4E-03 -- -- 3.4E-03

Vanadium -- -- -- -- Hair 1.4E-02 -- -- 1.4E-02

Zinc -- -- -- -- Blood 3.0E-04 -- -- 3.0E-04

Chemical Total 8.4E-06 -- 2.9E-06 1.1E-05 1.6E-01 -- 1.8E-02 1.8E-01

Exposure Point Total 1.1E-05 1.8E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 4.7E-04 -- 4.7E-04

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 4.1E-09 -- 4.1E-09 Developmental, Cardiovascular, CNS -- 1.8E-04 -- 1.8E-04

Beryllium -- 6.8E-11 -- 6.8E-11 Respiratory, Immunological -- 3.9E-06 -- 3.9E-06

Cadmium -- 3.6E-10 -- 3.6E-10 Kidney, Respiratory -- 1.2E-05 -- 1.2E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 8.2E-03 -- 8.2E-03

Mercury -- -- -- -- CNS -- 2.7E-07 -- 2.7E-07

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 2.4E-04 -- 2.4E-04

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.7E-09 -- 5.7E-09 -- 9.1E-03 -- 9.1E-03

Exposure Point Total 5.7E-09 9.1E-03

Exposure Medium Total 1.1E-05 1.9E-01

Medium Total 1.1E-05 1.9E-01

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 1.9E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.7.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
COMMERCIAL/INDUSTRIAL WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 7.9E-03 -- 7.9E-03

EPA U.S. Environmental Protection Agency Body Weight 3.4E-03 -- 3.4E-03

GI Gastrointestinal Cardiovascular 1.8E-04 -- 1.8E-04

NOAEL No observed adverse effects level CNS 4.0E-02 -- 4.0E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 1.8E-04 -- 1.8E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 5.0E-02 -- 5.0E-02

Hair 1.4E-02 -- 1.4E-02

Immunological 1.6E-03 -- 1.6E-03

Kidney 1.4E-03 -- 1.4E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.0E-05 -- 3.0E-05

Nose -- -- --
Organ weight 3.4E-03 -- 3.4E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 2.5E-04 -- 2.5E-04

Skin 7.0E-02 -- 7.0E-02

Vascular 7.0E-02 -- 7.0E-02

Whole body -- -- --

GW
Combined

(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10)
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TABLE I3-9.7.2

Scenario Timeframe:   Future

Receptor Population:  Commercial/Industrial Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 8.4E-06 -- 2.9E-06 1.1E-05 -- -- -- -- --

Chemical Total 8.4E-06 -- 2.9E-06 1.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.1E-05 0.0E+00

Medium Total 1.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE COMMERCIAL/INDUSTRIAL WORKER, 
INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.7.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 6.5E-04 mg/kg-day -- -- -- 4.6E-02 mg/kg-day 1.0E+00 mg/kg-day 4.6E-02

Antimony 3.0E+00 mg/kg 1.4E-07 mg/kg-day -- -- -- 9.7E-06 mg/kg-day 4.0E-04 mg/kg-day 2.4E-02

Arsenic 1.6E+01 mg/kg 7.4E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.1E-06 5.2E-05 mg/kg-day 3.0E-04 mg/kg-day 1.7E-01

Beryllium 4.7E-01 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 2.0E-03 mg/kg-day 7.6E-04

Cadmium 1.4E+00 mg/kg 6.6E-08 mg/kg-day -- -- -- 4.7E-06 mg/kg-day 1.0E-03 mg/kg-day 4.7E-03

Chromium 4.6E+01 mg/kg 2.1E-06 mg/kg-day -- -- -- 1.5E-04 mg/kg-day 1.5E+00 mg/kg-day 9.9E-05

Copper 5.9E+01 mg/kg 2.7E-06 mg/kg-day -- -- -- 1.9E-04 mg/kg-day 4.0E-02 mg/kg-day 4.8E-03

Iron 3.5E+04 mg/kg 1.6E-03 mg/kg-day -- -- -- 1.1E-01 mg/kg-day 7.0E-01 mg/kg-day 1.6E-01

Lead 2.9E+01 mg/kg 1.3E-06 mg/kg-day -- -- -- 9.4E-05 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 1.1E-04 mg/kg-day -- -- -- 7.9E-03 mg/kg-day 1.4E-01 mg/kg-day 5.7E-02

Mercury 4.7E-01 mg/kg 2.2E-08 mg/kg-day -- -- -- 1.5E-06 mg/kg-day 3.0E-04 mg/kg-day 5.1E-03

Nickel 7.0E+01 mg/kg 3.2E-06 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 2.0E-02 mg/kg-day 1.1E-02

Vanadium 7.1E+01 mg/kg 3.3E-06 mg/kg-day -- -- -- 2.3E-04 mg/kg-day 5.0E-03 mg/kg-day 4.6E-02

Zinc 9.3E+01 mg/kg 4.3E-06 mg/kg-day -- -- -- 3.0E-04 mg/kg-day 3.0E-01 mg/kg-day 1.0E-03

Exp. Route Total 1.1E-06 5.3E-01

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.0E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.6E+01 mg/kg 3.1E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.6E-07 2.1E-05 mg/kg-day 3.0E-04 mg/kg-day 7.2E-02

Beryllium 4.7E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 9.2E-10 mg/kg-day -- -- -- 6.4E-08 mg/kg-day 1.0E-03 mg/kg-day 6.4E-05

Chromium 4.6E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 5.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.9E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 4.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.1E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 9.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 4.6E-07 7.2E-02

Exposure Point Total 1.6E-06 6.0E-01

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 4.6E-02 ug/m3 -- -- -- 3.2E-03 mg/m3 5.0E-03 mg/m3 6.4E-01

(Particulates) Antimony 3.0E+00 mg/kg 9.8E-06 ug/m3 -- -- -- 6.8E-07 mg/m3 -- -- --

Arsenic 1.6E+01 mg/kg 5.2E-05 ug/m3 4.3E-03 (μg/m3)-1 2.3E-07 3.7E-06 mg/m3 1.5E-05 mg/m3 2.4E-01

Beryllium 4.7E-01 mg/kg 1.5E-06 ug/m3 2.4E-03 (μg/m3)-1 3.7E-09 1.1E-07 mg/m3 2.0E-05 mg/m3 5.4E-03

Cadmium 1.4E+00 mg/kg 4.7E-06 ug/m3 4.2E-03 (μg/m3)-1 2.0E-08 3.3E-07 mg/m3 2.0E-05 mg/m3 1.6E-02

Chromium 4.6E+01 mg/kg 1.5E-04 ug/m3 -- -- -- 1.0E-05 mg/m3 -- -- --

Copper 5.9E+01 mg/kg 1.9E-04 ug/m3 -- -- -- 1.4E-05 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 1.1E-01 ug/m3 -- -- -- 7.9E-03 mg/m3 -- -- --

Lead 2.9E+01 mg/kg 9.5E-05 ug/m3 -- -- -- 6.6E-06 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 8.0E-03 ug/m3 -- -- -- 5.6E-04 mg/m3 5.0E-05 mg/m3 1.1E+01

Mercury 4.7E-01 mg/kg 1.5E-06 ug/m3 -- -- -- 1.1E-07 mg/m3 3.0E-04 mg/m3 3.6E-04

Nickel 7.0E+01 mg/kg 2.3E-04 ug/m3 2.6E-04 (μg/m3)-1 6.0E-08 1.6E-05 mg/m3 5.0E-05 mg/m3 3.2E-01

Vanadium 7.1E+01 mg/kg 2.3E-04 ug/m3 -- -- -- 1.6E-05 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.7.3

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Zinc 9.3E+01 mg/kg 3.0E-04 ug/m3 -- -- -- 2.1E-05 mg/m3 -- -- --

Exp. Route Total 3.1E-07 1.2E+01

Exposure Point Total 3.1E-07 1.2E+01

Exposure Medium Total 1.9E-06 1.3E+01

Medium Total 1.9E-06 1.3E+01

Receptor Total Total of Receptor Risks Across All Media 1.9E-06 Total of Receptor Hazards Across All Media 1.3E+01

Notes:

(a) See the Construction Trench Modeling in Attachment I5 for determination of modeled trench air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/L Milligram per liter

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfD Reference dose

RfC Reference concentration

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 4.6E-02 -- -- 4.6E-02

Antimony -- -- -- -- Blood 2.4E-02 -- -- 2.4E-02

Arsenic 1.1E-06 -- 4.6E-07 1.6E-06 Skin, Vascular 1.7E-01 -- 7.2E-02 2.4E-01

Beryllium -- -- -- -- GI 7.6E-04 -- -- 7.6E-04

Cadmium -- -- -- -- Kidney 4.7E-03 -- 6.4E-05 4.7E-03

Chromium -- -- -- -- No Observed Effects 9.9E-05 -- -- 9.9E-05

Copper -- -- -- -- GI 4.8E-03 -- -- 4.8E-03

Iron -- -- -- -- GI 1.6E-01 -- -- 1.6E-01

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 5.7E-02 -- -- 5.7E-02

Mercury -- -- -- -- Immunological 5.1E-03 -- -- 5.1E-03

Nickel -- -- -- -- Body Weight, Organ Weight 1.1E-02 -- -- 1.1E-02

Vanadium -- -- -- -- Hair 4.6E-02 -- -- 4.6E-02

Zinc -- -- -- -- Blood 1.0E-03 -- -- 1.0E-03

Chemical Total 1.1E-06 -- 4.6E-07 1.6E-06 5.3E-01 -- 7.2E-02 6.0E-01

Exposure Point Total 1.6E-06 6.0E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 6.4E-01 -- 6.4E-01

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.3E-07 -- 2.3E-07 Developmental, Cardiovascular, CNS -- 2.4E-01 -- 2.4E-01

Beryllium -- 3.7E-09 -- 3.7E-09 Respiratory, Immunological -- 5.4E-03 -- 5.4E-03

Cadmium -- 2.0E-08 -- 2.0E-08 Kidney, Respiratory -- 1.6E-02 -- 1.6E-02

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 1.1E+01 -- 1.1E+01

Mercury -- -- -- -- CNS -- 3.6E-04 -- 3.6E-04

Nickel -- 6.0E-08 -- 6.0E-08 Respiratory, Blood -- 3.2E-01 -- 3.2E-01

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.1E-07 -- 3.1E-07 -- 1.2E+01 -- 1.2E+01

Exposure Point Total 3.1E-07 1.2E+01

Exposure Medium Total 1.9E-06 1.3E+01

Medium Total 1.9E-06 1.3E+01

Receptor Total Total Risk Across All Media 1.9E-06 Total Hazard Across All Media 1.3E+01

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.7.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE 
CONSTRUCTION WORKER, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 3.5E-01 -- 3.5E-01

EPA U.S. Environmental Protection Agency Body Weight 1.1E-02 -- 1.1E-02

GI Gastrointestinal Cardiovascular 2.4E-01 -- 2.4E-01

NOAEL No observed adverse effects level CNS 1.2E+01 -- 1.2E+01
PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 2.4E-01 -- 2.4E-01

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 1.7E-01 -- 1.7E-01

Hair 4.6E-02 -- 4.6E-02

Immunological 1.0E-02 -- 1.0E-02

Kidney 2.1E-02 -- 2.1E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 9.9E-05 -- 9.9E-05

Nose -- -- --
Organ weight 1.1E-02 -- 1.1E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 3.4E-01 -- 3.4E-01

Skin 2.4E-01 -- 2.4E-01

Vascular 2.4E-01 -- 2.4E-01

Whole body -- -- --

Combined
(Soil and GW)

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
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TABLE I3-9.7.3

Scenario Timeframe:   Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.1E-06 -- 4.6E-07 1.6E-06 -- -- -- -- --

Chemical Total 1.1E-06 -- 4.6E-07 1.6E-06 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.6E-06 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.6E-06 0.0E+00

Medium Total 1.6E-06 0.0E+00

Receptor Total Total Risk Across All Media 1.6E-06 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CONSTRUCTION WORKER, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern
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TABLE I3-7.7.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 6.6E-03 mg/kg-day -- -- -- 1.9E-02 mg/kg-day 1.0E+00 mg/kg-day 1.9E-02

Antimony 2.4E-01 mg/kg 1.1E-07 mg/kg-day -- -- -- 3.2E-07 mg/kg-day 4.0E-04 mg/kg-day 8.1E-04

Arsenic 1.8E+01 mg/kg 8.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.3E-05 2.5E-05 mg/kg-day 3.0E-04 mg/kg-day 8.2E-02

Beryllium 5.6E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 7.7E-07 mg/kg-day 2.0E-03 mg/kg-day 3.8E-04

Cadmium 1.5E+00 mg/kg 7.0E-07 mg/kg-day -- -- -- 2.1E-06 mg/kg-day 1.0E-03 mg/kg-day 2.1E-03

Chromium 5.1E+01 mg/kg 2.4E-05 mg/kg-day -- -- -- 7.0E-05 mg/kg-day 1.5E+00 mg/kg-day 4.7E-05

Copper 6.1E+01 mg/kg 2.9E-05 mg/kg-day -- -- -- 8.3E-05 mg/kg-day 4.0E-02 mg/kg-day 2.1E-03

Iron 3.5E+04 mg/kg 1.6E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.8E-02

Lead 2.8E+01 mg/kg 1.3E-05 mg/kg-day -- -- -- 3.8E-05 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 1.2E-03 mg/kg-day -- -- -- 3.4E-03 mg/kg-day 1.4E-01 mg/kg-day 2.4E-02

Mercury 5.1E-01 mg/kg 2.4E-07 mg/kg-day -- -- -- 7.0E-07 mg/kg-day 3.0E-04 mg/kg-day 2.3E-03

Nickel 8.1E+01 mg/kg 3.8E-05 mg/kg-day -- -- -- 1.1E-04 mg/kg-day 2.0E-02 mg/kg-day 5.6E-03

Vanadium 1.2E+02 mg/kg 5.6E-05 mg/kg-day -- -- -- 1.6E-04 mg/kg-day 5.0E-03 mg/kg-day 3.3E-02

Zinc 1.3E+02 mg/kg 6.0E-05 mg/kg-day -- -- -- 1.8E-04 mg/kg-day 3.0E-01 mg/kg-day 5.8E-04

Exp. Route Total 1.26E-05 2.4E-01

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.4E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.8E+01 mg/kg 1.0E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.5E-06 2.9E-06 mg/kg-day 3.0E-04 mg/kg-day 9.8E-03

Beryllium 5.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 2.8E-09 mg/kg-day -- -- -- 8.2E-09 mg/kg-day 1.0E-03 mg/kg-day 8.2E-06

Chromium 5.1E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 6.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 5.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 1.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.5E-06 9.8E-03

Exposure Point Total 1.4E-05 2.5E-01

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 3.4E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 2.4E-01 mg/kg 5.7E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 -- -- --

Arsenic 1.8E+01 mg/kg 4.3E-06 ug/m3 4.3E-03 (μg/m3)-1 1.9E-08 1.3E-08 mg/m3 1.5E-05 mg/m3 8.4E-04

Beryllium 5.6E-01 mg/kg 1.4E-07 ug/m3 2.4E-03 (μg/m3)-1 3.2E-10 3.9E-10 mg/m3 2.0E-05 mg/m3 2.0E-05

Cadmium 1.5E+00 mg/kg 3.6E-07 ug/m3 4.2E-03 (μg/m3)-1 1.5E-09 1.1E-09 mg/m3 2.0E-05 mg/m3 5.3E-05

Chromium 5.1E+01 mg/kg 1.2E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 -- -- --

Copper 6.1E+01 mg/kg 1.5E-05 ug/m3 -- -- -- 4.3E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 8.4E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.8E+01 mg/kg 6.8E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 5.9E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 5.1E-01 mg/kg 1.2E-07 ug/m3 -- -- -- 3.6E-10 mg/m3 3.0E-04 mg/m3 1.2E-06

Nickel 8.1E+01 mg/kg 2.0E-05 ug/m3 2.6E-04 (μg/m3)-1 5.1E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

Vanadium 1.2E+02 mg/kg 2.9E-05 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.7.4

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Zinc 1.3E+02 mg/kg 3.1E-05 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Exp. Route Total 2.6E-08 3.9E-02

Exposure Point Total 2.6E-08 3.9E-02

Exposure Medium Total 1.4E-05 2.9E-01

Medium Total 1.4E-05 2.9E-01

Receptor Total Total of Receptor Risks Across All Media 1.4E-05 Total of Receptor Hazards Across All Media 2.9E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.9E-02 -- -- 1.9E-02

Antimony -- -- -- -- Blood 8.1E-04 -- -- 8.1E-04

Arsenic 1.3E-05 -- 1.5E-06 1.4E-05 Skin, Vascular 8.2E-02 -- 9.8E-03 9.2E-02

Beryllium -- -- -- -- GI 3.8E-04 -- -- 3.8E-04

Cadmium -- -- -- -- Kidney 2.1E-03 -- 8.2E-06 2.1E-03

Chromium -- -- -- -- No Observed Effects 4.7E-05 -- -- 4.7E-05

Copper -- -- -- -- GI 2.1E-03 -- -- 2.1E-03

Iron -- -- -- -- GI 6.8E-02 -- -- 6.8E-02

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.4E-02 -- -- 2.4E-02

Mercury -- -- -- -- Immunological 2.3E-03 -- -- 2.3E-03

Nickel -- -- -- -- Body Weight, Organ Weight 5.6E-03 -- -- 5.6E-03

Vanadium -- -- -- -- Hair 3.3E-02 -- -- 3.3E-02

Zinc -- -- -- -- Blood 5.8E-04 -- -- 5.8E-04

Chemical Total 1.3E-05 -- 1.5E-06 1.4E-05 2.4E-01 -- 9.8E-03 2.5E-01

Exposure Point Total 1.4E-05 2.5E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.9E-08 -- 1.9E-08 Developmental, Cardiovascular, CNS -- 8.4E-04 -- 8.4E-04

Beryllium -- 3.2E-10 -- 3.2E-10 Respiratory, Immunological -- 2.0E-05 -- 2.0E-05

Cadmium -- 1.5E-09 -- 1.5E-09 Kidney, Respiratory -- 5.3E-05 -- 5.3E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06

Nickel -- 5.1E-09 -- 5.1E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.6E-08 -- 2.6E-08 -- 3.9E-02 -- 3.9E-02

Exposure Point Total 2.6E-08 3.9E-02

Exposure Medium Total 1.4E-05 2.9E-01

Medium Total 1.4E-05 2.9E-01

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 2.9E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.7.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 2.5E-03 -- 2.5E-03

EPA U.S. Environmental Protection Agency Body Weight 5.6E-03 -- 5.6E-03

GI Gastrointestinal Cardiovascular 8.4E-04 -- 8.4E-04

NOAEL No observed adverse effects level CNS 8.1E-02 -- 8.1E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 8.4E-04 -- 8.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.0E-02 -- 7.0E-02

Hair 3.3E-02 -- 3.3E-02

Immunological 2.3E-03 -- 2.3E-03

Kidney 2.1E-03 -- 2.1E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 4.7E-05 -- 4.7E-05

Nose -- -- --
Organ weight 5.6E-03 -- 5.6E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.2E-03 -- 1.2E-03

Skin 9.2E-02 -- 9.2E-02

Vascular 9.2E-02 -- 9.2E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.7.4

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 1.3E-05 -- 1.5E-06 1.4E-05 -- -- -- -- --

Chemical Total 1.3E-05 -- 1.5E-06 1.4E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.4E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.4E-05 0.0E+00

Medium Total 1.4E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.4E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-7.7.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 1.5E-02 mg/kg-day -- -- -- 1.8E-01 mg/kg-day 1.0E+00 mg/kg-day 1.8E-01

Antimony 2.4E-01 mg/kg 2.6E-07 mg/kg-day -- -- -- 3.0E-06 mg/kg-day 4.0E-04 mg/kg-day 7.6E-03

Arsenic 1.8E+01 mg/kg 2.0E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.9E-05 2.3E-04 mg/kg-day 3.0E-04 mg/kg-day 7.6E-01

Beryllium 5.6E-01 mg/kg 6.1E-07 mg/kg-day -- -- -- 7.2E-06 mg/kg-day 2.0E-03 mg/kg-day 3.6E-03

Cadmium 1.5E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 1.0E-03 mg/kg-day 1.9E-02

Chromium 5.1E+01 mg/kg 5.6E-05 mg/kg-day -- -- -- 6.5E-04 mg/kg-day 1.5E+00 mg/kg-day 4.4E-04

Copper 6.1E+01 mg/kg 6.7E-05 mg/kg-day -- -- -- 7.8E-04 mg/kg-day 4.0E-02 mg/kg-day 1.9E-02

Iron 3.5E+04 mg/kg 3.8E-02 mg/kg-day -- -- -- 4.4E-01 mg/kg-day 7.0E-01 mg/kg-day 6.3E-01

Lead 2.8E+01 mg/kg 3.1E-05 mg/kg-day -- -- -- 3.6E-04 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 2.7E-03 mg/kg-day -- -- -- 3.1E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Mercury 5.1E-01 mg/kg 5.6E-07 mg/kg-day -- -- -- 6.5E-06 mg/kg-day 3.0E-04 mg/kg-day 2.2E-02

Nickel 8.1E+01 mg/kg 8.9E-05 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 2.0E-02 mg/kg-day 5.2E-02

Vanadium 1.2E+02 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Zinc 1.3E+02 mg/kg 1.4E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 3.0E-01 mg/kg-day 5.5E-03

Exp. Route Total 2.9E-05 2.2E+00

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.4E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.8E+01 mg/kg 1.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-06 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 6.6E-02

Beryllium 5.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 4.8E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 1.0E-03 mg/kg-day 5.6E-05

Chromium 5.1E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 6.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 5.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 1.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.6E-06 6.6E-02

Exposure Point Total 3.2E-05 2.3E+00

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 8.5E-04 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 2.4E-01 mg/kg 1.4E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 -- -- --

Arsenic 1.8E+01 mg/kg 1.1E-06 ug/m3 4.3E-03 (μg/m3)-1 4.7E-09 1.3E-08 mg/m3 1.5E-05 mg/m3 8.4E-04

Beryllium 5.6E-01 mg/kg 3.4E-08 ug/m3 2.4E-03 (μg/m3)-1 8.1E-11 3.9E-10 mg/m3 2.0E-05 mg/m3 2.0E-05

Cadmium 1.5E+00 mg/kg 9.1E-08 ug/m3 4.2E-03 (μg/m3)-1 3.8E-10 1.1E-09 mg/m3 2.0E-05 mg/m3 5.3E-05

Chromium 5.1E+01 mg/kg 3.1E-06 ug/m3 -- -- -- 3.6E-08 mg/m3 -- -- --

Copper 6.1E+01 mg/kg 3.7E-06 ug/m3 -- -- -- 4.3E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.8E+01 mg/kg 1.7E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 5.1E-01 mg/kg 3.1E-08 ug/m3 -- -- -- 3.6E-10 mg/m3 3.0E-04 mg/m3 1.2E-06

Nickel 8.1E+01 mg/kg 4.9E-06 ug/m3 2.6E-04 (μg/m3)-1 1.3E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

Vanadium 1.2E+02 mg/kg 7.3E-06 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Radhika
Line
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TABLE I3-7.7.5

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Zinc 1.3E+02 mg/kg 7.7E-06 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Exp. Route Total 6.4E-09 3.9E-02

Exposure Point Total 6.4E-09 3.9E-02

Exposure Medium Total 3.2E-05 2.3E+00

Medium Total 3.2E-05 2.3E+00

Receptor Total Total of Receptor Risks Across All Media 3.2E-05 Total of Receptor Hazards Across All Media 2.3E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Antimony -- -- -- -- Blood 7.6E-03 -- -- 7.6E-03

Arsenic 2.9E-05 -- 2.6E-06 3.2E-05 Skin, Vascular 7.6E-01 -- 6.6E-02 8.3E-01

Beryllium -- -- -- -- GI 3.6E-03 -- -- 3.6E-03

Cadmium -- -- -- -- Kidney 1.9E-02 -- 5.6E-05 1.9E-02

Chromium -- -- -- -- No Observed Effects 4.4E-04 -- -- 4.4E-04

Copper -- -- -- -- GI 1.9E-02 -- -- 1.9E-02

Iron -- -- -- -- GI 6.3E-01 -- -- 6.3E-01

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Mercury -- -- -- -- Immunological 2.2E-02 -- -- 2.2E-02

Nickel -- -- -- -- CNS 5.2E-02 -- -- 5.2E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Zinc -- -- -- -- Blood 5.5E-03 -- -- 5.5E-03

Chemical Total 2.9E-05 -- 2.6E-06 3.2E-05 2.2E+00 -- 6.6E-02 2.3E+00

Exposure Point Total 3.2E-05 2.3E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 4.7E-09 -- 4.7E-09 Developmental, Cardiovascular, CNS -- 8.4E-04 -- 8.4E-04

Beryllium -- 8.1E-11 -- 8.1E-11 Respiratory, Immunological -- 2.0E-05 -- 2.0E-05

Cadmium -- 3.8E-10 -- 3.8E-10 Kidney, Respiratory -- 5.3E-05 -- 5.3E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06

Nickel -- 1.3E-09 -- 1.3E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 6.4E-09 -- 6.4E-09 -- 3.9E-02 -- 3.9E-02

Exposure Point Total 6.4E-09 3.9E-02

Exposure Medium Total 3.2E-05 2.3E+00

Medium Total 3.2E-05 2.3E+00

Receptor Total Total Risk Across All Media 3.2E-05 Total Hazard Across All Media 2.3E+00

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient
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TABLE I3-8.7.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD 
RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-02 -- 1.4E-02

EPA U.S. Environmental Protection Agency Body Weight 5.2E-02 -- 5.2E-02

GI Gastrointestinal Cardiovascular 8.4E-04 -- 8.4E-04

NOAEL No observed adverse effects level CNS 4.4E-01 -- 4.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 8.4E-04 -- 8.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.5E-01 -- 6.5E-01

Hair 3.1E-01 -- 3.1E-01

Immunological 2.2E-02 -- 2.2E-02

Kidney 1.9E-02 -- 1.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 4.4E-04 -- 4.4E-04

Nose -- -- --
Organ weight 5.2E-02 -- 5.2E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.2E-03 -- 1.2E-03

Skin 8.3E-01 -- 8.3E-01

Vascular 8.3E-01 -- 8.3E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)
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TABLE I3-9.7.5

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 2.9E-05 -- 2.6E-06 3.2E-05 -- -- -- -- --

Chemical Total 2.9E-05 -- 2.6E-06 3.2E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 3.2E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 3.2E-05 0.0E+00

Medium Total 3.2E-05 0.0E+00

Receptor Total Total Risk Across All Media 3.2E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS) 

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.7.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-2) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 1.8E-01 mg/kg-day 1.0E+00 mg/kg-day 1.8E-01

Antimony 2.4E-01 mg/kg 3.7E-07 mg/kg-day -- -- -- 3.0E-06 mg/kg-day 4.0E-04 mg/kg-day 7.6E-03

Arsenic 1.8E+01 mg/kg 2.8E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.2E-05 2.3E-04 mg/kg-day 3.0E-04 mg/kg-day 7.6E-01

Beryllium 5.6E-01 mg/kg 8.8E-07 mg/kg-day -- -- -- 7.2E-06 mg/kg-day 2.0E-03 mg/kg-day 3.6E-03

Cadmium 1.5E+00 mg/kg 2.3E-06 mg/kg-day -- -- -- 1.9E-05 mg/kg-day 1.0E-03 mg/kg-day 1.9E-02

Chromium 5.1E+01 mg/kg 8.0E-05 mg/kg-day -- -- -- 6.5E-04 mg/kg-day 1.5E+00 mg/kg-day 4.4E-04

Copper 6.1E+01 mg/kg 9.5E-05 mg/kg-day -- -- -- 7.8E-04 mg/kg-day 4.0E-02 mg/kg-day 1.9E-02

Iron 3.5E+04 mg/kg 5.4E-02 mg/kg-day -- -- -- 4.4E-01 mg/kg-day 7.0E-01 mg/kg-day 6.3E-01

Lead 2.8E+01 mg/kg 4.4E-05 mg/kg-day -- -- -- 3.6E-04 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 3.8E-03 mg/kg-day -- -- -- 3.1E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Mercury 5.1E-01 mg/kg 8.0E-07 mg/kg-day -- -- -- 6.5E-06 mg/kg-day 3.0E-04 mg/kg-day 2.2E-02

Nickel 8.1E+01 mg/kg 1.3E-04 mg/kg-day -- -- -- 1.0E-03 mg/kg-day 2.0E-02 mg/kg-day 5.2E-02

Vanadium 1.2E+02 mg/kg 1.9E-04 mg/kg-day -- -- -- 1.5E-03 mg/kg-day 5.0E-03 mg/kg-day 3.1E-01

Zinc 1.3E+02 mg/kg 2.0E-04 mg/kg-day -- -- -- 1.6E-03 mg/kg-day 3.0E-01 mg/kg-day 5.5E-03

Exp. Route Total 4.2E-05 2.2E+00

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 2.4E-01 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.8E+01 mg/kg 2.7E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 4.1E-06 2.0E-05 mg/kg-day 3.0E-04 mg/kg-day 6.6E-02

Beryllium 5.6E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.5E+00 mg/kg 7.6E-09 mg/kg-day -- -- -- 5.6E-08 mg/kg-day 1.0E-03 mg/kg-day 5.6E-05

Chromium 5.1E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 6.1E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.8E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 5.1E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 8.1E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 1.2E+02 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 1.3E+02 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 4.1E-06 6.6E-02

Exposure Point Total 4.6E-05 2.3E+00

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 4.3E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 2.4E-01 mg/kg 7.2E-08 ug/m3 -- -- -- 1.7E-10 mg/m3 -- -- --

Arsenic 1.8E+01 mg/kg 5.4E-06 ug/m3 4.3E-03 (μg/m3)-1 2.3E-08 1.3E-08 mg/m3 1.5E-05 mg/m3 8.4E-04

Beryllium 5.6E-01 mg/kg 1.7E-07 ug/m3 2.4E-03 (μg/m3)-1 4.1E-10 3.9E-10 mg/m3 2.0E-05 mg/m3 2.0E-05

Cadmium 1.5E+00 mg/kg 4.5E-07 ug/m3 4.2E-03 (μg/m3)-1 1.9E-09 1.1E-09 mg/m3 2.0E-05 mg/m3 5.3E-05

Chromium 5.1E+01 mg/kg 1.5E-05 ug/m3 -- -- -- 3.6E-08 mg/m3 -- -- --

Copper 6.1E+01 mg/kg 1.8E-05 ug/m3 -- -- -- 4.3E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.8E+01 mg/kg 8.5E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 7.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 5.1E-01 mg/kg 1.5E-07 ug/m3 -- -- -- 3.6E-10 mg/m3 3.0E-04 mg/m3 1.2E-06

Nickel 8.1E+01 mg/kg 2.5E-05 ug/m3 2.6E-04 (μg/m3)-1 6.4E-09 5.7E-08 mg/m3 5.0E-05 mg/m3 1.1E-03

Vanadium 1.2E+02 mg/kg 3.6E-05 ug/m3 -- -- -- 8.5E-08 mg/m3 -- -- --

Zinc 1.3E+02 mg/kg 3.9E-05 ug/m3 -- -- -- 9.0E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.7.6

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Exp. Route Total 3.2E-08 3.9E-02

Exposure Medium Total 4.6E-05 2.3E+00

Medium Total 4.6E-05 2.3E+00

Receptor Total Total of Receptor Risks Across All Media 4.6E-05 Total of Receptor Hazards Across All Media 2.3E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Aluminum -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Antimony -- -- -- -- Blood 7.6E-03 -- -- 7.6E-03

Arsenic 4.2E-05 -- 4.1E-06 4.6E-05 Skin, Vascular 7.6E-01 -- 6.6E-02 8.3E-01

Beryllium -- -- -- -- GI 3.6E-03 -- -- 3.6E-03

Cadmium -- -- -- -- Kidney 1.9E-02 -- 5.6E-05 1.9E-02

Chromium -- -- -- -- No Observed Effects 4.4E-04 -- -- 4.4E-04

Copper -- -- -- -- GI 1.9E-02 -- -- 1.9E-02

Iron -- -- -- -- GI 6.3E-01 -- -- 6.3E-01

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Mercury -- -- -- -- Immunological 2.2E-02 -- -- 2.2E-02

Nickel -- -- -- -- CNS 5.2E-02 -- -- 5.2E-02

Vanadium -- -- -- -- Hair 3.1E-01 -- -- 3.1E-01

Zinc -- -- -- -- Blood 5.5E-03 -- -- 5.5E-03

Chemical Total 4.2E-05 -- 4.1E-06 4.6E-05 2.2E+00 -- 6.6E-02 2.3E+00

Exposure Point Total 4.6E-05 2.3E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.3E-08 -- 2.3E-08 Developmental, Cardiovascular, CNS -- 8.4E-04 -- 8.4E-04

Beryllium -- 4.1E-10 -- 4.1E-10 Respiratory, Immunological -- 2.0E-05 -- 2.0E-05

Cadmium -- 1.9E-09 -- 1.9E-09 Kidney, Respiratory -- 5.3E-05 -- 5.3E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.2E-06 -- 1.2E-06

Nickel -- 6.4E-09 -- 6.4E-09 Respiratory, Blood -- 1.1E-03 -- 1.1E-03

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 3.2E-08 -- 3.2E-08 -- 3.9E-02 -- 3.9E-02

Exposure Point Total 3.2E-08 3.9E-02

Exposure Medium Total 4.6E-05 2.3E+00

Medium Total 4.6E-05 2.3E+00

Receptor Total Total Risk Across All Media 4.6E-05 Total Hazard Across All Media 2.3E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.7.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
AND CHILD RESIDENT, MINIMAL DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.4E-02 -- 1.4E-02

EPA U.S. Environmental Protection Agency Body Weight 5.2E-02 -- 5.2E-02

GI Gastrointestinal Cardiovascular 8.4E-04 -- 8.4E-04

NOAEL No observed adverse effects level CNS 4.4E-01 -- 4.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 8.4E-04 -- 8.4E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.5E-01 -- 6.5E-01

Hair 3.1E-01 -- 3.1E-01

Immunological 2.2E-02 -- 2.2E-02

Kidney 1.9E-02 -- 1.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 4.4E-04 -- 4.4E-04

Nose -- -- --
Organ weight 5.2E-02 -- 5.2E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.2E-03 -- 1.2E-03

Skin 8.3E-01 -- 8.3E-01

Vascular 8.3E-01 -- 8.3E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-2) GW
Combined

(Soil and GW)



1 of 1

TABLE I3-9.7.6

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-2) Site Soil Arsenic 4.2E-05 -- 4.1E-06 4.6E-05 -- -- -- -- --

Chemical Total 4.2E-05 -- 4.1E-06 4.6E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.6E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.6E-05 0.0E+00

Medium Total 4.6E-05 0.0E+00

Receptor Total Total Risk Across All Media 4.6E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, MINIMAL 
DEVELOPMENT SCENARIO (0 TO 2 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.7.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 6.6E-03 mg/kg-day -- -- -- 1.9E-02 mg/kg-day 1.0E+00 mg/kg-day 1.9E-02

Antimony 3.0E+00 mg/kg 1.4E-06 mg/kg-day -- -- -- 4.1E-06 mg/kg-day 4.0E-04 mg/kg-day 1.0E-02

Arsenic 1.6E+01 mg/kg 7.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.1E-05 2.2E-05 mg/kg-day 3.0E-04 mg/kg-day 7.3E-02

Beryllium 4.7E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 6.4E-07 mg/kg-day 2.0E-03 mg/kg-day 3.2E-04

Cadmium 1.4E+00 mg/kg 6.8E-07 mg/kg-day -- -- -- 2.0E-06 mg/kg-day 1.0E-03 mg/kg-day 2.0E-03

Chromium 4.6E+01 mg/kg 2.2E-05 mg/kg-day -- -- -- 6.3E-05 mg/kg-day 1.5E+00 mg/kg-day 4.2E-05

Copper 5.9E+01 mg/kg 2.8E-05 mg/kg-day -- -- -- 8.1E-05 mg/kg-day 4.0E-02 mg/kg-day 2.0E-03

Iron 3.5E+04 mg/kg 1.6E-02 mg/kg-day -- -- -- 4.7E-02 mg/kg-day 7.0E-01 mg/kg-day 6.8E-02

Lead 2.9E+01 mg/kg 1.4E-05 mg/kg-day -- -- -- 4.0E-05 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 1.2E-03 mg/kg-day -- -- -- 3.4E-03 mg/kg-day 1.4E-01 mg/kg-day 2.4E-02

Mercury 4.7E-01 mg/kg 2.2E-07 mg/kg-day -- -- -- 6.5E-07 mg/kg-day 3.0E-04 mg/kg-day 2.2E-03

Nickel 7.0E+01 mg/kg 3.3E-05 mg/kg-day -- -- -- 9.6E-05 mg/kg-day 2.0E-02 mg/kg-day 4.8E-03

Vanadium 7.1E+01 mg/kg 3.3E-05 mg/kg-day -- -- -- 9.7E-05 mg/kg-day 5.0E-03 mg/kg-day 1.9E-02

Zinc 9.3E+01 mg/kg 4.4E-05 mg/kg-day -- -- -- 1.3E-04 mg/kg-day 3.0E-01 mg/kg-day 4.2E-04

Exp. Route Total 1.13E-05 2.3E-01

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.0E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.6E+01 mg/kg 9.0E-07 mg/kg-day 1.5E+00 (mg/kg-day)-1 1.4E-06 2.6E-06 mg/kg-day 3.0E-04 mg/kg-day 8.8E-03

Beryllium 4.7E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 2.7E-09 mg/kg-day -- -- -- 7.9E-09 mg/kg-day 1.0E-03 mg/kg-day 7.9E-06

Chromium 4.6E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 5.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.9E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 4.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.1E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 9.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 1.4E-06 8.8E-03

Exposure Point Total 1.3E-05 2.3E-01

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 3.4E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 3.0E+00 mg/kg 7.3E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Arsenic 1.6E+01 mg/kg 3.9E-06 ug/m3 4.3E-03 (μg/m3)-1 1.7E-08 1.1E-08 mg/m3 1.5E-05 mg/m3 7.5E-04

Beryllium 4.7E-01 mg/kg 1.1E-07 ug/m3 2.4E-03 (μg/m3)-1 2.7E-10 3.3E-10 mg/m3 2.0E-05 mg/m3 1.7E-05

Cadmium 1.4E+00 mg/kg 3.5E-07 ug/m3 4.2E-03 (μg/m3)-1 1.5E-09 1.0E-09 mg/m3 2.0E-05 mg/m3 5.1E-05

Chromium 4.6E+01 mg/kg 1.1E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Copper 5.9E+01 mg/kg 1.4E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 8.4E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.9E+01 mg/kg 7.0E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 5.9E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 4.7E-01 mg/kg 1.1E-07 ug/m3 -- -- -- 3.3E-10 mg/m3 3.0E-04 mg/m3 1.1E-06

Nickel 7.0E+01 mg/kg 1.7E-05 ug/m3 2.6E-04 (μg/m3)-1 4.4E-09 5.0E-08 mg/m3 5.0E-05 mg/m3 9.9E-04

Vanadium 7.1E+01 mg/kg 1.7E-05 ug/m3 -- -- -- 5.0E-08 mg/m3 -- -- --

Zinc 9.3E+01 mg/kg 2.2E-05 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.7.7

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Exp. Route Total 2.3E-08 3.8E-02

Exposure Point Total 2.3E-08 3.8E-02

Exposure Medium Total 1.3E-05 2.7E-01

Medium Total 1.3E-05 2.7E-01

Receptor Total Total of Receptor Risks Across All Media 1.3E-05 Total of Receptor Hazards Across All Media 2.7E-01

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.9E-02 -- -- 1.9E-02

Antimony -- -- -- -- Blood 1.0E-02 -- -- 1.0E-02

Arsenic 1.1E-05 -- 1.4E-06 1.3E-05 Skin, Vascular 7.3E-02 -- 8.8E-03 8.2E-02

Beryllium -- -- -- -- GI 3.2E-04 -- -- 3.2E-04

Cadmium -- -- -- -- Kidney 2.0E-03 -- 7.9E-06 2.0E-03

Chromium -- -- -- -- No Observed Effects 4.2E-05 -- -- 4.2E-05

Copper -- -- -- -- GI 2.0E-03 -- -- 2.0E-03

Iron -- -- -- -- GI 6.8E-02 -- -- 6.8E-02

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.4E-02 -- -- 2.4E-02

Mercury -- -- -- -- Immunological 2.2E-03 -- -- 2.2E-03

Nickel -- -- -- -- Body Weight, Organ Weight 4.8E-03 -- -- 4.8E-03

Vanadium -- -- -- -- Hair 1.9E-02 -- -- 1.9E-02

Zinc -- -- -- -- Blood 4.2E-04 -- -- 4.2E-04

Chemical Total 1.1E-05 -- 1.4E-06 1.3E-05 2.3E-01 -- 8.8E-03 2.3E-01

Exposure Point Total 1.3E-05 2.3E-01

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 1.7E-08 -- 1.7E-08 Developmental, Cardiovascular, CNS -- 7.5E-04 -- 7.5E-04

Beryllium -- 2.7E-10 -- 2.7E-10 Respiratory, Immunological -- 1.7E-05 -- 1.7E-05

Cadmium -- 1.5E-09 -- 1.5E-09 Kidney, Respiratory -- 5.1E-05 -- 5.1E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06

Nickel -- 4.4E-09 -- 4.4E-09 Respiratory, Blood -- 9.9E-04 -- 9.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.3E-08 -- 2.3E-08 -- 3.8E-02 -- 3.8E-02

Exposure Point Total 2.3E-08 3.8E-02

Exposure Medium Total 1.3E-05 2.7E-01

Medium Total 1.3E-05 2.7E-01

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 2.7E-01

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.7.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.2E-02 -- 1.2E-02

EPA U.S. Environmental Protection Agency Body Weight 4.8E-03 -- 4.8E-03

GI Gastrointestinal Cardiovascular 7.5E-04 -- 7.5E-04

NOAEL No observed adverse effects level CNS 8.1E-02 -- 8.1E-02

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.5E-04 -- 7.5E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 7.0E-02 -- 7.0E-02

Hair 1.9E-02 -- 1.9E-02

Immunological 2.2E-03 -- 2.2E-03

Kidney 2.0E-03 -- 2.0E-03

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 4.2E-05 -- 4.2E-05

Nose -- -- --
Organ weight 4.8E-03 -- 4.8E-03

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 8.2E-02 -- 8.2E-02

Vascular 8.2E-02 -- 8.2E-02

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.7.7

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 1.1E-05 -- 1.4E-06 1.3E-05 -- -- -- -- --

Chemical Total 1.1E-05 -- 1.4E-06 1.3E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 1.3E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 1.3E-05 0.0E+00

Medium Total 1.3E-05 0.0E+00

Receptor Total Total Risk Across All Media 1.3E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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TABLE I3-7.7.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 1.5E-02 mg/kg-day -- -- -- 1.8E-01 mg/kg-day 1.0E+00 mg/kg-day 1.8E-01

Antimony 3.0E+00 mg/kg 3.3E-06 mg/kg-day -- -- -- 3.8E-05 mg/kg-day 4.0E-04 mg/kg-day 9.6E-02

Arsenic 1.6E+01 mg/kg 1.8E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.6E-05 2.1E-04 mg/kg-day 3.0E-04 mg/kg-day 6.8E-01

Beryllium 4.7E-01 mg/kg 5.1E-07 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 2.0E-03 mg/kg-day 3.0E-03

Cadmium 1.4E+00 mg/kg 1.6E-06 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 1.0E-03 mg/kg-day 1.8E-02

Chromium 4.6E+01 mg/kg 5.0E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 1.5E+00 mg/kg-day 3.9E-04

Copper 5.9E+01 mg/kg 6.5E-05 mg/kg-day -- -- -- 7.6E-04 mg/kg-day 4.0E-02 mg/kg-day 1.9E-02

Iron 3.5E+04 mg/kg 3.8E-02 mg/kg-day -- -- -- 4.4E-01 mg/kg-day 7.0E-01 mg/kg-day 6.3E-01

Lead 2.9E+01 mg/kg 3.2E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 2.7E-03 mg/kg-day -- -- -- 3.1E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Mercury 4.7E-01 mg/kg 5.2E-07 mg/kg-day -- -- -- 6.1E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Nickel 7.0E+01 mg/kg 7.7E-05 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 2.0E-02 mg/kg-day 4.5E-02

Vanadium 7.1E+01 mg/kg 7.8E-05 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 5.0E-03 mg/kg-day 1.8E-01

Zinc 9.3E+01 mg/kg 1.0E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 3.0E-01 mg/kg-day 4.0E-03

Exp. Route Total 2.6E-05 2.1E+00

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.0E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.6E+01 mg/kg 1.5E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 2.3E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.0E-02

Beryllium 4.7E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 4.6E-09 mg/kg-day -- -- -- 5.3E-08 mg/kg-day 1.0E-03 mg/kg-day 5.3E-05

Chromium 4.6E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 5.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.9E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 4.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.1E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 9.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 2.3E-06 6.0E-02

Exposure Point Total 2.9E-05 2.2E+00

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 8.5E-04 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 3.0E+00 mg/kg 1.8E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Arsenic 1.6E+01 mg/kg 9.7E-07 ug/m3 4.3E-03 (μg/m3)-1 4.2E-09 1.1E-08 mg/m3 1.5E-05 mg/m3 7.5E-04

Beryllium 4.7E-01 mg/kg 2.8E-08 ug/m3 2.4E-03 (μg/m3)-1 6.8E-11 3.3E-10 mg/m3 2.0E-05 mg/m3 1.7E-05

Cadmium 1.4E+00 mg/kg 8.7E-08 ug/m3 4.2E-03 (μg/m3)-1 3.7E-10 1.0E-09 mg/m3 2.0E-05 mg/m3 5.1E-05

Chromium 4.6E+01 mg/kg 2.8E-06 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Copper 5.9E+01 mg/kg 3.6E-06 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 2.1E-03 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.9E+01 mg/kg 1.8E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 1.5E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 4.7E-01 mg/kg 2.9E-08 ug/m3 -- -- -- 3.3E-10 mg/m3 3.0E-04 mg/m3 1.1E-06

Nickel 7.0E+01 mg/kg 4.2E-06 ug/m3 2.6E-04 (μg/m3)-1 1.1E-09 5.0E-08 mg/m3 5.0E-05 mg/m3 9.9E-04

Vanadium 7.1E+01 mg/kg 4.3E-06 ug/m3 -- -- -- 5.0E-08 mg/m3 -- -- --

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Radhika
Line
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TABLE I3-7.7.8

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

EPC Cancer 
Risk

Hazard 
Quotient

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

Zinc 9.3E+01 mg/kg 5.6E-06 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --

Exp. Route Total 5.7E-09 3.8E-02

Exposure Point Total 5.7E-09 3.8E-02

Exposure Medium Total 2.9E-05 2.2E+00

Medium Total 2.9E-05 2.2E+00

Receptor Total Total of Receptor Risks Across All Media 2.9E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Antimony -- -- -- -- Blood 9.6E-02 -- -- 9.6E-02

Arsenic 2.6E-05 -- 2.3E-06 2.9E-05 Skin, Vascular 6.8E-01 -- 6.0E-02 7.4E-01

Beryllium -- -- -- -- GI 3.0E-03 -- -- 3.0E-03

Cadmium -- -- -- -- Kidney 1.8E-02 -- 5.3E-05 1.8E-02

Chromium -- -- -- -- No Observed Effects 3.9E-04 -- -- 3.9E-04

Copper -- -- -- -- GI 1.9E-02 -- -- 1.9E-02

Iron -- -- -- -- GI 6.3E-01 -- -- 6.3E-01

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Mercury -- -- -- -- Immunological 2.0E-02 -- -- 2.0E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.5E-02 -- -- 4.5E-02

Vanadium -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Zinc -- -- -- -- Blood 4.0E-03 -- -- 4.0E-03

Chemical Total 2.6E-05 -- 2.3E-06 2.9E-05 2.1E+00 -- 6.0E-02 2.2E+00

Exposure Point Total 2.9E-05 2.2E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 4.2E-09 -- 4.2E-09 Developmental, Cardiovascular, CNS -- 7.5E-04 -- 7.5E-04

Beryllium -- 6.8E-11 -- 6.8E-11 Respiratory, Immunological -- 1.7E-05 -- 1.7E-05

Cadmium -- 3.7E-10 -- 3.7E-10 Kidney, Respiratory -- 5.1E-05 -- 5.1E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06

Nickel -- 1.1E-09 -- 1.1E-09 Respiratory, Blood -- 9.9E-04 -- 9.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 5.7E-09 -- 5.7E-09 -- 3.8E-02 -- 3.8E-02

Exposure Point Total 5.7E-09 3.8E-02

Exposure Medium Total 2.9E-05 2.2E+00

Medium Total 2.9E-05 2.2E+00

Receptor Total Total Risk Across All Media 2.9E-05 Total Hazard Across All Media 2.2E+00

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
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TABLE I3-8.7.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD 
RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.0E-01 -- 1.0E-01

EPA U.S. Environmental Protection Agency Body Weight 4.5E-02 -- 4.5E-02

GI Gastrointestinal Cardiovascular 7.5E-04 -- 7.5E-04

NOAEL No observed adverse effects level CNS 4.4E-01 -- 4.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.5E-04 -- 7.5E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.5E-01 -- 6.5E-01

Hair 1.8E-01 -- 1.8E-01

Immunological 2.0E-02 -- 2.0E-02

Kidney 1.9E-02 -- 1.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.9E-04 -- 3.9E-04

Nose -- -- --
Organ weight 4.5E-02 -- 4.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 7.4E-01 -- 7.4E-01

Vascular 7.4E-01 -- 7.4E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.7.8

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 2.6E-05 -- 2.3E-06 2.9E-05 -- -- -- -- --

Chemical Total 2.6E-05 -- 2.3E-06 2.9E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 2.9E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 2.9E-05 0.0E+00

Medium Total 2.9E-05 0.0E+00

Receptor Total Total Risk Across All Media 2.9E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Noncancer Hazard Quotient

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-7.7.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Soil Soil (0-10) Site Soil Ingestion Aluminum 1.4E+04 mg/kg 2.2E-02 mg/kg-day -- -- -- 1.8E-01 mg/kg-day 1.0E+00 mg/kg-day 1.8E-01

Antimony 3.0E+00 mg/kg 4.7E-06 mg/kg-day -- -- -- 3.8E-05 mg/kg-day 4.0E-04 mg/kg-day 9.6E-02

Arsenic 1.6E+01 mg/kg 2.5E-05 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.8E-05 2.1E-04 mg/kg-day 3.0E-04 mg/kg-day 6.8E-01

Beryllium 4.7E-01 mg/kg 7.3E-07 mg/kg-day -- -- -- 6.0E-06 mg/kg-day 2.0E-03 mg/kg-day 3.0E-03

Cadmium 1.4E+00 mg/kg 2.3E-06 mg/kg-day -- -- -- 1.8E-05 mg/kg-day 1.0E-03 mg/kg-day 1.8E-02

Chromium 4.6E+01 mg/kg 7.2E-05 mg/kg-day -- -- -- 5.9E-04 mg/kg-day 1.5E+00 mg/kg-day 3.9E-04

Copper 5.9E+01 mg/kg 9.3E-05 mg/kg-day -- -- -- 7.6E-04 mg/kg-day 4.0E-02 mg/kg-day 1.9E-02

Iron 3.5E+04 mg/kg 5.4E-02 mg/kg-day -- -- -- 4.4E-01 mg/kg-day 7.0E-01 mg/kg-day 6.3E-01

Lead 2.9E+01 mg/kg 4.5E-05 mg/kg-day -- -- -- 3.7E-04 mg/kg-day -- -- --

Manganese 2.5E+03 mg/kg 3.8E-03 mg/kg-day -- -- -- 3.1E-02 mg/kg-day 1.4E-01 mg/kg-day 2.2E-01

Mercury 4.7E-01 mg/kg 7.4E-07 mg/kg-day -- -- -- 6.1E-06 mg/kg-day 3.0E-04 mg/kg-day 2.0E-02

Nickel 7.0E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 2.0E-02 mg/kg-day 4.5E-02

Vanadium 7.1E+01 mg/kg 1.1E-04 mg/kg-day -- -- -- 9.0E-04 mg/kg-day 5.0E-03 mg/kg-day 1.8E-01

Zinc 9.3E+01 mg/kg 1.5E-04 mg/kg-day -- -- -- 1.2E-03 mg/kg-day 3.0E-01 mg/kg-day 4.0E-03

Exp. Route Total 3.8E-05 2.1E+00

Dermal Aluminum 1.4E+04 mg/kg -- -- -- -- -- -- -- 1.0E+00 mg/kg-day --

Antimony 3.0E+00 mg/kg -- -- -- -- -- -- -- 4.0E-04 mg/kg-day --

Arsenic 1.6E+01 mg/kg 2.4E-06 mg/kg-day 1.5E+00 (mg/kg-day)-1 3.7E-06 1.8E-05 mg/kg-day 3.0E-04 mg/kg-day 6.0E-02

Beryllium 4.7E-01 mg/kg -- -- -- -- -- -- -- 2.0E-03 mg/kg-day --

Cadmium 1.4E+00 mg/kg 7.3E-09 mg/kg-day -- -- -- 5.3E-08 mg/kg-day 1.0E-03 mg/kg-day 5.3E-05

Chromium 4.6E+01 mg/kg -- -- -- -- -- -- -- 1.5E+00 mg/kg-day --

Copper 5.9E+01 mg/kg -- -- -- -- -- -- -- 4.0E-02 mg/kg-day --

Iron 3.5E+04 mg/kg -- -- -- -- -- -- -- 7.0E-01 mg/kg-day --

Lead 2.9E+01 mg/kg -- -- -- -- -- -- -- -- -- --

Manganese 2.5E+03 mg/kg -- -- -- -- -- -- -- 1.4E-01 mg/kg-day --

Mercury 4.7E-01 mg/kg -- -- -- -- -- -- -- 3.0E-04 mg/kg-day --

Nickel 7.0E+01 mg/kg -- -- -- -- -- -- -- 2.0E-02 mg/kg-day --

Vanadium 7.1E+01 mg/kg -- -- -- -- -- -- -- 5.0E-03 mg/kg-day --

Zinc 9.3E+01 mg/kg -- -- -- -- -- -- -- 3.0E-01 mg/kg-day --

Exp. Route Total 3.7E-06 6.0E-02

Exposure Point Total 4.1E-05 2.2E+00

Outdoor Air Inhalation Aluminum 1.4E+04 mg/kg 4.3E-03 ug/m3 -- -- -- 9.9E-06 mg/m3 5.0E-03 mg/m3 2.0E-03

(Particulates) Antimony 3.0E+00 mg/kg 9.1E-07 ug/m3 -- -- -- 2.1E-09 mg/m3 -- -- --

Arsenic 1.6E+01 mg/kg 4.9E-06 ug/m3 4.3E-03 (μg/m3)-1 2.1E-08 1.1E-08 mg/m3 1.5E-05 mg/m3 7.5E-04

Beryllium 4.7E-01 mg/kg 1.4E-07 ug/m3 2.4E-03 (μg/m3)-1 3.4E-10 3.3E-10 mg/m3 2.0E-05 mg/m3 1.7E-05

Cadmium 1.4E+00 mg/kg 4.4E-07 ug/m3 4.2E-03 (μg/m3)-1 1.8E-09 1.0E-09 mg/m3 2.0E-05 mg/m3 5.1E-05

Chromium 4.6E+01 mg/kg 1.4E-05 ug/m3 -- -- -- 3.2E-08 mg/m3 -- -- --

Copper 5.9E+01 mg/kg 1.8E-05 ug/m3 -- -- -- 4.2E-08 mg/m3 -- -- --

Iron 3.5E+04 mg/kg 1.0E-02 ug/m3 -- -- -- 2.4E-05 mg/m3 -- -- --

Lead 2.9E+01 mg/kg 8.8E-06 ug/m3 -- -- -- 2.0E-08 mg/m3 -- -- --

Manganese 2.5E+03 mg/kg 7.4E-04 ug/m3 -- -- -- 1.7E-06 mg/m3 5.0E-05 mg/m3 3.5E-02

Mercury 4.7E-01 mg/kg 1.4E-07 ug/m3 -- -- -- 3.3E-10 mg/m3 3.0E-04 mg/m3 1.1E-06

Nickel 7.0E+01 mg/kg 2.1E-05 ug/m3 2.6E-04 (μg/m3)-1 5.5E-09 5.0E-08 mg/m3 5.0E-05 mg/m3 9.9E-04

Vanadium 7.1E+01 mg/kg 2.1E-05 ug/m3 -- -- -- 5.0E-08 mg/m3 -- -- --

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Radhika
Line
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TABLE I3-7.7.9

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Cancer Risk Calculations Noncancer Hazard Quotient

CSF / Unit Risk RfD / RfC

Value Units Value Units Value Units Value Units Value Units

Intake/Exposure 
Concentration

Intake/Exposure 
Concentration

EPA RAGS PART D TABLE 7, CALCULATION OF RME CHEMICAL CANCER RISKS AND NONCANCER HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, 
SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Chemical of 
Potentical ConcernMedium

Exposure 
Medium

Exposure 
Point

Exposure 
Route

EPC

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Cancer 
Risk

Hazard 
Quotient

Zinc 9.3E+01 mg/kg 2.8E-05 ug/m3 -- -- -- 6.6E-08 mg/m3 -- -- --

Exp. Route Total 2.9E-08 3.8E-02

Exposure Point Total 2.9E-08 3.8E-02

Exposure Medium Total 4.1E-05 2.2E+00

Medium Total 4.1E-05 2.2E+00

Receptor Total Total of Receptor Risks Across All Media 4.1E-05 Total of Receptor Hazards Across All Media 2.2E+00

Notes:

(a) See the Vapor Intrusion Evaluation in Attachment I4 for determination of modeled indoor air concentrations.

-- Not available or not applicable

bgs Below ground surface

CSF Cancer slope factor

EPA U.S. Environmental Protection Agency

EPC Exposure point concentration

mg/kg Milligram per kilogram

mg/kg-day Milligram per kilogram per day

(mg/kg-day)-1 1/(Milligram per kilogram per day)

mg/m3 Milligram per cubic meter

RAGS Risk Assessment Guidance for Superfund

RfC Reference concentration

RfD Reference dose

RME Reasonable maximum exposure

ug/m3 Microgram per cubic meter
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TABLE I3-8.7.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Aluminum -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Antimony -- -- -- -- Blood 9.6E-02 -- -- 9.6E-02

Arsenic 3.8E-05 -- 3.7E-06 4.1E-05 Skin, Vascular 6.8E-01 -- 6.0E-02 7.4E-01

Beryllium -- -- -- -- GI 3.0E-03 -- -- 3.0E-03

Cadmium -- -- -- -- Kidney 1.8E-02 -- 5.3E-05 1.8E-02

Chromium -- -- -- -- No Observed Effects 3.9E-04 -- -- 3.9E-04

Copper -- -- -- -- GI 1.9E-02 -- -- 1.9E-02

Iron -- -- -- -- GI 6.3E-01 -- -- 6.3E-01

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS 2.2E-01 -- -- 2.2E-01

Mercury -- -- -- -- Immunological 2.0E-02 -- -- 2.0E-02

Nickel -- -- -- -- Body Weight, Organ Weight 4.5E-02 -- -- 4.5E-02

Vanadium -- -- -- -- CNS 1.8E-01 -- -- 1.8E-01

Zinc -- -- -- -- Blood 4.0E-03 -- -- 4.0E-03

Chemical Total 3.8E-05 -- 3.7E-06 4.1E-05 2.1E+00 -- 6.0E-02 2.2E+00

Exposure Point Total 4.1E-05 2.2E+00

Outdoor Air Aluminum -- -- -- -- CNS -- 2.0E-03 -- 2.0E-03

(Particulates and VOCs) Antimony -- -- -- -- -- -- -- -- --

Arsenic -- 2.1E-08 -- 2.1E-08 Developmental, Cardiovascular, CNS -- 7.5E-04 -- 7.5E-04

Beryllium -- 3.4E-10 -- 3.4E-10 Respiratory, Immunological -- 1.7E-05 -- 1.7E-05

Cadmium -- 1.8E-09 -- 1.8E-09 Kidney, Respiratory -- 5.1E-05 -- 5.1E-05

Chromium -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- --

Iron -- -- -- -- -- -- -- -- --

Lead -- -- -- -- -- -- -- -- --

Manganese -- -- -- -- CNS -- 3.5E-02 -- 3.5E-02

Mercury -- -- -- -- CNS -- 1.1E-06 -- 1.1E-06

Nickel -- 5.5E-09 -- 5.5E-09 Respiratory, Blood -- 9.9E-04 -- 9.9E-04

Vanadium -- -- -- -- -- -- -- -- --

Zinc -- -- -- -- -- -- -- -- --

Chemical Total -- 2.9E-08 -- 2.9E-08 -- 3.8E-02 -- 3.8E-02

Exposure Point Total 2.9E-08 3.8E-02

Exposure Medium Total 4.1E-05 2.2E+00

Medium Total 4.1E-05 2.2E+00

Receptor Total Total Risk Across All Media 4.1E-05 Total Hazard Across All Media 2.2E+00

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk
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TABLE I3-8.7.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 9, SUMMARY OF RECEPTOR RISKS AND HAZARDS, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT 
AND CHILD RESIDENT, INTRUSIVE DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

Notes:

-- Not available or not applicable

bgs Below ground surface

CNS Central nervous system Blood 1.0E-01 -- 1.0E-01

EPA U.S. Environmental Protection Agency Body Weight 4.5E-02 -- 4.5E-02

GI Gastrointestinal Cardiovascular 7.5E-04 -- 7.5E-04

NOAEL No observed adverse effects level CNS 4.4E-01 -- 4.4E-01

PNS Peripheral nervous system Death -- -- --
RAGS Risk Assessment Guidance for Superfund Developmental 7.5E-04 -- 7.5E-04

RME Reasonable maximum exposure Endocrine -- -- --
VOC Volatile organic compound Eyes -- -- --

Fetus -- -- --
GI 6.5E-01 -- 6.5E-01

Hair 1.8E-01 -- 1.8E-01

Immunological 2.0E-02 -- 2.0E-02

Kidney 1.9E-02 -- 1.9E-02

Liver -- -- --
Nails -- -- --

No Observed Adverse Effects -- -- --
No Observed Effects 3.9E-04 -- 3.9E-04

Nose -- -- --
Organ weight 4.5E-02 -- 4.5E-02

PNS -- -- --
Reproductive -- -- --

Respiratory 1.1E-03 -- 1.1E-03

Skin 7.4E-01 -- 7.4E-01

Vascular 7.4E-01 -- 7.4E-01

Whole body -- -- --

Target Organ Hazard Indices

Target Organ Soil (0-10) GW
Combined

(Soil and GW)
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TABLE I3-9.7.9

Scenario Timeframe:   Future

Receptor Population:  Resident

Receptor Age:  Adult and Child

Ingestion Inhalation Dermal
Exposure 

Routes Total Primary Target Organ(s) Ingestion Inhalation Dermal
Exposure 

Routes Total

Soil Soil (0-10) Site Soil Arsenic 3.8E-05 -- 3.7E-06 4.1E-05 -- -- -- -- --

Chemical Total 3.8E-05 -- 3.7E-06 4.1E-05 0.0E+00 -- 0.0E+00 0.0E+00

Exposure Point Total 4.1E-05 0.0E+00

Outdoor Air -- -- -- -- -- -- -- -- -- --

(Particulates and VOCs)

Chemical Total -- 0.0E+00 -- 0.0E+00 -- 0.0E+00 -- 0.0E+00

Exposure Point Total 0.0E+00 0.0E+00

Exposure Medium Total 4.1E-05 0.0E+00

Medium Total 4.1E-05 0.0E+00

Receptor Total Total Risk Across All Media 4.1E-05 Total Hazard Across All Media 0.0E+00

Notes:

-- Not available or not applicable

bgs Below ground surface

EPA U.S. Environmental Protection Agency

RAGS Risk Assessment Guidance for Superfund

RME Reasonable maximum exposure

VOC Volatile organic compound

Exposure 
Point

Chemical of 
Potentical Concern

Cancer Risk

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

EPA RAGS PART D TABLE 10, RISK SUMMARY, AMBIENT RISK EVALUATION, FEDERAL TOXICITY CRITERIA, SUBAREA 7, FUTURE ADULT AND CHILD RESIDENT, INTRUSIVE 
DEVELOPMENT SCENARIO (0 TO 10 FEET BGS)

Noncancer Hazard Quotient

Medium
Exposure 
Medium
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ACRONYMS AND ABBREVIATIONS 

°K Degrees Kelvin 
µg/kg Micrograms per kilogram 
µg/L Micrograms per liter 
µg/m3 Micrograms per cubic meter 

atm-m3/mol Atmospheres per cubic meter per mole 

bgs Below ground surface 

cal/mol Calories per mole 
CAS Chemical Abstract Services 
cm Centimeters 
cm3/cm3 Cubic centimeters per cubic centimeters 
cm3/g Cubic centimeters per gram 
cm3/s Cubic centimeters per second 
COPC Chemical of potential concern 

DTSC Department of Toxic Substances Control 

EPA U.S. Environmental Protection Agency 

g/cm3 Grams per cubic centimeters 
g/cm-s2 Grams per centimeters per square second 
g/mol Grams per mole 

HHRA Human health risk assessment 
hr-1 Per hour 

IA Investigation area 

mg/L Milligrams per liter 

Qsoil Soil gas advective rate 

SCS Soil Conservation Service 
SIL Silt loam 
SL Sandy loam 

TCE Trichloroethene 

VI  Vapor intrusion 
VOC Volatile organic compound 
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I4.1 INTRODUCTION 

This attachment to the Investigation Area (IA) F1 site human health risk assessment (HHRA) 
presents the methodology for estimating concentrations of chemicals of potential concern (COPC) 
in indoor air from subsurface vapor intrusion (VI) of volatile COPCs in groundwater and soil gas.  
Volatile COPCs were identified in groundwater at Subareas 1, 2, 3, 4, and 5.  Volatile COPCs were 
detected in soil gas samples collected from Subareas 3 and 5.  Direct measurements of indoor air 
concentrations of these COPCs are not available.  The estimated indoor air concentrations were 
calculated for use in the HHRA, as described in Section I6.1.5 of the HHRA (Appendix I).  

Indoor air concentrations for subsurface VI of volatile COPCs in groundwater were estimated for 
five subareas (1, 2, 3, 4, and 5) at IA F1, and for subsurface VI of volatile chemicals in soil gas at 
two subareas (3 and 5).  Since Subarea 6 is the wetland and no structures are anticipated in this 
subarea, it was not evaluated for VI.  No volatile chemicals were detected in groundwater within 
Subarea 7. 

The following VI models were used to predict indoor air concentrations at IA F1:   

1. Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings, Advanced 
groundwater model (GW-ADV) (U.S. Environmental Protection Agency [EPA] 2003a). 

2. Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings, Advanced soil 
gas model (SG-ADV) (EPA 2003b).   

This model is based on the Johnson and Ettinger (1991) VI model, which is a one-dimensional 
model that estimates convective and diffusive transport of chemical vapors emanating from soil 
and groundwater into indoor spaces located directly above or near the source of contamination.  
The EPA VI models are spreadsheet adaptations of the Johnson and Ettinger model and are used 
to simulate site conditions using a combination of reasonable default and site-specific input 
assumptions for subsurface and building properties.  A detailed description of the VI model is 
provided in EPA’s “Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils (Subsurface Vapor Intrusion Guidance)” (EPA 2002) and EPA’s “User’s 
Guide for Evaluating Subsurface Vapor Intrusion into Buildings (EPA 2004).   

The remainder of this attachment is organized as follows.  Section I4.2 of this attachment 
provides an overview of the theory and assumptions associated with the vapor model.  Section 
I4.3 describes implementation of the model for the HHRA and summarizes the default and site-
specific parameter assumptions used for the modeling.  Section I4.4 presents the modeling 
results, and Section I4.5 discusses key uncertainties associated with the VI modeling.  Section 
I4.6 lists the documents used to prepare this attachment.  Supporting information, including 
tables and worksheets, follow Section I4.6. 



 

 I4-2 
 

I4.2 VAPOR INTRUSION MODEL THEORY AND ASSUMPTIONS 

Volatilization of chemicals in soil and groundwater, and the subsequent mass transport of these 
vapors into indoor spaces, may result in potential exposure via inhalation for humans.  Johnson 
and Ettinger (1991) introduced a one-dimensional screening-level model that incorporates both 
convective and diffusive mechanisms for estimating the transport of contaminated vapors 
emanating from subsurface soil and groundwater into indoor spaces located directly above or in 
close proximity to the source of contamination.  Johnson and Ettinger (1991) reported that the 
results of the model were in qualitative agreement with published experimental case histories and 
in good qualitative and quantitative agreement with detailed three-dimensional numerical 
modeling of radon transport into houses (Loureiro and others 1990). 

The model is constructed as both a steady-state solution to vapor transport (that is, the 
assumption of an infinite or nondiminishing source) and as a quasi-steady-state solution (that is, 
the assumption of a finite or diminishing source).  It provides an estimated attenuation 
coefficient that relates the vapor concentration in the indoor space to the vapor concentration at 
the source of contamination in both groundwater and soil gas.  Since the model was developed 
for use as a screening-level model, it is based on a number of simplifying assumptions regarding 
distribution and occurrence of chemicals, subsurface characteristics, transport mechanisms, and 
building construction.  For example, the model assumes that chemical concentrations in 
groundwater and soil gas are not decreased by transport of the chemical to the surface, and that 
the depth to the chemical source remains constant.  The model also ignores attenuating factors, 
such as hydrolysis, photolysis, and biological degradation.  For this reason, the model serves as a 
conservative screening tool for assessing potential indoor air concentrations and risks. 

The VI model incorporates properties of the chemical, saturated and vadose zone soil, and of 
buildings to estimate subsurface chemical transport and volatilization to indoor air.  Inputs to the 
model include properties of the chemical, properties of saturated and unsaturated zone soil, 
structural properties of the building, and assumptions for exposure (EPA 2002).  Two versions of 
the VI model are available:  a tier 1 screening version and a tier 2 advanced version.  The tier 2 
advanced version was used for this HHRA.  The Navy used the EPA-modified advanced VI 
model (EPA 2003a) with adaptations to make the model consistent with the DTSC 
recommendations for VI modeling (DTSC 2011).  EPA’s model was used because it provides 
more rigorous estimates by using site-specific input parameters.  Default values in the EPA 
model were adjusted to make the model consistent with current DTSC recommendations; these 
adaptations were taken from Appendix D of the DTSC guidance (DTSC 2011) and included 
modification of the indoor-outdoor pressure differential, crack-to-total area ratio, residential 
indoor air exchange rate, and the commercial indoor air exchange rate.  This version also 
incorporates site-specific data, if available, for multiple soil layers, soil properties, and building 
properties, and was used for the exposure scenario-specific risk assessment (see Section I4.3).   

I4.3 MODEL IMPLEMENTATION AND PARAMETER ASSUMPTIONS 

This section describes the methodology used to implement the VI modeling for IA F1 and 
summarizes the default and site-specific assumptions used for the vapor modeling.  Table I-2 of 
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the HHRA summarizes the COPCs evaluated for VI.  Only those COPCs defined as volatile are 
evaluated for VI.  For this evaluation, volatile chemicals were identified using the definition of 
volatility (a molecular weight less than 200 grams per mole and a Henry’s Law constant greater 
than 1E-05 atmosphere-cubic meter per mole [atm-m3/mol]) adopted from EPA (1991, 2010).   

The evaluation of VI was limited to potential future commercial/industrial and hypothetical 
residential exposure scenarios identified for IA F1.  Evaluation of VI was not assessed for a 
current commercial/industrial worker because no enclosed, occupied buildings are currently 
present at or within 100 feet of the site. 

Table I4-1 summarizes the soil and groundwater properties used for the VI evaluation.  Default 
assumptions were used for most model parameters.  An infinite source solution is automatically 
assumed in the groundwater VI model (EPA 2002).  The sources of information used for default 
and site-specific data are noted in Table I4-1.  Table I4-2 presents chemical-specific properties of 
chemicals that were not originally included in the Johnson and Ettinger model. 

Maximum detected concentrations were used as source concentrations (that is, concentrations of 
volatile chemicals in groundwater and soil gas) for the vapor modeling.  These concentrations 
are shown in Table I4-3 for groundwater and Table I4-4 for soil gas.  The average depth to 
groundwater at IA F1 is approximately 6 feet. 

DTSC (2011) guidance recommends that a preliminary screening evaluation be conducted for 
existing buildings on site, which includes comparing detected concentrations of volatile 
chemicals in groundwater with target groundwater concentrations (such as those listed in 
Table 2c of EPA 2002) and list all buildings within 100 feet of a location that exceeds the VI 
criteria.  Table I4-5 presents all buildings in IA F1 that are within 100 feet of groundwater wells 
that exceeded target groundwater concentrations (EPA 2002).  The DTSC (2011) guidance 
recommends additional sampling be conducted to prepare a site-specific evaluation of VI, 
including sub-slab and crawlspace samples to determine site-specific attenuation factors.  This 
additional level of investigation to determine site-specific attenuation factors was not done for 
IA F1.  These buildings are not currently used.  As shown in Table I4-5, most buildings at IA F1 
that are adjacent to groundwater wells with elevated results are built on pilings rather than slab-
on-grade and often have a crawl space that is open to ambient air.  Thus, sub-slab samples would 
be collected for ambient air, which is not appropriate for most of the buildings.  Based on 
building construction in the IA F1 area, the modeled indoor air concentrations and resulting risk 
estimates are likely to overestimate future exposures. 

I4.4 MODELING RESULTS 

The VI modeling results are presented in Table I4-3 for COPCs in groundwater and Table I4-4 
for COPCs in soil gas.  The modeling results represent indoor air concentrations (provided in the 
model as “infinite source building concentration” or “Cbuilding”).  The modeled results were used 
in the HHRA to characterize potential health risks from indoor air exposure for potential future 
land uses at IA F1 (see Section I9.0 of Appendix I).   
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I4.5 SENSITIVITY ANALYSIS 

Several types of site-specific sensitivity analyses were conducted for the VI model using both 
groundwater and soil gas to determine how the model reacts to differing input parameters.  The 
objective of the sensitivity analysis is to see how selected inputs for IA F1 may have varied if 
differing values were chosen for the VI model.  For IA F1, trichloroethene (TCE) detected in 
groundwater and soil gas at Subarea 5 was used for the sensitivity analysis; the future 
commercial/industrial worker exposure scenario was also used (Table I4-6).  These site-specific 
analyses included evaluations of the effects of using different depths below grade to the water 
table or soil gas sample probe, soil temperatures, soil properties, indoor air exchange rates, 
building mixing heights, crack-to-total ratios, and soil gas advective rates (Qsoil).  Each of these 
analyses is described below. 

Sensitivity analyses were performed with the Johnson and Ettinger VI model to examine the 
effects of parameter variability on predicted indoor air concentrations.  In particular, the potential 
effects of the soil physical parameters were examined since no soil physical data were collected 
at IA F1.  Two additional sets of soil physical parameters were evaluated, based on sandy loam 
(SL) and silty loam (SIL), which could be considered to reasonably represent the silty sand soil 
type at this site.  The default soil parameters (bulk density, porosity, and water-filled porosity) 
for these soil types from the Johnson and Ettinger indoor air model (EPA 2003a, 2003b) were 
used in the sensitivity analysis. 

The influence of depth to water and soil gas sample probe, soil properties, indoor air exchange 
rate, building height, crack-to-total ratio and Qsoil on the modeled concentrations of TCE in 
indoor air is shown in Table I4-6.  The modeled TCE indoor air concentrations are less sensitive 
to the depth below grade to the water table, as the lower and upper values were approximately 
equal to 1 times the baseline value.  The modeled TCE concentration was more sensitive to the 
depth below grade to the soil vapor probe, as the lower bound depth of 7 feet below ground 
surrface (bgs) to the soil gas probe was 0.4 times less than the baseline, but the upper bound 
depth of 4 feet bgs was 1.5 times greater than the baseline. 

The modeled TCE indoor air concentrations are insensitive to the variability in the soil 
temperature in the soil gas model, but vary slightly (up to a factor of 1.1) from the baseline 
temperature of 16.7°C used in the groundwater model.  The modeled indoor air concentrations 
are sensitive to variation in the soil physical properties.  Use of physical properties for the SL 
soil type results in TCE indoor air concentrations that are 1.3 times higher than estimated using 
the baseline soil properties in the soil gas and groundwater VI models.  The use of physical 
properties for the SIL soil type results in indoor air concentrations that are approximately 4.5 
times higher than predicted for the baseline using the groundwater model and 3.4 times higher 
than the baseline using the soil gas model.   

Sensitivity of the indoor air exchange rate was evaluated.  The lower bound air exchange rate of 
1.5 times per hour was about 0.6 times less than the baseline for both the groundwater and soil 
gas VI models, whereas the upper bound air exchange rate of 0.5 times per hour was 2 times 
higher than the baseline.  For the building mixing height, the model was slightly sensitive and 
yielded an indoor air concentration 1.25 times higher than the baseline when using a shorter 
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ceiling height of 8 feet, and for a taller ceiling height of 12 feet, the modeled indoor air 
concentration was 0.8 times less than the baseline. 

Lastly, an evaluation of the crack-to-soil ratio and Qsoil parameters indicated the groundwater and 
soil gas models were insensitive to the upper and lower variation of the inputs.   

I4.6 MODEL UNCERTAINTIES 

The major assumptions associated with use of the EPA VI models to estimate indoor air 
concentrations from subsurface VI are summarized below.  These assumptions contribute to 
uncertainty in the modeled indoor air concentrations.  As discussed below, each of the major 
assumptions is conservative and results in an overestimate of indoor air concentrations.  These 
assumptions also likely result in an overestimate of risks to human health, which are calculated 
using the modeled indoor air concentrations. 

• Maximum concentrations measured in groundwater and soil gas represent source 
concentrations for VI, and source concentrations underlying the building footprint are 
homogeneous.  This assumption ignores the likelihood that chemical concentrations 
throughout the subsurface may vary across the building footprint.   

• Source concentrations do not decrease through medium transfer, lateral migration, 
hydrolysis, photolysis, or biodegradation.  That is, source concentrations are assumed 
to remain constant over time.  In reality, each of these processes occurs to some 
degree and is expected to result in a decrease of chemical concentrations over time.  
The assumption of nondepleting source concentrations can over-predict risk by two to 
three orders of magnitude. 

• Buildings are continuously under-pressurized.  This assumption neglects situations 
where neutral or positive pressurized building conditions may exist, and may 
therefore overestimate advective transport of contaminated vapors to indoor air. 

• Vapor-phase diffusion is the dominant transport mechanism for sources of 
contamination located away from the building foundation to the soil region near the 
foundation.  This assumption ignores potential effects from atmospheric pressure 
variations, which may create conditions for transport of chemicals away from the 
building foundation. 

• Vapor transport occurs in a single (vertical) dimension.  This assumption ignores the 
potential for vapor migration in multiple directions away from the source area, and is 
likely to result in an overestimation of vapor emissions and higher indoor 
concentrations.   

• Convective flow of vapors near the foundation is uniform.  This assumption ignores 
the potential for the vapor flow rate to vary by location throughout the foundation. 

• Convective velocity of vapors through foundation cracks is uniform.  This assumption 
ignores the potential that the size of cracks and other foundation openings may vary, 
and assumes a constant pressure field between interior spaces and the soil surface. 
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• The advection rate of vapors through the building foundation is uniform, and occurs 
through coarse-grained, relatively sandy soils (that is, relatively permeable soils).  
This assumption does not account for any reduction in vapor flow that may be caused 
by finer-grained soils (that is, less permeable soils) near the building foundation. 

• Each building is a single-story building, and indoor air concentrations resulting from 
subsurface VI are uniform throughout the building.  This assumption ignores potential 
dilution to indoor air concentrations that may occur in buildings that have more than 
one level. 

• The exchange rate between indoor and outdoor air does not exceed one-half air 
change per hour for residential exposure and one air change per hour for 
commercial/industrial exposure.  This assumption ignores the dilution to indoor air 
concentrations that may occur when air exchange rates are higher (for example, from 
open windows, open doors, or building ventilation systems). 

• The level of exposure by a future receptor could be less than anticipated (exposure 
time, frequency, or duration). 

• Buildings are assumed in the model to be slab-on-grade.  However, buildings that are 
constructed on pilings and have open crawl spaces, such as those seen currently in IA 
F1, are likely to have overestimated indoor air concentrations. 

Additional uncertainties that could result in a cancer risk or hazard index greater than that 
calculated using the model include (DTSC 2011): 

• The presence of volatile chemicals that were not detected or for which concentrations 
were underestimated.  This uncertainty also includes the potential for unrealized 
errors during sampling. 

• The existence of unidentified preferential pathways in the subsurface that would 
facilitate movement of soil vapors into indoor air spaces, such as utility corridors and 
geological discontinuities (fault zones and sand channels). 

• Reduction of soil moisture content by the capping effect of future buildings. 

• A decrease in ventilation rates in current and future buildings that could lead to 
increased concentrations of volatile chemicals in indoor air. 

• The biotransformation of a chemical to a more toxic chemical, such as the 
transformation of numerous precursors to vinyl chloride. 

• Any exposure scenario that involves extended vigorous indoor activities resulting in 
greater inhalation of volatile chemicals intruding indoors than is assumed by the 
default parameters used for residents or commercial/industrial workers. 
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TABLE I4-1:  SOIL, GROUNDWATER, AND BUILDING PROPERTIES USED FOR THE VAPOR INTRUSION EVALUATION (1)

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Subarea 1 Subarea 2 Subarea 3 Subarea 4 Subarea 5
Value Basis Value Basis Value Basis Value Basis Value Basis

SOURCE CONCENTRATIONS
µg/L Max See Table I1-2.14 Max See Table I1-2.15 Max See Table I1-2.16 Max See Table I1-2.17 Max See Table I1-2.18

µg/kg NA -- NA -- Max See Table I1-2.20 NA -- Max See Table I1-2.21

oC 16.7 Default 16.7 Default 16.7 Default 16.7 Default 16.7 Default

cm 15 Default 15 Default 15 Default 15 Default 15 Default

cm 192 Site-specific 201 Site-specific 186 Site-specific 190 Site-specific 174 Site-specific

cm NA -- NA -- 91 Site-specific NA -- 213 Site-specific

SOIL STRATA PARAMETERS
Groundwater Vapor Intrusion Evaluation
Soil stratum A thickness (5) cm 192 Site-specific 201 Site-specific 186 Site-specific 190 Site-specific 174 Site-specific

Soil stratum directly above water table unitless A Site-specific A Site-specific A Site-specific A Site-specific A Site-specific

unitless SIL Site-specific SIL Site-specific SIL Site-specific SIL Site-specific SIL Site-specific

Soil Gas Vapor Intrusion Evaluation
Soil stratum A thickness (6) cm NA -- NA -- 91 Site-specific NA -- 213 Site-specific

Soil stratum directly above soil vapor probe unitless NA -- NA -- A Site-specific NA -- A Site-specific

unitless NA -- NA -- SIL Site-specific NA -- SIL Site-specific

unitless SIL Site-specific SIL Site-specific SIL Site-specific SIL Site-specific SIL Site-specific

g/cm3 1.59 Default 1.59 Default 1.59 Default 1.59 Default 1.59 Default

unitless 0.4 Default 0.4 Default 0.4 Default 0.4 Default 0.4 Default

cm3/cm3 0.25 Default 0.25 Default 0.25 Default 0.25 Default 0.25 Default

BUILDING PARAMETERS - FUTURE COMMERCIAL/INDUSTRIAL WORKER EXPOSURE SCENARIO
cm 10 Default 10 Default 10 Default 10 Default 10 Default

g/cm-s2 40 Default 40 Default 40 Default 40 Default 40 Default

cm 1,414 Default 1,414 Default 1,414 Default 1,414 Default 1,414 Default

cm 1,414 Default 1,414 Default 1,414 Default 1,414 Default 1,414 Default

cm 305 Default 305 Default 305 Default 305 Default 305 Default

cm 0.1 Default 0.1 Default 0.1 Default 0.1 Default 0.1 Default

hr-1 1 Default 1 Default 1 Default 1 Default 1 Default

L/min 10 Default 10 Default 10 Default 10 Default 10 Default

BUILDING PARAMETERS - FUTURE RESIDENTIAL EXPOSURE SCENARIO
cm 10 Default 10 Default 10 Default 10 Default 10 Default

g/cm-s2 40 Default 40 Default 40 Default 40 Default 40 Default

cm 1,000 Default 1,000 Default 1,000 Default 1,000 Default 1,000 Default

cm 1,000 Default 1,000 Default 1,000 Default 1,000 Default 1,000 Default

cm 244 Default 244 Default 244 Default 244 Default 244 Default

cm 0.1 Default 0.1 Default 0.1 Default 0.1 Default 0.1 Default

hr-1 0.5 Default 0.5 Default 0.5 Default 0.5 Default 0.5 Default

L/min 5 Default 5 Default 5 Default 5 Default 5 Default

unitless 0.005 Default 0.005 Default 0.005 Default 0.005 Default 0.005 Default

Notes:

(1) As part of the HHRA, volatile chemicals in groundwater (and soil gas for Subareas 3 and 5) were evaluated for subsurface vapor intrusion to indoor air.  EPA's (2003a, 2003b) advanced site-specific model for 

Crack-to-total area ratio (14)

Average vapor flow rate into buiding (13)

Model Parameter (2) Unit

Initial soil gas concentration (chemical-specific)

Initial groundwater concentration (chemical-specific)

SCS soil type directly above soil vapor probe (7)

Stratum A soil water filled porosity (8)

Indoor air exchange rate (10)

Enclosed space floor length (9)

Enclosed space floor width (9)

TEMPERATURE

Stratum A soil dry bulk density (8)

Stratum A soil total porosity (8)

Stratum A SCS soil type (7)

Average groundwater temperature (3)

SCS soil type directly above water table (7)

Depth below grade to bottom of enclosed space floor (4)

Depth below grade to water table (5)

Soil gas sampling depth, below grade (6)

Indoor air exchange rate (12)

Enclosed space height

Floor-wall seam crack width

Enclosed floor space thickness

Soil-building pressure differential

Soil-building pressure differential

Average vapor flow rate into buiding (11)

Enclosed space floor width

Enclosed space height (9)

Floor-wall seam crack width

DEPTH PARAMETERS

Enclosed space floor length

Enclosed floor space thickness
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TABLE I4-1:  SOIL, GROUNDWATER, AND BUILDING PROPERTIES USED FOR THE VAPOR INTRUSION EVALUATION (1)

IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California
groundwater and soil gas were used.

(2) Soil, groundwater, and building parameters are provided for sites where volatile COPCs were identified.  
(3) The average groundwater and soil temperatures (16.7°C or 62°F) are based on the default temperature provided in Figure 8 of EPA (2004b) for the San Francisco, California region.
(4) A foundation depth below grade of 15 cm (slab-on-grade, no basement) is assumed for all buildings (EPA 2002).
(5) The depth below grade to the water table is based on the average depth to groundwater measured at each subarea.  The average depth to groundwater was based upon measurements taken from: monitoring wells 

A215W01 through A215W03 in Subarea 1 (6.3 feet bgs); monitoring wells A187W01 through A187W03 in Subarea 2 (6.6 feet bgs); monitoring well A216W04 in Subarea 3 (6.1 feet bgs);and monitoring wells A267W02 
through A267W05 in Subarea 5 (5.7 feet bgs).  Data from 1999 through 2000 were used to account for seasonal variations.

(6) The depth below grade to the soil vapor probe is the top depth of the soil vapor sample interval.  Soil gas samples were collected from two locations southeast of Building A216 in Subarea 3 and two locations 
east of Building A267 in Subarea 5.  Soil gas sampling was limited to locations where elevated VOC concentrations were detected in soil and groundwater samples

(7) Site specific; the most predominant soil type found across IA F1 was silty sand with lesser amounts of clay.  A soil classification of silty loam (SIL) will be used in the vapor intrusion model because silty sand is not a soil 
type option in the model.

(8) Physical soil properties (bulk density, total porosity, water-filled porosity, and organic carbon fraction) are adopted from Spence and Gomez (1999).  Values shown are based on sandy silts, which is the 
soil type predominantly found in IA F1 at Mare Island.

(9) Future commercial/industrial worker building dimensions represent the upper bound (most conservative) estimate as presented by EPA (2002; Table G-3).

(10) DTSC (2011)-recommended indoor air exchange rate value for commercial buildings in the State of California.
(11) The average vapor flow rate into the building of 10 L/min is based on the EPA (2002) default rate recommended for small buildings (100 square meters), scaled proportionally for building size.
(12) DTSC (2011)-recommended indoor air exchange rate value for residences in the State of California.
(13) The average vapor flow rate into the building of 5 L/min is based on the EPA (2002) default rate recommended for small buildings.
(14) The crack-to-total area ratio is a conservative default value for California (DTSC 2011).

-- Not applicable EPA U.S. Environmental Protection Agency L/min Liter per minute
µg/kg Microgram per kilogram g/cm-s2 Gram per centimeter per square second Max Maximum detected concentration
µg/L Microgram per liter g/cm3 Gram per cubic centimeter NA Not applicable; no soil gas samples are available
cm Centimeter HHRA Human health risk assessment SCS Soil Conservation Service

cm3/cm3 Cubic centimeter per cubic centimeter IA Investigation Area SIL Silt loam
COPC Chemical of potential concern hr-1 One exchange per hour VOC Volatile organic compounds
DTSC Department of Toxic Substances Control L Loam soil

Sources:
DTSC.  2011. “Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance).”  October.  Available on-line at:  http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf
EPA.  2002.  "Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance)."  Available Online at:  http://www.epa.gov/correctiveaction/eis/vapor.htm 
EPA.  2003a.  “Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings.”  Advanced groundwater model (GW-ADV).  Version 3.0.  February.
EPA.  2003b.  “Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings.”  Advanced soil gas model (SG-ADV).  Version 2.0.  February.
EPA.  2004.  "User's Guide for Evaluating Subsurface Vapor Intrusion into Buildings."  Revised February 22.  Available on-line at: http://www.epa.gov/oswer/riskassessment/airmodel/johnson_ettinger.htm
Spence, L.R., and M.M. Gomez.  1999.  “Oakland Risk-based Corrective Action:  Technical Background Document.”  City of Oakland Urban Land Redevelopment Program.  Oakland, California.
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TABLE I4-2:  CHEMICAL-SPECIFIC PROPERTIES FOR USE IN THE JOHNSON AND ETTINGER VAPOR INTRUSION MODEL
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

CAS

Chemical (1) Number

1,4-Dioxane 123911 1.23E+00 (a) 8.74E-02 (c) 1.05E-05 (c) 1.00E+06 (c) 1.96E-04 (e) 4.80E-06 (e) 374.3 (h) 585.2 (h) 8.16E+03 (h) 88.1 (e)

2-Hexanone 591786 1.34E+02 (b) 8.08E-02 (d) 7.80E-06 (b) 1.75E+04 (b) 3.81E-03 (f) 9.30E-05 (b) 400 (h) 587 (h) 1.03E+04 (h) 100.16 (h)

4-Ethyltoluene 622968 1.38E+03 (b) 6.49E-02 (b) 7.80E-06 (b) 9.50E+01 (b) 2.72E-01 (f) 6.62E-03 (g) 435.1 (h) 640.2 (h) 1.11E+04 (h) 120.19 (h)

Cyclohexane 110827 4.80E+02 (b) 8.39E-02 (b) 9.00E-06 (b) 5.80E+01 (b) 8.00E+00 (f) 1.95E-01 (b) 353.9 (h) 553.8 (h) 7.16E+03 (h) 84.16 (h)

Ethanol 64175 1.60E+01 (b) 1.02E-01 (b) 1.24E-05 (b) 1.00E+05 (b) 2.58E-04 (f) 6.29E-06 (b) 351.5 (h) 514 (h) 9.22E+03 (h) 46.07 (h)

Heptane 142825 3.82E+02 (b) 9.26E-02 (b) 7.60E-06 (b) 2.40E+00 (b) 8.45E+01 (f) 2.06E+00 (b) 371.5 (h) 540.2 (h) 7.59E+03 (h) 100.2 (h)

Tetrahydrofuran 109999 2.30E+01 (b) 9.80E-02 (b) 1.00E-05 (b) 3.00E+05 (b) 2.89E-03 (f) 7.05E-05 (b) 339 (h) 540.1 (h) 7.13E+03 (h) 72.11 (h)

Notes:

(1)

atm-m3/mol Atmospheres per cubic meter per mole
cal/mol Calorie per mole
CAS Chemical Abstract Service

cm2/s Square centimeter

cm3/g Cubic centimeter
EPA U.S. Environmental Protection Agency
g/mol Gram per mole
mg/L Milligram per liter
oK Degrees Kelvin
PDEP Pennsylvania Department of Environmental Protection

Sources:
(a) EPA.  2010.  "Chemicals In the Environment: OPPT Chemical Fact Sheets."  October 5.  Available on-line at: http://www.epa.gov/chemfact/

(b) PDEP.  2009.  Chemical and Physical Properties Database:  Summary of Chemical and Physical Property Values.  Available on-line at: http://www.dep.state.pa.us/physicalproperties/_cgi-bin/HenrysLawConstant.idc  
(c) Oak Ridge National Laboratory.  2007.  Risk Assessment Information System (RAIS).  Available on-line at: http://rais.ornl.gov/cgi-bin/tox/TOX_select?select=csf
(d) Diffusivity in air based on 2-butanone as a surrogate.
(e) U.S. National Library of Medicine.  Hazardous Substances Data Bank (HSDB).  Toxicology Data Network (TOXNET).  Available on-line at:  http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB.htm
(f) EPA.  2007.  “EPA On-line Tools for Site Assessment Calculation.”  Available on-line at: http://www.epa.gov/athens/learn2model/part-two/onsite/henryslaw.htm
(g) Henry's Law Constant based on toluene as a surrogate.
(h) National Institute of Standards and Technology (NIST).  2009. Chemistry WebBook.  NIST Standard Reference Database Number 69.  Available on-line at:   http://webbook.nist.gov/chemistry/cas-ser.html

MW

(g/mol)

Parameter

Molecular

Weight,
H

(atm-m3/mol)

Point,

Chemicals listed on this table were identified for modeling in the vapor intrusion evaluation, but are absent from the vapor intrusion model.  Physical and chemical properties were identified to model indoor air 
concentrations as part of the evaluation for these chemicals.

Henry's

Law Constant,
H'

(unitless)

Normal
Boiling

Henry's
Enthalpy of

Vaporization at
the Normal

Boiling Point,

Pure
Component

Diffusivity

in Water,

Water

Solubility,
Koc

(cm3/g)

Critical

Temperature,
Dw

(cm2/s)

Law Constant

at 25 oC,
Da

(cm2/s)

DHv,b

(cal/mol)

TB

(oK)

TC

(oK)

S

(mg/L)

Organic
Carbon

Diffusivity

in Air,

Partition
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TABLE I4-3:  INDOOR AIR CONCENTRATIONS FROM GROUNDWATER VAPOR INTRUSION MODELING
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future Commercial/
Industrial Worker

Future
Resident

75354 1,1-Dichloroethene 2.00E+00 See Table I1-2.14 8.18E-03 2.05E-02

156592 1,2-Dichloroethene (total) 1.30E+02 See Table I1-2.14 1.01E-01 2.52E-01

75150 Carbon disulfide 3.00E-01 See Table I1-2.14 1.59E-03 3.97E-03

74873 Chloromethane 2.00E-01 See Table I1-2.14 4.26E-04 1.06E-03

156592 cis-1,2-Dichloroethene 3.60E+02 See Table I1-2.14 2.79E-01 6.99E-01

98953 Nitrobenzene 2.70E-01 See Table I1-2.14 1.82E-05 4.55E-05

156605 trans-1,2-Dichloroethene 5.70E+00 See Table I1-2.14 7.86E-03 1.96E-02

79016 Trichloroethene 2.60E+01 See Table I1-2.14 3.77E-02 9.42E-02

75014 Vinyl chloride 6.00E+00 See Table I1-2.14 3.18E-02 7.95E-02

75354 1,1-Dichloroethene 3.70E-01 See Table I1-2.15 1.51E-03 3.77E-03

156592 1,2-Dichloroethene (total) 8.00E+00 See Table I1-2.15 6.17E-03 1.54E-02

75150 Carbon disulfide 3.30E-01 See Table I1-2.15 1.74E-03 4.36E-03

156592 cis-1,2-Dichloroethene 1.20E+02 See Table I1-2.15 9.26E-02 2.31E-01

127184 Tetrachloroethene 8.00E-01 See Table I1-2.15 1.65E-03 4.14E-03

156605 trans-1,2-Dichloroethene 3.50E+00 See Table I1-2.15 4.80E-03 1.20E-02

79016 Trichloroethene 1.40E+01 See Table I1-2.15 2.02E-02 5.05E-02

75014 Vinyl chloride 2.40E+00 See Table I1-2.15 1.27E-02 3.17E-02

108383 Xylene (Total) 8.00E-01 See Table I1-2.15 7.29E-04 1.82E-03

75354 1,1-Dichloroethene 3.00E+00 See Table I1-2.16 1.23E-02 3.08E-02

78933 2-Butanone 2.30E+01 See Table I1-2.16 2.87E-03 7.17E-03

67641 Acetone 9.60E+01 See Table I1-2.16 1.31E-02 3.26E-02

71432 Benzene 4.00E-01 See Table I1-2.16 4.04E-04 1.01E-03

75150 Carbon disulfide 3.00E+00 See Table I1-2.16 1.59E-02 3.98E-02

74873 Chloromethane 2.90E-01 See Table I1-2.16 6.19E-04 1.55E-03

156592 cis-1,2-Dichloroethene 6.50E+03 See Table I1-2.16 5.07E+00 1.27E+01

100414 Ethylbenzene 1.60E-01 See Table I1-2.16 1.64E-04 4.10E-04

98953 Nitrobenzene 3.90E+00 See Table I1-2.16 2.72E-04 6.81E-04

108883 Toluene 2.40E-01 See Table I1-2.16 2.56E-04 6.41E-04

156605 trans-1,2-Dichloroethene 9.60E+01 See Table I1-2.16 1.33E-01 3.32E-01

79016 Trichloroethene 2.00E+00 See Table I1-2.16 2.91E-03 7.27E-03

75014 Vinyl chloride 3.80E+03 See Table I1-2.16 2.02E+01 5.04E+01

108383 Xylene (total) 8.00E-01 See Table I1-2.16 7.34E-04 1.84E-03

78933 2-Butanone 3.50E+00 See Table I1-2.17 4.28E-04 1.07E-03

67641 Acetone 1.80E+01 See Table I1-2.17 2.40E-03 6.00E-03

1634044 Methyl tertiary butylether 8.00E-02 See Table I1-2.17 2.94E-05 7.36E-05

CAS 
Number

Modeled Indoor Air 

Concentration (µg/m3) 3

Groundwater COPC 1

Groundwater 
Modeled 

Concentration 

(µg/L) 2

Source of 
Groundwater 

Modeled 

Concentration 2

Subarea 4

Subarea 2

Subarea 3

Subarea 1

Subarea
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TABLE I4-3:  INDOOR AIR CONCENTRATIONS FROM GROUNDWATER VAPOR INTRUSION MODELING
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future Commercial/
Industrial Worker

Future
Resident

CAS 
Number

Modeled Indoor Air 

Concentration (µg/m3) 3

Groundwater COPC 1

Groundwater 
Modeled 

Concentration 

(µg/L) 2

Source of 
Groundwater 

Modeled 

Concentration 2

 

Subarea

75354 1,1-Dichloroethene 3.80E-01 See Table I1-2.18 1.57E-03 3.92E-03

156592 1,2-Dichloroethene (total) 2.40E+02 See Table I1-2.18 1.89E-01 4.71E-01

106467 1,4-Dichlorobenzene 1.20E-01 See Table I1-2.18 5.27E-05 1.32E-04

78933 2-Butanone 1.00E+00 See Table I1-2.18 1.33E-04 3.33E-04

67641 Acetone 1.10E+00 See Table I1-2.18 1.59E-04 3.98E-04

71432 Benzene 2.20E-01 See Table I1-2.18 2.24E-04 5.60E-04

75252 Bromoform 2.00E-01 See Table I1-2.18 3.67E-05 9.18E-05

75150 Carbon disulfide 5.30E-01 See Table I1-2.18 2.83E-03 7.07E-03

56235 Carbon tetrachloride 1.70E-01 See Table I1-2.18 6.55E-04 1.64E-03

67663 Chloroform 8.00E-01 See Table I1-2.18 7.02E-04 1.76E-03

156592 cis-1,2-Dichloroethene 5.90E+02 See Table I1-2.18 4.63E-01 1.16E+00

7439976 Mercury 1.90E-01 See Table I1-2.18 1.01E-04 2.54E-04

98953 Nitrobenzene 1.30E+00 See Table I1-2.18 9.78E-05 2.45E-04

127184 Tetrachloroethene 4.80E+02 See Table I1-2.18 1.00E+00 2.51E+00

156605 trans-1,2-Dichloroethene 4.90E+00 See Table I1-2.18 6.82E-03 1.70E-02

79016 Trichloroethene 6.30E+02 See Table I1-2.18 9.21E-01 2.30E+00

75014 Vinyl chloride 1.10E+01 See Table I1-2.18 5.87E-02 1.47E-01

Notes:

1 The groundwater chemicals listed were identified as COPCs.  Groundwater data are unavailable for Subarea 6 and no volatile chemicals were detected 
in groundwater at Subarea 7.

2 Maximum detected concentrations in groundwater were used for the site-specific vapor intrusion evaluation.

3 The indoor air concentration was modeled using EPA (2003a), with modifications to incorporate the DTSC (2011)-recommended assumption 

for indoor-outdoor pressure differential, crack-to-total area ratio, residential indoor air exchange rate, and the commercial indoor air 

exchange rate (see Table I4-1).

µg/L Microgram per liter

µg/m3 Microgram per cubic meter

CAS Chemical Abstract Services

COPC Chemical of potential concern

DTSC Department of Toxic Substances Control

EPA U.S. Environmental Protection Agency

Sources:

DTSC.  2011. “Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance).”  October.  

Available on-line at:  http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf
EPA.  2003a.  “Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings.”  Advanced groundwater model (GW-ADV).  Version 3.0.  February.

Subarea 5
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Future Commercial/
Industrial Worker

Future
Resident

95636 1,2,4-Trimethylbenzene 8.60E+01 See Table I1-2.20 8.28E-03 2.07E-02

108678 1,3,5-Trimethylbenzene 2.30E+01 See Table I1-2.20 2.20E-03 5.50E-03

106990 1,3-Butadiene 1.40E+01 See Table I1-2.20 4.23E-03 1.06E-02

541731 1,3-Dichlorobenzene 2.20E+00 See Table I1-2.20 2.39E-04 5.98E-04

123911 1,4-Dioxane 7.60E+00 See Table I1-2.20 3.64E-03 9.09E-03

78933 2-Butanone 2.60E+01 See Table I1-2.20 4.35E-03 1.09E-02

591786 2-Hexanone 9.00E+00 See Table I1-2.20 1.35E-03 3.36E-03

622968 4-Ethyltoluene 3.00E+01 See Table I1-2.20 3.07E-03 7.67E-03

108101 4-Methyl-2-Pentanone 3.50E+00 See Table I1-2.20 4.61E-04 1.15E-03

67641 Acetone 2.80E+02 See Table I1-2.20 6.66E-02 1.67E-01

71432 Benzene 1.90E+01 See Table I1-2.20 2.54E-03 6.35E-03

75150 Carbon Disulfide 2.80E+01 See Table I1-2.20 4.31E-03 1.08E-02

67663 Chloroform 7.10E+00 See Table I1-2.20 1.10E-03 2.74E-03

74873 Chloromethane 8.60E-01 See Table I1-2.20 1.55E-04 3.88E-04

156592 Cis-1,2-Dichloroethene 5.00E+01 See Table I1-2.20 5.74E-03 1.43E-02

110827 Cyclohexane 1.60E+01 See Table I1-2.20 2.05E-03 5.11E-03

64175 Ethanol 6.40E+01 See Table I1-2.20 3.05E-02 7.62E-02

100414 Ethylbenzene 8.10E+01 See Table I1-2.20 9.41E-03 2.35E-02

76131 Freon 113 2.10E+00 See Table I1-2.20 2.52E-04 6.30E-04

75718 Freon 12 1.40E+00 See Table I1-2.20 1.46E-04 3.65E-04

142825 Heptane 2.00E+01 See Table I1-2.20 2.78E-03 6.96E-03

108383 M,P-Xylene 3.40E+02 See Table I1-2.20 3.72E-02 9.29E-02

75092 Methylene Chloride 4.90E+00 See Table I1-2.20 7.41E-04 1.85E-03

95476 O-Xylene 1.10E+02 See Table I1-2.20 1.46E-02 3.64E-02

100425 Styrene 8.70E+00 See Table I1-2.20 9.68E-04 2.42E-03

127184 Tetrachloroethene 5.40E+00 See Table I1-2.20 6.04E-04 1.51E-03

109999 Tetrahydrofuran 1.10E+00 See Table I1-2.20 1.97E-04 4.92E-04

108883 Toluene 3.30E+02 See Table I1-2.20 4.37E-02 1.09E-01

156605 Trans-1,2-Dichloroethene 9.30E+00 See Table I1-2.20 1.03E-03 2.56E-03

79016 Trichloroethene 8.20E+00 See Table I1-2.20 9.97E-04 2.49E-03

75694 Trichlorofluoromethane 2.60E+00 See Table I1-2.20 3.43E-04 8.58E-04

108054 Vinyl Acetate 1.20E+01 See Table I1-2.20 1.61E-03 4.02E-03

75014 Vinyl Chloride 1.80E+00 See Table I1-2.20 2.81E-04 7.03E-04

Soil Gas COPC
CAS 

Number

Subarea 3

TABLE I4-4:  INDOOR AIR CONCENTRATIONS FROM SOIL GAS VAPOR INTRUSION MODELING

Subarea

Modeled Indoor Air 

Concentration (µg/m3) 2

Source of Soil Gas 

Concentration 1

Soil Gas 
Concentration 

(µg/m3) 1
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Future Commercial/
Industrial Worker

Future
ResidentSoil Gas COPC

CAS 
Number

 

TABLE I4-4:  INDOOR AIR CONCENTRATIONS FROM SOIL GAS VAPOR INTRUSION MODELING

Subarea

Modeled Indoor Air 

Concentration (µg/m3) 2

Source of Soil Gas 

Concentration 1

Soil Gas 
Concentration 

(µg/m3) 1

95636 1,2,4-Trimethylbenzene 1.60E+02 See Table I1-2.21 6.28E-03 1.57E-02

108678 1,3,5-Trimethylbenzene 4.40E+01 See Table I1-2.21 1.72E-03 4.29E-03

78933 2-Butanone 3.40E+01 See Table I1-2.21 2.43E-03 6.09E-03

622968 4-Ethyltoluene 5.80E+01 See Table I1-2.21 2.43E-03 6.07E-03

67641 Acetone 3.50E+02 See Table I1-2.21 3.75E-02 9.37E-02

71432 Benzene 3.10E+01 See Table I1-2.21 1.73E-03 4.33E-03

156592 Cis-1,2-Dichloroethene 1.20E+02 See Table I1-2.21 5.68E-03 1.42E-02

100414 Ethylbenzene 1.30E+02 See Table I1-2.21 6.24E-03 1.56E-02

142825 Heptane 3.20E+01 See Table I1-2.21 1.87E-03 4.68E-03

108383 M,P-Xylene 6.10E+02 See Table I1-2.21 2.74E-02 6.86E-02

95476 O-Xylene 1.80E+02 See Table I1-2.21 9.97E-03 2.49E-02

127184 Tetrachloroethene 6.30E+03 See Table I1-2.21 2.91E-01 7.26E-01

108883 Toluene 5.40E+02 See Table I1-2.21 2.98E-02 7.46E-02

156605 Trans-1,2-Dichloroethene 2.30E+01 See Table I1-2.21 1.04E-03 2.61E-03

79016 Trichloroethene 2.60E+02 See Table I1-2.21 1.31E-02 3.28E-02

Notes:

1 Maximum detected concentrations in soil gas in each subarea were used for the site-specific vapor intrusion evaluation.

2 The indoor air concentration was modeled using EPA (2003b), with modifications to incorporate the DTSC (2011)-recommended assumption 

for indoor-outdoor pressure differential, crack-to-total area ratio, residential indoor air exchange rate, and the commercial indoor air 

exchange rate (see Table I4-1).

µg/m3 Microgram per cubic meter

CAS Chemical Abstract Services

COPC Chemical of potential concern

DTSC Department of Toxic Substances Control

EPA U.S. Environmental Protection Agency

Sources:
DTSC.  2011. “Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance).”  October.  

Available on-line at:  http://www.dtsc.ca.gov/AssessingRisk/upload/Final_VIG_Oct_2011.pdf
EPA.  2003b.  “Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings.”  Advanced soil gas model (SG-ADV).  Version 2.0.  February.

Subarea 5
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Subarea

Building 

Number a Well(s) Within 100 Feet

Groundwater Exceeds 
Indoor Air Screening 

Level? b Building Supported on Pilings with Crawl Space? c 

1 A215 A215W02 Yes Yes

A130 A187W02 Yes Yes

A197 A187W02, A187W03 Yes No (power building)

A17 A267W02 Yes Yes

A42 A267W03 Yes Yes

A103 A267W02, A267W03, USTA267-1 Yes No

A144 A267W02 Yes No (electrical vault)

A267 A267W02, A267W03, USTA267-1 Yes Partial suspected d

ARS-4 A267W02 Yes No

6

7

Notes:

a Only buildings within Investigation Area F1 that have wells within 100 feet that exceed groundwater to indoor air screening levels are shown.

b Indoor air screening level is the target groundwater concentration corresponding to target indoor air concentrations where the soil gas to indoor 

air attenuation factor equals 0.001 and partitioning across the water table obeys Henry's Law (Table 2c of EPA 2002).

c Assumes the building supported on pilings has a crawl space that is open to ambient air.

d Building likely a combination of slab-on-grade with areas having a crawl space (manholes indicate crawl space in southern portion of building, but crawl space is not as open 

air as other buildings within IA F1).

NA Not applicable

Source:

EPA.  2002.  "Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance)."  

Available on-line at:  http://www.epa.gov/correctiveaction/eis/vapor.htm 

2

4 NA; no groundwater detections exceeded soil gas screening levels

3 NA; no groundwater detections exceeded soil gas screening levels

5

NA; groundwater is not a medium of concern

NA; no volatile chemicals detected in groundwater

TABLE I4-5:  BUILDINGS WITHIN 100 FEET OF GROUNDWATER WELLS WITH CONCENTRATIONS THAT EXCEED SOIL GAS SCREENING LEVELS
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Groundwater Soil Gas

Lower 2.83E-03

Baseline 2.91E-03

Upper 3.00E-03

Lower 4.14E-04

Baseline 9.97E-04

Upper 1.52E-03

Lower 2.23E-03 9.97E-04

Baseline 2.91E-03 9.97E-04

Upper 3.09E-03 9.97E-04

Bulk density = 1.59 g/cm3

Porosity = 0.40

Water-filled porosity = 0.25

Bulk density = 1.49 g/cm3

Porosity = 0.439

Water-filled porosity = 0.18

Bulk density = 1.62 g/cm3

Porosity = 0.387

Water-filled porosity = 0.103

Lower 1.94E-03 6.64E-04

Baseline 2.91E-03 9.97E-04

Upper 5.81E-03 1.99E-03

Lower 2.42E-03 8.30E-04

Baseline 2.91E-03 9.97E-04

Upper 3.63E-03 1.25E-03

Lower 2.91E-03 9.97E-04

Baseline 2.91E-03 9.97E-04

Upper 2.91E-03 9.97E-04

Lower 2.89E-03 8.87E-04

Baseline 2.91E-03 9.97E-04

Notes:

µg/m
3

Micrograms per cubic meter

cm Centimeters

g/cm
3

Grams per cubic centimeters

hr
-1

Per hour

NA Not applicable; this parameter is not applicable to the groundwater model or vice versa.

SIL Silt Loam

SL Sandy Loam

Future Commercial/
Industrial Worker

Modeled Indoor Air Concentration 

of Trichloroethene at Subarea 3 (µg/m3)

Depth Below Grade to 
Sample Probe

Average Soil Temperature 
(Celcius)

Building Mixing Height (feet)

Crack-to-Total Ratio 
(unitless)

91 cm = 3 feet

61 cm = 2 feet

ValueScenario

Soil gas advective rate 
(Qsoil) (Liters/minute)

Indoor Air Exchange Rate 

(hr-1)

Soil Physical Parameters

Soil Physical Parameters

Soil Physical Parameters

TABLE I4-6:  RESULTS OF THE JOHNSON AND ETTINGER MODEL SENSITIVITY ANALYSIS

Baseline

Type SIL 
defaults

Type SL 
defaults

213 cm = 7 feet

Input Parameter

0.01

0.5

1

1.5

3.38E-03

4.50E-03

9.97E-042.91E-03

1.31E-02

5

10

10

16.7

18.3

244 cm = 8 feet

305 cm = 10 feet

366 = 12 feet

0.001

0.005

NA

1.76E-02

Depth Below Grade to 
Water Table

244 cm = 8 feet

186 cm = 6.1 feet

122 cm = 4 feet

NA
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ACRONYMS AND ABBREVIATIONS 

§ Section 

atm-m3/mol Atmospheres per cubic meter per mole 

CFR  Code of Federal Regulations 
COPC Chemical of potential concern 

EPA U.S. Environmental Protection Agency 

g/cm3 Grams per cubic centimeter 

HELP Hydrologic Evaluation of Landfill Performance 

IA Investigation Area 

m2 Square meters 
m3 Cubic meters 
Mare Island Mare Island Naval Shipyard 
mg/g Milligrams per gram 
mg/m3 Milligrams per cubic meter 

OSHA Occupational Safety and Health Administration 

SiL Silty loam 
SL Sandy loam 

TCE Trichloroethene 
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I5.1 MODELING OF VAPOR MIGRATION FROM GROUNDWATER INTO A 
TRENCH 

The volatile chemicals of potential concern identified in groundwater at Mare Island Naval 
Shipyard (Mare Island) Investigation Area (IA) F1 Subareas 1, 2, 3, 4, and 5 can potentially 
migrate through soil into outdoor air.  No wells are located in Subarea 6.  Groundwater data 
available for Subarea 7 indicated no volatile chemicals are present in the groundwater.  Thus, no 
complete groundwater-to-air exposures were evaluated for Subareas 6 and 7.  Possible future 
construction at the site may involve construction of trenches and, therefore, construction workers 
at the site may be exposed to airborne vapors in a trench.  A model was developed to simulate 
migration of chemicals in groundwater through the soil into a trench to estimate the vapor 
concentrations in the trench.  

The model consists of two parts:  

1. Calculation of volatile emission rates from groundwater into a trench, using the 
VLEACH model (Ravi and Johnson 1996), and 

2. Calculation of vapor concentrations in the trench air using the calculated emission rates 
and a simple air dispersion (box) model.  

This model was used to calculate vapor concentrations in a trench for all detected volatile 
chemicals of potential concern (COPCs) in groundwater.  Only those COPCs defined as volatile 
are evaluated for vapor intrusion.  For this evaluation, volatile chemicals were identified using 
the definition of volatility (a molecular weight less than 200 grams per mole and a Henry’s Law 
constant greater than 1E-05 atmosphere-cubic meter per mole [atm-m3/mol]) adopted from U.S. 
Environmental Protection Agency (EPA) (1991, 2010).  Analyses were also conducted for 
mercury using the health protective assumption that it occurs as elemental mercury in 
groundwater.   

Each part of the approach used to model vapor emissions into a trench is described in the 
following sections.   

I5.2 VOLATILE EMISSIONS FROM GROUNDWATER 

Emission fluxes from groundwater were calculated using the VLEACH model Version 2.2a 
(Ravi and Johnson 1996).  VLEACH is a vadose zone leaching model that simulates the 
migration of individual volatile chemicals through the vadose zone; chemical interaction is not 
simulated.  VLEACH simulates the migration of volatile chemicals starting in soil or 
groundwater into and through the vadose zone.  It is a one-dimensional, finite difference model 
that simulates four processes:  liquid-phase advection, solid-phase sorption, vapor-phase 
diffusion, and three-phase equilibrium.   
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VACH
AECa ×

×××
=

10003600

The model-predicted emissions were based on environmental conditions, as defined by site 
lithology.  Overall, the soil lithology for IA F1 is predominantly silty sand, and soil properties 
representing this soil type were used in the modeling.  The soil properties used are the same as 
those used in vapor intrusion modeling at IA F1 and are shown in Table I5-1.  The physical-
chemical properties of the detected volatile chemicals are provided in Table I5-2.   

The VLEACH model requires a long-term water infiltration rate.  The water infiltration rate was 
calculated using the EPA Hydrologic Evaluation of Landfill Performance (HELP) Model 
Version 3.0 (Schroeder and others. 1994).  The default HELP precipitation data for San 
Francisco were used in the HELP modeling because of its proximity to Mare Island.  The 5 years 
of precipitation data used list an average rainfall of 18.3 inches per year, ranging from 15.2 to 
22.6 inches for individual years.  This amount is considered reasonably similar to that for Mare 
Island, as daily measurements between 1878 and 1994 averaged 18.07 inches per year (Naval 
Facilities Engineering Command, Engineering Field Activity West 1998). Using the HELP 
model, the annual average water infiltration rate was predicted to be 3.3 inches per year.   

Notably, the vapor emission analyses conducted for this site assume that dewatering occurs to a 
depth 1 foot below the bottom of the trench, which is the minimum allowable depth to 
groundwater in VLEACH, and that no water is encountered by workers in the trench.  Measured 
depth to groundwater in this area averages approximately 5.7 feet.  

Emission fluxes were calculated for vapor emissions to the trench from groundwater and are 
presented in Tables I5-3 through I5-7.   

I5.3 TRENCH AIR EXPOSURE POINT CONCENTRATIONS 

Vapor concentrations in a trench were estimated using the emission rates (E) calculated above 
and a simple air dispersion box model:  

 

 

where: 

Ca  =  concentration of chemical in the trench air (milligrams per cubic meter 
[mg/m3]) 

A = area of trench (square meters [m2]) 
ACH  =  air exchange rate in trench (1/hour) 
V  =  volume of trench (cubic meters [m3]) 
3600  =  conversion factor, 3,600 seconds per hour 
1000 = conversion factor, 1,000 milligrams per gram (mg/g) 
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The input parameters for the box model are shown in Table I5-1. For the baseline analysis, the 
trench was assumed to be 3 feet wide by 8 feet long and 8 feet deep.  Additional analyses, using 
other trench dimensions, are described below in the Sensitivity Analysis. 

The exchange rate in the trench was assumed to be six exchanges per hour because many safety 
professionals recommend recirculating the atmosphere at least six times before a trench should 
be entered, and at least six times per hour thereafter (Trench Safety and Supply Inc., 2006).  The 
calculated vapor concentrations in the trench air are presented in Tables I5-3 through I5-7. 

I5.4 SENSITIVITY ANALYSIS 

Several types of site-specific sensitivity analysis were conducted for the trench modeling.  For 
IA F1, vinyl chloride detected in groundwater at Subarea 3 and trichloroethene (TCE) detected in 
groundwater at Subarea 5 were used for the sensitivity analysis.  These site-specific analyses 
included evaluations of the effects of using different soil properties, rainfall infiltration rates, and 
trench dimensions.  Each of these analyses is described below.  The site-specific analyses took 
into consideration the sensitivity analyses performed previously for VLEACH (Ravi and Johnson 
1996), which found that there is relatively little impact on volatile emissions from changes in dry 
bulk density and total porosity in soil.  However, there is a larger impact from variation of soil 
water-filled porosity and the fraction organic carbon in soil.  Volatile emissions will decrease 
with increasing soil-water filled porosity and soil organic carbon fraction.   

Site-specific sensitivity analyses were performed with the VLEACH model to examine the 
effects of parameter variability on predicted vapor concentrations.  In particular, the potential 
effects of the soil physical parameters were examined since no soil physical data were collected 
at IA F1.  Two additional sets of soil physical parameters were evaluated, based on sandy loam 
(SL) and silty loam (SiL), which could be considered to reasonably represent the silty sand soil 
at this site.  The default soil parameters (bulk density, porosity, and water-filled porosity) for 
these soil types from the Johnson and Ettinger indoor air model (EPA 2004) were used in the 
sensitivity analysis. 

Sensitivity to the infiltration rate was also investigated, since the infiltration rate is estimated 
using the HELP model based on soil physical data as well.  One additional infiltration rate was 
simulated, which represents the maximum infiltration rate calculated using the two soil types 
described above (SL and SiL).  Sensitivity to fraction organic carbon was also evaluated since 
VLEACH has been shown to be sensitive to that parameter.  The range of fraction organic 
carbon evaluated was 0.0006 to 0.06, representing an order of magnitude higher and lower than 
the value used in the baseline modeling. 

The influence of soil properties, fraction organic carbon, and infiltration rate on the maximum 
predicted concentration of vinyl chloride and TCE in the vapor in the trench is shown in 
Table I5-8.  The predicted vinyl chloride and TCE vapor concentrations are insensitive to the 
variability in the fraction organic carbon and infiltration rate; the resulting vapor concentrations 
differ by less than a factor of two from the baseline concentrations.  However, predicted vapor 
concentrations are sensitive to variation in the soil physical properties.  Use of physical 
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properties for the SL soil type results in vinyl chloride and TCE vapor concentrations that are 
five times higher than were predicted using the baseline soil properties.  The use of physical 
properties for the SiL soil type results in vapor concentrations that are approximately nine times 
higher than was predicted for the baseline. 

Sensitivity of the model to the trench parameters (size and air exchange rate) was also evaluated. 
The trench size of 3 feet wide by 8 feet long by 8 feet high was assumed for baseline conditions.  
Under the Occupational Safety and Health Administration (OSHA) regulations (29 Code of 
Federal Regulations [CFR] 1926.650, 651 and 652), a trench is defined as a narrow excavation 
(in relation to its length) made below the surface of the ground.  In general, the depth of a trench 
is greater than its width, and the width (measured at the bottom) is not greater than 15 feet.  
Based on these trench dimensions, a small and large trench were defined for the sensitivity 
analysis: a small trench is defined as 2 feet wide by 4 feet long by 4 feet deep and a large trench 
is defined as 15 feet wide by 40 feet long by 15 feet deep.  An air exchange rate of two 
exchanges per hour, compared with the baseline value of six exchanges per hour, was also 
evaluated, which is slightly larger than the rate of one exchange per hour that is typically used to 
evaluate migration of volatile compounds into industrial/commercial buildings (DTSC 2011).  

The influence of the trench parameters on the maximum predicted concentration of vinyl 
chloride and TCE in the vapor in the trench is shown in Table I5-8.  Predicted vapor 
concentrations are insensitive to the trench size.  The resulting vapor concentrations for the small 
and large trench are within a factor of two of the baseline vapor concentration.  The vapor 
concentration in the trench is slightly sensitive to air exchange rate.  An air exchange rate of two 
exchanges per hour resulted in vapor concentrations three times higher than the vapor 
concentrations predicted using six exchanges per hour. 

I5.5 UNCERTAINTY ANALYSIS 

In evaluating the construction worker pathway of migration of volatiles from groundwater into a 
trench, it is important to keep in mind that construction workers are restricted by OSHA as to 
their working conditions in a trench. 

In modeling of emissions from groundwater into a trench, the trench is assumed to be a 
“confined space” that has the following properties, as described in the Code of Federal 
Regulations and California Code of Regulations (Cal. Code Regs. Title 8, Section [§] 5157) and 
OSHA at 29 CFR 1910: 

(1) Is large enough and so configured that an employee can bodily enter and perform 
assigned work, 

(2) Has limited or restricted means for entry or exit, and 

(3) Is not designed for continuous employee occupancy. 
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The baseline trench modeled, 3 feet wide by 8 feet long by 8 feet high, fits the definition of a 
trench.  Furthermore, as demonstrated in the sensitivity analysis, changing the trench size does 
not change the resulting air concentrations by much. 

Notably, the Code of Federal Regulations (29 CFR 1926.651(g)(1)(i)) states that any trench 
deeper than 4 feet requires atmospheric testing.  Furthermore, California code states that before 
an employee enters a confined space, the internal atmosphere must be tested for the following 
conditions (§5157(c)(5)(B)(3)): 

(1) Oxygen content (minimum = 19.5 percent), 

(2) Flammable gases and vapors (must be less than 20 percent of the lower flammable limit), 
and 

(3) Potential toxic air contaminants (concentrations must be less than those specified in the 
Threshold Limit Values for airborne contaminants established by the American 
Conference of Industrial Hygienists). 

According to Cal. Code Regs. §5157(c)(5)(B)(5)(a), an employee may not enter a space until the 
forced air ventilation has eliminated any hazardous atmosphere and must be periodically tested as 
necessary to ensure that the continuous forced air ventilation is preventing accumulation of a 
hazardous atmosphere.  Although OSHA does not define the number of times the atmosphere 
must turn over, many safety professionals recommend recirculating the atmosphere at least six 
times before a trench is entered and at least six times per hour thereafter (Trench Safety and 
Supply Inc., 2006).  

Based on these descriptions of the California and OSHA regulations governing worker exposures 
within a confined space, it appears highly unlikely that construction workers would be exposed 
to vapors in a trench without proper safety precautions. 
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TABLE I5-1:  INPUT PARAMETERS FOR FATE AND TRANSPORT MODELING
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Units Value Reference
Soil dry bulk density g/cm3 1.59 Spence and Gomez (1999)

Soil total porosity unitless 0.4 Spence and Gomez (1999)

Soil water-filled porosity cm3/cm3 0.25 Spence and Gomez (1999)

Soil organic carbon fraction unitless 0.006 EPA (2002)

Recharge rate feet/year 0.275 Calculated using the EPA HELP model (Schroeder 
and others 1994).

Depth to groundwater feet 1.0 Assumed trench is just above water table

Length of trench feet 8 Professional judgment

Width of trench feet 3 Professional judgment

Height of trench feet 8 Professional judgment

Air exchange rate in trench 1/hour 6 Trench Safety and Supply Inc. (2006)

Notes:
cm3/cm3

Cubic centimeters per cubic centimeter

EPA U.S. Environmental Protection Agency
g/cm3

Grams per cubic centimeter

HELP Hydrologic Evaluation of Landfill Performance

References:

EPA. 2002. "Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites." Office of Emergency 

and Remedial Response. OSWER 9355.4-24.
Schroeder, P.R., C.M. Lloyd, P.A. Zappi, and N.M Aziz.  1994.  “The Hydrologic Evaluation of Landfill Performance (HELP) 

Model. User’s Guide for Version 3.”  Prepared for U.S. Environmental Protection Agency.  EPA/600/R-94/168a and b.
Spence, L.R., and M.M. Gomez.  1999.  “Oakland Risk-based Corrective Action:  Technical Background Document.”  

City of Oakland Urban Land Redevelopment Program.  Oakland, California.

Trench Safety and Supply, Inc.  2006.  Excavation Safety News.  October 2006.

Parameter
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TABLE I5-2:  PHYSICAL-CHEMICAL PROPERTIES OF DETECTED ORGANIC CHEMICALS
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Henry's
law constant
at reference
temperature,

Henry's 
law 

constant
Diffusivity 

in air,

Organic
carbon

partition
coefficient,

Pure
component

water
solubility,

H H' Da Koc S
(g/mol) (atm-m3/mol) (unitless) (cm2/s) (cm3/g) (mg/L)

9.69E+01 2.60E-02 1.07E+00 9.00E-02 5.89E+01 2.25E+03
9.69E+01 4.07E-03 1.67E-01 7.36E-02 3.55E+01 3.50E+03
1.47E+02 2.43E-03 9.96E-02 6.90E-02 6.17E+02 7.38E+01
7.21E+01 5.58E-05 2.29E-03 8.08E-02 2.30E+00 2.23E+05
5.81E+01 3.87E-05 1.59E-03 1.24E-01 5.75E-01 1.00E+06
7.81E+01 5.54E-03 2.27E-01 8.80E-02 5.89E+01 1.79E+03
2.53E+02 5.88E-04 2.41E-02 1.49E-02 8.71E+01 3.10E+03
7.60E+01 3.03E-02 1.24E+00 1.04E-01 4.57E+01 1.19E+03
1.54E+02 3.03E-02 1.24E+00 7.80E-02 1.74E+02 7.93E+02
1.19E+02 3.67E-03 1.50E-01 1.04E-01 3.98E+01 7.92E+03

Chloromethane 5.05E+01 8.80E-03 3.61E-01 1.26E-01 2.12E+00 5.33E+03
9.69E+01 4.07E-03 1.67E-01 7.36E-02 3.55E+01 3.50E+03

Ethylbenzene 1.06E+02 7.86E-03 3.22E-01 7.50E-02 3.63E+02 1.69E+02
2.01E+02 1.07E-02 4.40E-01 3.07E-02 5.20E+01 2.00E+01

Methyl tertiary butylether 8.82E+01 6.23E-04 2.56E-02 1.02E-01 7.26E+00 5.10E+04
1.23E+02 2.39E-05 9.82E-04 7.60E-02 6.46E+01 2.09E+03
1.66E+02 1.84E-02 7.54E-01 7.20E-02 1.55E+02 2.00E+02

Toluene 9.21E+01 6.62E-03 2.72E-01 8.70E-02 1.82E+02 5.26E+02
9.69E+01 9.36E-03 3.84E-01 7.07E-02 5.25E+01 6.30E+03
1.31E+02 1.03E-02 4.22E-01 7.90E-02 1.66E+02 1.10E+03

Vinyl chloride 6.30E+01 2.70E-02 1.11E+00 1.06E-01 1.86E+01 2.76E+03
1.06E+02 7.32E-03 3.00E-01 7.00E-02 4.07E+02 1.61E+02

Notes:

atm-m3/mol Atmospheres per cubic meter per mole

cm2/s Square centimeters per second

cm3/g Cubic centimeters per gram

EPA U.S. Environmental Protection Agency

g/mol Grams per mole

mg/L Milligrams per liter

Reference:

EPA.  2003.  “Johnson and Ettinger (1991) Model for Vapor Intrusion into Buildings.”  Advanced groundwater model (GW-ADV).  Version 3.0.  February.

Chemical
MW

1,1-Dichloroethene
1,2-Dichloroethene (total)
1,4-Dichlorobenzene
2-Butanone
Acetone
Benzene
Bromoform
Carbon disulfide
Carbon tetrachloride
Chloroform

Xylene (total)

cis-1,2-Dichloroethene

Mercury

Nitrobenzene
Tetrachloroethene

trans-1,2-Dichloroethene
Trichloroethene
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Concentration Predicted Vapor
in Emission Concentration

Groundwater Flux in Trench
(mg/L) (g/m2/s) (mg/m3)

1,1-Dichloroethene 2.00E-03 4.71E-10 1.16E-04
1,2-Dichloroethene (total) 1.30E-01 3.82E-09 9.40E-04
Carbon disulfide 3.00E-04 9.46E-11 2.33E-05
Chloromethane 2.00E-04 2.21E-11 5.45E-06
cis-1,2-Dichloroethene 3.60E-01 1.06E-08 2.60E-03
Nitrobenzene 2.70E-04 4.22E-14 1.04E-08
trans-1,2-Dichloroethene 5.70E-03 3.75E-10 9.22E-05
Trichloroethene 2.60E-02 2.10E-09 5.17E-04
Vinyl chloride 6.00E-03 1.71E-09 4.21E-04

Notes:

mg/L Milligrams per liter

g/m2/s Grams per square meter per second

mg/m3 Milligrams per cubic meter

Chemical

TABLE I5-3:  PREDICTED TRENCH VAPOR CONCENTRATIONS FROM 
GROUNDWATER IN SUBAREA 1
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Concentration Predicted Vapor
in Emission Concentration

Groundwater Flux in Trench
(mg/L) (g/m2/s) (mg/m3)

1,1-Dichloroethene 3.70E-04 8.71E-11 2.14E-05
1,2-Dichloroethene (total) 8.00E-03 2.35E-10 5.78E-05
Carbon disulfide 3.30E-04 1.04E-10 2.56E-05
cis-1,2-Dichloroethene 1.20E-01 3.53E-09 8.68E-04
Tetrachloroethene 8.00E-04 1.06E-10 2.60E-05
trans-1,2-Dichloroethene 3.50E-03 2.30E-10 5.66E-05
Trichloroethene 1.40E-02 1.13E-09 2.78E-04
Vinyl chloride 2.40E-03 6.84E-10 1.68E-04
Xylene (total) 8.00E-04 4.06E-11 9.98E-06

Notes:

mg/L Milligrams per liter

g/m2/s Grams per square meter per second

mg/m3 Milligrams per cubic meter

Chemical

TABLE I5-4:  PREDICTED TRENCH VAPOR CONCENTRATIONS FROM 
GROUNDWATER IN SUBAREA 2
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Concentration Predicted Vapor
in Emission Concentration

Groundwater Flux in Trench
(mg/L) (g/m2/s) (mg/m3)

1,1-Dichloroethene 3.00E-03 7.06E-10 1.74E-04
2-Butanone 2.30E-02 9.03E-12 2.22E-06
Acetone 9.60E-02 4.21E-11 1.04E-05
Benzene 4.00E-04 1.93E-11 4.74E-06
Carbon disulfide 3.00E-03 9.46E-10 2.33E-04
Chloromethane 2.90E-04 3.21E-11 7.90E-06
cis-1,2-Dichloroethene 6.50E+00 1.91E-07 4.70E-02
Ethylbenzene 1.60E-04 9.34E-12 2.30E-06
Nitrobenzene 3.90E-03 6.09E-13 1.50E-07
Toluene 2.40E-04 1.37E-11 3.38E-06
trans-1,2-Dichloroethene 9.60E-02 6.31E-09 1.55E-03
Trichloroethene 2.00E-03 1.62E-10 3.97E-05
Vinyl chloride 3.80E+00 1.08E-06 2.67E-01
Xylene (total) 8.00E-04 4.06E-11 9.98E-06

Notes:

mg/L Milligrams per liter

g/m2/s Grams per square meter per second

mg/m3 Milligrams per cubic meter

Chemical

TABLE I5-5:  PREDICTED TRENCH VAPOR CONCENTRATIONS FROM 
GROUNDWATER IN SUBAREA 3
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IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

Concentration Predicted Vapor
in Emission Concentration

Groundwater Flux in Trench
(mg/L) (g/m2/s) (mg/m3)

2-Butanone 3.50E-03 1.37E-12 3.38E-07
Acetone 1.80E-02 7.89E-12 1.94E-06
Methyl tertiary butylether 8.00E-05 4.81E-13 1.18E-07

Notes:

mg/L Milligrams per liter

g/m2/s Grams per square meter per second

mg/m3 Milligrams per cubic meter

Chemical

TABLE I5-6:  PREDICTED TRENCH VAPOR CONCENTRATIONS FROM 
GROUNDWATER IN SUBAREA 4
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Concentration Predicted Vapor
in Emission Concentration

Groundwater Flux in Trench
(mg/L) (g/m2/s) (mg/m3)

1,1-Dichloroethene 3.80E-04 8.94E-11 2.20E-05
1,2-Dichloroethene (total) 2.40E-01 7.05E-09 1.74E-03
1,4-Dichlorobenzene 1.20E-04 1.91E-12 4.70E-07
2-Butanone 1.00E-03 3.93E-13 9.66E-08
Acetone 1.10E-03 4.82E-13 1.19E-07
Benzene 2.20E-04 1.06E-11 2.61E-06
Bromoform 2.00E-04 1.15E-13 2.84E-08
Carbon disulfide 5.30E-04 1.67E-10 4.11E-05
Carbon tetrachloride 1.70E-04 4.02E-11 9.88E-06
Chloroform 8.00E-04 3.00E-11 7.39E-06
cis-1,2-Dichloroethene 5.90E-01 1.73E-08 4.27E-03
Mercury 1.90E-04 6.13E-12 1.51E-06
Nitrobenzene 1.30E-03 2.03E-13 4.99E-08
Tetrachloroethene 4.80E-01 6.34E-08 1.56E-02
trans-1,2-Dichloroethene 4.90E-03 3.22E-10 7.93E-05
Trichloroethene 6.30E-01 5.09E-08 1.25E-02
Vinyl chloride 1.10E-02 3.14E-09 7.72E-04

Notes:

mg/L Milligrams per liter

g/m2/s Grams per square meter per second

mg/m3 Milligrams per cubic meter

Chemical

TABLE I5-7:  PREDICTED TRENCH VAPOR CONCENTRATIONS FROM 
GROUNDWATER IN SUBAREA 5
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TABLE I5-8:  RESULTS OF TRENCH MODEL SENSITIVITY ANALYSIS
IA F1 Remedial Investigation Report, Former Mare Island Naval Shipyard, Vallejo, California

SUBAREA 3 SUBAREA 5
Vinyl Chloride 

Vapor Concentration 
in Trench

Trichloroethene 
Vapor Concentration 

in Trench
(mg/m3) (mg/m3)

Soil physical parameters Baseline Bulk density = 1.59 g/cm3 2.67E-01 1.25E-02

Porosity = 0.40
Water-filled porosity = 0.25

Soil physical parameters Type SL defaults Bulk density = 1.49 g/cm3 1.37E+00 6.47E-02

Porosity = 0.439
Water-filled porosity = 0.18

Soil physical parameters Type SiL defaults Bulk density = 1.62 g/cm3 2.40E+00 1.13E-01

Porosity = 0.387
Water-filled porosity = 0.103

Fraction organic carbon Lower 2.67E-01 1.25E-02

Fraction organic carbon Baseline 2.67E-01 1.25E-02

Fraction organic carbon Upper 2.67E-01 1.25E-02

Infiltration rate (feet/year) Baseline 2.67E-01 1.25E-02

Infiltration rate (feet/year) Upper 2.66E-01 1.25E-02

Trench area Small trench 5.33E-01 2.50E-02

Trench area Baseline 2.67E-01 1.25E-02

Trench area Large trench 1.42E-01 6.68E-03

Air exchange rate Baseline 2.67E-01 1.25E-02

Air exchange rate Conservative value 8.00E-01 3.76E-02

Notes:
D Depth
ft Feet

g/cm
3 Grams per cubic centimeter

hr Hour
L Length

mg/m
3 Milligrams per cubic meter

SiL Silty loam
SL Sandy loam
W Width

2 exchanges per hour

0.06

0.275

0.375

4 ft L x 2 ft W x 4 ft D

8 ft L x 3 ft W x 8 ft D

40 ft L x 15 ft W x 15 ft D

Parameter Scenario Value

0.0006

0.006

6 exchanges per hour
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J1.0  INTRODUCTION 

The Department of the Navy (Navy) is responsible for conducting a remedial investigation (RI) 
for sites at the former Mare Island Naval Shipyard (Mare Island) as required by the National Oil 
and Hazardous Substances Pollution Contingency Plan (Title 40 Code of Federal Regulations, 
Part 300.430(d)(4)).  Pursuant to these requirements, a site-specific ecological risk assessment 
(ERA) must be conducted to characterize current and potential threats to the environment that 
may be posed by chemicals of concern at Investigation Area (IA) F1.  This screening-level 
ecological risk assessment (SLERA) is an update of the SLERA completed in February 2005 in 
the Draft Remedial Investigation Report, Installation Restoration Program Sites Within 
Investigation Area F1.  The methodology used in this SLERA generally follows the methodology 
used in the 2006 SLERA; however, toxicity benchmarks and bioaccumulation factors have been 
updated and additional receptors have been added to the analysis to meet the requirements and 
comments on the draft report by the California Department of Toxic Substances Control (DTSC) 
and California Department of Fish and Game (DFG).  Moreover, the bioavailability ratios used 
in the previous assessment were not used in this SLERA. 

The first step of the ERA process is to conduct a SLERA.  This appendix presents the results of 
the SLERA conducted for IA F1 to evaluate whether chemicals of potential ecological concern 
(COPEC) in soil at the site pose unacceptable risk to ecological receptors.  In addition, this 
appendix presents the results of the first step of the baseline ecological risk assessment (BERA) 
problem formulation (Step 3a) consisting of the refinement of COPECs.  The ERA guidance and 
organization of the ERA for IA F1 are discussed below.  

J1.1  OVERVIEW OF ERA GUIDANCE 

The SLERA for IA F1 was prepared in accordance with Navy guidance (Navy 1997, 1999, 2004), 
U.S. Environmental Protection Agency (EPA) guidance ([EPA 1997, 1998, 1999, 2003a) and, to 
a lesser extent, DTSC guidance (DTSC 1996).  Navy policy for conducting ERAs identifies a 
three-tiered approach that incorporates different levels of complexity.  This approach consists of 
the following tiers: 

• Tier 1 – SLERA 

• Tier 2 –BERA 

• Tier 3 – Evaluation of remedial alternatives 

The Tier 1 SLERA corresponds to Steps 1 and 2 of the EPA guidance (EPA 1997, EPA 1998a, 
2001).  Sites identified in Tier 1 as posing potential unacceptable risks proceed to a Tier 2 BERA.  
The Tier 2 BERA corresponds to Steps 3 through 7 of the EPA guidance.  The Tier 2 BERA is 
more technically rigorous, and much less conservative, than the Tier 1 SLERA.  The Tier 2 BERA 
begins by refining the conservative exposure assumptions employed in Tier 1 and recalculating the 
risk estimates.  This refinement is referred to as Step 3a (Navy 2004a).  The components of the 
Tier 1 SLERA, Steps 1 and 2, and Tier 2 Step 3a, are discussed below.  Tier 2 (after Step 3a) and 
Tier 3 are beyond the scope of this document and therefore are not discussed further; however, 
information on the Tier 2 and Tier 3 evaluations can be found in the Navy policy for conducting 
ERAs (Navy 2004a).   



 

Appendix J, IA F1 RI Report J-2  

J1.1.1  Tier 1 SLERA: Steps 1 and 2 Approach 

The Tier 1 SLERA (Steps 1 and 2) for IA F1 follows the basic framework approach outlined by 
EPA (1992a).  Tier 1 (Step 1) of the SLERA consists of the problem formulation and is 
comparable to a scoping-level risk assessment as defined by DTSC guidance (DTSC 1996).  If 
receptors, complete exposure pathways, and COPECs are present, the site is further evaluated 
following Step 2 of the EPA guidance, which involves screening-level exposure estimates and 
risk calculations.  Step 2 of the SLERA consists of the exposure and effects assessment along 
with the risk characterization.  The SLERA uses conservative assumptions and available 
scientific literature to evaluate potential risk to ecological receptors.  The specific evaluations 
conducted under each phase include:  

• Problem Formulation:  Information was compiled on the nature and extent of 
site-specific stressors and the potential natural resources at risk.  In the preliminary 
analysis, stressors such as COPECs were identified and biological species (assessment 
endpoints) to be evaluated were selected.  This information was used to formulate a 
conceptual site model (CSM) and to identify the scope and goals of the ERA.  

• Exposure Assessment:  Likely exposure pathways and routes of exposure (for 
example, dermal contact or ingestion) were identified.  Since habitat and potentially 
complete exposure pathways exist at IA F1, conservative exposure parameters were 
identified in the literature for the assessment endpoints.  

• Ecological Effects Assessment:  Potential adverse effects of exposure to chemical 
stressors on ecological receptors were evaluated.  The ecological effects were 
assessed using conservative exposure assumptions such as maximum chemical 
concentrations to calculate exposure estimates.  Ecological effects were identified 
based on comparisons of site concentrations with benchmarks or doses from the 
ecotoxicological literature.  

• Risk Characterization:  Information obtained during the exposure and the ecological 
effects assessments was integrated to calculate risk estimates.  The degree of 
confidence in the risk assessment also was evaluated by identifying important sources 
of uncertainty associated with the underlying assumptions used in the analysis.  Based 
on the risk characterization, risk management recommendations can be made.  

Results of a SLERA are used to support one of three risk management decisions:  

1. Site conditions pose acceptable risks, and no further action is warranted.  

2. Site conditions pose a potential unacceptable risk that requires additional evaluation 
in a Tier 2 BERA (Steps 3 through 8). 

3.  Site conditions pose unacceptable risk, and further investigation or accelerated site 
remediation is warranted.  

J1.1.2  Tier 2 BERA Approach  

If site conditions pose a potential unacceptable risk based on the results of a Tier 1 SLERA, a 
Tier 2 BERA can be conducted to collect more site-specific information to refine the exposure 
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estimates and risk characterization for a site.  The SLERA is only the first step in identifying 
potential ecological risk at a site, and it does not result in a definitive estimation of risk because 
of the conservative assumptions used in the exposure estimates.  According to EPA, the SLERA 
assesses the need for and the level of effort necessary to conduct a detailed BERA for a site 
unless ecological risks appear negligible or non-existent (EPA 2001).  

The first step of the Tier 2 BERA is a refinement of the conservative assumptions used in the 
SLERA and may result in a refinement of COPECs that need to be evaluated further in the BERA 
(EPA 2001).  This evaluation is often referred to as the Step 3a risk refinement.  The Step 3a risk 
refinement for IA F1 included comparisons of the detected chemical concentrations in soil and 
sediment with ambient concentrations to comply with Navy policy on background analysis (Navy 
2004b), evaluations of the frequency and magnitude of chemical detections, evaluation of risks 
based on more realistic exposure point concentrations, adjustments to the vertebrate doses based on 
more realistic assumptions, and additional considerations, as appropriate. 

If the Step 3a refinement of the conservative exposure assumptions supports a determination of 
acceptable risk, no further action is warranted and the site exits the ERA process.  If Step 3a 
supports the prediction of unacceptable risk, the site continues to the BERA process at Step 3b, 
or a recommendation is made for the Feasibility Study (FS) to consider remedial action.   

J1.2  ORGANIZATION OF THE ERA 

Along with this introduction, Appendix J consists of the following sections:  

• Section J2.0, problem formulation including development of the CSM for ecological 
receptors at IA F1 

• Section J3.0, risk evaluation for plants (including exposure assessment, ecological 
effects assessment, and risk characterization) 

• Section J4.0, risk evaluation for invertebrates (including exposure assessment, 
ecological effects assessment, and risk characterization) 

• Section J5.0, risk evaluation for vertebrates (including exposure assessment, 
ecological effects assessment, and risk characterization) 

• Section J6.0, uncertainty analysis associated with the SLERA 

• Section J7.0, SLERA risk characterization summary and conclusions 

• Section J8.0, Tier 2, Step 3a refinement of COPECs to be evaluated in the BERA for 
IA F1 

References used to prepare the ERA report are cited at the end of the text in Section J9.0.  
Figures and tables are presented following Section J9.0.  Attachment J1 presents the dose 
calculations for the birds and mammals for Step 2.  Attachment J2 presents the results of the 
background screen conducted as the first step in Step 3a.  Attachment J3 presents the dose 
calculations for the birds and mammals for Step 3a.  Attachment J4 presents the toxicity profiles 
for the chemicals determined to be COPECs after the Step 2 SLERA.  
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J2.0  PROBLEM FORMULATION 

The primary goal of the problem formulation phase is to develop an ecological CSM and to 
identify the following:  

• Environmental setting and chemicals known or suspected to exist at IA F1 

• Potential on-site chemical fate and transport mechanisms and receptors that could be 
affected 

• Potential ecotoxicity associated with chemicals at the site and identification of 
COPECs 

• Potentially complete exposure pathways at the site.  (A complete exposure pathway is 
one in which the chemical can be traced or is expected to travel from the source to a 
receptor.)  

• Assessment and measurement endpoints to focus the assessment 

These five points are discussed in more detail in the following subsections. 

J2.1  SITE LOCATION AND HISTORY 

Figure 1-1 of the RI Report presents the location of IA F1 at Mare Island.  As discussed in 
Section 1.3.4 of the RI report, IA F1 occupies about 62 acres along the eastern side of Mare 
Island.  IA F1 is bordered to the north by IA F2, to the east by Mare Island Strait, to the south by 
IA G, and to the west by Railroad Avenue.   

About one-third of IA F1 is paved with asphalt (primarily as roads).  Much of the pavement is 
cracked and rutted.  The remaining portions of IA F1 comprise unpaved soils, including upland 
and wetland habitats.  The ground surface generally slopes west to east, with surface elevations 
ranging from sea level on the east side of IA F1 to about 15 feet above mean sea level (msl) on 
the west side.  Utility lines in and around the area include storm sewers, sanitary sewers, 
industrial wastewater pipelines, freshwater lines, and steam lines.  The Navy used IA F1 for 
historical painting operations, manufacture and storage of ordnance, and other maintenance 
activities from the early 1950s until the late 1990s, when these operations ceased.  Section 1.2 of 
the RI report provides additional details pertaining to the activities and potential waste streams at 
IA F1.   

According to the “Mare Island Final Reuse Plan,”IA F1 was originally proposed for reuse as a 
marina with a residential housing area (City of Vallejo 1994); however, this reuse plan has since 
been amended by “Mare Island Specific Plan Amendment and Restatement” document that 
proposes IA F1 for mixed industrial (Reuse Area 10A) and regional parks (Reuse Area 12) 
which is currently being reviewed by the regulatory agencies (City of Vallejo 2008).  Reuse Area 
10A is the South Island Business Park that will be owned by the State Lands Commission and 
subsequently leased to the City of Vallejo for sub-lease to the master developer for development 
consistent with the use restrictions imposed by the State Lands Commission.  State Lands 
Commission jurisdiction over this area requires an industrial land use designation and relocating 
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residential uses to other areas.  The eastern portion of the Reuse Area 10A, consisting of tidal 
wetland, will be open space conservation easement intended to be a protected habitat area.  
Figure 1-4 shows the reuse of IA F1.  Subareas 1 through 4 and the northern portion of Subarea 5 
are within Reuse Area 10A; the southern portion of Subarea 5, and Subarea 7 in its entirety, are 
located within Reuse Area 12. 

Sites at Mare Island that require environmental investigation are divided into three groups:  
Groups I, II, and III.  Group I sites were quickly identified based on site history as requiring 
immediate investigation, and include the 24 Installation Restoration sites (PRC Environmental 
Management, Inc. [PRC] 1995a, 1996, 1997a).  Group II sites were identified in three studies 
conducted in 1994 and 1995:  a preliminary assessment and site investigation (PA/SI) for 
nonradiological sites (PRC 1995a), a PA for ordnance sites (PRC 1995b), and an SI covering 
five additional sites (PRC 1995c).  Other sites of potential concern — identified through a 
fenceline-to-fenceline review of the base conducted by the Navy, the regulatory agencies, and 
the Restoration Advisory Board ─ are referred to as Group III sites.  The sites identified within 
IA F1 are Group II sites.  IA F1 comprises two habitats:  upland and wetland.  The upland habitat 
at IA F1 is divided into six subareas, as described in Sections 2.0, 3.0, 4.0, 5.0, 6.0, and 8.0 of the 
RI report, but all six subareas are evaluated as one exposure unit in the ERA. 

J2.1.1  Upland Habitat (Subareas 1 through 5 and 7) 

The upland habitat consists of Subareas 1 through 5 and Subarea 7 at IA F1 (Figure 1-2 of the RI 
Report).  From the early 1950s until the late 1990s, these subareas were used for historical 
painting operations, manufacture and storage of ordnance, and other maintenance activities.  
Several buildings and enclosures are located throughout the upland habitat.  The upland habitat 
occupies about 53 acres, approximately 40 percent of which is paved with asphalt.  Much of the 
pavement is cracked and rutted.  The remaining portion of the upland habitat consists of unpaved 
soils.  The ground surface generally slopes west to east, with surface elevations ranging from sea 
level on the east side of IA F1 to about 15 feet above msl on the west side.  Utility lines in and 
around the area include storm sewers and pipelines (fresh water and stormwater).  The upland 
habitat consists of the portion of the site most affected by sandblasting activities and contains 
greensand at the surface. 

J2.1.2  Wetland Habitat (Subarea 6) 

The wetland habitat consists of Subarea 6 at IA F1.  The wetland habitat is bordered by IR04 to 
the north and Mare Island Strait (IA K) to the southwest.  The wetland habitat is about 1,800 feet 
long and 250 feet wide at its northern end and about 125 feet wide at the southern end 
(Figure 1-2 of the RI Report).  It occupies about 6.73 acres.  Sediments within the wetland 
habitat, particularly those nearest to the strait and farthest from the upland area, are subject to 
frequent scouring and deposition associated with Mare Island Strait, as well as seasonal 
stormwater flows, tides, and ferry boat wakes.  The transient nature of the sediments means that 
they are likely to be affected by upstream sediments associated with Mare Island Strait, as well 
as surface soils from Mare Island.  Outfalls 33, 34, 35, 36, 102, and 202 are located within the 
geographical boundary of the wetland habitat (Subarea 6).  Outfalls 33, 34, and 35 are flooded at 
mid-tides and high tides; they are considered offshore locations and are not included in the IA F1 
investigation.  These outfalls drain to the offshore areas of Mare Island, and the associated 
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samples are being evaluated as part of the IA K RI report.  Outfalls 102 (associated with 
locations SM102-01 and SM102) and 202 (associated with locations SM49o and SM049-[IN 
PIPE]) are located in the riprap along the shore and also drain off shore; these outfalls will be 
evaluated in the IA K report.  Samples collected to assess contamination associated with Outfall 
36 are included in the ERA dataset for the wetland habitat because Outfall 36 could not be 
located in the field.  Section J2.3.3 discusses the dataset used to evaluate ecological risk in the 
wetland habitat. 

J2.2  ECOLOGICAL SETTING 

Both upland and wetland habitats are present at IA F1 (Figure 1-2 of the RI Report).  In the 
SLERA and Step 3a risk refinement, the upland habitat was evaluated for its potential reuse as 
open space, rather than for the minimal habitat at the site.  However, as described below, 
approximately half of the upland habitat is developed land, and the entire upland area has been 
maintained by the Navy for industrial use.  The upland and wetland habitats support various flora  
and fauna, including special status species, which are discussed below.  

J2.2.1  Flora  

Flora in each habitat type at IA F1 are described below.  

J2.2.1.1  Upland Habitat 

The following habitats dominate the upland area of IA F1:  developed area (49 percent), ruderal 
vegetation (26 percent), non-native grassland (21 percent), and grassland depressions (2 percent).  
A small portion of the site (2 percent) is a transition area between the upland area and the coastal 
salt marsh wetland (described in the following section).  Less than 2 percent of the upland habitat 
is composed of coastal live oak forest, and less than 1 percent is composed of eucalyptus.  The 
upland area is maintained by the Navy as an industrial area, which is regularly mowed as part of 
the Navy’s on-going maintenance program.  No special status plant species are expected to be 
present in the upland area (H.T. Harvey and Associates 2011), although northern harriers (Circus 
cyaneus), a California species of special concern, and white-tailed kites (Elanus leucurus), a 
California fully protected species, may forage in the area.   

The developed area consists of historical munitions buildings, offices, associated outbuildings, 
equipment yards, piers, remnant staging areas, and access roads associated with historical Naval 
activity; the majority of the developed area is devoid of any significant stands of vegetation.   

The area of ruderal vegetation surrounds much of the developed area and is characterized by 
plant species that occur in weedy, disturbed areas that are typically dominated by non-native 
opportunistic plant species.  This area closely resembles open ground associated with non-native 
grassland habitat created by the Navy’s maintenance program. 

Heavily disturbed non-native grassland community occurs throughout much of IA F1, which is 
dominated by a mix of disturbance-tolerant opportunistic non-native grasses and forbs.  One-
third of the area classified as non-native grassland is essentially bare ground, while others 
consists of short (3 to 6 inches tall) mowed vegetation. 
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Grassland depressions at IA F1 are typically located between buildings where shallow, degraded 
depressions and small artificial swales support several inches of herbaceous hydrophytic 
vegetation.  The Navy maintains these areas as part of its on-going maintenance program (H.T. 
Harvey and Associates 2011). 

J2.2.1.2  Wetland Habitat 

The wetland area of IA F1 is characterized by coastal salt marsh wetland.  Much of the area is 
subject to direct tidal influence and wave action.  This type of wetland is characterized primarily 
by pickleweed (Salicornia pacifica) and salt grass (Distichlis spicata), with some stands of 
cordgrass (Spartina sp.), marsh gumplant (Grindelia stricta var. angustifolia), bush seepweed 
(Suaeda moquinii), fat hen (Atriplex triangularis), California sea lavender (Limonium sinuatum), 
and alkali heath (Frankenia salina) interspersed (H.T. Harvey and Associates 2011).  The coastal 
salt marsh wetland is generally composed of moderate quality wetland habitat with regard to 
functions and values; however, some areas were observed to be degraded as a result of the 
physical influence of tidal waters and the overall disturbed nature of the site (H.T. Harvey and 
Associates 2011). 

The literature review accompanying the survey identified the potential presence of one state-
listed rare plant species – Mason’s lilaeopsis (Liliaeopsis masonii).  

J2.2.2  Fauna 

Fauna in each habitat type at IA F1 are described below.  

J2.2.2.1  Upland Habitat 

The upland habitat provides nesting, roosting, and foraging habitat for mammals and birds, even 
though there are few native plants.  No special status species are expected to be present in the 
upland area, with the exception of northern harriers (Circus cyaneus), a California species of 
special concern, and white-tailed kites (Elanus leucurus), a California fully protected species, 
which may forage in the area (H.T. Harvey and Associates 2011). 

As noted earlier, approximately 49 percent of the upland habitat is developed.  Abandoned 
buildings may support bats as maternity colony roosting habitat, day-roosting and night-roosting 
habitat, and as hibernacula.  During the existing conditions and special status species survey, an 
active night roost for bats was observed in the outside stairwell of Building A-266 that most 
likely supported Mexican free-tailed bats (Tadarida brasiliensis); no other signs of bats were 
found during inspections of building exteriors and grounds.  

Ruderal vegetation has limited wildlife value because there is little to forage even for small 
mammals.  Areas with remnant and patchy vegetation and mulch may provide habitat for small 
mammals like California voles (Microtus californicus), deer mice (Peromyscus maniculatus), 
and house mice (Mus musculus), as well as black-tailed jackrabbits (Lepus californicus).  
Although habitat values will improve slightly between the Navy’s maintenance activities, the 
area will continue to be maintained for industrial use. 
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Non-native grasslands comprise 21 percent of the upland area, one-third of which was bare 
ground during the December 2010 existing conditions and special status species survey (H. T. 
Harvey and Associates 2011).  The areas of remnant vegetation provide habitat for common 
small mammals such as California voles, deer and house mice, and black-tailed jackrabbits.  
These small mammals provide the base of a food chain for raptors and mammalian predators.  
Between maintenance activities, coyotes (Canis latrans), raccoons (Procyon lotor), and striped 
skunks (Mephitis mephitis) may forage in the non-native grasslands, and ground-dwelling birds 
such as horned larks (Eremophila alpestris) and western meadowlarks (Sturnella neglecta) may 
inhabit the site. Western toads (Anaxyrus boreas) and bats may use this habitat to forage for 
insects at night (H. T. Harvey and Associates 2011). 

Grassland depressions at IA F1 represent only 2 percent of the upland habitat.  When these areas 
are dry, common wildlife species potentially present include deer mice, house mice, and 
California voles.  Larger mammals such as coyotes, raccoons, and striped skunks may forage 
within these areas, and birds of prey, such as harriers and kites, may forage overhead.  During 
the time of year when these depressions are inundated with water, Pacific chorus frogs 
(Pseudacris regilla) may occupy the pools and the Yuma myotis bat (Myotis yumanensis) may 
forage on the aquatic macro-invertebrates associated with the seasonal pools.  

J2.2.2.2  Wetland Habitat 

The wetland provides key habitat for the federally endangered salt marsh harvest mouse 
(Reithrodontomys raviventris), a rodent species almost entirely dependent on pickleweed.  The 
existing conditions survey indicated that although neighter salt marsh harvest mice nor Suisun 
shrews (Sorex ornatus sinuosus) were observed during the survey, they are presumed to 
potentially inhabit the IA F1 wetland (H.T. Harvey and Associates 2011).  Tidal wetlands at 
Mare Island are also key habitat for many bird species and are used by shorebirds, waders, 
waterfowl, and songbirds for migration, foraging, nesting, and roosting.  Bird species commonly 
found in the wetlands at IA F1 include killdeer (Charadrius vociferous), great blue heron (Ardea 
herodias), and red-winged blackbird (Agelaius phoeniceus).  California clapper rails (Rallus 
longirostric obsoletus) and California black rails (Laterallus jamaicensis coturniculus) likely 
occur on Mare Island in low densities, although the somewhat degraded and fragmented 
condition of the marsh habitat likely prevents the regular occurrence of the rails within IA F1 
(H.T. Harvey and Associates 2011).  The northern harrier also forages in wetland and upland 
habitats.  The California vole and gray fox use wetlands in conjunction with upland habitats to 
fullfil their various habitat requirements.  

J2.2.3  Special Status Species 

Special status species potentially present at IA F1 were determined based on information 
provided in the California Department of Fish and Game’s (CDFG) “California Natural Diversity 
Database” (CDFG 2009).  Special status species are defined as follows:  

• Plants and animals officially listed as "endangered" or "threatened" by (1) the U.S. 
Fish and Wildlife Service (FWS) under the Federal Endangered Species Act (ESA) of 
1973 or (2) CDFG under the California Endangered Species Act (CESA) of 1984  
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• Plants and animals that are "candidate" species for either federal or state listing as 
"endangered" or "threatened" under the ESA or CESA  

• Animal species designated as "fully protected species" in the "Fish and Game Code" 
by the CDFG 

• Plant species designated as "rare" under the Rare Plant Protection Act of 1977  

Table J-1 presents the special status species potentially present at IA F1. 

J2.3  SELECTION OF CHEMICALS OF POTENTIAL ECOLOGICAL CONCERN 

This section identifies the data evaluated in the SLERA for IA F1 and presents the methods used 
to evaluate chemicals detected in site media to identify COPECs.  

J2.3.1  Data Evaluation 

The data collected to date at IA F1 are described in detail in Section 1.2.3 of the RI report.  In 
general, soil and groundwater samples were collected and analyzed for the full suite of analytes 
during multiple rounds of sampling during the characterization phase of the RI.  Soil gas samples 
were also collected from locations in Subareas 3 and 5; locations were biased toward areas with 
known elevated groundwater concentrations.  Soil gas concentrations were used as a 
conservative estimate for burrow air concentrations in the inhalation model for burrowing 
mammals to assess inhalation risks.  The boundary of IA F1 excludes the Mare Island Strait.  
Consequently, no surface water samples were collected.   

Existing soil and sediment data from 0 to 2 feet below ground surface (bgs) obtained at IA F1 
were used to evaluate potential ecological risks to plants, invertebrates, birds, and non-burrowing 
mammals in the SLERA.  Data from 0 to 6 feet bgs from IA F1 were used to evaluate potential 
ingestion risks to burrowing mammals in the upland habitat.  Where site-specific overlap of 
bottom depths occurred, best professional judgment was used to determine whether the sample 
from the termination depth was representative of the intended vertical exposure area. 
Specifically, samples were included if they had both a top depth less than or equal to 2.0 feet bgs 
and a bottom depth less than or equal to 2.5 feet bgs.  

J2.3.2  COPEC Selection 

Surface soil samples collected between 0 and 2 feet bgs and subsurface soil samples collected 
between 0 and 6 feet bgs were analyzed to identify COPECs in the upland habitat.  In the 
wetland habitat, only data for surface soil and sediment samples collected between 0 and 2 feet 
bgs were used to identify COPECs.  Plants, invertebrates, and all vertebrate receptors — except 
the California vole, a burrowing mammal — were evaluated using data for soil from 0 to 2 feet 
bgs; the California vole was evaluated using data for soil from 0 to 6 feet bgs.  Where site-
specific bottom depths overlapped, best professional judgment was used to determine whether 
the sample from the termination depth was representative of the intended vertical exposure area.  
Specifically, samples with both a top depth less than or equal to 2.0 feet bgs and a bottom depth 
less than or equal to 2.5 feet bgs were included in the 0 to 2 feet bgs dataset because it was 
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determined that the samples in this interval were representative of the intended vertical exposure 
area. 

All detected inorganic and organic chemicals were considered COPECs.  Essential nutrients that 
are not priority pollutants, such as calcium, magnesium, potassium, and sodium, were not 
retained as COPECs.  Additionally, bis(2-ethylhexyl)phthalate is a known lab contaminant; 
because it was detected in only one of 396 samples at a very low concentration, it was considered 
a lab artifact and not a true contaminant, and therefore was not retained as a COPEC.  
Hexachloroethane does not occur naturally in the environment but is a by-product of the 
production of other chemicals; it was detected in only one of 396 samples, and little toxicity 
information is available (Agency for Toxic Substances and Disease Registry [ATSDR] 1997b); 
thus, it was also excluded from the evaluation.  Dibenzothiophene also was not evaluated, as 
little toxicity information is available, and dibenzothiophene is likely associated with petroleum 
contamination. 

All COPECs were evaluated for effects on plants and invertebrates.  With the exception of 
volatile organic compounds (VOC), all COPECs were evaluated using a food chain model for 
potential effects on birds and mammals.  VOCs were considered COPECs only for plants, 
invertebrates, and burrowing mammals.  The inhalation pathway was modeled for detected 
VOCs in soil gas to assess risk to burrowing mammals. 

The following totals were calculated for the purposes of evaluating cumulative effects of 
chemical groups.  All other chemicals were evaluated individually: 

Total dichlorodiphenyltrichloroethanes (DDT) were calculated by summing the 
detected concentrations of 2,4’-dichlorodiphenyldichloroethane (DDD), 2,4’-dichlorodiphenyl-
dichloroethene (DDE), 2,4’-DDT, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT. 

Total polychlorinated biphenyls (PCB) were calculated by summing the detected concentrations 
of 18 congeners and then multiplying by 2.  The 18 congeners used in the calculation of total 
PCBs are 8, 18, 28, 44, 52, 66, 101, 105, 118, 128, 138, 153, 170, 180, 187, 195, 206, and 209.  
PCB congeners 77 and 126, which are not major components of environmental mixtures, are not 
included in the totals.  Toxic equivalent factors (TEFs) are available for the following dioxin-like 
PCB congeners: 44, 81, 105, 114, 118, 123, 126, 156, 157, 167, 169, and 189.  Of these PCB 
congeners, only PCBs 44, 105, 118, 126, 156, and 189 were detected at IA F1. 

Total chlordanes were calculated by summing detected concentrations of alpha-chlordane, 
gamma-chlordane, heptachlor, heptachlor epoxide, oxychlordane, hexachlorocyclopentadiene, 
and trans-nonachlor.  

Total benzene hexachlorides (BHC) were calculated by summing detected concentrations of 
alpha-BHC, beta-BHC, delta-BHC, and gamma-BHC (lindane).  

Total endosulfans were calculated by summing detected concentrations of endosulfan I, 
endosulfan II, and endosulfan sulfate. 
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Total endrins were calculated by summing detected concentrations of endrin, endrin aldehyde, 
and endrin ketone.  

Total organotins were calculated by summing detected concentrations of butyltin, dibutyltin, 
tributyltin, monobutyltin, and tetrabutyltin. 

Total low molecular weight (LMW) polynuclear aromatic hydrocarbons (PAH), which are PAHs 
that have molecular weights less than 200 atomic units, were calculated by summing detected 
concentrations of acenaphthene, acenaphthylene, anthracene, fluorene, naphthalene, 
phenanthrene, 1-methylnaphthalene, 2-methylnaphthalene, 1- methylphenanthrene, biphenyl, and 
2,6-dimethylnaphthalene, and 2,3,5-Trimethylnaphthalene. 

Total high molecular weight (HMW) PAHs, which are PAHs that have molecular weights 
greater than 200 atomic units, were calculated by summing detected concentrations of 
benzo(a)anthracene, benzo(a)pyrene, benzo(e)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, 
indeno(1,2,3 cd)pyrene, pyrene, and perylene. 

Toxicity equivalent (TEQ) values were developed for birds and mammals.  TEQs are used to 
assess risk from dioxins and dioxin-like compounds (for example, polychlorinated 
dibenzodioxins, polychlorinated dibenzofurans, and dioxin-like PCB congeners).  The 
compounds considered most toxic are 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and 
1,2,3,7,8- pentachlorodibenzo-p-dioxin (PeCDD), which are assigned a TEF of 1.0.  All other 
dioxin-like compounds are assigned a TEF of less than 1.  The 2005 TEFs published by the 
World Health Organization (Van den Berg and others 2006) are used in this ERA.  The dioxin 
TEQ is calculated by summing the product obtained by multiplying each TEF by the dioxin and 
dioxin-like compound concentration detected at each sampling location.  One-half of the 
detection limit is used as the concentration for nondetected congeners.  The maximum dioxin 
TEQ at each zone of potential impact is used as the exposure point concentration (EPC) for 
dioxin.  Soil samples were not analyzed for dioxins at IA F1; dioxin-like congeners were 
analyzed as part of the analysis for PCBs.  Therefore, only dioxin-like PCB congeners were 
included in the dioxin TEQ calculations for birds and mammals.  

Tables J-2 through J-5 presents the preliminary COPECs and EPCs for each habitat in soil, 
sediment, and soil gas.  

J2.3.3  Offshore Data 

Outfalls 33, 34, 35, 36, 102, and 202 are located within the geographical boundary of the wetland 
habitat (Subarea 6).  Outfalls 33, 34, and 35 are flooded at mid-tides and high tides; they are 
considered offshore locations and are not included in the IA F1 investigation.  These outfalls 
drain to the offshore areas of Mare Island, and the associated samples are being evaluated as part 
of the IA K RI report.  Outfalls 102 (associated with locations SM102-01 and SM102) and 202 
(associated with locations SM49o and SM049-[IN PIPE]) are located in the riprap along the 
shore and also drain off shore; these outfalls will also be evaluated in the IA K report.  Therefore, 
the samples associated with Outfalls 33, 34, 35, 102, and 202 were not considered in the 
ecological risk assessment conducted for IA F1, and they will not be included in future 
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investigations or the FS for IA F1.  Any remedial action necessary for these outfalls will be 
addressed in an FS for IA K.  Samples associated with Outfall 36, which could not be located in 
the field, are included in the IA F1 wetland habitat ecological risk assessment dataset.  

A comparison of maximum concentrations of samples collected within the IA F1 wetland habitat 
and IA K outfalls 33, 34, 35, 102, and 202, evaluated as part of the RI for IA K, is presented in 
Table J-6.  The maximum result for the IA K outfall dataset is greater than the maximum result 
for the IA F1 wetland habitat dataset for all chemicals except for arsenic, copper, mercury, silver, 
thallium, vanadium, and diesel range organics.  The draft IA K RI reported that zinc, total DDTs 
(dichlorodiphenyltrichloroethane), total HMW PAHs, and total LMW PAHs were detected above 
the screening level (the effects range-median [ER-M]) in samples associated with Outfall 33 
collected from the depth interval evaluated in the RI report (0 to 0.5 foot below sediment 
surface) (Battelle 2009).  Pesticides (including total DDTs) and total LMW PAHs were not 
detected in Subarea 6 samples, and were analyzed in three samples for pesticides and four 
samples for total LMW PAHs.  The ER-M screening values are obtained from Long and Morgan 
(1991) and Long and others (1995). 

J2.4  CONCEPTUAL SITE MODEL 

The CSM is a framework for relating ecological receptors to contaminated media.  The CSM 
identifies exposure pathways to be evaluated in the SLERA and provides other key information 
such as chemical sources, release and transport mechanisms, and the relative importance of 
exposure pathways to specific receptor groups.  The CSMs for the upland and wetland habitats 
are presented in Figures J-1 and J-2, and include the following components: 

• Stressors 

• Fate and transport of chemicals 

• Exposure pathways and routes 

• Assessment and measurement endpoints 

J2.4.1  Stressors 

Section 1.2.5 of the RI report details the general CSM for IA F1. Site-specific conditions, as 
well as physical and chemical properties of the COPECs, were evaluated to develop an 
ecological CSM in accordance with EPA’s and DTSC’s ERA methodologies (EPA 1992a, 
1997; DTSC 1996).  The primary contaminant sources at IA F1 are associated with metals and 
explosives released during manufacture and maintenance of munitions, organotins released 
during storage of sandblast material, VOCs and SVOCs released during munitions and painting 
activities, and PCBs and TPH that may have leaked from transformers at IA F1 or may have 
been released from equipment or vehicles used at the site.   

J2.4.2  Fate and Transport 

Physical fate and transport mechanisms of concern include groundwater-surface water 
interactions, surface transport pathways, and biotic transfer.  
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Groundwater-surface water interactions at IA F1 include infiltration of rainwater into the 
subsurface in unpaved areas, dissolution of soil-bound contaminants into groundwater, and 
discharge of contaminants dissolved in groundwater to the Mare Island Strait.  Appendix K of 
the RI report discusses groundwater migration pathways, which are not considered further in 
this SLERA.  

The surface transport of contaminants at IA F1 is primarily through advective transport of 
moving surface water such as rainwater, tidal water fluctuations, floodwaters, and the erosive 
action of ferryboat wakes.  Contaminants may be transported either in the dissolved phase, such 
as salts precipitated on the ground surface that dissolve in surface water during flooding, or 
through sorption to suspended particles that become entrained in the water column by 
resuspension or scouring during flooding.  Another possible mechanism for movement of soil 
particles at the site is through windblown dust.  The predominant wind direction at IA F1 is from 
the west, with strong westerly winds often occurring in the summer.  Consequently, wind erosion 
is expected to transport contaminants primarily east of the site.  The erosive potential of wind is 
mitigated to a significant degree by vegetation and hydric soils that are present at many areas of 
IA F1.  Specifically, the presence of dense growths of sedge and pickleweed along the shoreline 
is expected to hold sediments in place and prevent wind erosion.  A few locations in the upland 
habitat are devoid of vegetation; therefore, surface soils in these areas may be more subject to 
wind dispersal.  

Biotic transfer of contaminants at IA F1 occurs through the movement and activities of animals.  
Contaminants in the tissues of mobile receptors, such as fish, insects, and migratory birds, may 
be carried off site and deposited at other locations in feces and corpses.  Furthermore, 
contaminant distribution and partitioning in the wetland and aquatic environments are affected 
by burrowing animals, such as amphipods and fish.  In addition, chemicals may be transferred 
through the food web by incidental ingestion of contaminated soil or sediment or through 
ingestion of contaminated food items such as plants or prey.  

J2.4.3  Exposure Pathway Evaluation 

Potentially complete exposure pathways to ecological receptors were evaluated based on the fate 
and transport processes associated with each COPEC.  For an exposure pathway to be considered 
complete, a COPEC must be able to travel from the source to the receptor and must be taken up by 
the receptor through one or more exposure routes.  Complete exposure pathways present the 
greatest potential risks of adverse effects to receptors of concern.  Potential exposure pathways that 
may result in receptor contact at IA F1 include exposure to surface water via direct contact and 
ingestion, soil gas via inhalation of volatilized chemicals, soil and sediment via direct contact and 
incidental ingestion, outdoor air and dust via inhalation, and food chain transfer via ingestion of 
contaminated prey.  Potential exposure routes to receptors from these pathways in the upland and 
wetland habitats are discussed further below (Figures J-1 and J-2).  

Soil and sediment were considered the most important exposure media at IA F1.  The surface 
water and groundwater exposure pathways were not evaluated because the only surface water 
that may result in exposure to receptors is Mare Island Strait.  The depth to groundwater over 
much of IA F1 is 5 to 8 feet bgs and extends to a depth greater than the expected depth of animal 
burrows.  Although it is conceivable that burrowing receptors might be exposed to the shallow 
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groundwater, it is assumed that no receptor would burrow to groundwater and expose the burrow 
to open water.  However, it is reasonable to assume that burrowing receptors might be exposed to 
volatile chemicals originating in groundwater and soil in their burrows and volatilizing into the 
burrow space.  Therefore, the inhalation model includes exposure to volatile compounds detected 
in soil gas samples, as soil gas concentrations serve as an estimate of concentrations of chemicals 
that may volatilize into a burrow. 

Windblown dust could represent a complete exposure pathway because some areas of exposed soil 
exist.  However, vegetation mitigates this exposure substantially, and exposure to windblown dust 
is an insignificant pathway when compared with food-chain transfer and direct exposure to soils 
(see the discussion below).  Therefore, it was not considered further in this SLERA. 

Exposure routes, or the point of entry of a chemical into a receptor, include root uptake and leaf 
sorption for plants and inhalation, dermal contact, and ingestion of contaminated soil, surface water, 
and food for animals.  Plants exposed to chemicals in soil may accumulate concentrations in tissues 
that cause adverse effects on growth, reproduction, or survival.  Independent of direct effects on the 
plant, chemicals in plant tissues may be transferred to herbivores, omnivores, and detritivores, 
which in turn may be consumed by omnivores and carnivores.  This food chain transfer and 
associated bioaccumulation may result in unacceptably high doses of chemicals to higher 
trophic-level consumers.  Therefore, risk to receptors at each trophic level was addressed 
separately to account for specificity in exposure parameters.  

Ingestion of chemicals in soil and prey was considered the predominant exposure pathway for 
birds and mammals.  Terrestrial birds and mammals may ingest soil directly while they feed, 
groom, and burrow (Beyer, Connor, and Gerould 1994).  Soil on or in the bodies of prey may also 
be consumed with the prey.  For example, a bird feeding on an earthworm may ingest soil 
incidentally while probing for and eating the worm.  A food chain modeling approach was used to 
evaluate potential effects of ingestion of chemicals by representative birds and mammals.   

Inhalation of chemicals that have volatilized into the burrow space is a potentially complete 
exposure pathway for burrowing mammals such as the California vole.  Burrowing mammals may 
inhale chemicals while resting, grooming, eating, or traveling through the burrow.  Inhalation is 
typically a minor exposure pathway when compared with exposure through ingestion of 
contaminated soil or prey. 

J2.4.4  Selection of Assessment and Measurement Endpoints 

EPA defines an assessment endpoint as an “explicit expression of an environmental value to be 
protected” (EPA 1997).  Various definitions of valuable ecological resources include resources 
(1) without which ecosystem function would be significantly impaired; (2) that provide critical 
resources, such as habitat or fisheries; and (3) that are perceived by humans as being valuable, 
such as endangered species and other issues addressed by legislation.  Useful assessment 
endpoints define both valuable ecological resources at a site and characteristics of resources to be 
protected, such as reproductive success or production per unit area.  

Unlike a human health risk assessment, which evaluates only one species, an ERA evaluates 
multiple species with different degrees of exposure and toxicological responses.  In this 



 

Appendix J, IA F1 RI Report J-15  

assessment, the focus was on endpoints most likely to be affected given the fate and transport 
mechanisms of the COPECs, the ecotoxicological properties of the COPECs, the habitats at IA 
F1, and potential receptors at IA F1.  The assessment endpoints summarized below were used to 
evaluate the potential ecological risk at IA F1.  

• Protection and maintenance of terrestrial and wetland plants:  The plant 
community forms the basis of the food chain at IA F1, and adverse effects on the 
plant community could reduce availability of food to higher trophic-level consumers; 
therefore, the health of plants was considered an ecological resource to be protected.  

• Protection and maintenance of terrestrial invertebrates and benthic 
macroinvertebrates:  Terrestrial invertebrates and benthic macroinvertebrates are a 
major food source of upper trophic-level consumers.  Adverse effects on 
macroinvertebrates (primary consumers) could result in a reduction of food available 
to higher trophic-level consumers; therefore, survival, growth, and reproduction of 
terrestrial and benthic macroinvertebrates were considered ecological resources to be 
protected.  

• Protection and maintenance of upland and wetland herbivorous birds and 
mammals and individual salt marsh harvest mice:  Herbivorous birds and 
mammals provide food for upper-trophic-level consumers.  Adverse effects on these 
secondary consumers could reduce the amount of food available to higher trophic-
level consumers.  The salt marsh harvest mouse (Reithrodontomys raviventris) is a 
federal and state endangered species known to be present in Mare Island wetlands. 
Adverse effects on herbivorous mammals (primary consumers) could decrease the 
population of a special status species; therefore, protection and maintenance of 
herbivorous birds and mammals, and salt marsh harvest mice in particular, were 
considered ecological resources to be protected. 

• Protection and maintenance of upland and wetland omnivorous birds:  
Omnivorous birds provide food for upper-trophic-level consumers.  Adverse 
effects on these secondary consumers could reduce the amount of food available 
to higher trophic-level consumers.  Some omnivorous birds, such as waterfowl, 
are highly valued and protected by humans. 

• Protection and maintenance of upland and wetland carnivorous birds and 
mammals:  Carnivorous birds are important consumers at the site and play a role in 
structuring the community and are susceptible to the effects of bioaccumulating 
COPECs.  Adverse effects on these top predators would be undesirable because the 
loss of top predators generally leads to disruption of lower trophic levels.  Carnivorous 
mammals such as the gray wolf are directly protected by humans. 

• Protection and maintenance of upland and wetland invertivorous birds and 
mammals:  Invertivorous birds and mammals provide food for upper-trophic-level 
consumers and play a role in maintaining ecosystem diversity.  Adverse effects on these 
secondary consumers could reduce the amount of food available to higher trophic-level 
consumers and remove important controls of invertebrate populations.   
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Table J-7 summarizes the assessment and measurement endpoints for each habitat.  Assessment 
endpoints are usually not amenable to direct measurement; therefore, measurement endpoints 
were identified through risk questions developed from the assessment endpoints.  EPA defines a 
measurement endpoint as “a measurable ecological characteristic that is related to the valued 
characteristic chosen as the assessment endpoint is a measure of biological effects (such as 
mortality, reproduction, or growth)” (EPA 1997).  Measurement endpoints more closely reflect 
technical considerations in the risk assessment process; that is, measurement endpoints are 
focused on both direct measures of ecological effects such as toxicity tests and indirect measures 
such as food chain modeling that allow for an evaluation of risk to representative receptors.  
Measurement endpoints can include measures of exposure or effect and are frequently numerical 
expressions of observations.  Measurement endpoints are often expressed as statistical or 
arithmetic summaries of observations and can include measures both of effect and of exposure.  
Each measurement endpoint correlates directly with one of the defined assessment endpoints and 
was based on available literature on mechanisms of toxicity.   

Measurement endpoints were identified for IA F1 to evaluate risk based on available literature 
regarding mechanisms of toxicity.  Measurement endpoints were selected based on (1) the 
species and communities present or potentially present at IA F1, (2) the adequacy of the 
information on the particular endpoint based on literature research, and (3) the ability of the 
endpoint to provide information addressing risk questions developed from the assessment 
endpoint.   

The measurement endpoints used for evaluating potential ecological effects on the assessment 
endpoints are summarized below.  

• For plants, comparison of soil and sediment COPEC concentrations to 
ecotoxicity benchmarks:  Concentrations of COPECs in soil and sediment were 
compared with Ecological Soil Screening Levels (Eco-SSLs) (EPA 2008) or Oak 
Ridge National Laboratory (ORNL) benchmarks for plants (Efroymson and others 
1997a).  Hazard quotients (HQ) were developed by dividing the maximum 
concentration in soil by the Eco-SSL or ORNL benchmark.  Potential risk to 
terrestrial plants was indicated where concentrations of COPECs in site soil exceeded 
the Eco-SSL or ORNL benchmark. 

• For terrestrial macroinvertebrates, comparison of soil COPEC concentrations to 
ecotoxicity benchmarks:  Concentrations of COPECs in soil were compared with 
Eco-SSLs (EPA 2008) or ORNL benchmarks for invertebrates (Efroymson and others 
1997b).  HQs were developed by dividing the maximum concentration in soil by the 
Eco-SSL or ORNL benchmark.  Potential risk to terrestrial invertebrates was 
indicated where concentrations of COPECs in site soil exceeded the Eco-SSL or 
ORNL benchmark.  
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• For benthic macroinvertebrates, comparison of sediment COPEC 
concentrations to ecotoxicity benchmarks for benthic invertebrates: 
Concentrations of COPECs in sediment were compared with effects range-low 
(ER-L) values (Long and Morgan 1991; Long and others 1995; Long and MacDonald 
1992).  HQs were developed by dividing the maximum concentration in soil by the 
ER-L values.  Potential risk to benthic macroinvertebrates was indicated where 
concentrations of COPECs in site sediment exceeded the ER-L value. 

• For birds and mammals, reproductive or physiological effects were 
evaluated using the HQ approach.  Potential reproductive or physiological effects 
were evaluated using literature-derived toxicity reference values (TRV).  
Conservative daily doses were modeled based on chemical concentrations at the site 
and information on natural history for avian and mammalian receptors.  HQs were 
developed by dividing the estimated daily dose for each chemical by the high and low 
TRVs.  Potential risk to birds and mammals was indicated where the HQ based on the 
low TRV exceeded 1.0. 

If no benchmark or TRV was available for a COPEC for a receptor group, no conclusions could 
be drawn in the SLERA about the risk posed to the receptor group.  The risks from these 
COPECs are therefore considered unknown and were evaluated qualitatively in the Step 3a risk 
refinement. 

Five upland vertebrate receptors were selected as representative of the feeding guilds associated 
with the upland habitat at IA F1. 

• The western meadowlark (Sturnella neglecta) as a surrogate for herbivorous birds 

• The northern harrier as a surrogate for carnivorous birds 

• The California vole (Microtus californicus) as a surrogate for herbivorous burrowing 
mammals 

• The ornate shrew (Sorex ornatus) as a surrogate for small invertivorous mammals 

• The gray fox as a surrogate for carnivorous mammals 

Six wetland vertebrate species were selected as representative of the feeding guilds associated 
with the wetland habitat at IA F1. 

• The mallard (Anas platyrhynchos) (non-breeding and breeding) as a surrogate for 
herbivorous and omnivorous birds 

• The killdeer as a surrogate for invertivorous birds 

• The northern harrier and the great blue heron as surrogates for carnivorous birds  

• The salt marsh harvest mouse as a surrogate for small herbivorous mammals 

• The gray fox as a surrogate for carnivorous mammals 
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J3.0  ASSESSMENT OF RISK TO PLANTS 

The following process was used to evaluate whether chemical exposure to plants in the upland 
and wetland habitats at IA F1 poses unacceptable risks.  

1. Exposure assessment: complete exposure pathways were identified in each habitat 
(Section J3.1). 

2. Ecological effects assessment: potential risks to plants were identified by comparing 
maximum chemical concentrations in soil and sediment with toxicity benchmarks 
(Section J3.2). 

3. Risk characterization: HQs were calculated by dividing maximum soil and sediment 
chemical concentrations of plant COPECs by toxicity benchmarks (Section J3.3). 

J3.1  EXPOSURE ASSESSMENT FOR PLANTS 

The prevalent pathways that may result in exposure of vascular plants to chemicals are root 
absorption of contaminants in soil solutions, leaf cuticle absorption of volatile or aerial 
suspended contaminants, and contaminated soil contact with vegetative parts of the plant.  Plants 
are exposed to chemicals via direct contact with soil at IA F1.  Contaminants absorbed through 
roots can be translocated through the vascular system to other portions of the plant.  Dissolved 
contaminants that contact leaves or stems can penetrate the cuticle and enter free spaces in the 
leaves or stems.  The fate and rate of transport of contaminants in leaves and stems depends on 
the age of the vegetative part, the form of the contaminant, and the microenvironment.  Once 
inside the leaf or stem, contaminants will either be bound and localized or will cross the 
membranes of sieve cells and be translocated (Hughes 1981).  In upland areas, root uptake is the 
dominant route of entry for metals into plants (Hughes 1981).  Bioavailability of inorganic 
chemicals for root uptake depends on soil characteristics such as hydrogen ion concentration 
(pH), soil oxidation state, and organic content and composition.  One hundred percent 
bioavailability was assumed for this SLERA.  Exposure estimates for plants used the maximum 
concentration of each COPEC detected from 0 to 2 feet bgs at the site.   

J3.2  EFFECTS ASSESSMENT FOR PLANTS 

Exposure estimates for COPECs were compared with Eco-SSLs (EPA 2008) or, if Eco-SSLs 
were not available, with ORNL toxicity-based benchmarks (Efroymson and others 1997a) to 
identify chemicals that pose a potentially unacceptable risk for plants.  Tables J-8 and J-9 present 
the comparison of chemical concentrations with plant (and invertebrate) toxicity benchmarks for 
upland and wetland habitats.  Iron, calcium, magnesium, potassium, and sodium were not 
identified as COPECs because they are not considered potentially toxic and because these 
chemicals occur naturally and are essential nutrients or play a key role in metabolism.  The 
Eco-SSL and ORNL plant toxicity benchmarks are described further in the following paragraphs.  

Eco-SSLs are risk-based concentrations of chemicals in soil that are protective of ecological 
receptors likely to come into contact with soil, either directly or via ingestion of biota that live in or 
on soil (EPA 2008).  Eco-SSLs were derived based on a literature review of available toxicity data 
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on plants, invertebrates in soil, birds, and mammals.  Eco-SSLs are intended for screening 
chemical concentrations in soil.  Eco-SSLs for plants apply to soils where the pH is between 4.0 
and 8.5, with an organic matter content less than or equal to 10 percent (EPA 2008).  Eco-SSLs are 
available for only a few metals.  The Eco-SSL is selected preferentially as the toxicity benchmark. 
The plant Eco-SSL for aluminum is based on soil pH (EPA 2008).  The EPA recommends that 
aluminum not be considered a COPEC in non-acidic soils with a pH of 5.5 or greater. Soil pH at 
IA F1 is greater than 5.5; therefore, aluminum is not considered a COPEC. 

The ORNL plant toxicity benchmarks are based on a literature review of toxicological studies of 
chemical effects on growth and yield of terrestrial plants.  Growth and yield are ecologically 
significant responses both in terms of sustaining plant populations and the ability of vegetation to 
support higher trophic-level species.  ORNL plant toxicity benchmarks represent concentrations 
of chemicals that correspond to the lowest observed effects concentration for the 10th percentile 
of plant species tested (Efroymson and others 1997a).  The methodology used to develop ORNL 
plant toxicity benchmarks has proven extremely conservative in practice; therefore, the risk 
estimates are also conservative.  

ORNL indicates low confidence in the benchmarks for antimony (further discussed in 
Section J6.0) and moderate confidence in benchmarks for lead.  ORNL plant toxicity benchmarks 
are lower than most ecological preliminary remediation goals (PRG) (Efroymson and others 
1997b); however, the ORNL plant toxicity benchmarks are the best available general benchmarks 
for terrestrial plants.  

No benchmarks are currently available for wetland plants.  Wetland plants were evaluated using 
terrestrial plant benchmarks.  

An HQ approach was used to evaluate risks to plants in the upland and wetland habitat.  HQs 
were calculated using the following formula:  

( )
( )kgmg

kgmg
BenchmarkPlant

ionConcentratHQPlant
/
/

==  

where: 

mg/kg = Milligrams per kilogram 

Based on the HQ approach, if an HQ for a chemical calculated using the maximum concentration 
(HQmax) exceeds 1.0, a potential risk to plants exists.  

J3.3  CHARACTERIZATION OF RISK TO PLANTS 

Selection of COPECs for plants that require additional evaluation in the Tier 2, Step 3a risk 
refinement involved a quantitative evaluation of maximum concentrations compared with Eco-
SSL and ORNL plant toxicity benchmarks to calculate HQmax values.  All chemicals with HQmax 
values greater than 1.0 were identified as posing potential risk and identified for evaluation in 
Step 3a of the BERA.  If no benchmarks were available for a preliminary COPEC, the chemical 
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was automatically identified as posing potential risk and is retained for further evaluation in Step 
3a of the BERA.  The results of the comparison of the maximum concentrations with plant 
toxicity benchmarks are presented in Tables J-8 through J-9 for the upland and wetland habitats.  

Plant COPECs with an HQmax greater than 1.0 are as follows: 

• Upland Habitat:  antimony, arsenic, barium, chromium, cobalt, copper, lead, 
manganese, mercury, nickel, selenium, vanadium, and zinc 

• Wetland Habitat:  arsenic, chromium, cobalt, copper, manganese, mercury, 
molybdenum, nickel, vanadium, and zinc 

The following COPECs did not have an Eco-SSL or ORNL plant toxicity benchmark and are 
therefore retained for evaluation in Step 3a of the BERA (Section J8.0):  

• Upland Habitat:  titanium, dioxin TEQ, picric acid, Aroclor-1260, dieldrin, 
endosulfan I, hexachlorobenzene, total chlordanes, total DDTs, total endrins, total 
BHC, 4-methylphenol, carbazole, dibenzofuran, n-nitrosodiphenylamine, 2,4-
dinitrotoluene (DNT), 2,6-DNT, total HMW PAHs, 1,2-dichloroethane, 1,2-
dichloroethane (total), 2-butanone, acetone, benzene, carbon disulfide, 
chloromethane, cis-1,2-dichloroethene, ethylbenzene, tetrachloroethene, trans-1,2-
dichloroethene, trichloroethene, and xylenes (total) 

• Wetland Habitat:  dioxin TEQ, total organotins, total HMW PAHs, and carbon 
disulfide 

J4.0  ASSESSMENT OF RISK TO INVERTEBRATES 

Invertebrate COPECs were identified in each habitat by comparing chemical concentrations 
with Eco-SSLs or ORNL earthworm toxicity benchmarks in the upland habitat, and with ER-L 
values in the wetland habitat.  The following process was used to evaluate whether chemical 
exposure to invertebrates in the upland and wetland habitats at IA F1 poses unacceptable risks.  

1. Exposure assessment:  complete exposure pathways were identified in each habitat 
(Section J4.1).  

2. Ecological effects assessment:  potential risks to invertebrates were identified by 
comparing maximum chemical concentrations in soil and sediment with toxicity 
benchmarks (Section J4.2). 

3. Risk characterization:  HQs were calculated by dividing maximum soil and sediment 
chemical concentrations of invertebrate COPECs by toxicity benchmarks 
(Section J4.3). 
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J4.1  EXPOSURE ASSESSMENT FOR INVERTEBRATES 

Invertebrates are exposed to chemicals when they come into contact with or ingest contaminated 
soil or sediment.  Chemical accumulation or toxicity takes place only after exposure has 
occurred.  In the SLERA, exposure to invertebrates was considered to occur via direct contact 
with contaminated soil.  Ingestion of soil by terrestrial invertebrates is included in the direct 
contact pathway.   

Some benthic invertebrates, such as deposit-feeders and detritivores, directly ingest sediment.  
Digestive processes for these organisms may allow uptake of some metals and organic 
contaminants bound to sediments (Campbell and Tessier 1989; Luoma and others 1992).  Many 
deposit-feeding organisms selectively ingest certain particle sizes; taxa that ingest small particles 
may be more exposed to chemicals in sediment.  Aquatic invertebrates respire large volumes of 
water, which may allow for uptake of soluble contaminants across gills and other specialized 
membranes or the integuments of the organisms (Hawker 1990).  

Biological factors that affect exposure include feeding mode, selectivity in diet, position in the 
food chain, foraging depth, organism size, assimilation efficiency, and detoxifying mechanisms 
(Connell 1990; Fisher 1995).  Variability in exposure also results from the mobility of 
organisms; some invertebrates are relatively immobile after a planktonic larval phase, but others 
remain highly mobile throughout their lives.  Complete exposure pathways for benthic 
invertebrates in offshore sediments therefore include dermal contact with sediment, surface 
water, or pore water; and dietary exposure to sediment, detritus, and prey (Hawker 1990; 
Luoma and Jenne 1976).  

J4.2  EFFECTS ASSESSMENT FOR INVERTEBRATES 

Exposure estimates for COPECs in the upland habitat were compared with Eco-SSLs 
(EPA 2008) or, if Eco-SSLs were not available, with ORNL toxicity-based benchmarks 
(Efroymson and others 1997a) to identify chemicals that pose a potentially unacceptable risk to 
terrestrial invertebrates.  Exposure estimates for COPECs in the wetland habitat were compared 
with ER-L values (Long and others 1995) to identify chemicals that pose a potentially 
unacceptable risk to benthic invertebrates.  Tables J-8 and J-9 present the comparison of 
chemical concentrations with invertebrate toxicity benchmarks for each habitat.  Iron, calcium, 
magnesium, potassium, and sodium were not retained as COPECs because they occur naturally 
and are essential nutrients that play a key role in metabolism; therefore, they are not likely to be 
considered toxic.  The Eco-SSL, ORNL invertebrate toxicity benchmarks, and ER-L values are 
described further in the following paragraphs.  

Eco-SSLs are risk-based concentrations of chemicals in soil that are protective of ecological 
receptors likely to come into contact with soil, either directly or via ingestion of biota that live in 
or on soil (EPA 2008).  Eco-SSLs were derived based on a literature review of available toxicity 
data on plants, invertebrates in soil, birds, and mammals.  Eco-SSLs are intended for screening 
chemical concentrations in soil.  Eco-SSLs are available for only a few metals and are selected 
preferentially as the toxicity benchmarks.  The terrestrial invertebrate Eco-SSL for aluminum is 
based on soil pH (EPA 2008).  The EPA recommends that aluminum not be considered a COPEC 
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in non-acidic soils with a pH of 5.5 or greater. Soil pH at IA F1 is greater than 5.5; therefore, 
aluminum is not considered a COPEC in the upland habitat. 

The ORNL invertebrate toxicity benchmarks are based on a literature review of toxicological 
studies of chemical effects on growth and reproduction of invertebrates.  The earthworm toxicity 
benchmarks for invertebrates were derived by rank-ordering the lowest observed effect 
concentration (LOEC) values and then choosing a number that approximated the percentile of 
effects concentrations.  Statistical fitting was not used because data were seldom sufficient and 
because the benchmarks were used as comparison values and do not require the consistency and 
precision of regulatory criteria.  The lowest LOEC was used if 10 or fewer values were available 
for a chemical.  The 10th percentile LOEC value was used if more than 10 values were available.  
If the 10th percentile fell between LOEC values, the toxicity benchmark was chosen by 
interpolation.  Test endpoints that indicate a high frequency of lethality are not appropriate because 
these benchmarks are intended to be thresholds for significant effects on growth and production; 
therefore, the value was divided by a factor of 5 when a benchmark was based on a lethal 
concentration or on some other endpoint that included a 50 percent or greater reduction in 
survivorship (Efroymson and others 1997a).  

ER-L values (Long and others 1995) are based on chemical and biological effects data from a 
wide variety of studies on invertebrates in marine and estuarine sediments, including the 
National Oceanic and Atmospheric Administration (NOAA) database (NOAA 1991).  The ER-L 
represents the lower 10th percentile of the effects data.  Concentrations below the ER-L 
represent levels at which direct adverse biological effects to invertebrates are rarely expected.  
ER-L values were used to generate HQs in the SLERA.  

An HQ approach was used to evaluate risks to invertebrates in the upland and wetland habitats at 
IA F1.  Invertebrate HQs were calculated using the following formula:  

( )
( )kgmg

kgmg
BenchmarkteInvertebra

ionConcentratHQteInvertebra
/
/

==  

Based on the HQ approach, a potential risk to macroinvertebrates exists if an HQ for a chemical 
based on the maximum concentration (HQmax) exceeded 1.0.  

J4.3  CHARACTERIZATION OF RISK TO INVERTEBRATES 

Selection of COPECs for invertebrates that require additional evaluation in Tier 2, Step 3a risk 
refinement involved a quantitative evaluation of maximum concentrations compared with Eco-
SSL or ORNL earthworm toxicity benchmarks, or ER-L values, to calculate HQmax values. All 
chemicals with HQmax values greater than 1.0 were identified as posing potential risk and were 
identified for evaluation in Step 3a of the BERA.  Preliminary COPECs for which there were no 
benchmarks were automatically identified as posing potential risk and were retained for further 
evaluation in Step 3a of the BERA. The results of the comparison of the maximum 
concentrations with invertebrate toxicity benchmarks are presented in Tables J-8 and J-9 for the 
upland and wetland habitats.  
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The following COPECs in the upland habitat had maximum site concentrations exceeding Eco-
SSL or ORNL values:  

barium, chromium, copper, lead, manganese, mercury, and zinc 

The following COPECs in the wetland habitat had maximum site concentrations exceeding ER-L 
values:  

arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc, and total PCBs 

The following COPECs in the upland habitat did not have Eco-SSL or ORNL values and are 
therefore retained for evaluation in Step 3a of the BERA (Section J8.0):  

cobalt, molybdenum, silver, thallium, tin, titanium, vanadium, dioxin TEQ, picric acid, 
Aroclor-1254, Aroclor-1260, total PCBs, dieldrin, endosulfan I, hexachlorobenzene,  
total chlordanes, total DDTs, total endrins, total BHC, 4-methylphenol, carbazole, 
dibenzofuran, 2,4-DNT, 2,6-DNT, 1,2-dichloroethane, 1,2-dichloroethane (total),  
2-butanone, acetone, benzene, carbon disulfide, chloromethane, cis-1,2-dichloroethene, 
ethylbenzene, tetrachloroethene, styrene, trans-1,2-dichloroethene, toluene, 
trichloroethene, and xylenes (total) 

The following COPECs in the wetland habitat did not have ER-L values and are therefore 
retained for evaluation in Step 3a of the BERA (Section J8.0):  

aluminum, barium, beryllium, cobalt, manganese, molybdenum, selenium, thallium,  
vanadium, dioxin TEQ, total organotins, and carbon disulfide  

J5.0  ASSESSMENT OF RISK TO BIRDS AND MAMMALS 

The evaluation of risk to birds and mammals is based on the selected assessment and 
measurement endpoints identified in Section J2.4.3.  Food chain models (FCM) are used to 
assess exposure of birds and mammals to COPECs ingested in food or incidentally during other 
activities.  These models are conceptually simple and focus on ecological receptors that represent 
feeding guilds of concern.  FCMs are one method of integrating ecological and COPEC 
information into the risk assessment process, especially for COPECs that tend to bioconcentrate 
or bioaccumulate (Pascoe, Blanchet, and Linder 1996).  In addition to FCMs, an inhalation 
model was used to assess exposure of the California vole to chemicals detected in soil gas, that 
could accumulate in underground burrows.   

The following process was used to evaluate whether chemical exposure to vertebrates in the 
upland and wetland habitats at IA F1 pose unacceptable risks.  

1. Exposure assessment:  complete exposure pathways were identified in each habitat 
(Section J5.1). 

2. Ecological effects assessment:  potential risk was estimated for receptors in each 
habitat using a food-chain model (Section J5.2). 
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3. Risk characterization:  HQs were calculated by dividing estimated doses by high and 
low TRVs (Section J5.3).  

J5.1  EXPOSURE ASSESSMENT FOR BIRDS AND MAMMALS 

The following sections describe the models used to estimate ingested doses and inhaled 
concentrations of site COPECs for birds and mammals using site-specific soil, sediment, and soil 
gas concentrations and estimated concentrations in prey.  Other pathways (ingestion of drinking 
water and dermal contact) were not evaluated in this SLERA because exposure through these 
pathways is expected to be limited.  No surface water bodies are present at IA F1, so ingestion of 
drinking water is not a complete pathway.  Dermal exposure routes were not addressed 
quantitatively because they are considered less important (EPA 2000) and because limited data 
exist on exposure and absorption rates.  

J5.2  EXPOSURE TO BIRDS AND MAMMALS 

This section describes the models used to estimate ingested and inhaled doses of COPECs at 
both sites for higher-level birds and mammals using estimated prey concentrations obtained from 
the literature. 

FCMs were used to assess exposure of bird and mammals to chemicals ingested in food or 
incidentally during other activities, especially for chemicals that bioaccumulate (Pascoe, 
Blanchet, and Linder 1996).  In addition to FCMs, inhalation models were used to assess 
exposure of the California vole to chemicals detected in soil gas that have volatilized from soil 
and groundwater (EPA 1993).  These models focus on receptors of concern that are expected to 
live in underground burrows where vapors could accumulate.  

The following sections describe the models used to estimate ingested and inhaled doses of site 
COPECs for birds and mammals using site-specific soil and estimated concentrations in prey. 

J5.2.1  Quantitative Evaluation of Risk Using a Food-Chain Model 

FCMs for birds and mammals assume that exposure to COPECs is primarily through ingestion of 
contaminated soil and prey.  Exposure models estimate the mass of a COPEC internalized daily by 
a receptor per kilogram of body weight per day (the daily COPEC dose).  Estimates of exposure 
are generally based on knowledge of the spatial and temporal distribution of both COPECs and 
receptors, and on specific natural and life history characteristics that influence exposure to 
COPECs.  The maximum concentrations for soil or sediment samples collected from 0 to 2 feet 
bgs in the upland and wetland habitat were used in FCMs for all vertebrate receptors (except for 
the California vole, a burrowing mammal).  The California vole was evaluated using data for soil 
for 0 to 6 feet bgs in the upland habitat only.  Estimated COPEC concentrations in prey were 
based on the soil concentration and a site-specific (Tetra Tech 2002b) or literature-derived 
bioaccumulation factor (BAF) or regression model as described in EPA’s Eco-SSL guidance 
(EPA 2005a).  The parameters used in estimating total daily doses to birds and mammals are 
provided in Tables J-10 through J-18.  Site-specific BAFs include BAFs calculated during the 
onshore ERA for pickleweed, plants, mammals, earthworms; and BAFs calculated for benthic 
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invertebrates from other IAs at Mare Island (Tetra Tech 2002b).  BAFs are discussed in the 
following section.   

Maximum daily doses were estimated for each COPEC and representative receptor where 
adequate data were available and these models were appropriate.  As specified in both Navy 
(1999) and EPA (1997) guidance for SLERAs, all estimated doses were calculated using the 
maximum site-specific concentrations in soil and site-specific or literature-derived BAFs (to 
estimate concentrations in prey).  These doses were then compared with high and low TRVs to 
estimate the potential adverse biological effects on the receptor.  The risk to each representative 
species was characterized using an HQ approach based on this comparison.  The total exposure 
from ingestion for each receptor of concern was calculated as the sum of the dietary exposure.  
The following generic equation was adapted for each representative receptor: 

BW
SUF  ])CIR[+]CIR([

 = Dose
soilsoilpreyprey

total
×××  

where: 

Dosetotal = Estimated dose from ingestion (milligrams per kilogram body weight per 
day [mg/kg/day]) 

IRprey = Ingestion rate of prey (kilograms per day [kg/day] [dry weight]) 
Cprey = Concentration in dry weight of COPEC in prey (mg/kg) 
IRsoil = Ingestion rate of soil (kg/day [dry weight]) 
Csoil = Concentration in dry weight of COPEC in soil (mg/kg) 
SUF = Site use factor (unitless) 
BW = Adult body weight (kg) 

SLERA risk estimates ensure that the assessment does not indicate little or no risk when a 
risk exists; therefore, conservative assumptions were used in this FCM analysis in the absence of 
site- or species-specific data.  Exposure was assessed in the context of the following linear food 
chains to evaluate potential ecological effects on birds and mammals:  

Soil → Plants and Invertebrates → western meadowlark 

Soil → Small Mammals → northern harrier 

Soil → Plants → California vole 

Soil → Invertebrates → ornate shrew 

Soil → Small Mammals → gray fox 

Soil → Plants → mallard (non-breeding) 

Soil → Plants and Aquatic Invertebrates → mallard (breeding) 

Soil → Aquatic Invertebrates → killdeer 

Soil → Small Mammals and Aquatic Invertebrates → great blue heron 

Soil → Plants (Pickleweed) → salt marsh harvest mouse 
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Because of the conservative nature of the SLERA, all receptors were considered exposed to the 
maximum concentration of COPECs 100 percent of the time (site use factor [SUF] = 1) (Navy 
1999; EPA 1997).  Receptor-specific SUFs were not used in the SLERA evaluation of risks to 
vertebrates.  Information on the receptor's home or foraging range is provided in Tables J-10 
through J-18.  Minimum body weights and ingestion rates based on the minimum body weight 
were used to calculate the total daily doses.  

Bioaccumulation Factors and Models 

Mare Island-specific median BAFs for pickleweed, plants, invertebrates, aquatic invertebrates, 
and small mammals were calculated as part of the onshore ERA (Tetra Tech 2002b).  First, 
BAFs were calculated for discrete locations using the concentrations for co-located tissue and 
soil or sediment samples.  Second, the median of all of the calculated BAFs was identified and 
used for the median BAF.  The Mare Island median BAFs are based on data for IAs H, I, and J, 
whereas the IA H1 BAFs are specific to only IA H1.  The Mare Island-specific median BAFs are 
more appropriate for use at IA F1 because they were developed for conducting the SLERAs in 
IAs where no tissue samples had been collected (Tetra Tech 2002b).   

When median BAFs were not available for Mare Island, literature bioaccumulation models were 
used to estimate the concentrations of COPECs in prey tissue based on the concentrations of 
COPECs in soil.  Soil-to-biota bioaccumulation models for earthworms, plants, small mammals, 
and sediment-dwelling biota were used, both as simple BAFs that were multiplied by the 
concentration in soil, and in regression models, which incorporate the concentration in soil to 
estimate the concentration in prey (EPA 2005a, U.S. Department of Energy [DOE] 1998).  

Eco-SSL BAFs and regressions were used as the secondary source of plant, terrestrial 
invertebrate, and small mammal BAFs (EPA 2005a).  Additional regression models and simple 
BAFs (Bechtel-Jacobs 1998; Sample and Arenal 1999; Sample and others 1998; Baes and 
others 1984) were chosen if no Eco-SSL was available.  The original 2003 Eco-SSL BAFs 
were retained instead of using a default BAF for chemicals without any alternative invertebrate 
BAFs (EPA 2003a).  A default of 1 was used for chemicals without any available BAFs.   

Sediment-biota accumulation factors (BSAF) were used as the secondary source of benthic 
invertebrate BAFs.  BSAFs and regression equations were developed by the DOE to estimate 
chemical concentrations in benthic invertebrates and to estimate the contaminant exposure 
experienced by wildlife consuming flying insects on the Oak Ridge Reservation (DOE 1998).  
The following bioaccumulation models were considered for use in this SLERA and are listed 
below in order of preference. 

• Plants 
– Mare Island Median Plant or Pickleweed BAFs (Tetra Tech 2002b) 
– Revised Eco-SSL Model (EPA 2005a) 
– Bechtel Regression (Bechtel-Jacobs 1998) 
– Median BAF (Bechtel-Jacobs 1998) 
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– EPA Eco-SSL 2003 BAF based on the logarithm of the octanol-water partition 
coefficient (logKow) using the following equation:  log (BAF) = -0.4965 (logKow) 
+2.53.  COPEC-specific logKows from ORNL Risk Assessment Information 
System (RAIS) (RAIS 2009).  Organic chemicals only. 

– Default BAF (equals 1) 

• Invertebrates 
– Mare Island Median Earthworm BAFs (Tetra Tech 2002b) 
– Revised Eco-SSL Model (EPA 2005a) 
– Median BAF (Sample and Arenal 1999) 
– Median BAF (Sample and others 1998) 
– Regression (U.S. Air Force 2003) 
– EPA Eco-SSL 2003 Biotransfer factor calculated using the following equation 

(provided in EPA 2005a):   
BAF = 10 (logKow - 0.6) / [fraction organic carbon (foc) × 10(0.983 
logKow +0.00028)] 

COPEC-specific logKows from ORNL RAIS (2009).  The foc will be set to 1 
percent (0.01) per EPA (2003).  Organic chemicals only. 

– Default BAF (equals 1) 

• Benthic Invertebrates 
– Mare Island Median Benthic Invertebrate BAFs (Tetra Tech 2002b) (sediment 

BAF) 
– DOE Biota Sediment Accumulation Factors (DOE 1998) (sediment BAF) 
– Revised Eco-SSL Model (EPA 2005a) (soil BAF) 
– Median BAF (Sample and others 1998) (soil BAF) 
– Median BAF (Sample and Arenal 1999) (soil BAF) 
– EPA Eco-SSL 2003 Biotransfer factor calculated using the following equation 

(provided in EPA 2005a):   
BAF = 10 (logKow - 0.6) / [foc × 10(0.983 logKow +0.00028)] 

COPEC-specific logKows from ORNL RAIS (2009).  The foc will be set to 1 
percent (0.01) per EPA (2003).  Organic chemicals only. 

– Default BAF (equals 1) 

• Small Mammals 
– Mare Island Median Small Mammal BAFs (Tetra Tech 2002b) 
– Revised Eco-SSL Model (EPA 2005a) (organic chemicals only) 
– Sample Regression (Sample and others 1998) (inorganic chemicals only) 
– Median BAF (Sample and others 1998) (inorganic chemicals only) 
– Baes Biotransfer Factor (inorganic chemicals only [Baes and others 1984]) 
– Default BAF (equals 1) 
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The BAF hierarchy used for each representative receptor is presented in Table J-19, and 
Table J-20 presents the Mare Island-specific BAFs.  Literature BAFs for soil COPECs that do 
not have Mare Island-specific BAFs are provided in Tables J-21 through J-26.  Literature 
sediment BAFs for sediment COPECs that do not have Mare Island-specific invertebrate BAFs 
used for wetland receptors consuming invertebrates are presented in Table J-27. 

J5.2.2  Quantitative Evaluation of Risk Using an Inhalation Model 

The air exposure pathway is typically considered incomplete for inhalation of contaminated dust 
or vapors for most receptors.  It is also typically assumed that this potential pathway is 
insignificant when compared with exposure through ingestion of contaminated soil or prey.  
However, a quantitative evaluation of the risk to burrowing mammals in the upland habitat 
(represented by the California vole) from exposure to volatile COPECs in the burrows was 
conducted because of the potential risk.  Burrowing receptors are more likely than other 
receptors to be exposed to volatile chemicals because they dig and inhabit burrows underground.  
The maximum concentrations of chemicals detected in soil gas samples collected in Subareas 3 
and 5 were used to evaluate risk to the California vole.  Soil gas sample locations were biased 
toward areas with known high concentrations of VOCs in groundwater. 

The concentration of a COPEC in air in a burrow is conservatively assumed to be the COPEC 
concentration measured in soil gas.  The soil gas concentration was compared with low and high 
TRVs developed from MWH (2010) to estimate the potential adverse biological effects on the 
receptor.  The risk to each representative species was characterized based on this comparison.  
Soil gas concentrations that exceeded the low TRV were considered a potential risk to receptors.  
Soil gas concentrations that did not exceed the low TRV were not considered to pose risk to 
receptors.   

The following surrogates were used for chemicals without TRVs to evaluate toxicity to 
burrowing mammals:  methyl ethyl ketone for 1,3-butadiene and 2-butanone; p-xylene for 4-
ethyltoluene; 2-hexanone for 4-methyl-2-pentanone, cyclohexane, and heptane; acetone for 
ethanol, isopropyl alcohol, and tetrahydrofuran; and Freon 22 for Freon 12 and Freon 113.  
Surrogate chemicals were selected based on structural similarity.  No conclusions can be drawn 
about chemicals for which there are no TRVs or for which a surrogate chemical was not 
identified, including 1,4-dioxane and vinyl acetate.  Chemicals without TRVs are evaluated in the 
Step 3a risk refinement. 

Risk from inhalation was not modeled in the wetland habitat because there is no exposure 
pathway for wetland receptors, as they do not burrow into the sediment.   

J5.3  TOXICOLOGICAL EFFECTS ON BIRDS AND MAMMALS AND INTERPRETATION OF 
HAZARD QUOTIENT 

Site-specific daily ingestion dose estimates were compared with TRVs to estimate the potential 
adverse biological effects on each receptor.  The risk to representative receptors was 
characterized based on this comparison, which was conducted consistent with EPA’s HQ 
methodology (EPA 1986), as follows: 
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where: 

HQ = Hazard quotient (unitless) 

Dose = COPEC-, receptor-, and site-specific daily dose estimate (mg/kg/day) 

TRV = COPEC- and receptor-specific toxicity reference value (mg/kg/day) 

HQs were calculated similarly for the inhalation model; however, TRVs for inhalation are 
provided in concentration units.  Therefore, the maximum site-collected COPEC concentration 
in soil gas (mg/m3) was divided by the COPEC-specific TRV (in mg/m3).  The equation for 
calculating the HQs for the inhalation pathway is as follows: 

( )
( )3

3

m/mg
m/mg

TRV
rationAirConcentHQ ==  

where: 

HQ = Hazard quotient (unitless) 

AirConcentration = COPEC- and site-specific daily dose estimate (mg/m3) 

TRV = COPEC-specific toxicity reference value (mg/m3) 

Navy policy is that resulting HQs not be compared or added together between COPECs or 
receptors because of the differences in the degree of conservatism in TRVs selected for various 
COPECs and receptors; instead, they should be considered individually (Navy 1999).  TRVs and 
HQs are discussed further below. 

Toxicity Reference Values 

TRVs used in the FCMs were chosen first from the Navy-Biological Technical Assistance Group 
(BTAG) technical memorandum (Navy 1998).  The BTAG TRV-low for lead in mammals was 
updated in 2002 to consider behavioral and systemic effects (DTSC 2002).  The BTAG 
TRV-high and low for cadmium in birds was updated in 2009 to consider toxicity to kidneys and 
reproductive effects (DTSC 2009a).  Each TRV represents a critical exposure level from a 
toxicological study and is supported by a data set of toxicological exposures and effects.  A low 
TRV is a conservative value consistent with a chronic no-observed-adverse-effects level 
(NOAEL).  A high TRV represents a mid-range effects level or a lowest observed adverse 
effects level (LOAEL) for a COPEC, where the endpoint of toxicity was ecologically relevant.  
The NOAEL-based benchmarks represent values believed to be nonhazardous for wildlife; 
LOAEL-based benchmarks represent threshold levels at which adverse effects are likely to 
become evident.  These benchmarks consider exposure to COPECs through oral ingestion of 
contaminated media; exposure through inhalation or dermal exposure was not considered in 
their development.  The COPEC-specific low and high TRVs used in the FCM are presented in 
the tables in Attachment J1.  
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TRVs for the inhalation model are based on values that have recently been used to evaluate risk 
for the Santa Susana Field Laboratory (SSFL) (MWH 2010).  The TRVs were based on values 
originally used at Edwards Air Force Base (U.S. Air Force 2003), but had in many cases been 
modified for the SSFL evaluation based on a review of the toxicological data.  During a review 
of the Edwards Air Force Base TRVs, toxicologists representing the SSFL found errors and were 
unable to verify some of the TRVs.  The data used to derive TRVs were reviewed, and updated 
TRVs were derived as described in MWH 2010.  The exposure concentrations in the literature 
studies were first converted to daily exposure concentrations.  Uncertainty factors were applied 
to convert the literature-based daily exposure concentrations to COPEC-specific, NOAEL-
equivalent TRVs (MWH 2010).   

General ingestion TRVs derived for mammals and birds are converted for each site-specific 
receptor evaluated.  This extrapolation of data based on body scaling is called allometric 
conversion.  The underlying assumption of allometric conversion is that physiological functions, 
such as metabolic rates, are a function of body size (Opresko, Sample, and Suter 1993).  
Allometric conversions assume that smaller animals have higher metabolic rates and are 
typically able to detoxify or eliminate ingested COPECs more quickly than larger animals 
(Opresko, Sample, and Suter 1993; Sample, Opresko, and Suter 1996).  The allometric conversion 
equations developed by Sample and others (1998) were used to extrapolate doses according to 
methods described by Opresko, Sample, and Suter (1993) and Sample and Arenal (1999).  The 
following allometric conversion equations were used for this food-chain analysis: 

Birds: TRVreceptor = TRVtest organism (Body Weighttest organism / Body Weightreceptor)1 – 1.2 

Mammals:  TRVreceptor = TRVtest organism (Body Weighttest organism / Body Weightreceptor)1 – 0.94 

Hazard Quotients 

HQ values were calculated for all vertebrate COPECs with a TRV.  Vertebrate HQs are used to 
estimate the level of risk posed to vertebrate receptors from the site-specific maximum total daily 
dose or estimated burrow air concentration of a COPEC.  Site-specific daily maximum doses or 
soil gas concentrations were compared with the receptor-specific low and high TRVs (HQmax dose 

or air concentration/low TRV and HQmax dose or air concentration /high TRV).  The table below summarizes the 
interpretation of each vertebrate HQ.  

Hazard Quotient Interpretation 

Low TRV 
Between  

Low and High TRV High TRV 

HQ(dose or air concentration/low TRV) <1  
indicates little or no risk to the 

receptor 

HQ(dose or air concentration /low TRV) >=1 and HQ(dose 

or air concentration /high TRV) < 1  
indicates potential for risk to the receptor.  
However, the magnitude of the potential 

risk is uncertain. 

HQ(dose or air concentration /high TRV)  
>=1  

indicates potential significant 
risk to the receptor 

Notes: 

HQ Hazard quotient 
TRV Toxicity reference value 
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Attachment J1 presents the complete site-specific dose calculations for each receptor, and 
Tables J-28 and J-29 summarize the HQs resulting from the dose calculations.  The inhalation 
dose calculations and HQs for the upland habitat are presented in Table J-30. 

J5.3.1  Risk Characterization:  Birds 

An estimated daily dose for each COPEC was calculated based on life history and foraging 
habits for the western meadowlark and northern harrier in the upland habitat, and for the northern 
harrier, killdeer, mallard, and great blue heron in the wetland habitat.  As specified in both Navy 
(1999) and EPA (1997) guidance for SLERAs, all estimated doses were calculated using the 
maximum site-specific concentrations in soil and site-specific or literature-derived BAFs (to 
estimate prey concentrations). 

Estimated daily doses of the following COPECs were compared with low and high TRVs for 
each avian receptor.  Attachment J1 presents the FCM calculation of the HQs.   

Chemicals with an HQ(max dose/high TRV) value greater than 1.0 are identified as posing potential 
significant risk to birds at the site based on the conservative assumptions used in the 
assessment.  Additionally, chemicals whose HQ(max dose/high TRV) are less than 1.0 but whose 
HQ(max dose/low TRV) are greater than 1.0 are identified as posing potential risk to birds at the site.  
All the chemicals presented in the tables below are retained as COPECs for the receptors in the 
specified habitat for the Step 3a risk refinement. 

J5.3.1.1  Upland Habitat 

The summary below presents the COPECs with HQs greater than 1.0 using the low or high TRV 
for bird receptors in the upland habitat.  Table J-28 provides a complete list of HQs for these 
representative birds for the upland habitat. 
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Upland Bird HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Western Meadowlark 
(Omnivorous Bird) 

Aluminum 
Dose/High TRV  0.66 
Dose/Low TRV  6.6 

Arsenic 
Dose/High TRV  0.43 
Dose/Low TRV  1.7 

Cadmium 
Dose/High TRV  5.7 
Dose/Low TRV  6.9 

Chromium 
Dose/High TRV  4.4 
Dose/Low TRV  22 

Copper 
Dose/High TRV  0.31 
Dose/Low TRV  7.8 

Lead 
Dose/High TRV  40 
Dose/Low TRV  16,000 

Manganese 
Dose/High TRV  0.20 
Dose/Low TRV  2.0 

Mercury 
Dose/High TRV  4.5 
Dose/Low TRV  21 

Nickel 
Dose/High TRV  0.25 
Dose/Low TRV  16 

Selenium 
Dose/High TRV  0.43 
Dose/Low TRV  1.7 

Tin 
Dose/High TRV  0.54 
Dose/Low TRV  1.3 

Vanadium 
Dose/High TRV  0.11 
Dose/Low TRV  1.1 

Zinc 
Dose/High TRV  4.7 
Dose/Low TRV  47 

Carbazole 
Dose/High TRV  0.32 
Dose/Low TRV  3.2 

Total PCBs 
Dose/High TRV  1.2 
Dose/Low TRV  15 

Total DDTs 
Dose/High TRV  14 
Dose/Low TRV  145 

Total Endrins 
Dose/High TRV  0.35 
Dose/Low TRV  3.5 

2,4-DNT 
Dose/High TRV  4.3 
Dose/Low TRV  55.3 

Dioxin TEQ (Birds) 
Dose/High TRV  3.5 
Dose/Low TRV  35 
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Upland Bird HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Northern Harrier 
(Carnivorous Bird) 

Aluminum 
Dose/High TRV  0.19 
Dose/Low TRV  1.9 

Chromium 
Dose/High TRV  0.73 
Dose/Low TRV  3.7 

Copper 
Dose/High TRV  0.12 
Dose/Low TRV  3.0 

Lead 
Dose/High TRV  24 
Dose/Low TRV  9,400 

Nickel 
Dose/High TRV  0.02 
Dose/Low TRV  1.4 

Selenium 
Dose/High TRV  0.66 
Dose/Low TRV  2.7 

Zinc 
Dose/High TRV  5.2 
Dose/Low TRV  52 

Total DDTs 
Dose/High TRV  64 
Dose/Low TRV  640 

2,4-DNT 
Dose/High TRV  0.09 
Dose/Low TRV  11.4 

Dioxin TEQ (Birds) 
Dose/High TRV  0.11 
Dose/Low TRV  1.1 

Notes:  Constituents with an HQ greater than 1 using the high TRV are in bold font. 

COPEC Chemical of potential ecological concern 
DDT Dichlorodiphenyltrichloroethane 
DNT Dinitrotoluene 
HQ  Hazard quotient 
PCB Polychlorinated biphenyl  
TEQ Toxicity equivalent 
TRV Toxicity reference value 

 

Chemicals for which no avian TRVs exist are also retained as COPECs in the upland habitat for 
the BERA Step 3a analysis.  These chemicals include antimony, beryllium, thallium, titanium, 
picric acid, Aroclor-1260, hexachlorobenzene, total HMW PAHs, total LMW PAHs, 2,6-DNT, 
4-methylphenol, dibenzofuran, n-nitrosodiphenylamine, and phenol. 

J5.3.1.2 Wetland Habitat 

The table below presents the COPECs with HQs greater than 1.0 for bird receptors in the 
wetland habitat.  Table J-29 provides a complete list of HQs for these representative birds for 
the wetland habitat. 
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Wetland Bird HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Mallard (Non-Breeding) 
(Herbivorous Bird) 

Lead 
Dose/High TRV  0.029 
Dose/Low TRV  12 

Mercury 
Dose/High TRV  0.25 
Dose/Low TRV  1.1 

Mallard (Breeding) 
(Omnivorous Bird) 

Copper 
Dose/High TRV  0.33 
Dose/Low TRV  8.3 

Lead 
Dose/High TRV  0.24 
Dose/Low TRV  94 

Manganese 
Dose/High TRV  0.16 
Dose/Low TRV  1.6 

Mercury 
Dose/High TRV  0.40 
Dose/Low TRV  1.8 

Nickel 
Dose/High TRV  0.029 
Dose/Low TRV  1.9 

Zinc 
Dose/High TRV  0.15 
Dose/Low TRV  1.5 

Killdeer  
(Insectivorous Bird) 

Aluminum 
Dose/High TRV  1.2 
Dose/Low TRV  12 

Arsenic 
Dose/High TRV  0.68 
Dose/Low TRV  2.7 

Chromium 
Dose/High TRV  1.9 
Dose/Low TRV  9.5 

Copper 
Dose/High TRV  2.1 
Dose/Low TRV  51 

Lead 
Dose/High TRV  1.7 
Dose/Low TRV  690 

Manganese 
Dose/High TRV  0.92 
Dose/Low TRV  9.2 

Mercury 
Dose/High TRV  2.1 
Dose/Low TRV  9.6 

Nickel 
Dose/High TRV  0.20 
Dose/Low TRV  13 

Zinc 
Dose/High TRV  0.9 
Dose/Low TRV  9.1 
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Wetland Bird HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Northern Harrier 
(Carnivorous Bird) 

Aluminum Dose/High TRV  0.19 
Dose/Low TRV  1.9 

Chromium Dose/High TRV  0.3 
Dose/Low TRV  1.6 

Copper Dose/High TRV  0.20 
Dose/Low TRV  4.9 

Lead Dose/High TRV  0.33 
Dose/Low TRV  130 

Nickel Dose/High TRV  0.020 
Dose/Low TRV  1.3 

Zinc Dose/High TRV  0.3 
Dose/Low TRV  3 

Great Blue Heron 
(Carnivorous Bird) 

Copper 
Dose/High TRV  0.20 
Dose/Low TRV  4.8 

Lead 
Dose/High TRV  0.17 
Dose/Low TRV  66 

Nickel 
Dose/High TRV  0.017 
Dose/Low TRV  1.1 

Zinc 
Dose/High TRV  0.12 
Dose/Low TRV  1.2 

Notes:  Constituents with an HQ greater than 1 using the high TRV are in bold font. 

COPEC Chemical of potential ecological concern HQ Hazard quotient TRV Toxicity reference value 

Chemicals for which no avian TRVs exist are also retained as COPECs in the wetland habitat for 
the Step 3a risk refinement.  These chemicals include antimony, beryllium, thallium, and total 
HMW PAHs. 

J5.3.2  Risk Characterization:  Mammals 

An estimated daily dose for each COPEC was calculated based on life history and foraging habits 
for the California vole, ornate shrew, and gray fox in the upland habitat, and for the gray fox and 
salt marsh harvest mouse in the wetland habitat.  As specified in both Navy (1999) and EPA 
(1997) guidance for SLERAs, all estimated doses were calculated using the maximum site-specific 
concentrations in soil and site-specific or literature-derived BAFs (to estimate prey concentrations). 

Estimated daily doses of the following COPECs were compared with low and high TRVs for 
each mammal receptor.  Attachment J1 presents the FCM calculation of the HQs.   

Chemicals with an HQ(max dose/high TRV) value greater than 1.0 were identified as posing potential 
significant risk to mammals at the site based on the conservative assumptions used in the 
assessment.  Additionally, chemicals whose HQ(max dose/high TRV) are less than 1.0 but whose 
HQ(max dose/low TRV) are greater than 1.0 are identified as posing potential risk to mammals at the 
site.  All the chemicals presented in the tables below are retained as COPECs for the receptor in 
the specified habitat for the Step 3a risk refinement. 
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J5.3.2.1 Upland Habitat 

The summary below presents the COPECs with HQs greater than 1.0 for mammal receptors in 
the upland habitat.  Table J-28 provides a complete list of HQs for these representative mammals 
for the upland habitat.   

Upland Mammal HQs Greater than 1.0 

Receptor COPEC Dose HQ 

California Vole 
(Herbivorous Mammal) 

Aluminum 
Dose/High TRV  6.9 
Dose/Low TRV  69 

Antimony 
Dose/High TRV  1.9 
Dose/Low TRV  19 

Arsenic 
Dose/High TRV  0.084 
Dose/Low TRV  1.2 

Barium 
Dose/High TRV  0.33 
Dose/Low TRV  1.3 

Cadmium 
Dose/High TRV  0.98 
Dose/Low TRV  43 

Chromium 
Dose/High TRV  1.0 
Dose/Low TRV  4.1 

Copper 
Dose/High TRV  0.05 
Dose/Low TRV  11 

Lead 
Dose/High TRV  0.13 
Dose/Low TRV  27 

Manganese 
Dose/High TRV  0.28 
Dose/Low TRV  3.2 

Molybdenum 
Dose/High TRV  0.27 
Dose/Low TRV  2.7 

Nickel 
Dose/High TRV  0.08 
Dose/Low TRV  19 

Selenium 
Dose/High TRV  0.20 
Dose/Low TRV  4.3 

Vanadium 
Dose/High TRV  0.91 
Dose/Low TRV  9.1 

Zinc 
Dose/High TRV  0.18 
Dose/Low TRV  8.5 

Total HMW PAHs 
Dose/High TRV  0.62 
Dose/Low TRV  6.2 

Picric Acid 
Dose/High TRV  0.30 
Dose/Low TRV  1.5 

2,4-DNT 
Dose/High TRV  3.1 
Dose/Low TRV  6.5 

Dioxin TEQ (Mammals) 
Dose/High TRV  0.19 
Dose/Low TRV  1.9 
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Upland Mammal HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Ornate Shrew 
(Invertivorous Mammal) 

Aluminum 
Dose/High TRV  26 
Dose/Low TRV  260 

Antimony 
Dose/High TRV  14 
Dose/Low TRV  140 

Arsenic 
Dose/High TRV  2.2 
Dose/Low TRV  30 

Barium 
Dose/High TRV  0.7 
Dose/Low TRV  2.7 

Cadmium 
Dose/High TRV  2.5 
Dose/Low TRV  110 

Chromium 
Dose/High TRV  1.3 
Dose/Low TRV  5.2 

Copper 
Dose/High TRV  0.03 
Dose/Low TRV  6.7 

Lead 
Dose/High TRV  1.2 
Dose/Low TRV  240 

Manganese 
Dose/High TRV  0.50 
Dose/Low TRV  5.8 

Mercury 
Dose/High TRV  0.18 
Dose/Low TRV  3.0 

Nickel 
Dose/High TRV  0.81 
Dose/Low TRV  190 

Selenium 
Dose/High TRV  0.25 
Dose/Low TRV  5.4 

Vanadium 
Dose/High TRV  2.2 
Dose/Low TRV  22 

Zinc 
Dose/High TRV  1.9 
Dose/Low TRV  91 

Total HMW PAHs 
Dose/High TRV  0.19 
Dose/Low TRV  1.9 

Aroclor-1254 
Dose/High TRV  0.28 
Dose/Low TRV  2.8 

Total PCBs 
Dose/High TRV  1.5 
Dose/Low TRV  5.2 

Dieldrin 
Dose/High TRV  0.15 
Dose/Low TRV  1.5 

2,4-DNT 
Dose/High TRV  3.7 
Dose/Low TRV  7.7 

Dioxin TEQ (Mammals) 
Dose/High TRV  58 
Dose/Low TRV  580 
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Upland Mammal HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Gray Fox (Carnivorous 
Mammal) 

Aluminum 
Dose/High TRV  3.0 
Dose/Low TRV  30 

Antimony 
Dose/High TRV  4.4 
Dose/Low TRV  44 

Cadmium 
Dose/High TRV  0.03 
Dose/Low TRV  1.2 

Lead 
Dose/High TRV  0.28 
Dose/Low TRV  57 

Manganese 
Dose/High TRV  0.10 
Dose/Low TRV  1.2 

Nickel 
Dose/High TRV  0.02 
Dose/Low TRV  3.9 

Selenium 
Dose/High TRV  0.17 
Dose/Low TRV  3.7 

Vanadium 
Dose/High TRV  0.30 
Dose/Low TRV  3.0 

Zinc 
Dose/High TRV  0.67 
Dose/Low TRV  32 

Dioxin TEQ (Mammals) 
Dose/High TRV  0.44 
Dose/Low TRV  4.4 

Notes:  Constituents with an HQ greater than one using the high TRV are in bold font. 

COPEC  Chemical of potential ecological concern 
DNT Dinitrotoluene 
HMW  High molecular weight 
HQ Hazard quotient 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl  
TEQ Toxicity equivalent 
TRV Toxicity reference value 

Chemicals for which no mammalian TRVs exist are also retained as COPECs in the upland habitat 
for the Step 3a risk refinement.  These chemicals include titanium, Aroclor-1260, 
hexachlorobenzene, 2,6-DNT, 4-methylphenol, carbazole, dibenzofuran, n-nitrosodiphenylamine, 
and phenol.   

J5.3.2.2 Wetland Habitat 

The table below presents the COPECs with HQs greater than 1.0 for mammal receptors in 
wetland habitat.  Table J-29 provides a complete list of HQs for these representative mammals 
for the wetland habitat. 
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Wetland Mammal HQs Greater than 1.0 

Receptor COPEC Dose HQ 

Salt Marsh Harvest Mouse 
(Herbivorous Mammal) 

Aluminum 
Dose/High TRV  13 
Dose/Low TRV  130 

Antimony 
Dose/High TRV  0.30 
Dose/Low TRV  3.0 

Arsenic 
Dose/High TRV  0.20 
Dose/Low TRV  2.7 

Barium 
Dose/High TRV  0.5 
Dose/Low TRV  1.9 

Cadmium 
Dose/High TRV  0.09 
Dose/Low TRV  3.8 

Copper 
Dose/High TRV  0.033 
Dose/Low TRV  7.8 

Lead 
Dose/High TRV  0.011 
Dose/Low TRV  2.2 

Manganese 
Dose/High TRV  0.21 
Dose/Low TRV  2.4 

Molybdenum 
Dose/High TRV  1.9 
Dose/Low TRV  19 

Nickel 
Dose/High TRV  0.072 
Dose/Low TRV  17 

Selenium 
Dose/High TRV  0.074 
Dose/Low TRV  1.5 

Vanadium 
Dose/High TRV  1.0 
Dose/Low TRV  10 

Zinc 
Dose/High TRV  0.04 
Dose/Low TRV  1.7 

Total HMW PAH 
Dose/High TRV  0.42 
Dose/Low TRV  4.2 

Gray Fox (Carnivorous 
Mammal) 

Aluminum 
Dose/High TRV  3.1 
Dose/Low TRV  31 

Copper 
Dose/High TRV  0.0059 
Dose/Low TRV  1.4 

Nickel 
Dose/High TRV  0.015 
Dose/Low TRV  3.5 

Vanadium 
Dose/High TRV  0.15 
Dose/Low TRV  1.5 

Zinc 
Dose/High TRV  0.04 
Dose/Low TRV  1.8 

Notes:  Constituents with an HQ greater than 1 using the high TRV are in bold font. 

COPEC Chemical of potential ecological concern PAH Polynuclear aromatic hydrocarbon 
HMW High molecular weight TRV Toxicity reference value 
HQ Hazard quotient 
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Mammalian TRVs exist for all COPECs in the wetland habitat.  

J5.3.3  Results of the Inhalation Model for Mammals 

Maximum soil gas concentrations for each volatile COPEC detected in soil gas were compared 
with low and high TRVs to calculate HQs; calculations are presented in their entirety in 
Table J-30.  Of all detected chemicals in the upland habitat, only toluene resulted in HQs greater 
than 1.0, with HQs of 3.18 using the low TRV and 1.29 using the high TRV.  

COPECs without TRVs or relevant surrogates (1,4-dioxane and vinyl acetate) will be further 
evaluated in the Step 3a risk refinement (see Section 8.6.3). 

Exposure to VOCs from inhalation was not modeled in the wetland habitat because there is no 
complete exposure pathway.   

J6.0  UNCERTAINTY ANALYSIS 

Uncertainty plays an important role in risk-based decision-making and therefore needs to be 
incorporated explicitly into risk characterization.  Identifying known sources of uncertainty is 
more useful than using conservative default assumptions because potential error is made more 
explicit in the risk management process (Suter 1993). 

Three major sources of uncertainty (Suter 1993) are as follows: 

1.  Mistakes in execution of assessment activities (such as incorrect measurements, 
data recording errors, and computational errors).  

2.  Imperfect knowledge (such as ignorance about some aspect of the ecosystem that 
may be relevant, including assumptions used in dose models, practical constraints 
on the ability to measure everything, and lack of knowledge on toxicological 
effects of all chemicals on all species). 

3.  Inherent randomness (such as stochasticity in physical or biological processes that 
may affect assumptions or actual risk such as variation in population parameters 
or rainfall patterns).  

As discussed earlier, the ERA process is based on assumptions and extrapolations to evaluate 
potential risk to ecological receptors.  Many of assumptions in the ERA process are conservative 
and result in overestimation of site-specific parameters, but the use of these conservative 
assumptions is important in ensuring that no COPECs are dismissed when they may pose adverse 
ecological risk.  

Major uncertainties and conservative assumptions used in this SLERA were related to habitat, 
analytical data, use of toxicity benchmarks, and food chain and inhalation modeling.  Each 
source of uncertainty is summarized below.  
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J6.1  HABITAT AND USE OF MAXIMUM CONCENTRATIONS 

Areas sampled in IA F1 included disturbed soils, areas under pavement or gravel, and areas 
directly adjacent to buildings or other structure such as electrical towers, many portions of which 
do not provide suitable habitat for ecological receptors.   

Use of the maximum concentration of metals in these areas to evaluate risk likely overestimates 
actual risk to ecological receptors that use other parts of the site and areas that contain more 
suitable habitat.  Average contaminant concentrations may better approximate actual exposures, 
especially when the sample density in some areas of the site is considered.  

The Navy conducts vegetation control measures quarterly to minimize vegetation growth and 
habitat for ecological receptors; however, CDFG has determined that the spring growing period, 
before the Navy begins mowing, offers a sufficient growth period for plant uptake and, therefore, 
exposure to vertebrate receptors 

J6.2  ANALYTICAL DATA 

Data obtained from selected locations were used to evaluate conditions; all measured parameters 
were therefore only estimates with associated errors.  Estimates of COPEC concentrations in 
media were based on samples collected from known or suspected contaminated areas at the sites, 
but were used to characterize conditions throughout the site.  This method can create a bias in the 
data toward the more disturbed or affected environments at the site and is likely to overestimate 
COPEC concentrations used to characterize conditions throughout the site.  This uncertainty of true 
exposure will be especially noticeable in areas where contamination has been removed but fill data 
were not included in the risk assessment.  

Calculation of total concentrations that were used for the purposes of evaluating cumulative 
effects of chemical groups discussed in Section J2.3.2 may result in an underestimation or 
overestimation of risk; TRVs from one chemical may be used as a surrogate TRV for the group 
of chemicals even though the toxicities of the chemicals may vary. When multiple TRVs were 
available, the most conservative TRV was used to evaluate the groups of chemicals.   

J6.3  USE OF PLANT AND INVERTEBRATE TOXICITY BENCHMARKS 

Site-specific bulk chemistry concentrations were compared with toxicity benchmarks values such 
as Eco-SSL and ORNL plant toxicity benchmarks as an indicator of the potential for adverse 
effects.  Bulk chemistry results for on-site samples likely overestimate the bioavailable fraction of 
each COPEC.  In addition, site-specific screening values were not developed based using site-
specific taxa.  As discussed in previous sections, a number of COPECs could not be evaluated 
because screening values were not available. 

Additionally, no benchmarks are available for wetland plants.  Plant COPECs in the wetland 
habitat were therefore identified using the terrestrial plant benchmarks.  The estimates of risk to 
plants in the wetland habitat may be either overestimated or underestimated because the 
screening values are not based on specific toxicities to wetland plants. 
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J6.4  FOOD CHAIN MODEL 

The following discussion highlights uncertainties associated with the food chain modeling used 
to evaluate risk to birds and mammals presented in Section J5.0.  The overall effect of these 
uncertainties and conservative assumptions cannot be quantitatively calculated without specific 
information.  

J6.4.1  BAFs 

When available, site-specific tissue residue data reduces uncertainty associated with calculating 
doses based on food-chain modeling.  However, literature-based BAFs are often used in food-chain 
models to estimate tissue residues at a range of soil or sediment concentrations because 
site-specific tissue samples can be difficult to collect and expensive to analyze.  The resultant 
tissue residues can over- or under-estimate actual tissue concentrations at the site because literature 
BAFs and regression models do not incorporate site-specific information such as bioavailability.   

Site-specific plant, pickleweed, earthworm, benthic invertebrate, and mammal tissue residue 
samples were not collected at IA F1.  However, tissue residue samples were collected from IAs H, 
I, and J at Mare Island, and BAFs were calculated using collocated soil or sediment data.  The 
median BAF was selected as the primary BAF for IA F1, and the Mare Island BAFs are more 
representative of bioaccumulation at IA F1 than the literature BAFs.  Median BAFs calculated 
using pickleweed tissue and collocated sediment samples collected from other portions of Mare 
Island (IA H, I, and J) were used to estimate plant concentrations at IA F1.  The use of BAFs in 
calculating plant tissue residues assumes that the bioaccumulation of chemicals is a linear 
regression.  Median BAFs may over- or under-estimate tissue concentrations because plants may 
be able to metabolize some chemicals at low concentrations and because plants may have a 
maximum uptake threshold.  The BAF hierarchy used for each representative receptor is presented 
in Table J-19, and Table J-20 presents the Mare Island-specific BAFs.  Literature BAFs for soil 
COPECs that do not have Mare Island-specific BAFs are provided in Tables J-21 through J-26.   

Literature BSAFs or BAFs were used when no data were available to calculate Mare Island-
specific benthic invertebrate BAFs from the onshore ERA (Tetra Tech 2002b), or either the tissue 
concentration or the collocated sediment concentration was a non-detect result. The BSAFs used 
that are based on the DOE 1998 study are based on freshwater, not estuarine or saltwater, sediment 
invertebrates.  Available literature sediment BAFs for sediment COPECs that do not have Mare 
Island-specific invertebrate BAFs used for wetland receptors that consume invertebrates are 
presented in Table J-27. 

J6.4.2  Site Use Factors 

The SLERA assumes that the diet of all receptors consists entirely of food collected at IA F1 at all 
times (SUF = 1).  This assumption is certainly not true for upper trophic-level receptors such as the 
northern harrier, killdeer, or gray fox, all of which have large foraging ranges.  Therefore, the 
actual amount of soil or prey ingested from the site would likely be much less than the values used 
in the risk calculations.  Consequently, the SUFs may result in an overestimate of risk. 
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J6.4.3  Dietary Composition 

The diets of most receptors were assumed to consist of 100 percent of a single target food type, 
which is not necessarily an accurate reflection of their diets.  The diets of the mallard 
(non-breeding) and California vole were assumed to consist of 100 percent plants, and the diet of 
the salt marsh harvest mouse was considered to be 100 percent pickleweed.  The diet of the 
ornate shrew was assumed to be 100 percent terrestrial invertebrates, while the diet of the 
killdeer was considered to be 100 percent benthic invertebrates.  The representative carnivorous 
vertebrates, the northern harrier and gray fox, were both assumed to have a diet consisting of 
100 percent mammals.  The western meadowlark was assumed to have a diet consisting of 
37 percent plants and 63 percent terrestrial invertebrates.  The diet of the mallard (breeding) was 
assumed to be 25 percent plants and 75 percent benthic invertebrates.  Finally, the diet of the 
great blue heron was assumed to consist of 50 percent benthic invertebrates and 50 percent 
mammals.  This estimate of dietary composition may result in an overestimate or underestimate 
of risk because of the varied diets of the receptors. 

J6.4.4  Bioavailability 

All COPECs were conservatively assumed to be 100 percent bioavailable to all receptors. 
Depending on the COPEC and receptor, however, bioavailability may be significantly less than 
100 percent.  This conservative estimate of bioavailability results in an overestimate of the 
associated risk, but the magnitude of overestimation is unknown.  

J6.4.5  Body Weight and Ingestion Rates 

The range of reported body weights and ingestion rates for wildlife varies significantly in the 
literature (Beyer, Conner, and Gerould 1994; EPA 1993; Dunning 1993).  Although professional 
judgment was used to choose representative body weights and ingestion rates used in this 
SLERA, these values may not reflect the true attributes of the receptors at IA F1.  The risk may 
be either overestimated or underestimated, depending on the difference between actual values 
and literature values. 

J6.4.6  Development of TRVs 

TRVs used in risk calculations were derived from literature studies.  These studies were not 
conducted on the receptors used in this assessment.  As a result, TRVs were extrapolated using 
uncertainty factors to account for differences between species.  Uncertainty also exists when the 
specific form of the chemical in the laboratory studies used as the basis for TRVs is known to be 
more or less available than the form or forms that animals are exposed to at the site.  This 
uncertainty can be problematic for chemicals such as lead (administered as lead acetate in 
drinking water), as recognized by the Region 9 BTAG’s recommendation that the TRVs for lead 
be revised to use a more appropriate form of the chemical (DTSC HERD 2002).  The use of 
TRVs may result in an overestimate or underestimate of risk. 
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J6.4.7  Interspecies Extrapolation 

The use of assessment endpoint species as surrogates for other related or ecologically similar taxa 
is supported by current guidance (EPA 1992a, 1992b); however, it should be recognized that 
differences between taxa are not accommodated in this type of analysis and that uncertainty exists 
with regard to assessments of risk to whole communities based on detailed analyses of relatively 
few taxa.  The use of allometric conversions may result in an overestimate or underestimate of risk. 

J6.4.8  Individual and Population Variation 

Individuals within a population vary in a number of life history and behavioral traits.  The dose 
models incorporated some of this variability through the estimation of both high and low values 
for most model parameters.  Most of these models, however, focus on adult individuals and may 
not accurately represent ingestion of contaminants by small juvenile stages that may feed in a 
different manner.  Depending on the behavior and proportion of juveniles among the population, 
the risk may be overestimated or underestimated. 

J6.4.9  COPECs without Toxicity Reference Values 

The comparison of estimated doses to TRVs was used to evaluate potential risk to birds and 
mammals.  As discussed in previous sections, a number of COPECs could not be evaluated 
because TRVs were not available.  TRVs cannot be derived for chemicals that lack sufficient 
published toxicological data.  The risk to birds and mammals from these compounds is therefore 
unknown.  No TRVs for birds or mammals have been derived for the COPECs that are shown in 
the table below and will be evaluated in the Step 3a risk refinement.   

IA F1 
Habitat COPECs without Bird TRVs COPECs without Mammal TRVs 

Upland 

Antimony, beryllium, thallium, titanium, picric acid, 
Aroclor-1260, hezachlorobenzene, 2,6-DNT, 4-

methylphenol, dibenzofuran,  
n-nitrosodiphenylamine, phenol, total HMW PAHs, 

and total LMW PAHs  

Titanium, Aroclor-1260, 
hexachlorobenzene, 2,4-DNT, 2,6-DNT, 4-

methylphenol, carbazole, dibenzofuran,  
n-nitrosodiphenylamine, and phenol  

Wetland Antimony, beryllium, thallium, and total HMW 
PAHs  None 

Notes:  
COPEC Chemical of potential ecological concern IA Investigation area 
DNT Dinitrotoluene PAH Polynuclear aromatic hydrocarbon 
HMW High molecular weight TRV Toxicity reference value 

J6.4.10  Use of Maximum Detected Concentration 

The maximum concentration of each COPEC was used to overestimate exposures and to ensure 
protectiveness.  If a hot spot was present at the site, concentrations in the hot spot may have been 
used to characterize conditions throughout the site because the maximum concentrations were 
used to calculate exposure.  The use of the maximum detected concentrations to characterize 
conditions throughout the site is likely to overestimate COPEC concentrations and result in an 
overestimation of risk. 
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J6.4.11  Use of Aroclor and PCB Congener Data 

Commercial mixtures of PCB congeners, or Aroclors, consist of mixtures of PCB congeners 
unique to each Aroclor.  However, in the environment, the composition of the PCB congener 
mixture may shift as a result of natural degradation processes, such that the mixture in the 
environment no longer reflects the original Aroclor mixture (EPA 2005b; Navy 2001).  As a 
result, the analysis of Aroclors rather than PCB congeners may provide an inaccurate measure of 
PCBs in the environment. 

There are advantages and disadvantages associated with each analytical method.  PCB congener 
data typically have lower reporting limits and provide a more accurate measurement of PCBs 
present in the environment than analysis of Aroclors; therefore, lower reporting limits can be 
achieved (EPA 2005b).  Analysis of congeners also allows for the identification of dioxin-like 
PCB congeners, which have been detected at IA F1.  However, the drawback to PCB congener 
data is that ecotoxicity data are available mainly for Aroclors rather than for individual 
congeners, with the exception of the dioxin-like PCB congeners, which can be evaluated by 
calculating dioxin TEQ and comparing them with dioxin toxicity data.  Aroclors may also 
degrade over time such that the toxicity of the mixture in the environment may not be the same 
as the form used in toxicity tests as the basis for toxicity benchmarks (EPA 2005b; Navy 2001).  
As a result, the risk posed at the site from Aroclors may either be overestimated or 
underestimated. 

More Aroclor data have been collected at IA F1 over the years than PCB congener data, which 
have been collected more recently.  Both PCB congener and Aroclor data were available for the 
upland area, so total PCBs, Aroclor-1254, Arclor-1260, and dioxin TEQ (based solely on dioxin-
like PCB congeners) were evaluated.  PCB congener data were available for the wetland area, 
where total PCBs and dioxin TEQ were evaluated.   

There is no plant toxicity benchmark for Aroclor-1260.  However, the benchmark developed for 
total PCBs and Aroclor-1254 (40 mg/kg) (Efroymson and others 1997a) is used in the Step 3a 
risk refinement for comparison.  This benchmark may result in an underestimate or overestimate 
of risk, the magnitude of which is not expected to be substantial, but cannot be quantified. 

There are no invertebrate toxicity benchmarks for total PCBs, Aroclor‑1254, or Aroclor-1260. 
Consequently, a risk determination for invertebrates cannot be made in the Step 3a risk 
refinement, and it is recommended that the Step 3a evaluation of total PCBs, Aroclor-1254, and 
Arcolor-1260 be based on more complete estimates of risk to upper-trophic level receptors.  This 
approach results in uncertainty in the assessment, as the potential risk to invertebrates cannot be 
quantified.   

J6.4.12  Calculation of Dioxin TEQ 

There is uncertainty in the use of dioxin-like PCB congener data to calculate a dioxin TEQ.  The 
development of TEF was limited by the availability of quality studies of PCB congener toxicity 
data.  Of the 146 articles considered useful for developing a database as the basis in deriving 
TEFs, only 57 were found to meet all of the acceptability criteria (Ahlborg and others 1994).  
Problems encountered with the reported data for calculating TEFs included, but were not limited 
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to: (1) only a single dose level reported, (2) data presented only in graphical form, (3) confusion 
in reporting dose levels, and (4) incorrect identification of congeners. It is possible that some 
PCB congeners with dioxin-like properties were not included as a result of a lack of toxicity 
data.  The limited toxicity data used to develop TEFs may result in an underestimation or 
overestimation of risk from dioxin-like congeners. 

J6.5  UNCERTAINTIES ASSOCIATED WITH THE INHALATION MODEL 

The following discussion highlights uncertainties associated with the inhalation exposure model 
used to evaluate risk to burrowing mammals.  The overall effect of these uncertainties and 
conservative assumptions cannot be quantitatively calculated without site-specific information. 

J6.5.1  COPEC Concentration 

The concentration of each COPEC in the burrow was conservatively assumed to be the 
maximum concentration measured in soil gas.  The concentration of chemicals in the burrow is 
likely lower than the soil gas concentration because air can escape through the opening of the 
burrow and be exchanged with outdoor air.  Risk under actual conditions is likely overestimated. 

J6.5.2  Development of TRVs 

TRVs used in risk calculations were derived from available literature studies.  These studies 
were not conducted on the specific receptors used in this assessment, however.  As a result, 
TRVs were extrapolated using uncertainty factors to account for differences between species.  
The effect of this uncertainty cannot be estimated; it could result in either an overestimate or 
underestimate of risk. 

J6.5.3  Exposure Duration 

The inhalation TRVs are based on a 24 hour per day exposure duration, which assumes that 
burrowing animals will be continuously exposed to the air concentration in the burrow.  
However, the burrowing receptors at the site will be spending time outside of the burrow (to 
forage, for example).  The risk may be overestimated because the receptors are not exposed for 
24 hours every day. 

J7.0  SLERA SUMMARY AND CONCLUSIONS 

The SLERA risk characterization process integrates information from the exposure and effects 
assessments to evaluate relationships among chemicals and adverse effects on organisms.  The 
conservative assumptions used in the SLERA may overestimate actual risk at IA F1; therefore, 
the results of the risk characterization should be used to make recommendations about the need 
for future ecological investigation. If the results of the SLERA concluded that the site poses 
acceptable risk, no further ecological investigation should be necessary if the site 
characterization is complete.  

The exposure estimation indicates the maximum concentrations of a number of COPECs at IA 
F1 pose potential risk to plant, invertebrate, and vertebrate receptors based on the conservative 
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assumptions of the SLERA.  The following table presents the chemicals that pose potential risk 
to receptors at the site based on HQs greater than 1.0.   

Assessment  
Endpoint COPECs based on HQs > 1.0 
Habitat Upland Wetland 

Plants 
antimony, arsenic, barium, chromium, 

cobalt, copper, lead, manganese, mercury, 
nickel, selenium, vanadium, and zinc 

arsenic, chromium, cobalt, copper, 
manganese, mercury, molybdenum, nickel, 

vanadium, and zinc 

Invertebrates barium, chromium, copper, lead, manganese, 
mercury, and zinc 

arsenic, cadmium, chromium, copper, lead, 
mercury, nickel, zinc, and total PCBs 

Birds 

aluminum, arsenic, cadmium, chromium, 
copper, lead, manganese, mercury, nickel, 
selenium, tin, vanadium, zinc, dioxin TEQ 

(birds), total PCBs, total DDTs, total 
endrins, and carbazole  

aluminum, arsenic, chromium, copper, lead, 
manganese, mercury, nickel, and zinc 

Mammals 
(Ingestion) 

aluminum, antimony, arsenic, barium, 
cadmium, chromium, cobalt, copper, lead, 
manganese, mercury, molybdenum, nickel, 

selenium,  vanadium, zinc, dioxin TEQ 
(mammals), picric acid, Aroclor-1254, total 
PCBs, dieldrin, 2,4-DNT, and total HMW 

PAHs  

aluminum, antimony, arsenic, barium, 
cadmium, copper, lead, manganese, 

molybdenum, nickel, selenium, vanadium, 
zinc, and total HMW PAHs 

Burrowing 
Mammals 

(Inhalation) 
toluene NA 

Notes:  

COPEC Chemical of potential ecological concern 
DDT Dichlorodiphenyltrichloroethane 
DNT Dinitrotoluene 
HMW High molecular weight 
HQ Hazard quotient 
NA Not applicable 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
TEQ Toxicity equivalent 

All chemicals without benchmarks or TRVs shown in the following table are considered to pose 
potential risk and are recommended for further evaluation in a Step 3a risk refinement.  
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Assessment  
Endpoint COPECs without Screening Benchmarks or TRVs or Surrogates 
Habitat Upland Wetland 

Plants titanium, dioxin TEQ, picric acid, Aroclor-1260, 
dieldrin, endosulfan I, hexachlorobenzene, total 
chlordanes, total DDTs, total endrins, total BHC, 
2,4-DNT, 2,6-DNT, 4-methylphenol, carbazole, 

dibenzofuran, n-nitrosodiphenylamine, total 
HMW PAHs, 1,2-dichloroethane, 1,2-

dichloroethane (total), 2-butanone, acetone, 
benzene, carbon disulfide, chloromethane, cis-

1,2-dichloroethene, ethylbenzene, 
tetrachloroethene, trans-1,2-dichloroethene, 

trichloroethene, and xylene (total) 

total organotins, total HMW PAHs, and 
carbon disulfide 

Invertebrates cobalt, molybdenum, silver, thallium, tin, 
titanium, vanadium, dioxin TEQ, picric acid, 

Aroclor-1254, Aroclor-1260, total PCBs, dieldrin, 
endosulfan I, hexachlorobenzene,  total 

chlordanes, total DDTs, total endrins, total BHC, 
4-methylphenol, carbazole, dibenzofuran, 2,4-

DNT, 2,6-DNT, 1,2-dichloroethane, 1,2-
dichloroethane (total), 2-butanone, acetone, 

benzene, carbon disulfide, chloromethane, cis-
1,2-dichloroethene, ethylbenzene, 

tetrachloroethene, styrene, trans-1,2-
dichloroethene, toluene, trichloroethene, and 

xylene (total) 

aluminum, barium, beryllium, cobalt, 
manganese, molybdenum, selenium, 

thallium,  vanadium, dioxin TEQ, total 
organotins, and carbon disulfide.  

 

Birds antimony, beryllium, thallium, titanium, picric 
acid, Aroclor-1260, hexachlorobenzene, 2,4-DNT, 

2,6-DNT, 4-methylphenol, dibenzofuran, n-
nitrosodiphenylamine, phenol, total HMW PAHs, 

and total LMW PAHs 

antimony, beryllium, thallium, and total 
HMW PAHs 

Mammals 
(Ingestion) 

titanium, Aroclor-1260, hexachlorobenzene, 2,4-
DNT, 2,6-DNT, 4-methylphenol, carbazole, 

dibenzofuran, n-nitrosodiphenylamine, and phenol 

none 

Burrowing 
Mammals 
(Inhalation) 

1,4-dioxane, vinyl acetate 
NA 

Notes:  

BHC Benzene hexachloride 
COPEC Chemical of potential ecological concern 
DDT Dichlorodiphenyltrichloroethane 
DNT Dinitrotoluene 
HMW High molecular weight 
LMW Low molecular weight 
NA Not applicable 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
TEQ Toxicity equivalent 
TRV Toxicity reference value 

In accordance with Navy guidance (Navy 1999, 2004), additional evaluation with a BERA is 
recommended because the maximum concentrations of the COPECs pose potential risks.  EPA 
guidance specifies that the first step of the BERA is to refine the risk posed by COPECs 
identified in the SLERA (EPA 2001).  Section J8.0 presents the risk refinement of COPECs.   
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J8.0  TIER 2 BERA, STEP 3a RISK REFINEMENT 

Because maximum concentrations of some COPECs identified during the SLERA resulted in HQ 
values greater than 1.0, and some COPECs did not have benchmarks or TRVs, a more focused, 
refined assessment of ecological risk (Step 3a of a BERA) using more realistic and site-specific 
assumptions was conducted in accordance with Navy and EPA guidance (Navy 1999, 2004; 
EPA 1997). The refinement of COPECs included comparisons with a background evaluation of 
average site concentrations in soil and sediment (defined as the upper 95th percent confidence 
limit of the mean [95 UCL]), and use of more realistic exposure parameters in the food-chain 
model.  Information about the frequency of detections and the magnitude that the toxicological 
benchmarks exceeded is also discussed where applicable.  Furthermore, figures displaying the 
concentrations of select chemicals and comparison with the Mare Island ambient fill 
concentration were visually assessed, and the spatial distribution of chemicals throughout the 
upland and wetland habitats is discussed. 

Specific variables reassessed in Step 3a include the following: 

1. Concentrations of metals were screened against a background data set of Mare 
Island ambient fill concentrations (Tetra Tech 2002a).  The purpose of this 
screening was to exclude from further evaluation COPECs with population 
concentrations less than background population concentrations (Attachment J2).   

2. Refined HQ values (HQrefined) for plants and invertebrates were calculated using 
the method presented in Section J4.2 and the adjustments described below to 
evaluate the average exposure plants and invertebrates received from COPECs in 
each habitat.   

a. The HQrefined value for plants was calculated by dividing a refined EPC, the 
lesser of the maximum and 95 UCL concentration, of each COPEC by the 
corresponding Eco-SSL or ORNL plant toxicity benchmark.   

b. The HQrefined value for terrestrial invertebrates in the upland habitat was 
calculated by dividing the refined EPC for each COPEC by the corresponding 
Eco-SSL or ORNL earthworm toxicity benchmark.  

c. The HQrefined value for benthic macroinvertebrates in the wetland habitat was 
calculated by dividing the refined EPC for each COPEC by the corresponding 
effects range-medium (ER-M) values (Long and Morgan 1991; Long and 
others 1995; Long and MacDonald 1992).   

3. Ambient HQ values (HQamb) were calculated to evaluate the exposure plants and 
invertebrates receive from ambient concentrations of COPECs in each habitat.  
The HQamb value was calculated by dividing the 95th percentile Mare Island 
ambient fill concentration by the corresponding Eco-SSL or ORNL plant or 
earthworm toxicity benchmark (for the upland habitat) or ER-M (for the wetland 
habitat) (Tetra Tech 2002a).  
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4. The spatial distribution of plant and invertebrate COPECs in each habitat was 
evaluated by assessing the detection frequency of COPEC concentrations greater 
than the plant and invertebrate toxicity benchmarks and visually assessing the 
distribution of metals in each habitat relative to ambient concentrations. 

5. Refined HQs (refined dose HQ based on high TRV [HQrefined dose/high TRV] and refined 
dose HQ based on low TRV [HQrefined dose/low TRV]) based on site-specific and 
receptor-specific assumptions were calculated using the food-chain model to 
evaluate the average dose vertebrates receive from COPECs in each habitat, and the 
average air concentration burrowing receptors receive in the burrow.  In general, 
HQs in Step 3a were calculated using the same methodology as presented in 
Sections J5.2.1 and J5.2.2.  However, alternative values for select parameters (for 
example, using the lesser of the 95 UCL and the maximum concentration rather than 
the maximum concentration as the EPC and using an average rather than a minimum 
body weight) were used in Step 3a.  Actual foraging ranges also were used to 
calculate more realistic SUFs for use in the food chain model.  The refined dose 
parameters for the FCM are described in Section J8.1.  The quatitative inhalation 
model was not refined because a 95 UCL could not be calculated because of the 
limited number of samples; therefore, risk was evaluated based on the maximum 
concentration detected in the upland habitat. 

6. The magnitude of exposure to vertebrate COPECs was evaluated by assessing the 
refined HQ values, detection frequency, ambient concentrations, and the spatial 
distribution. 

7. Comparison of refined EPCs for each site COPEC with 95th percentile Mare 
Island ambient fill concentrations (Tetra Tech 2002a) was incorporated into the 
evaluation of risk to birds and mammals.  This non statistical comparison is used 
as a line-of-evidence to evaluate if average site concentrations are consistent 
with background levels.    

8. Discussion of San Francisco Bay ambient concentrations (RWQCB 1998) was 
incorporated into the evaluation of risk to plants, invertebrates, birds, and mammals 
in the wetland habitat at IA F1.  The San Francisco Bay Regional Water Quality 
Control Board (RWQCB) ambient concentrations for sediments that contain less than 
100 percent fines (rather than less than 40 percent fines) are the most applicable to the 
sediments in the wetland habitat. 

9. COPECs without avian or mammalian TRVs were evaluated by comparing estimated 
doses with literature-reported doses associated with effect or no effect levels.  The 
chemical properties and toxicological effects of COPECs also were evaluated.  Best 
professional judgment was used in interpreting literature data when information on a 
COPEC was limited. 

10. Toxicological literature was reviewed to assess the potential for exposure and effects. 
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J8.1  REFINED PARAMETERS 

The Step 3a risk refinement step reevaluates the list of COPECs using refined parameters in the 
FCM model to account for site-specific and regional conditions.  The refined parameters and 
their associated uncertainty are discussed below.  The Step 3a risk refinement is intended to 
address many of the uncertainties identified in SLERA by incorporating more site-specific 
information and realistic parameters.  For plants and invertebrates, the lesser of the 95 UCL 
concentration and maximum concentration in soil was compared with benchmark values, as well 
as alternative benchmark values, if available (see Tables J-31 and J-32).  Doses for birds and 
mammals were recalculated based on the lesser of the 95 UCL concentration and maximum 
concentration in soil, a more realistic SUF, and average body weights (Tables J-33 and J-34 and 
Attachment J3).  The inhalation model was not quantitatively refined because a 95 UCL could 
not be calculated because of the limited number of samples.   

J8.1.1  Refined Exposure Point Concentration 

A 95 UCL was calculated for all detected chemicals in each habitat for use as the EPC.  If a 95 
UCL could not be calculated because the number of samples in the dataset was too small, or the 
95 UCL was greater than the maximum concentration, the maximum concentration in soil or 
sediment was used as a default EPC in the FCM.   

J8.1.2  Refined Site Use Factor 

New SUFs were calculated for each receptor by dividing the site acreages by the receptor’s home 
range.  Tables J-10 through J-18 show the revised SUFs for the great blue heron, mallard, 
killdeer, western meadowlark, and gray fox used in the FCM.  The SUFs for the California vole, 
ornate shrew, and salt marsh harvest mouse remained 1.0 since their foraging range is smaller 
than the size of each habitat.   

J8.1.3 Refined Receptor Body Weight 

The average body weight was substituted for the minimum body weight for each representative 
bird and mammal receptor.  Tables J-10 through J-18 list the revised parameters used in the FCM 
for the Step 3a risk refinement 

The following sections discuss refinement of COPECs based on comparison with background 
and then describe the results of the Step 3a risk refinement. 

J8.2  REFINEMENT OF COPECS BASED ON COMPARISON WITH BACKGROUND 

Inorganic chemical data were compared with ambient concentrations according to Navy policy 
on background analysis (Navy 2000).  Two-population statistical tests were used to compare 
metal concentrations for the upland habitat of IA F1; the methodology is described in 
Appendix H.  The distribution of chemical concentrations in soil and exposed sediments at IA 
F1 was statistically compared with the distribution of Mare Island ambient fill concentrations 
(Tetra Tech 2002a).  In the wetland habitat, there were not enough detected results to conduct 
two-population tests as there were only six samples in the dataset; therefore, supplemental 
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qualitative evaluation and professional judgment were used in a weight-of-evidence process to 
ultimately determine whether treating an analyte as a chemical of potential ecological concern 
was justified.  A qualitative evaluation of the detection frequencies and range of detected results 
was conducted through examination of outlier box plots and quantile probability plots, as well as 
examination of the results for the test of proportions (where appropriate), and comparison of 
detected concentrations to the 95th percentile Mare Island ambient fill concentration (Tetra Tech 
2002a).  The results of the background analysis are presented in Attachment J2 of the report  

COPECs that were not detected at concentrations above background levels in each habitat were 
not retained for further assessment and will not be discussed further in the refinement section. 
These COPECs include: 

IA F1 Habitat COPECs Detected at Concentrations Below Background Levels 

Upland (0-2 feet bgs) Arsenic, beryllium, manganese, mercury, nickel, thallium, and vanadium  
Upland (0-6 feet bgs) Arsenic, manganese, nickel, and vanadium 
Wetland (0-2 feet bgs) Antimony, arsenic, beryllium, cadmium, chromium, manganese, mercury, nickel, 

thallium, and vanadium 

No ambient concentrations were available for the following inorganic COPECs:  barium, cobalt, 
molybdenum, selenium, silver, and titanium.  Since no ambient concentrations existed for these 
COPECs, they were retained for further evaluation in Step 3a of the BERA.  

Uncertainty Associated with Wetland Habitat Background Analysis 

Mare Island ambient fill concentrations were created to evaluate background concentrations 
associated with Mare Island without considering the differences between native and man-made 
land, as Mare Island consists of large areas of man-made land.  Areas that surround the original 
island were historically filled with dredge spoils and other materials to create the existing 
landform.  Artificial fill material is assumed to be a heterogeneous unit consisting of clay, silt, 
sand, gravel, and debris in varying proportions, and the Mare Island ambient fill concentrations 
represent conditions that existed before potential impacts from site-specific activities occurred 
(Tetra Tech 2002a).   

The wetland habitat is a vegetated area with sediments that are likely composed of soils similar 
to Mare Island ambient fill, as it consists of dredge spoils.   For this reason, the distribution of 
chemical concentrations in sediments in the wetland habitat was statistically compared with the 
distribution of Mare Island ambient fill concentrations (Tetra Tech 2002a) in the initial 
refinement of the Step 3a risk refinement.   

However, because the wetland habitat is adjacent to Mare Island Strait, the sediment may also 
consist of sediments similar to the San Francisco Bay ambient sediment evaluated by the 
RWQCB (1998).  The San Francisco ambient values represent surficial bay sediments that 
contain elevated levels of metals concentrations when compared with “background” values 
found in sediments collected from deep sediment cores.  The ambient values are considered 
representative of the least contaminated surficial sediments in the San Francisco Bay (RWQCB 
1998).  The Navy believes the Mare Island ambient fill values are the most appropriate values 
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against which to screen the wetland sediment because the area is vegetated with wetland plants 
and inundated only during the high tide.  The San Francisco ambient values are more appropriate 
for sediments in the offshore area of Mare Island.  

The table below presents a simple comparison of the maximum concentrations of each wetland 
habitat COPEC identified in the SLERA with the 95 percentile Mare Island ambient 
concentration in fill and the San Francisco Bay ambient concentration.   

COPEC 

Maximum 
Concentration  

(mg/kg) 

95th Percentile 
Mare Island 

Ambient 
Concentration in 
Fill Soil (mg/kg) 

San Francisco Bay 
Ambient 

Concentration 
(mg/kg) 

Aluminum 29,400 3,500 -- 
Antimony 0.62 8.5 -- 
Arsenic 31.3 36 15.3 
Beryllium 0.78 0.9 -- 
Cadmium 1.9 5.2 0.33 
Chromium 107 140 112 
Copper 367 120 -- 
Lead 95 59 43.2 
Manganese 614 1,600 -- 
Mercury 0.94 2 0.43 
Nickel 96.3 130 112 
Selenium 0.5 -- 0.64 
Silver 0.48 -- 0.58 
Thallium 0.21 DL1 -- 
Vanadium 160 190 -- 
Zinc 326 230 158 
Total PCBs 0.033 -- 0.015 
Total HMW PAHs 1.36 -- 3.06 

Notes:  Bold value indicates that the maximum concentration exceeds the ambient concentration. 
1 At the request of the regulatory agencies, the ambient limit was set at the detection limit. 

COPEC Chemical of potential ecological concern 
HMW High molecular weight 
mg/kg Milligrams per kilogram 
PAH Polynuclear aromatic hydrocarbon 
PCB Polychlorinated biphenyl 

Arsenic, cadmium, and mercury exceed the San Francisco Bay ambient concentrations, but not 
the Mare Island ambient fill concentrations.   
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J8.3  RISK REFINEMENT FOR PLANTS 

Tables J-31 and J-32 present the Step 3a COPEC screen for plants using the refined EPC in soil 
and sediment.  The following sections discuss the refinement of COPECs that pose potential risk 
to plants at IA F1. 

J8.3.1  Refined Evaluation of COPECs with Eco-SSL or ORNL Plant Toxicity 
Benchmarks 

COPECs with Eco-SSL or ORNL plant toxicity benchmarks are discussed below. 

Metals 

Antimony 

Antimony was identified as a plant COPEC in the upland habitat.  The refined EPC for antimony 
in the upland habitat was 4.4 mg/kg, resulting in an HQrefined of 0.88.  Because the HQrefined is less 
than 1.0 based on the Eco-SSL, antimony poses little or no risk to plants in the upland habitat. 

Barium 

Barium was identified as a plant COPEC in the upland habitat.  The refined EPC for barium in 
the upland habitat was 171 mg/kg, resulting in an HQrefined of 0.34.  Because the HQrefined is less 
than 1.0 based on the ORNL toxicity benchmark, barium poses little or no risk to plants in the 
upland habitat. 

Chromium 

Chromium was identified as a plant COPEC in the upland habitat.  

Soluble chromium in soil is taken up by plant roots but is rapidly bound there; only a small 
fraction of chromium in roots is translocated into the stem of the plant (Cary 1982; World Health 
Organization [WHO] 1988; Petruzzelli and others 1987 – all as cited in ATSDR 1993a).   

The ORNL benchmark for chromium is 1 mg/kg.  The HQrefined in the upland habitat was 99, 
which is less than the HQamb of 140.  Chromium was detected in all 209 samples; results for all 
samples exceeded the ORNL benchmark.  Figure J-3 presents the concentrations of chromium in 
each sample in the upland habitat and whether the result exceeds the Mare Island ambient 
concentration.  Because the HQrefined is less than the HQamb, and most concentrations are less than 
the Mare Island ambient value as shown in Figure J-3, chromium poses little to no incremental 
risk to plants at IA F1.   

Cobalt 

Cobalt was identified as a plant COPEC in the upland and wetland habitats.  There is no 
established Mare Island ambient fill concentration for cobalt.  Sources of cobalt in the 
environment are both natural and anthropogenic. Very little information has been published on 
the effects of cobalt on plants. At elevated concentrations, cobalt is a phytotoxin; however, 
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certain plants are known to develop a mechanism of cobalt tolerance and can grow on 
serpentinite and ore bodies (Kabata-Pendias and Pendias 1992).  

The refined EPC for cobalt in the upland habitat resulted in a refined HQ of 0.78.  Because the 
refined HQ in the upland habitat is less than 1.0, cobalt poses little or no risk to plants in the 
upland habitat at IA F1.   

The refined EPC for cobalt in the wetland habitat was 24 mg/kg, resulting in an HQrefined of 
1.9.  Cobalt was detected in all six samples, and results for five samples exceeded the Eco-SSL 
benchmark of 13 mg/kg.  The Eco-SSL was based on the geometric mean of six studies based 
on alfalfa, barley, and radish. Studies were performed with all three terrestrial plant species at 
pHs equal to 5.0 and 6.3.  The suggested toxicity concentrations ranged from 0.60 mg/kg to 
45.2 mg/kg, and were based on the estimated soil concentration at which 20 percent of the 
plant test concentrations showed effects.  The average of the recommended soil concentrations 
for the studies performed with a pH of 5.0 was 15.0 mg/kg, while the average of the 
recommended soil concentrations for the studies performed with a pH of 6.3 was 31.7 mg/kg; 
the second set of studies is more relevant because the average soil pH in the IA F1 wetland 
habitat is 7.4.  The maximum concentration detected in the wetland habitat was 28 mg/kg, 
which is less than the average of the second set of studies, indicating that cobalt is not 
considered a risk driver for plants.  However, the studies were completed on terrestrial plants 
and may not be applicable to wetland plants.   

Cobalt is often strongly bound to soil.  Both in soil and sediment, the amount of cobalt that is 
mobile will increase under more acidic conditions.  Plants can accumulate very small amounts 
of cobalt from the soil, especially in the fruits, grains, and seeds. While animals that eat these 
plants will accumulate cobalt, it is not known to biomagnify up the food chain (ATSDR 2004).  
Although plants may take up cobalt from the soil, the translocation of cobalt from the roots to 
other parts of the plant is not significant (Kim, Gibb, and Howe 1996).  Given the lack of 
information on the toxicity of cobalt to plants, it is recommended that a decision on risk to 
plants from cobalt be based on evaluations to higher trophic-level receptors (birds and 
mammals).  Estimates of risk to birds and mammals due to exposure to cobalt are presented in 
Sections J8.5 and J8.6 of this report.  Cobalt is not identified as posing unacceptable risk to 
birds or mammals.  Based on the available information, cobalt is not recommended for further 
evaluation for plants at IA F1. 

Copper 

Copper was identified as a plant COPEC in the upland and wetland habitats.  The refined EPC 
for copper in the upland habitat resulted in a refined HQ of 0.73; therefore, copper poses little or 
no risk to plants in the upland habitat.   

The refined EPC for copper in the wetland habitat was 342 mg/kg, resulting in an HQrefined of 4.9.  
The HQamb for copper (1.7) is less than the HQrefined for the wetland habitat, indicating that 
copper concentrations may pose incremental risk to plants.   
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Lead 

Lead was identified as a plant COPEC in the upland habitat.  The HQrefined was 2.2, while the 
HQamb was 0.49.  Lead was detected in 230 of 236 samples; and 44 results exceeded the 
Eco-SSL toxicity benchmark of 120 mg/kg; and 77 results were greater than the Mare Island 
ambient fill concentration of 59 mg/kg.  The maximum concentration of 6,810 mg/kg is 
driving risk in the upland habitat, and the refined EPC was 263 mg/kg, twice the Eco-SSL 
benchmark.  Figure J-4 shows the concentrations of lead in each sample in the upland habitat 
and whether the result exceeds the Mare Island ambient concentration.  In Subareas 1 and 2, 
lead exceeds the Eco-SSL in only one and two locations, respectively (Subarea 1:  
IR04GB025(G15), 345 mg/kg), (Subarea 2:  A187GB013, 156 mg/kg and A265GB003, 
217 mg/kg).  The highest concentrations detected in the upland area are from locations within 
Subarea 4 to the south of Building A75; these include A075GB001 (517 mg/kg), A075GB002 
(1,550 mg/kg), and A075GB003 (6,810 mg/kg).  Lead is found at concentrations exceeding the 
Eco-SSL throughout Subarea 5, although most of the concentrations exceeding the Eco-SSL 
are adjacent to Building A17.  None of the concentrations in Subarea 7 exceeds background.  
Lead poses little or no risk to plants in Subareas 1, 2, and 7 in the upland habitat because the 
HQrefined is just over 1.0, and the elevated concentrations are confined to one area.  
However, lead poses unacceptable risk to plants in Subareas 3, 4, and 5 and is recommended 
for further evaluation. 

Molybdenum 

Molybdenum was identified as a plant COPEC in the wetland habitat.  There is no established 
Mare Island ambient fill concentration for molybdenum.  The HQrefined was 1.8, and 
molybdenum was detected in three out of six samples, indicating that molybdenum is not 
widespread in the wetland habitat.  The highest plant molybdenum BAF is 3,300 for algae after 
a 1 hour exposure (i.e., 0.000005 milligrams per liter [mg/L] or 0.005 µg/L).  This BAF would 
yield a tissue concentration of only 16.5 micrograms per kilogram (µg/kg), or 0.0165 mg/kg.  
Molybdenum concentrations in plant tissue can be expected to range from 0.1 mg/kg (100 µg/kg) 
to 1.2 mg/kg (1200 µg/kg).  Since this range is orders of magnitude higher than the estimated 
0.0165 mg/kg, R.L. Mahler’s data supports the conclusion that molybdenum concentrations in 
algae at such low concentrations are not likely to produce adverse effects (Mahler no date).  
Figure J-5 shows the concentrations of molybdenum in the wetland habitat.  The two locations 
where concentrations are greater than the ORNL toxicity benchmark of 2 mg/kg are at opposite 
ends of the wetland habitat.  Although the HQrefined is slightly greater than 1.0, molybdenum 
does not pose unacceptable risk to plants in IA F1. 

Selenium 

Selenium was identified as a plant COPEC in the upland habitat.  The refined EPC for selenium in 
the upland habitat was 0.51 mg/kg, resulting in an HQrefined of 0.98.  Because the HQrefined is less 
than 1.0 based on the ORNL toxicity benchmark, selenium poses little or no risk to plants in the 
upland habitat. 

Zinc 

Zinc was identified as plant COPEC in the upland and wetland habitats.  The HQrefined values for 
zinc in the upland and wetland habitat were 2.7 and 2.0, respectively, and both refined HQs 
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exceed the HQamb of 1.4.  In the upland habitat, zinc was detected in all 209 samples with a 
maximum concentration of 5,880 mg/kg, and 56 results exceeded the Eco-SSL benchmark of 
160 mg/kg.  Figure J-6 shows the concentrations of zinc in each sample in the upland habitat and 
whether the result exceeds the Mare Island ambient concentration of 230 mg/kg.  None of the 
concentrations in Subarea 1 or 7 exceeds the Eco-SSL or ambient concentration for zinc; 
therefore, little or no risk is posed to plants in Subareas 1 or 7.  High concentrations of zinc are 
widespread throughout Subarea 2, 3, 4, and 5, particularly to the south of Building A75 where 
the maximum concentration of 5,880 mg/kg is located (A075GB003), and zinc may pose 
unacceptable risk to plants in those subareas. 

In the wetland habitat, zinc was detected in all six samples with a maximum concentration of 
326 mg/kg; only the maximum concentration exceeded the Mare Island ambient concentration of 
230 mg/kg. The refined HQ was 2.0.  Figure J-7 shows the concentration of zinc in each sample 
in the wetland habitat and whether the result exceeds the ambient concentration.  Because only 
the maximum concentration (IR04SB003) exceeds the ambient concentration, zinc does not pose 
unacceptable risk to plants in the wetland habitat. 

J8.3.2  Refined Evaluation of COPECs without Eco-SSL or ORNL Plant Toxicity 
Benchmarks 

Plant COPECs without an Eco-SSL or ORNL plant toxicity benchmark were qualitatively 
evaluated based on toxicological effects from available literature.  Toxicological effects to 
plants were identified through a literature search.  Potential adverse effects of each COPEC on 
plants are discussed below.  The literature search did not provide toxicity information on 
toxicity for all chemicals.  

Metals 

Titanium 

Titanium was a plant COPEC in the upland habitat. The refined EPC for titanium was 3,970 
mg/kg, and titanium was detected in 142 out of 142 samples. 

There is a lack of information on the toxicity of titanium to plants; therefore, it is recommended 
that a decision on titanium be based on a more complete estimate of risk such as the evaluation 
for birds and mammals.  However, there are no TRVs for birds and mammals for titanium; 
therefore, toxicity from exposure to titanium in the upland habitat is uncertain.  Titanium is not 
considered a primary pollutant, and a BERA may not provide enough information to reduce 
uncertainty.  No further ecological evaluation of titanium is recommended. 

Dioxins 

Dioxin TEQ was a plant COPEC in the upland and wetland habitats.  Dioxin-like congeners 
were detected in eight of 28 samples from the upland habitat with a refined EPC of 0.000035 
mg/kg (both birds and mammals), and in one of four samples in the wetland habitat with 
refined EPCs of 0.00000004 mg/kg (mammals) and 0.000000055 mg/kg (birds).  It is 
recommended that a risk decision be based on more complete estimates of risk that have been 
obtained for higher trophic-level organisms, such as birds and mammals.  This 
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recommendation is based on the lack of literature studies on the effects of dioxins on plants 
and the tendency of dioxins to bioconcentrate.  Dioxins were not identified as posing 
unacceptable risk to birds and mammals in the wetland habitat, nor to birds in the upland 
habitat, but they were identified as posing risk to mammals in the upland habitat (see 
Sections J8.5 and J8.6).  Dioxin TEQ is considered a chemical of ecological concern (COEC) 
in the upland habitat based on the estimate of risk to mammals. 

Explosives 

Picric acid 

Picric acid was a plant COPEC in the upland habitat.  The single detected concentration of picric 
acid in 98 samples was 0.027 mg.  There is insufficient data available to evaluate the toxicity of 
picric acid to plants.  Given the low detection frequency, picric acid is unlikely to pose 
unacceptable risk to plants at IA F1 and no further ecological evaluation of picric acid is 
recommended. 

Organotins 

Total Organotins 

Total organotins were COPECs in the wetland habitat.  No Eco-SSL or ORNL plant toxicity 
benchmarks have been developed for any organotin compounds.  Organotins were detected in one 
of three samples at a concentration of 0.059 mg/kg. 

Organotins are a group of compounds characterized by at least one tin-carbon bond.  Mono-and 
di-organotins are used as polyvinyl chloride stabilizers in the plastics industry. Triorganotins are 
used in agriculture as fungicides, acaricides, and molluscicides, and in ship paints as antifoulants 
(Ema and others 1996). Sources of organotins in the environment include leaching from 
organotin-stabilized pipes and ship paints and losses from manufacturing of organotin-containing 
materials (Environment Canada 1993).  Data on the toxicological effects of organotins on plants 
are limited.  

Given the lack of information on the toxicity of organotins to plants, it is recommended that a 
decision on organotins risk to plants be based on evaluations to higher trophic-level receptors 
(birds and mammals).  Estimates of risk to birds and mammals due to exposure to organotins are 
presented in Sections J8.5 and J8.6 of this report.  Organotins are not identified as posing 
unacceptable risk to birds or mammals.  Based on the available information, organotins are not 
recommended for further evaluation for plants at IA F1. 

PCBs 

Aroclor-1260 

Aroclor-1260 was a plant COPEC in the upland habitat.  The refined EPC for Aroclor-1260 was 
0.037 mg/kg, and it was detected in 14 out of 139 samples.  
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Though there are no benchmarks for Aroclor-1260, the ORNL plant toxicity benchmark for 
PCBs is 40 mg/kg, many times greater than the refined EPC.  Therefore, Aroclor-1260 does not 
pose unacceptable risk to plants. 

Pesticides 

The following pesticides are plant COPECs in the upland habitat IA F1:  dieldrin, endosulfan I, 
total endrins, total chlordane, total DDTs, and total BHC.  The paragraphs below discuss each 
pesticide separately.  

Dieldrin 

Various crops have been shown to take up dieldrin (ATSDR 2002), including peanuts, which 
were found to store two to four times the concentration of dieldrin found in the soil (Beck and 
others 1962, as cited in Stickel, Stickel, and Spann 1968).  Dieldrin was detected in two of 126 
samples, a detection frequency of 2 percent, with an EPC equal to the maximum concentration 
of 0.010 mg/kg.  Because of its low detection frequency, dieldrin poses little or no risk to 
terrestrial plants at IA F1.  

Endosulfan I 

Endosulfan I was detected in one of 126 samples with a refined EPC equal to the maximum 
concentration of 0.002 mg/kg.  No data were found on toxic effects of endosulfan on terrestrial 
plants.  However, the primary mechanism for plant uptake of endosulfan is through leaf 
absorption, and this compound is expected to be relatively immobile in soil (Attachment J4).  
Given the low concentration and detection frequency of less than 1 percent, endosulfan I does 
not pose unacceptable risk to plants. 

Total Endrins 

Total endrins were detected in 10 of 126 samples with a refined EPC of 0.0023 mg/kg.  Endrin, 
endrin aldehyde, and endrin ketone were each detected in IA F1.  Endrin aldehyde is an 
impurity and breakdown product of endrin, a pesticide used to control insects, rodents, and 
birds.  Endrin has not been produced or sold for general use in the United States since 1986.  
Little is known about the properties of endrin aldehyde and endrin ketone.  No information is 
available about the toxicological effects of endrin aldehyde on plants.  Although little 
information was available on the toxicity of endrin, evidence suggests that it is extremely 
persistent in soil and may be taken up by plants (Attachment J4).  Given the lack of 
information on the toxicity of total endrins to plants, it is recommended that a decision on risk 
to plants from total endrins be based on evaluations to higher trophic-level receptors (birds and 
mammals).  Estimates of risk to birds and mammals due to exposure to total endrins are 
presented in Sections J8.5 and J8.6 of this report.  Total endrins are not identified as posing 
unacceptable risk to birds or mammals.  Based on the available information, total endrins are 
not recommended for further evaluation for plants at IA F1. 

Total Chlordanes 

Residues of chlordane have been detected in vegetable crops grown in soils treated with 
chlordane (U.S. Department of Agriculture 1965, as cited in Hazardous Substance Databank 
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1994).  No Eco-SSL or ORNL plant toxicity benchmark is available for total chlordane. 
However, the EPA Region 5 soil screening level based on exposure to a plant is 0.224 mg/kg 
(EPA 2003b).  The refined EPC for total chlordanes was 0.0009 mg/kg, and it was detected in 
nine of 126 samples.  Total chlordane does not pose unacceptable risk to plants based on the 
low concentrations and comparison with the EPA Region 5 plant-based soil screening 
benchmark. 

Total DDTs 

The refined EPC for total DDTs is 0.0087 mg/kg, and total DDTs were detected in 27 out of 126 
samples.  

Terrestrial plants accumulate DDT (Forsyth and others 1983). DDT reduces photosynthesis in 
plants, retards growth, and reduces the plant’s ability to withstand environmental changes (EPA 
1980, as cited in U.S. Department of the Interior [DOI] 1998).  DDT also reduces the amount of 
oxygen produced by aquatic plants (EPA 1975).  ORNL reports a threshold chronic 
concentration of 0.3 µg/L for aquatic plants (ORNL 1996, as cited in DOI 1998).  Given the lack 
of information on the toxicity of total DDTs to plants, it is recommended that a decision on risk 
to plants from total DDTs be based on evaluations to higher trophic-level receptors (birds and 
mammals).  Estimates of risk to birds and mammals due to exposure to total DDTs are presented 
in Sections J8.5 and J8.6 of this report.  Total DDTs are not identified as posing unacceptable 
risk to birds or mammals.  Based on the available information, total DDTs are not recommended 
for further evaluation for plants at IA F1.  

Total BHC 

The refined EPC for total BHC, which was detected in two of 148 samples, is 0.002 mg/kg. 

Given the lack of information on the toxicity of total BHC to plants, it is recommended that a 
decision on risk to plants from total BHC be based on evaluations to higher trophic-level 
receptors (birds and mammals).  Estimates of risk to birds and mammals due to exposure to total 
BHC are presented in Sections 8.5 and 8.6 of this report.  Total BHC is not identified as posing 
unacceptable risk to birds or mammals.  Based on the available information and the low 
detection frequency, total BHC is not considered a COEC for plants at IA F1.  

SVOCs 

The following semivolatile organic compounds (SVOC) were considered plant COPECs in IA 
F1:  2,4-DNT and 2,6-DNT, 4-methylphenol, carbazole, dibenzofuran, n-nitrosodiphenylamine, 
and total HMW PAHs.  The paragraphs below discuss each SVOC separately, except for total 
HMW PAHs, which are discussed collectively because they exhibit similar toxicity effects.  

2,4-DNT and 2,6-DNT 

2,4-DNT and 2,6-DNT were plant COPECs in the upland habitat.  The single detected 
concentrations of 2,4-DNT and 2,6-DNT in 112 samples were 0.94 and 0.04 mg/kg, 
respectively.  Both 2,4-DNT and 2,6-DNT are components of technical grade DNT, which is 
about 75 percent 2,4-DNT, 20 percent 2,6-DNT, and 5 percent other isomers (EPA 1993 as cited 
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in U.S. Center for Health Promotion and Preventive Medicine [CHPPM] 2006).  Both chemicals 
are precursors or byproducts of the synthesis of polyurethane foams, elastomers, coatings, and 
explosives.  Due to their similarities, they are discussed together in this section.  No information 
was found on the direct uptake of 2,4-DNT or 2,4-DNT by plants.  However, the structural 
similarity of 2,4-DNT or 2,6-DNT to compounds taken up by plants and the value of its log Kow 
(= 2) suggest that 2,4-DNT and 2,4-DNT can be taken up by plants (McFarlane and others 1987, as 
cited in ASTDR 1998). Plant uptake of 2,4-DNT is expected to decrease in proportion to the 
organic content in soil because plant uptake of TNT and other related nitroaromatic compounds 
is inversely related to the organic content of soils (Pennington 1988, as cited in ATSDR 1998).  
Although 2,4-DNT and 2,6-DNT may accumulate in plants, due to the low detection frequencies, 
2,4-DNT or 2,6-DNT are unlikely to pose unacceptable risk to plants at IA F1. 

4-Methylphenol 

4-Methylphenol was a plant COPEC in the upland habitat.  The single detection among 199 
samples was 0.014 mg/kg.  No information on the toxicological effects of 4-methylphenol on 
plants was found.  Due to its low detection frequency and low concentration, 4-methylphenol is 
unlikely to pose unacceptable risk to plants at IA F1. 

Carbazole 

Carbazole, an aromatic heterocyclic organic compound, was a plant COPEC in the upland 
habitat.  The refined EPC is equal to the maximum concentration of 0.052 mg/kg, and carbazole 
was detected in four of 198 samples – a detection frequency of 2 percent.  Carbazole is 
chemically similar to PAHs but was found slightly less toxic to plants than PAHs such as pyrene, 
phenanthrene, and fluorene in a 2003 study on the effects of PAHs on red clover (Trifolium 
pretense), ryegrass (Lolium perenne), and mustard (Sinapsis alba) (Sverdrup and others 2003).  
Little data are available about the toxicological effects of carbazole on terrestrial plants.  Given 
that the concentration of carbazole detected in the upland habitat was well below the literature 
toxicity levels for the more toxic PAHs, carbazole does not pose unacceptable risk to plants at IA 
F1. 

Dibenzofuran 

Dibenzofuran was a plant COPEC in the upland habitat.  The refined EPC is equal to the 
maximum concentration of 0.069 mg/kg, and dibenzofuran was detected in four of 199 samples – 
a detection frequency of 2 percent.  Like carbazole, dibenzofuran was found to be slightly less 
toxic than PAHs such as pyrene, phenanthrene, and fluorine, in a 2003 study on the effects of 
PAHs on red clover, ryegrass, and mustard (Sverdrup and others 2003).  Given that the 
concentration of dibenzofuran detected in the upland habitat was well below the literature 
toxicity levels for the more toxic PAHs, dibenzofuran does not pose unacceptable risk to plants 
at IA F1. 

N-nitrosodiphenylamine 

N-nitrosodiphenylamine was a plant COPEC in the upland habitat.  The refined EPC is equal 
to the maximum concentration of 0.086 mg/kg, and n-nitrosodiphenylamine was detected in 
five of 199 samples.  N-nitrosodiphenylamine is an orange-brown or yellow solid that can be 
man-made and which is used to produce rubber products.  It was replaced by more efficient 
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products in the early 1980s, leaving just one manufacturer in the United States 
(ATSDR 1993b).  N-nitrosodiphenylamine biodegrades relatively quickly in soil (about 10 to 
30 days depending on geochemical and physical properties of the soil).  Based on its low 
detection frequency and ability to biodegrade in soil, n-nitrosodiphenylamine does not pose 
unacceptable risk to plants. 

Total HMW PAHs 

Total HMW PAHs were plant COPECs in the upland and wetland habitats.  The refined EPCs for 
total HMW PAHs in each habitat and the detection frequency were:   

• Upland habitat:  0.19 mg/kg (68 of 199 samples) 
• Wetland habitat:  1.36 mg/kg (one of five samples) 

Based on the lack of information on the effects of individual PAH compounds on plants, the 
effects on plants from PAH compounds are discussed as a group.  The grouping of PAH 
compounds to discuss potential effects is warranted because most exposures to PAHs in the 
environment are not to a pure compound but to a particle-bound complex mixture of PAHs.  The 
physical and chemical properties of PAHs vary with molecular weight and the potential 
functional groups included in the structure as substitutions.  The greater the molecular weight of 
the PAH compound, the lower the water solubility, the higher the boiling point, and the greater 
the Kow for the compound.  As a result, the volatility and solubility of PAHs with four to seven 
aromatic rings (HMW PAHs) are extremely low.  When combined with their large molecular 
volumes, these attributes cause HMW PAHs to be relatively immobile (Eisler 1987).  

A study of red clover, ryegrass, and mustard provided EC20 values (concentrations at which 20 
percent of the test population was adversely affected) for a number of PAHs and related 
compounds.  EC20 values for fluoranthene were found to range from 140 to 650 mg/kg and for 
pyrene from 49 to 1,300 mg/kg (Sverdrup and others 2003).  Maximum concentrations of 
fluoranthene and pyrene at the sites of concern were well below ranges presented in that study.  In 
addition, several other studies have shown a decrease in plant growth, particularly with photo-
modified PAHs (Baek and others 2004; Greenberg 2003; Huang and others 1996; 1997a, b).  
However, PAHs are usually toxic only at high concentrations without some sort of photoactivation 
(Greenberg 2003).  Attachment J4 provides more details on these studies.  Based on the results of 
these studies from the literature, the relatively low concentrations of HMW PAHs at IA F1, and the 
tendency for HMW PAHs to be relatively immobile in soil (ATSDR 1995), HMW PAHs are not 
expected to pose unacceptable risk to upland or wetland plants.   

VOCs 

The following VOCs were plant COPECs in the upland habitat, as no toxicity benchmarks are 
available:  1,2-dichloroethane, 1,2-dichloroethene (total), 2-butanone, acetone, benzene, 
chloromethane, cis-1,2-dichloroethene, ethylbenzene, tetrachloroethene, trans-1,2-dichloroethene, 
trichloroethene, and xylene (total).  Carbon disulfide is a plant COPEC in the upland and wetland 
habitats.  Toxicity information was available only for 1,2-dichloroethane, acetone, and carbon 
disulfide, which will be discussed separately in the paragraphs below.  
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1,2-Dichloroethane 

The refined EPC for 1,2-dichloroethane was equal to the maximum concentration of 0.004 
mg/kg, and 1,2-dichloroethane was detected in two of 196 samples.  Exposure to 3 mg/m3 
1,2-dichloroethane vapor for 24 hours was lethal and mutagenic to barley kernels (Ehrenberg 
and others 1974 as cited in WHO 1995).  Given the lack of information on the toxicity of 
1,2-dichloroethane to plants, it is recommended that a decision on risk to plants from 
1,2-dichloroethane be based on evaluations to higher trophic-level receptors (mammals).  
Estimates of risk to birds and mammals due to exposure to 1,2-dichloroethane are presented in 
Section J8.6 of this report.  1,2-Dichloroethane is not identified as posing unacceptable risk to 
birds or mammals.  Based on the available information, 1,2-dichloroethane is not 
recommended for further evaluation for plants at IA F1.  

Acetone 

The refined EPC for acetone was 0.060 mg/kg, and acetone was detected in 24 of 196 soil 
samples.  Acetone is a chemical found naturally in the environment and is also produced by 
industries.  It evaporates readily into the air and mixes well with water.  Acetone occurs naturally 
in plants, trees, volcanic gases, and forest fires.  People and animals breathe out acetone 
produced from the natural breakdown of body fat.  Acetone is also released during its 
manufacture and use, in exhaust from automobiles, and from tobacco smoke, landfills, and 
certain kinds of burning waste materials.  Acetone is also used as a solvent.  The levels of 
acetone in soil increase mainly because of the burial of wastes that contain acetone 
(ATSDR 1997a).  Very little data were found on the effects of acetone on plants.  Germination, 
root length, and plant heights for ryegrass, radish, and lettuce were not affected at a 
concentration of 100 mg/L in a study of plants exposed to acetone for 7 days (Gorsuch and 
others 1990, as cited in WHO 1998).  Given the lack of information on the toxicity of acetone to 
plants, it is recommended that a decision on acetone be based on a more complete estimate of 
risk, such as the evaluation for burrowing mammals (see Section J8.6).  Acetone was not 
identified as posing unacceptable risk to burrowing mammals, and no further evaluation is 
recommended for plants. 

Carbon Disulfide 

The refined EPC for carbon disulfide was 0.0050 mg/kg, and carbon disulfide was detected in 46 
of 196 soil samples.  Carbon disulfide is a liquid that evaporates at room temperature, and the 
vapor is more than twice as heavy as air.  It evaporates rapidly when exposed to air and does not 
bind tightly to soils (EPA 1994). Carbon disulfide is not likely to be stored by plants (EPA 1994), 
and is not expected to bioaccumulate in organisms, because of its low Kow (= 2.14) and rapid 
metabolism in most animals (Beauchamp and others 1983, as cited in International Programme 
on Chemical Safety [IPCS] 2002).  Although few studies are available on the effects of carbon 
disulfide on plants, a study of three different plant species found that of all reduced sulfur gases 
studied, carbon disulfide had the lowest rate of transport from the leaf surface to the interior of 
the leaf (Taylor and others 1983, as cited in IPCS 2002).  This low rate of transport may account 
for its relatively low toxicity, since its ability to cause leaf injury depends in large part on its 
ability to enter the interior tissues of the leaf.  Based on the low toxicity of carbon disulfide to 
plants and low concentration in upland soil at IA F1, carbon disulfide does not pose unacceptable 
risk to plants in the upland and wetland habitats. 
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1,2-Dichloroethene (Total), 2-Butanone, Benzene, Chloromethane, cis-1,2-Dichloroethene, 
Ethylbenzene, Tetrachloroethene, trans-1,2-Dichloroethene, Trichloroethene, and 
Xylenes (Total) 

Data on the toxicological effects from exposure to the above VOCs could not be found in the 
literature. The refined EPCs and the number of detected samples out of the total number of 
samples for each chemical were: 

• 1,2-Dichloroethene (total):  0.0062 mg/kg (13 of 153 samples) 
• 2-Butanone:  0.99 mg/kg (three of 183 samples)  
• Benzene:  0.0042 (29 of 217 samples) 
• Chloromethane:  0.0020 mg/kg (seven of 196 samples) 
• cis-1,2-Dichloroethene:  0.024 mg/kg (two of 42 samples) 
• Ethylbenzene:  0.0080 mg/kg (13 of 218 samples) 
• Tetrachloroethene:  0.14 mg/kg (three of 196 samples) 
• trans-1,2-Dichloroethene:  0.0021 mg/kg (one of 43 samples) 
• Trichloroethene:  0.0035 mg/kg (19 of 196 samples) 
• Xylenes (total):  0.011 mg/kg (18 of 218 samples) 

Given the lack of information on the toxicities of the above VOCs to plants, it is recommended 
that a risk decision be based on a more complete estimate of risk, such as the evaluation for 
burrowing mammals.  1,2-Dichloroethene (total), 2-butanone, benzene, chloromethane, 
cis-1,2-dichloroethene, ethylbenzene, tetrachloroethene, styrene, trans-1,2-dichloroethene, 
toluene, trichloroethene, and xylenes (total) were not identified as posing unacceptable risk to 
burrowing mammals in the upland habitat (see Section J8.6), and no further evaluation is 
recommended for plants.   

J8.3.3  Summary of Refinement of Plant COPECs 

Based on the refinement of plant COPECs, the following COPECs pose unacceptable risks to 
plants at IA F1.  These COPECs are considered COECs for plants.  COECs are COPECs that may 
require further evaluation in a feasibility study (FS) or further action as part of a remedial action. 

 

IA F1 Habitat COECs for Plants 

Upland Lead, zinc, and dioxin TEQ*  
Wetland Copper  

Note: 

*  Recommended as COECs based on more complete risk estimate for birds or mammals 

IA Investigation area 
COEC Chemical of ecological concern 
TEQ Toxicity equivalent 
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No toxicity benchmarks or TRVs are available for titanium, as it is not considered a primary 
pollutant.  A BERA may not provide enough information to reduce uncertainty.   

Section J6.0 discusses the uncertainties associated with the risk characterization. 

J8.4  RISK REFINEMENT FOR INVERTEBRATES 

Tables J-31 through J-32 present the revised COPEC screen for invertebrates using the refined 
EPC in soil and sediment.  The following sections discuss the refinement of COPECs that pose 
potential risk to invertebrates at IA F1. 

J8.4.1  Refined Evaluation of COPECs with Invertebrate Toxicity Benchmarks 

COPECs with Eco-SSL or ORNL invertebrate toxicity benchmarks are discussed below. 

Metals 

Barium 

Barium was identified as an invertebrate COPEC in the upland habitat.  The HQrefined was 0.52, 
indicating that barium poses little or no risk to terrestrial invertebrates at IA F1.  

Chromium 

Chromium was identified as an invertebrate COPEC in the upland habitat. 

The HQrefined for the upland habitat was 247, which is less than the HQamb of 350.  Figure J-3 
presents the concentrations of chromium in each sample in the upland habitat and whether the 
result exceeds the Mare Island ambient concentration.  Although elevated chromium 
concentrations are widespread through the upland habitat, the Mare Island ambient fill 
concentration is greater than the refined EPC.  Because the HQrefined is less than the HQamb, it is 
unlikely that the concentrations of chromium in soils in the upland habitat pose incremental risk 
to invertebrates; therefore, chromium is not recommended for further evaluation.  

Copper 

Copper was identified as an invertebrate COPEC in the upland and wetland habitats.  The 
HQrefined for the upland habitat was 0.64, indicating that copper poses little or no risk to terrestrial 
invertebrates at IA F1.  The HQrefined for the wetland habitat was 1.3, which is greater than the 
HQamb of 0.44.  Only one of the six samples (IR04SD003, 367 mg/kg) exceeded the ER-M of 
270 mg/kg, indicating that copper is not widespread in the wetland habitat at concentrations that 
pose risk to benthic macroinvertebrates.  Therefore, copper does not pose unacceptable risk to 
benthic macroinvertebrates at IA F1.  

Lead 

Lead was identified as an invertebrate COPEC in the upland and wetland habitats.  The HQrefined 
values for the upland and wetland habitats were 0.15 and 0.44, respectively, indicating that lead 
poses little or no risk to terrestrial invertebrates or benthic macroinvertebrates at IA F1. 
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Zinc 

Zinc was identified as invertebrate COPEC in the upland and wetland habitats.  The HQrefined 
wetland habitat was 0.80, indicating that zinc does not pose unacceptable risk to benthic 
macroinvertebrates at IA F1.   

The HQrefined for the upland habitat was 3.6, which exceeds the HQamb value of 1.9.  Zinc was 
detected in all 209 samples with a maximum concentration of 5,880 mg/kg, and 90 results 
exceeded the Eco-SSL benchmark of 120 mg/kg.  Figure J-6 shows the concentration of zinc in 
each sample in the upland habitat and whether the result exceeds the Mare Island ambient 
concentration of 230 mg/kg.  None of the concentrations in Subarea 1 or 7 exceeds the Eco-SSL 
or ambient concentration for zinc; therefore, little or no risk is posed to invertebrates in Subareas 
1 or 7.  High concentrations of zinc are widespread throughout Subareas 2, 3, 4, and 5, 
particularly to the south of Building A75 where the maximum concentration of 5,880 mg/kg is 
located (A075GB003), and zinc may pose unacceptable risk to invertebrates in those subareas. 

PCBs 

Total PCBs 

Total PCBs were identified as an invertebrate COPEC in the wetland habitat because the 
maximum concentration exceeded the ER-L.  The HQrefined was 0.18, indicating that total PCBs 
do not pose unacceptable risk to benthic macroinvertebrates at IA F1. 

J8.4.2  Refined Evaluation of COPECs without Invertebrate Toxicity Benchmarks 

Plant COPECs without an Eco-SSL or ORNL plant toxicity benchmark were qualitatively 
evaluated based on toxicological effects from available literature. Toxicological effects to 
invertebrates were identified through the literature.  Potential adverse effects of each COPEC on 
invertebrates are discussed below.  The literature search did not provide information on toxicities 
for all chemicals.  

Metals 

Barium 

Barium was an invertebrate COPEC in the wetland habitat.  The refined EPC was 98 mg/kg; 
barium was detected in all six samples.   

Barium is an alkaline earth metal that is widely distributed in the environment.  Barium occurs 
naturally in plant and animal tissues and may be an essential nutrient.  Because some barium 
compounds are soluble in water, barium is readily taken up and accumulated by organisms 
(Amdur, Doull, and Klaassen 1991).  Barium biomagnifies in terrestrial and aquatic food chains 
(ATSDR 1990).  Bioconcentrations factors (BCF) are 100 for marine animals, 120 for plankton, 
and 260 for brown algae (Bowen 1966, Schroeder 1970, both as cited in ATSDR 1990).   

Exposure to barium at elevated levels has been found to induce abnormal development in M. 
californianus embryos (Spangenberg and Cherr 1996).  Adverse effects including abnormal shell 
calcification and embryo morphology were observed at 200 and 900 µg/L.  It is thought that 
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barium affects cell differentiation due to the observation that the majority of adverse effects 
occurred during this developmental period. 

Given the lack of information on the toxicity of barium in sediment to benthic invertebrates, it is 
recommended that a decision on barium be based on a more complete estimate of risk, such as 
the evaluation for birds and mammals.  Barium was not identified as posing unacceptable risk to 
birds in the wetland habitat (see Section J8.5), but it was identified as posing risk to individual 
salt marsh harvest mice (See Section J8.6).  Therefore, barium is considered a COEC for 
invertebrates in the wetland habitat based on the risk decision for mammals.   

Cobalt 

Cobalt was an invertebrate COPEC in the upland and wetland habitats.  There are no ambient 
values for cobalt.  The refined EPCs for each habitat and the number of detections out of the 
number of samples were:  

• Upland habitat:  10 mg/kg (67 of 209 samples) 
• Wetland habitat:  24 mg/kg (six of six samples)  

Very little information has been published on the effects of cobalt on terrestrial or benthic 
invertebrates.  Research indicates that the toxicity of cobalt in freshwater environment may be a 
function of water hardness in studies on fathead minnows (Pimephales promelas), Ceriodaphnia 
dubia, and larval rainbow trout (Diamond and others 1992, and Marr and others 1998).  While 
the implications of these studies are limited in the marine environment they do provide some 
basic toxicity parameters.  Chronic tests of hardness and cobalt effects for C. dubia were 
inconclusive due to poor survival and reproduction in the synthetic hard waters (Diamond and 
others 1992).  Acute tests demonstrated water hardness effects in C. dubia after 48 hours of 
exposure in hard water (>200 mg/L as CaCO3) with non-linear dose responses.  The 24 hour 
LC50 values for C.dubia is 4596 µg/L.  

Given the lack of information on the toxicity of cobalt in sediment to invertebrates, it is 
recommended that a decision on cobalt be based on a more complete estimate of risk, such as the 
evaluation for birds and mammals.  Cobalt was not identified as posing unacceptable risk to birds 
and mammals (see Sections J8.5 and J8.6) at IA F1.  Because no risk was posed to birds and 
mammals and there is a lack of toxicological data for invertebrates, no further evaluation of 
barium is recommended for invertebrates.  

Molybdenum 

Molybdenum was an invertebrate COPEC in the upland and wetland habitats.  There are no 
ambient values for molybdenum.  The refined EPCs for each habitat and the number of 
detections out of the number of samples were:  

• Upland habitat:  0.29 mg/kg (20 of 86 samples) 
• Wetland habitat:  3.5 mg/kg (three of six samples)  
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Molybdenum occurs in all living organisms and is an essential nutrient (Eisler 1989; DOI 1998).  
The chemistry of molybdenum is complex and poorly understood.  This metal does not exist in 
its pure form in the environment; rather, it occurs in combination with sulfur, oxygen, tungsten, 
lead, uranium, iron, magnesium, cobalt, vanadium, bismuth, or calcium (DOI 1998).  

No information is available about the toxicological effects of molybdenum on terrestrial 
invertebrates or benthic macroinvertebrates.  Given the lack of information on the toxicity of 
molybdenum to terrestrial or benthic macroinvertebrates, it is recommended that a decision on 
risk to invertebrates from molybdenum be based on evaluations to higher trophic-level receptors 
(birds and mammals).  Estimates of risk to birds and mammals due to exposure to molybdenum 
are presented in Sections J8.5 and J8.6 of this report.  Molybdenum was not identified as posing 
unacceptable risk to birds and mammals in the upland habitat, or to birds in the wetland habitat, 
but it was identified as posing risk to individual salt marsh harvest mice in the wetland habitat. 
Therefore, molybdenum is considered a COEC for benthic macroinvertebrates in the wetland 
habitat based on the risk decision for mammals. 

Selenium 

Selenium was an invertebrate COPEC in the wetland habitat.  No Mare Island ambient 
concentration is available; however, the San Francisco ambient concentration is 0.64 mg/kg.  The 
refined EPC was 0.5 mg/kg and selenium was detected in three of six samples.   

Selenium is an essential trace nutrient at very low concentrations but is toxic at concentrations 
that exceed the nutritional requirement (Arthur and Beckett 1994; EPA 1998b).  When selenium 
is present in both diet and the environmental medium where a crustacean lives, the crustacean 
exoskeleton and visceral mass and gills of mollusks contain the highest selenium concentrations 
(Fowler and Benayoun 1976b; Bjerragaard 1982).  When selenium is present only in food, 
selenium concentrations in marine shrimp are highest in viscera and the exoskeleton.  These data 
suggest that ingested selenium is readily translocated from internal to external tissues (Fowler 
and Benayoun 1976b). Because selenium concentrations were higher in crustacean fecal pellets 
than in the diet, fecal pellets may represent an extraction mechanism and selenium-recycling 
pathway (Fowler and Benayoun 1976a).  

Not enough information is available about the toxicological effects of selenium on benthic 
invertebrates to make a risk determination.  However, the refined EPC, which is equal to the 
maximum concentration, is less than the San Francisco ambient concentration.  Selenium is not 
considered a COEC in the wetland habitat because the refined EPC is less than the ambient 
concentration for San Francisco bay area sediments. 

Silver 

Silver was an invertebrate COPEC in the upland habitat.  No Eco-SSL, ORNL earthworm 
toxicity benchmark, or Mare Island ambient fill concentration is available for silver; the San 
Francisco sediment ambient concentration is 0.58 mg/kg.  The refined EPC was 0.99 mg/kg, and 
silver was detected in 17 out of 209 samples. 

Silver may bioaccumulate in some terrestrial invertebrates, but not others.  For example, in a 
study of terrestrial invertebrates, it was observed that snails and worms may have elevated silver 
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body burdens, but that earthworms did not have bioaccumulation potential (Ewell and others 
1993, as cited in Ratte 1998).  Silver reduces the growth rate of earthworms (Engel and others 
1981, as cited in Ratte 1998).  The rapid uptake of silver in benthic macroinvertebrates suggests 
that silver adsorbs to external body surfaces of invertebrates, including gills and intestine 
(Gamier-LaPlace and others 1992, as cited in Ratte 1998).  

Given the lack of information on the toxicity of silver to terrestrial invertebrates, it is 
recommended that a decision on risk to invertebrates from silver be based on evaluations to 
higher trophic-level receptors (birds and mammals).  Estimates of risk to birds and mammals due 
to exposure to silver are presented in Sections J8.5 and J8.6 of this report.  Silver is not 
identified as posing unacceptable risk to birds or mammals.  Based on the available information, 
silver is not recommended for further evaluation for terrestrial invertebrates at IA F1. 

Tin 

Tin was an invertebrate COPEC in the upland habitat. No ambient concentrations or toxicity 
benchmarks are available for tin.  The refined EPCs was 14 mg/kg, and tin was detected in 142 
of 142 samples. 

No information is available about the toxicological effects of tin on terrestrial invertebrates.  
Given the lack of information on the toxicity of tin to terrestrial invertebrates, it is recommended 
that a decision on risk to invertebrates from tin be based on evaluations to higher trophic-level 
receptors (birds and mammals).  Estimates of risk to birds and mammals due to exposure to tin 
are presented in Sections 8.5 and 8.6 of this report.  Tin is not identified as posing unacceptable 
risk to birds or mammals.  Based on the available information, tin is not recommended for 
further evaluation for terrestrial invertebrates at IA F1. 

Titanium 

Titanium was an invertebrate COPEC in the upland habitat.  No ambient concentrations or toxicity 
benchmarks are available for titanium.  The refined EPC was 3,970 mg/kg, and it was detected in 
142 of 142 samples. 

No information is available about the toxicological effects of titanium on terrestrial and benthic 
macroinvertebrates.  Given the lack of information on the toxicity of titanium to invertebrates, it 
is recommended that a decision on titanium be based on a more complete estimate of risk, such 
as the evaluation for birds and mammals.  There are no TRVs for birds and mammals for 
titanium; therefore, toxicity from exposure to titanium is uncertain.  Titanium is not considered a 
primary pollutant, and a BERA may not provide enough information to reduce uncertainty.  No 
further evaluation of titanium for invertebrates is recommended. 

Dioxins 

Dioxin TEQ 

Dioxins were invertebrate COPECs in the upland and wetland habitats.  No ambient values are 
available for dioxins.  Dioxin-like congeners were detected at eight of 28 samples in the upland 
habitat with a refined EPC of 0.000035 mg/kg (birds and mammals), and one of four samples in 
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the wetland habitat with refined EPCs of 0.00000005 mg/kg (mammals) and 0.000000055 mg/kg 
(birds).   

Given the lack of information on the toxicity of dioxin-like congeners to terrestrial invertebrates, 
it is recommended that a decision on risk to invertebrates from dioxin-like congeners be based on 
evaluations to higher trophic-level receptors (birds and mammals).  Estimates of risk to birds and 
mammals due to exposure to dioxin-like congeners are presented in Sections J8.5 and J8.6 of 
this report.  Dioxins were not identified as posing unacceptable risk to birds and mammals in the 
wetland habitat, or to birds in the upland habitat, but they were identified as posing risk to 
mammals in the upland habitat.  Based on the available information, dioxin-like congeners are 
recommended for further evaluation for terrestrial invertebrates in the upland habitat at IA F1, 
but are not recommended for further evaluated in the wetland habitat. 

Explosives 

Picric acid 

Picric acid was an invertebrate COPEC in the upland habitat.  The single detected concentration 
in 98 samples was 0.027 mg/kg.  Due to the low detection frequency, picric acid is not expected 
to pose unacceptable risk to invertebrates at IA F1. 

Organotins 

Total Organotins 

Total oganotins were a COPEC in the wetland habitat.  No ambient concentrations are available 
for organotin compounds.  The single detected concentration of three samples was 0.058 mg/kg. 

Organotins are toxic and bioaccumulative.  Of the organotins, tributyltin is the most toxic to 
aquatic life.  Tributyltin has an increased fat solubility, which allows greater penetration of 
biological membranes.  Increased fat solubility may be one reason for its greater toxicity (Champ 
and Pugh 1987).  

Tributyltin tends to bioconcentrate. A study by Humphrey and Hope (1987) measured tissue and 
water concentrations of tributyltin; the BCF from water was 23,000 for shellfish.  Sensitivity to 
organotins varies among aquatic species:  gastropods and bivalves are the most susceptible, 
followed by crustaceans, algae, and then fish.  Tributyltin is slow acting and affects development 
and reproductive functions.  A species of Pacific oyster (Crassostrea gigas) has often been used 
in tributyltin studies because of its sensitivity to tributyltin.  One documented effect of exposure 
to tributyltin on C. gigas is shell thickening.  

Given the lack of information on the toxicity of organotins to benthic macroinvertebrates, it is 
recommended that a decision on risk to invertebrates from organotins be based on evaluations to 
higher trophic-level receptors (birds and mammals).  Estimates of risk to birds and mammals due 
to exposure to organotins are presented in Sections J8.5 and J8.6 of this report.  Organotins are 
not identified as posing unacceptable risk to birds or mammals.  Based on the available 
information, organotins are not recommended for further evaluation for benthic 
macroinvertebrates at IA F1. 
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PCBs 

Total PCBs, Aroclor-1254, and Aroclor-1260 were invertebrate COPECs in IA F1.  The 
paragraphs below discuss the refined EPCs and the frequency of detection for each chemical 
separately, followed by a description of the general effects of PCBs on invertebrates and a risk 
determination for each COPEC.  

Total PCBs 

Total PCBs were identified as a COPEC in the upland habitat.  No toxicity benchmarks are 
available for total PCBs.  The refined EPC was 0.096 mg/kg and total PCBs were detected in 22 
of 22 samples. 

Aroclor-1254 

Aroclor-1254 was a COPEC in the upland habitat.  The refined EPC was equal to the maximum 
concentration of 0.024 mg/kg, and Aroclor-1254 was detected in only one of 128 samples. 

Aroclor-1260 

Aroclor-1260 was a COPEC in the upland habitat.  The refined EPC for Aroclor-1260 was 0.037 
mg/kg, and it was detected in 14 of 239 samples. 

PCBs in soils and sediments bind tightly to particles within the matrix primarily because of their 
physicochemical characteristics, especially their low water solubility.  In general, PCB-soil (or 
sediment) binding increases with the number of chlorine substituents in the PCB.  Binding of 
PCBs in high organic content soils is greater than in soils that are relatively organic-poor.  Very 
little information exists on the effects of PCBs on terrestrial and aquatic invertebrates.  Adverse 
effects of PCBs on soil microorganisms have been evaluated, especially with respect to potential 
impacts on the success of bioremediation (Eisler 1986b).  However, little information is available 
for evaluating PCB effects on soil community structure and function. 

Not enough information is available about PCBs to make a risk determination about these 
chemicals in either habitat.  Given the lack of information on the toxicity of total PCBs, Aroclor-
1254, and Aroclor-1260 to invertebrates, it is recommended that a decision on total PCBs, 
Aroclor-1254, and Aroclor-1260 be based on a more complete estimate of risk, such as the 
evaluation for birds and mammals.  Estimates of risk to birds and mammals due to exposure to 
cobalt are presented in Sections J8.5 and J8.6 of this report.  Total PCBs, Aroclor-1254, and 
Aroclor-1260 were not identified as posing unacceptable risk to birds and mammals, and no 
further evaluation is recommended for invertebrates.   

Pesticides 

The following pesticides were invertebrate COPECs:  dieldrin, endosulfan I, total endrins, total 
chlordanes, total DDTs, and total BHC.  The paragraphs below discuss each pesticide separately.  

Dieldrin 

Dieldrin was an invertebrate COPEC in the upland habitat.  The refined EPC was equal to the 
maximum concentration of 0.01 mg/kg, and dieldrin was detected in two of 126 samples.  Given 
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the low detection frequency and concentration, dieldrin is unlikely to pose unacceptable risk to 
invertebrates. 

Endosulfan I 

Endosulfan I was an invertebrate COPEC in the upland habitat.  Endosulfan I was detected in 
only one of 126 samples at a concentration of 0.002 mg/kg.  No data were found on toxic effects 
of endosulfan on terrestrial macroinvertebrates.  Given the lack of information on the toxicity of 
endosulfans to terrestrial macroinvertebrates, it is recommended that a decision on risk to 
invertebrates from endosulfan I be based on evaluations to higher trophic-level receptors (birds 
and mammals).  Estimates of risk to birds and mammals due to exposure to endosulfan I are 
presented in Sections J8.5 and J8.6 of this report.  Endosulfans I was not identified as posing 
unacceptable risk to birds or mammals, and no further evaluation is recommended for 
invertebrates. 

Total Endrins 

Total endrins were an invertebrate COPEC in the upland habitat.  The refined EPC was 0.002 
mg/kg and was detected in 10 of 126 samples.  Given the lack of information on the toxicity of 
endrin to terrestrial invertebrates, it is recommended that a decision on risk to invertebrates from 
total endrins be based on evaluations to higher trophic-level receptors (birds and mammals).  
Estimates of risk to birds and mammals due to exposure to total endrins are presented in 
Sections J8.5 and J8.6 of this report.  Total endrins were not identified as posing unacceptable 
risk to birds or mammals; therefore, no further evaluation is recommended for invertebrates. 

Total Chlordanes 

Total chlordanes were an invertebrate COPEC in the upland habitat.  The refined EPC for total 
chlordanes was 0.0009 mg/kg, and they were detected in nine of 126 samples.  

Although chlordane is toxic to invertebrates, no data were available to indicate the concentration 
at which adverse effects occurred.  It is recommended that further investigation be based on 
more complete estimates of risk that have been obtained for higher trophic-level organisms, 
such as birds or mammals.  Estimates of risk to birds and mammals due to exposure to total 
chlordanes are presented in Sections J8.5 and J8.6.  Total chlordanes were not identified as 
posing unacceptable risk to birds or mammals.  Based on the available information, total 
chlordanes are not recommended for further evaluation for invertebrates at IA F1. 

Total DDTs 

Total DDTs were an invertebrate COPEC without a benchmark in the upland habitat.  The 
refined EPC for total DDTs was 0.0087 mg/kg, and they were detected in 27 of 126 samples, a 
frequency of 21 percent.  Over time, many invertebrates (through selection) developed a 
tolerance for DDT; thereafter, these invertebrates accumulated high concentrations of DDT 
with minimal adverse effects (Forsyth and others 1983).  DDT causes immobilization, 
reproductive impairment, embryo deformation, reduced growth, and mortality in 
nonacclimated terrestrial and aquatic invertebrates (EPA 1975).  Mobilization of DDT in soil to 
more bioavailable forms by earthworms has been observed (Verma and Pillai 1991, as cited in 
EPA 1999).  Given the lack of information on the toxicity of total DDTs to invertebrates, it is 
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recommended that a decision on total DDTs be based on a more complete estimate of risk, 
such as the evaluation for birds and mammals.  Estimates of risk to birds and mammals due to 
exposure to total DDTs are presented in Sections J8.5 and J8.6 of this report.  Total DDTs 
were not identified as posing risk to birds or mammals in the upland habitat; therefore no 
further evaluation is recommended for invertebrates. 

Total BHC 

Total BHC was an invertebrate COPEC in the upland habitat. The refined EPC for total BHC is 
0.002 mg/kg, and it was detected in two out of 148 samples. 

It is recommended that a risk decision be based on more complete estimates of risk that have been 
obtained for higher trophic-level organisms, such as birds and mammals.  This recommendation is 
based on the lack of literature studies on the effects of total BHC on plants and its tendency to 
bioconcentrate.  Estimates of risk to birds and mammals due to exposure to total BHC are 
presented in Sections J8.5 and J8.6 of this report.  Total BHC was not identified as posing 
unacceptable risk to birds and mammals based on its low detection frequency in the upland habitat 
and its low concentrations, and no further evaluation is recommended for invertebrates. 

SVOCs 

The following SVOCs were invertebrate COPECs in the upland habitat:  2,4-DNT, 2,6-DNT, 
4-methylphenol, carbazole, dibenzofuran, and phenol.  The paragraphs below discuss each 
SVOC separately.  

2,4-DNT and 2,6-DNT 

The single detected concentrations of 2,4-DNT and 2,6-DNT in 212 samples in the upland 
habitat were 0.94 and 0.04 mg/kg, respectively.  No information was found on the toxicological 
effects of 2,4-DNT or 2,6-DNT on invertebrates.  Due to the low detection frequency, 2,4-DNT 
and 2,6-DNT are unlikely to pose unacceptable risk to invertebrates at IA F1. 

4-Methylphenol 

4-methylphenol was a COPEC in the upland habitat.  The single detected concentration in 199 
samples was 0.014 mg/kg.  No information is available about the toxicological effects of 
4-methylphenol on invertebrates.  Due to the low detection frequency, 4-methylphenol is 
unlikely to pose unacceptable risk to invertebrates at IA F1. 

Carbazole 

The refined EPC for carbazole, which was detected in four of 198 samples, was equal to the 
maximum concentration of 0.052 mg/kg.   

No information is available about the toxicological effects of carbazole on terrestrial 
invertebrates.  Given the lack of information on the toxicity of carbazole to invertebrates, it is 
recommended that a decision on carbazole be based on a more complete estimate of risk, such as 
the evaluation for birds and mammals.  Estimates of risk to birds and mammals due to exposure 
to carbazole are presented in Sections J8.5 and J8.6 of this report.  Carbazole was not identified 
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as posing unacceptable risk to birds or mammals; therefore no further evaluation is 
recommended for invertebrates. 

Dibenzofuran 

Dibenzofuran was a COPEC in the upland habitat.  The refined EPC was equal to the maximum 
concentration of 0.069 mg/kg, and dibenzofuran was detected in four of 199 samples.  No 
information is available about the toxicological effects of dibenzofuran on terrestrial 
invertebrates.  

The terms “dioxins” and “furans” refer to the isomers or congeners of polychlorinated 
dibenzo-p-dioxins and polychlorinated dibenzofurans.  These compounds are discussed together 
because of their similar chemical, physical, and toxicological characteristics.  Of these 
compounds, TCDD is the most toxic and is used as a basis for judging the toxicity of dioxin and 
furan congeners (Johnson, Heckathorn, and Thompson 1996).  

Earthworms showed no adverse effects in soils containing 5 mg/kg of TCDD for 85 days and died 
at a concentration of 10 mg/kg (Eisler 1986a).  Based on the low concentration of dibenzofuran 
detected in soils and comparison to the toxic effect levels for the more toxic TCDD, dibenzofuran 
does not pose unacceptable risk to invertebrate receptors in the upland habitat.   

VOCs 

The following VOCs were invertebrate COPECs in the upland habitat:  1,2-dichloroethane, 
1,2-dichloroethene (total), 2-butanone, acetone, benzene, chloromethane, cis-1,2-dichloroethene, 
ethylbenzene, styrene, tetrachloroethene, toluene, trans-1,2-dichloroethene, trichloroethene, and 
xylenes (total).  Carbon disulfide is an invertebrate COPEC in the upland and wetland habitats.  
Toxicity information was available only for 1,2-dichloroethane, carbon disulfide, and 
ethylbenzene, which will be discussed separately in the paragraphs below.  

1,2-Dichloroethane 

The refined EPC for 1,2-dichloroethane was equal to the maximum concentration of 0.004 
mg/kg, and 1,2-dichloroethane was detected in two of 196 samples.  In an acute filter paper 
contact test, the reported LC50 for earthworms (Eisenia fetida) was 60 micrograms per square 
meter (µg/m2) (Neuhauser and others 1985 as cited in WHO 1995).  Given the lack of 
information on the toxicity of 1,2-dichloroethane to invertebrates, it is recommended that a 
decision on 1,2-dichloroethane be based on a more complete estimate of risk, such as the 
evaluation for burrowing mammals.  Estimates of risk to mammals due to exposure to 
1,2-dichloroethane are presented in Section J8.6 of this report.  1,2-Dichloroethane was not 
identified as posing unacceptable risk to burrowing mammals; therefore no further evaluation for 
invertebrates is recommended. 

Carbon Disulfide 

The refined EPC was 0.0050 mg/kg, and carbon disulfide was detected in 46 of 196 soil samples.  
Carbon disulfide is a liquid that evaporates at room temperature, and the vapor is more than twice 
as heavy as air.  It evaporates rapidly when exposed to air and does not bind tightly to soils (EPA 
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1994). Carbon disulfide fumigation impacts terrestrial invertebrates to varying degrees (Crookes 
and others 1993, as cited in IPCS 2002).  The 7-day median lethal concentration (LC50) for the 
mite Lepidoglyphus destructor, the most sensitive species identified, was 1.1 × 106 micrograms per 
cubic meter (µg/m3) (Barker 1982, as cited in IPCS 2002).  No information was found on the 
effects of carbon disulfide on aquatic invertebrates.  Given the lack of information on the toxicity 
of carbon disulfide to invertebrates, it is recommended that a decision on carbon disulfide be based 
on a more complete estimate of risk, such as the evaluation for burrowing mammals.  Estimates of 
risk to mammals due to exposure to carbon disulfide are presented in Section J8.6 of this report.  
Carbon disulfide was not identified as posing unacceptable risk to burrowing mammals in the 
upland habitat, and was not evaluated in the wetland habitat.  However, because carbon disulfide 
was not identified in the upland habitat for burrowing mammals, and the maximum concentration 
detected in the wetland habitat was less than that detected in the upland habitat, carbon disulfide is 
not considered a COEC for invertebrates at IA F1.  

Ethylbenzene 

The refined EPC was 0.0082 mg/kg, and ethylbenzene was detected in 13 of 128 soil samples.  A 
study of earthworms exposed to ethylbenzene adsorbed on filter paper in glass vials generated an 
LC50 value of 47 micrograms per square centimeter (µg/cm2) (Neuhauser and others 1986, as 
cited in WHO 1996).  In a contact toxicity test, Callahan and others (1994) reported a 2-day LC50 
value of 4.93 µg/kg (as cited in WHO 1996).  Given the lack of information on the toxicity of 
ethylbenzene to invertebrates, it is recommended that a decision on ethylbenzene be based on a 
more complete estimate of risk, such as the evaluation for burrowing mammals.  Estimates of 
risk to mammals due to exposure to ethylbenzene are presented in Section J8.6 of this report.  
Ethylbenzene was not identified as posing unacceptable risk to burrowing mammals in the 
upland habitat; therefore no further evaluation for invertebrates is recommended at IA F1. 

1,2-Dichloroethene (Total), 2-Butanone, Acetone, Benzene, Chloromethane, 
cis-1,2-Dichloroethene, Tetrachloroethene, Styrene, trans-1,2-Dichloroethene, Toluene, 
Trichloroethene, and Xylenes (Total) 

Toxological effects from exposure to the above VOCs could not be found in the literature.  The 
refined EPCs and the number of detected samples out of the total number of samples for each 
chemical were: 

• 1,2-Dichloroethene (total):  0.0062 mg/kg (13 of 153 samples) 
• 2-Butanone:  0.99 mg/kg (three of 183 samples)  
• Acetone:  0.060 mg/kg (24 of 196 samples) 
• Benzene:  0.0042 (29 of 217 samples) 
• Chloromethane:  0.0020 mg/kg (seven of 196 samples) 
• cis-1,2-Dichloroethene:  0.024 mg/kg (two of 42 samples) 
• Styrene:  0.001 mg/kg (one of 195 samples) 
• Tetrachloroethene:  0.14 mg/kg (three of 196 samples) 
• Toluene:   0.0032 mg/kg (30 of 218 samples) 
• trans-1,2-Dichloroethene:  0.0021 mg/kg (one of 43 samples) 
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• Trichloroethene:  0.0035 mg/kg (19 of 196 samples) 
• Xylenes (total):  0.011 mg/kg (18 of 218 samples) 

Given the lack of information on the toxicities of the above VOCs to invertebrates, it is 
recommended that a risk decision be based on a more complete estimate of risk, such as the 
evaluation for burrowing mammals.  1,2-Dichloroethene (total), 2-butanone, acetone, benzene, 
chloromethane, cis-1,2-dichloroethene, ethylbenzene, tetrachloroethene, styrene, 
trans-1,2-dichloroethene, toluene, trichloroethene, and xylenes (total) were not identified as 
posing unacceptable risk to burrowing mammals in the upland habitat, and are not considered 
invertebrate COPECs at IA F1.   

J8.4.3  Summary of Refinement of Invertebrate COPECs 

Based on the refinement of invertebrate COPECs, the following COPECs pose unacceptable risks 
to invertebrates at IA F1. The following COPECs are considered COECs for terrestrial 
invertebrates and may require further evaluation in a FS or further action as part of a remedial 
action. 

IA F1 Habitat COECs for Invertebrates 

Upland Zinc and dioxin TEQ*  
Wetland Barium* and molybdenum* 

Notes: 
* Recommended as COECs based on more complete risk estimate for birds or mammals 
IA Investigative area 
COEC Chemical of ecological concern 
TEQ Toxicity equivalent 

No toxicity benchmarks or TRVs are available for titanium, as it is not considered a primary 
pollutant.  A BERA may not provide enough information to reduce uncertainty.     

Section J6.0 discusses the uncertainties associated with the risk characterization. 

J8.5  RISK REFINEMENT FOR BIRDS 

The FCM Step 3a calculations and HQs are found in Attachment J3, and the HQs for Step 3a 
for birds are found in Tables J-33 and J-34 for the upland and wetland habitats, respectively.  A 
focused, refined assessment of the ecological risk to birds for each COPEC evaluated in the 
Step 3a FCM is presented below.   

J8.5.1  Refined Evaluation of Bird COPECs with TRVs 

Metals 

Cadmium 

Cadmium was identified as posing potentially significant risk to the western meadowlark in the 
upland habitat based on an HQ greater than 1.0 using the high TRV in the SLERA.   
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The HQ(refined dose/low TRV) for cadmium for the western meadowlark was 1.11, and the HQ(refined 

dose/high TRV) was 0.91.  The refined EPC of 2.27 mg/kg is less than the Mare Island ambient fill 
concentration of 5.2 mg/kg; however, cadmium was not removed from the Step 3a analysis 
during the background screen because seven out of 216 samples resulted in concentrations 
greater than the Mare Island ambient fill concentration.  Because the HQ(refined dose/highTRV) was 
less than 1.0 and the HQ(refined doses/low TRV) was just above 1.0, and the refined EPC was less than 
the Mare Island ambient fill concentration, cadmium poses little or no risk to the western 
meadowlark and other omnivorous upland birds in the upland habitat. 

Chromium 

Chromium was identified as posing potentially significant risk to the western meadowlark in the 
upland habitat based on an HQ greater than 1.0 using the high TRV.  Chromium was also 
identified as posing potential risk to the northern harrier in the upland habitat based on an HQ 
greater than 1.0 using the low TRV.   

Chromium poses little or no risk to the northern harrier in the upland habitat because the refined 
dose of chromium is less than the low TRV.  

In the upland habitat, the HQ(refined dose/low TRV) for chromium for the western meadowlark was 
7.28, and the HQ(refined dose/high TRV) value was 1.46.  The refined HQs are greater than 1.0, 
indicating that the refined EPC for chromium may still pose an unacceptable risk to omnivorous 
upland birds in the upland habitat.  Chromium was detected in all 209 samples, and the refined 
EPC (98.8 mg/kg) is less than the Mare Island ambient fill concentration of 140 mg/kg.  Because 
the refined EPC is less than the Mare Island ambient fill concentration, chromium poses little or 
no incremental risk to the western meadowlark and other omnivorous upland birds in the upland 
habitat.  

Copper 

Copper was identified as posing potentially significant risk to the killdeer in wetland habitat 
based on an HQ greater than 1.0 using the high TRV.  Copper was also identified as posing 
potential risk to the western meadowlark and northern harrier in the upland habitat and to the 
mallard (breeding), northern harrier, and great blue heron in the wetland habitat based on an HQ 
greater than 1.0 using the low TRV.   

Copper poses little or no risk to the mallard (breeding), killdeer, or northern harrier in the 
wetland habitat because the refined doses of copper are less than the low TRV.   

In the upland habitat, the HQ(refined dose/low TRV) for copper for the western meadowlark was 1.49, 
and the HQ(refined dose/high TRV) was 0.060.  The refined EPC of 51.4 mg/kg is less than the Mare 
Island ambient fill concentration of 120 mg/kg; only three sample results (1 percent) out of 209 
samples exceed the ambient value.  Copper poses little or no incremental risk to the western 
meadowlark and other omnivorous upland birds in the upland habitat.  This conclusion was 
reached because the HQ(refined dose/highTRV) for copper was less than 1.0 and the HQ(refined dose/low TRV) 
was just above 1.0, and because only three sample results were greater than the Mare Island 
ambient fill concentration. 
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In the wetland habitat, the HQ(refined dose/low TRV) for copper for the great blue heron was 2.59, and 
the HQ(refined dose/high TRV) was 0.10.  The refined EPC of 342 mg/kg is greater than the Mare Island 
ambient fill concentration of 120 mg/kg; copper was detected in six out of six samples.  The 
refined EPC is strongly influenced by maximum concentration of 367 mg/kg; the next highest 
result of 126 mg/kg is just above the Mare Island ambient fill concentration, while the other four 
results are all less than 75 mg/kg.  Copper poses little or no incremental risk to the great blue 
heron and other omnivorous upland birds in the wetland habitat.  This conclusion was reached 
because the HQ(refined dose/highTRV) for copper was less than 1.0 and the HQ(refined dose/low TRV) was just 
above 1.0. 

Lead 

Lead was identified as posing potentially significant risk to the western meadowlark and 
northern harrier in the upland habitat, and to the killdeer in the wetland habitat based on an HQ 
greater than 1.0 using the high TRV.  Lead was identified as posing potential risk to the mallard 
(breeding and non-breeding), northern harrier, and great blue heron in the wetland habitat based 
on an HQ greater than 1.0 using the low TRV.   

Lead poses little or no risk to the mallard (breeding or non-breeding) in the wetland habitat 
because the refined doses of lead are less than the low TRV.  

In the upland habitat, the HQs(refined doses/low TRV) for lead for the western meadowlark and the 
northern harrier were 513 and 47.9, respectively, and the HQs(refined doses/high TRV) were 1.29 and 
0.12.  Lead was detected in 230 out of 236 samples, and 77 results were greater than the Mare 
Island ambient fill concentration of 59 mg/kg.  The refined EPC was 263 mg/kg, which is 
strongly influenced by the four maximum concentrations of 6,810 mg/kg and 1,550 mg/kg, 
which are located in the area south of Building A75, and 1,290 mg/kg and 1,260 mg/kg, which 
are located around Building A17.  Figure J-4 shows the concentration of lead in each sample in 
the upland habitat and whether the result exceeds the Mare Island ambient value, as well as the 
concentrations at which the HQ for the western meadowlark equals 1.0 using both the high and 
low TRVs.   

High concentrations of lead are most prevalent around Building A17 and to the south of Building 
A75.  The HQs(refined dose/high TRV) calculated for the entire upland habitat indicate that lead may 
pose unacceptable risk to omnivorous upland birds and carnivorous birds.  However, most of the 
risk is posed by concentrations of lead in the areas around Buildings A17 and A75.  When the 
samples in the immediate area of Buildings A75 (50 feet out from the south side of the building) 
and Building A17 (25 feet out from the north, west, and south sides of the building, and 50 feet 
out from the east side of the building) are removed, the resulting 95 UCL is 64 mg/kg, which is 
similar to the Mare Island ambient fill concentration of 59 mg/kg.   

Using this revised 95 UCL, the HQs(refined doses/low TRV) for the western meadowlark and the 
northern harrier were 125 and 11.7 and the HQs(refined doses/high TRV) were 0.31 and 0.029.  Based on 
the comparison to the Mare Island ambient fill and the revised HQ(refined doses/high TRV), lead does 
not pose unacceptable risk to the western meadowlark or northern harrier in the upland habitat 
when the areas around Buildings A17 and A75 are excluded.  Therefore, further evaluation of 
the areas around Buildings A17 and A75 is recommended.  Lead poses little or no risk to the 
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western meadowlark and the northern harrier in the rest of the upland habitat because the revised 
95 UCL (with A17 and A75 excluded) is similar to the Mare Island ambient fill concentration.   

The HQs(refined doses/low TRV) for lead for the killdeer, northern harrier, and great blue heron in the 
wetland habitat were 2.8, 2.2, and 38, respectively, and the HQs(refined doses/high TRV) were 0.0070, 
0.0055, and 0.095.  Lead was detected in five out of six samples, and two results were greater 
than the Mare Island ambient fill concentration of 59 mg/kg.  Figure J-8 shows the concentration 
of lead in each sample in the wetland habitat and whether the result exceeds the ambient value, 
as well as the concentrations for which the HQ for the great blue heron equals 1.0 using both the 
high and low TRVs.  Lead does not pose unacceptable risk to the killdeer or northern harrier 
because the HQs(refined doses/highTRV) for lead were well below 1.0 and the HQs(refined doses/low TRV) 
were just above 1.0.  Lead does not pose unacceptable risk to the great blue heron because the 
refined dose was more than an order of magnitude less than the high TRV, and the great blue 
heron is unlikely to forage primarily at the locations with the high concentrations. 

Selenium 

Selenium was identified as posing potential risk to the western meadowlark and northern harrier 
in the upland habitat based on an HQ greater than 1.0 using the low TRV.  Because the refined 
doses of selenium are less than the low TRV, selenium poses little or no risk to the western 
meadowlark and northern harrier in the upland habitat.   

Tin 

Tin was identified as posing potential risk to the western meadowlark in the upland habitat.  
Because the refined doses of tin are less than the low TRV, tin poses little or no risk to the 
western meadowlark.  

Zinc 

Zinc was identified as posing potentially significant risk to western meadowlark and northern 
harrier in the upland habitat based on an HQ greater than 1.0 using the high TRV.   Zinc was 
identified as posing potential risk to the mallard (breeding), killdeer, northern harrier, and great 
blue heron in the wetland habitat based on an HQ greater than 1.0 using the low TRV.    

Because the refined doses of zinc are less than the low TRV, zinc poses little or no risk to the 
northern harrier in the upland habitat, and to the mallard (breeding), killdeer, northern harrier, 
and great blue heron in the wetland habitat.  

In the upland habitat, the HQ(refined dose/low TRV) for zinc for the western meadowlark was 2.90, and 
the HQ(refined dose/high TRV) value was 0.29.  The refined EPC was 431 mg/kg, which is greatly 
influence by four elevated concentrations at the site in Subarea 4 (south of A75) and Subarea 5 
(location A266-1), resulting in a potential overestimate of risk.  Figure J-6 shows the 
concentration of zinc in each sample in the upland habitat.  Given that the HQ(refined dose/low TRV) 
was less than 3, the HQ(refined dose/high TRV) was well below 1.0, and that the western meadowlark is 
unlikely to forage primarily at the locations with the high concentrations, zinc is not expected 
to pose unacceptable risk to the western meadowlark and other omnivorous upland birds in the 
upland habitat.  



 

Appendix J, IA F1 RI Report J-80  

Dioxins 

Dioxin TEQ 

Dioxin TEQ was identified as posing potentially significant risk to the western meadowlark, and 
potential risk to the northern harrier in the upland habitat based on an HQ greater than 1.0 using 
the high and low TRVs, respectively.   

Because the refined dioxin TEQ dose was less than the low TRV, dioxins pose little or no risk to 
the northern harrier in the upland habitat.   

The HQ(refined dose/low TRV) for dioxin TEQ for the western meadowlark in the upland habitat was 
12.2 and the HQ(refined dose/high TRV) was 1.2.  Dioxin-like congeners were detected in eight out of 
28 samples, a frequency of 29 percent, and only concentrations from location A190-1 pose risk 
to the western meadowlark.  The refined EPC for dioxin-like congeners is strongly influenced by 
the maximum concentration of 0.000087 mg/kg from location A190-1 in Subarea 4.  The second 
highest concentration detected is 0.00000075 mg/kg from location A288-1 in Subarea 5, which 
produces an HQ(refined dose/low TRV) of 0.26, indicating that little to no risk is posed to the western 
meadowlark in IA F1 at locations other than A190-1. The sample at A190-1 was collected to 
determine whether former building activities have affected soil from beneath Building A190, and 
was biased toward a suspected area of contamination.  The source of PCB congeners is 
unknown, and there is no evidence of a release.  Figure J-12 shows the concentration of dioxin 
TEQ in each sample in the upland habitat and the concentrations at which the HQ for the most 
sensitive vertebrate receptor, the ornate shrew, equals 1.0 using both the high and low TRVs.   

The dioxin TEQ was calculated from detected dioxin-like PCB congeners using TEFs, each of 
which has an associated level of uncertainty.  The calculated dioxin TEQ is elevated in location 
A190-1 as a result of the detection of PCB-126, which has a high TEF because of its relatively 
high toxicity.   

HQs calculated in the FCM indicate that dioxin-like congeners pose risk to the western 
meadowlark and other omnivorous upland birds around location A190-1 in Subarea 4 because 
the HQ(refined dose/high TRV) is greater than 1.0, but dioxin-like congeners are not COECs in other 
areas of Subarea 4, or in the rest of the upland habitat.  Furthermore, there is uncertainty in the 
dioxin TEQ calculation; therefore, the associated uncertainty in the estimate of risk to birds at IA 
F1 is substantial. 

Pesticides 

Total PCBs 

Total PCBs were identified as posing potentially significant risk to the western meadowlark in 
the upland habitat based on an HQ greater than 1.0 using the high TRV.   

In the upland habitat, the HQ(refined dose/low TRV) for total PCBs for the western meadowlark was 
4.8, and the HQ(refined dose/high TRV) was 0.40.  Total PCBs were detected in 22 out of 22 samples.  
Figure J-10 shows the concentration of total PCBs in each sample in the upland habitat and the 
concentrations at which the HQ for the western meadowlark equals 1.0 using both the high and 
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low TRVs.  Only one concentration at location A054-2 in Subarea 3 exceeds the concentration 
where the HQ equals 1.0 using the high TRV.  None of the concentrations of samples in Subarea 
7 poses risk to birds, and no samples were collected for total PCBs in Subareas 1 or 2.  Two 
locations in Subarea 4 and four locations in Subarea 5 have concentrations exceeding the 
concentration at which the HQ equals 1.0 using the low TRV; however, all the high 
concentrations in Subarea 5 are bounded by lower concentrations close by, indicating that the 
high concentrations are not widespread throughout Subarea 5.   

Birds are apparently less susceptible to the acute toxic effects of PCBs than mammals.  For 
example, dietary LC50s for various bird species ranged from 604 to 6,000 milligrams Aroclor per 
kilogram diet (Eisler 1986a).  Sublethal effects associated with exposure to PCBs include 
disruptions in normal patterns of growth and disruptions in reproduction, metabolism, and 
behavior in birds (Peakall and others 1972, as cited in Eisler 1986a).  Dietary PCB concentrations 
of 10 mg/kg have resulted in lower hatchability and erratic incubation behavior in ring doves, 
and concentrations of 40 mg/kg have inhibited nest building and reproduction in mourning doves 
and resulted in fewer intact eggs from mallard ducks.  The maximum concentration detected in 
IA F1 was 0.2 mg/kg, which is much less than the concentrations reported to be toxic to birds in 
Eisler (1986a).  Total PCBs do not pose unacceptable risk to the western meadowlark and other 
omnivorous upland birds because the HQ(refined dose/highTRV) for total PCBs is less than 1.0, and 
because concentrations posing risk to birds are not widespread throughout the upland habitat.   

Total DDTs 

Total DDTs were identified as posing potentially significant risk to the western meadowlark and 
northern harrier in the upland habitat based on an HQ greater than 1.0 using the high TRV.   

The HQs(refined doses/low TRV) for total DDTs for the western meadowlark and northern harrier in the 
upland habitat were 6.6 and 4.6, and the HQs(refined doses/high TRV) were 0.66 and 0.46.  Total DDTs 
were detected in 27 out of 126 samples, a frequency of 21 percent.  Figure J-11 shows the 
concentration of total DDTs in each sample in the upland habitat and the concentrations at which 
the HQ for the western meadowlark equals 1.0 using both the high and low TRVs.  Total PCBs 
are not widespread in the upland habitat at IA F1.  Only two locations in Subareas 2 and 4 and 
four locations in Subarea 5 exceed the concentration at which the HQ equals 1.0 using the high 
TRV; all the Subarea 5 locations are associated with Building A17.  Ten locations to the east of 
Building A159 exhibit concentrations exceeding the concentration at which the HQ equals 1.0 
using the low TRV.  However, most of these locations are adjacent to buildings, where birds are 
less likely to forage.  Total DDTs do not pose unacceptable risk to the western meadowlark or 
the northern harrier and other omnivorous or carnivorous upland birds because the 
HQs(refined dose/highTRV) for total DDTs were less than 1.0, and because total DDTs are not 
widespread throughout the site.   

Total Endrins 

Total endrins were identified as posing potential risk to the western meadowlark in the upland 
habitat based on an HQ greater than 1.0 using the low TRV.  Because the refined dose of total 
endrins were less than the low TRV for the meadowlark, total endrins pose little or no risk to 
omnivorous upland birds at IA F1. 
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SVOCs 

Carbazole 

Carbazole was identified as posing potential risk to the western meadowlark in the upland 
habitat.  The HQ(refined dose/low TRV) for carbazole was 2.7, and the HQ(refined dose/high TRV) value was 
0.27. Carbazole was detected in only four out of 198 samples, a detection frequency of 2 percent.  
Based on the HQ(refined dose/highTRV) well below 1.0 and the low detection frequency, carbazole 
poses little or no risk to the western meadowlark and other omnivorous upland birds in the 
upland habitat.  

2,4-DNT 

2,4-DNT was identified as posing potentially significant risk to the western meadowlark, and 
potential risk to the northern harrier in the upland habitat.   

The HQs(refined doses/low TRV) for the western meadowlark and northern harrier were 467 and 1.5 
respectively, and the HQs(refined doses/high TRV) were 4.0 and 0.012.  2,4-DNT  was detected in only 
one of 212 samples, a detection frequency of 0.5 percent.  The 2,4-DNT TRV for birds was 
based on a subchronic study of Northern Bobwhite exposed to pure 2,4-DNT in corn oil for 60 
days (Johnson and others 2005 as cited in U.S. CHPPM 2006).  Doses were 0, 1, 5, 15, or 25 
mg/kg/day.  Most birds in the highest dose group died within one week, lethargy and diarrhea 
were observed, and the organ to body weight ratios for the brain, liver, and kidney were affected. 
The reported NOAEL and LOAEL of the study were 1 and 5 mg/kg/day, respectively.  Due to 
the limited amount of toxicity data with respect to birds, confidence in the TRV is low.   Based 
on the low confidence in the TRV and the low detection frequency, 2,4-DNT does not pose 
unacceptable risk to the western meadowlark or northern harrier and other omnivorous or 
carnivorous upland birds.  

J8.5.2  Refined Evaluation of COPECs without Bird TRVs 

A dose was calculated for these COPECs using the equations presented in Section J5.1 and 
compared with literature-reported doses associated with effect levels and no-effect levels for any 
endpoints tested.  Best professional judgment was used in interpreting literature data when 
information on a chemical was limited.  Section J6.0 discusses the uncertainties associated with 
this approach.  TRVs or literature doses for birds were not available for the following COPECs:  
antimony, beryllium, titanium, Aroclor-1260, 2,6-DNT, 4-methylphenol, dibenzofuran,  
n-nitrosodiphenylamine, phenol, total HMW PAHs, and total LMW PAHs.  The qualitative 
evaluation of each COPEC with literature dose information is presented below.  

Metals 

Antimony 

Antimony was detected at concentrations above the Mare Island ambient fill concentrations in 
the upland habitat.  Few studies describe the toxicity of antimony to birds (Environment Canada 
2000).  Given the lack of information on the toxicity of antimony to birds, it is recommended that 
a decision on antimony be based on a more complete estimate of risk for mammals.  Antimony 
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was not identified as posing unacceptable risk to mammals in the upland habitat, and no further 
evaluation is recommended for birds. 

Titanium 

Titanium was detected in the upland habitat.  No information is available about the toxicological 
effects of titanium on birds.  In addition, mammals also could not be evaluated given the lack of 
toxicity data.  It is therefore not possible to make a risk determination about this chemical at IA 
F1.  Because of this uncertainty, titanium is not considered a COEC, but remains an uncertainty 
in the BERA. 

Explosives 

Picric acid 

Picric acid was identified as a bird COPEC in the upland habitat.  Picric acid was detected in one 
out of 98 samples.  A single reported Lowest Lethal Dose was reported for pigeons resulting 
from a single subcutaneous injection of 200 mg/kg picric acid (RTECS 2001 as cited in U.S. 
CHPPM 2005).   The refined estimated daily ingested doses in the upland habitat for the western 
meadowlark and northern harrier were 0.172 mg/kg/day and 0.00051 mg/kg/day, respectively. 
Because of the low detection frequency and low estimated daily doses, picric acid does not pose 
unacceptable risk to birds in the upland habitat. 

PCBs 

Aroclor-1260 

Aroclor-1260 was detected in the upland habitat.  Aroclor-1260 is one of many PCB mixtures; 
PCBs are found throughout the environment because of their widespread historical use and 
their poor rate of degradation in natural systems.  As a chemical class, PCBs are heterogeneous 
mixtures of various congeners of chlorinated biphenyls.  The environmental fate mechanisms 
that influence their environmental concentration and persistence primarily depend on their 
degree of chlorination.  The persistence of various PCB congeners increases with the degree of 
chlorination, as well as the position of the chlorine substituents.  Mono-, di-, and tri-
chlorobiphenyls biodegrade more rapidly than other congeners, while tetrachlorinated 
biphenyls biodegrade more slowly than other congeners.  Chlorinated biphenyls that bear five 
or more chlorine substituents are highly resistant to biodegradation.  Although higher 
chlorinated congeners may biodegrade slowly, no other degradation mechanisms have been 
shown to be important in natural water and soil systems (Swackhamer and others 1986, Baker 
and others 1985, both as cited in National Library of Medicine (National Library of Medicine 
1995 and Callahan and others (1979). 

The highest estimated dose for all birds in the upland habitat was 0.116 mg/kg/day, which is less 
than the low TRVs for Aroclors 1242 (0.41 mg/kg/day) or 1254 (0.18 mg/kg/day) (Sample, 
Opresko, and Suter 1996); therefore, Aroclor-1260 does not pose unacceptable risk to birds in 
the upland habitat.   
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SVOCs 

2,6-DNT 

2,6-DNT was identified as a bird COPEC in the upland habitat.  2,6-DNT was detected in one 
out of 212 samples, a detection frequency of less than 1 percent.  Little information is available 
on 2,6-DNT, but the 2,4-DNT TRV for birds was based on a subchronic study of Northern 
Bobwhite exposed to pure 2,4-DNT in corn oil for 60 days (Johnson and others 2005 as cited in 
U.S. CHPPM 2006).  Doses were 0, 1, 5, 15, or 25 mg/kg/day.  Most birds in the highest dose 
group died within one week, lethargy and diarrhea were observed, and the organ to body weight 
ratios for the brain, liver, and kidney were affected. The reported NOAEL and LOAEL of the 
study were 1 and 5 mg/kg/day, respectively.  Due to the limited amount of toxicity data with 
respect to birds, confidence in the TRV is low.   The highest estimated dose for all birds in the 
upland habitat was 0.17 mg/kg/day, which is less than the high TRVs for 2,4-DNT (1.3 
mg/kg/day), but greater than the low TRV for 2,4-DNT (0.01 mg/kg/day) (U.S. CHPPM 2006).  
Based on the low confidence in the TRV and the low detection frequency, it is unlikely that 2,6-
DNT poses unacceptable risk to the western meadowlark or northern harrier and other 
omnivorous or carnivorous upland birds.  

4-Methylphenol 

4-Methylphenol was identified as a bird COPEC in the upland habitat.  4-Methylphenol was 
detected in one out of 199 samples, a detection frequency of less than 1 percent.  No 
toxicological literature was found on the effects of 4-methylphenol on birds.  Because of the low 
detection frequency, 4-methylphenol poses little to no concern to birds in the upland habitat. 

Dibenzofuran and Phenol 

Dibenzofuran and phenol were detected in surface soil in the upland habitat.  Because of their 
similar structure and toxicity to ecological receptors as PAHs, the SVOCs dibenzofuran and 
phenol are assumed to have similar effects on mammals as other PAHs, which are discussed as a 
group below.  The literature does not indicate that HWM or LMW PAHs pose an unacceptable 
risk to birds at IA F1, as described below, and it is reasonable to assume that dibenzofuran or 
phenol also do not pose unacceptable risk to birds at IA F1. 

N-nitrosodiphenylamine 

N-nitrosodiphenylamine was identified as a bird COPEC in the upland habitat.  
N-nitrosodiphenylamine was detected in five out of 199 samples, a detection frequency of 3 
percent.  Because of the low detection frequency, n-nitrosodiphenylamine poses little to no risk 
to birds in the upland habitat. 

Total HMW and LMW PAHs 

Total HMW PAHs were identified as COPECs in both the upland and wetland habitats, and total 
LMW PAHs were identified as COPECs in the upland habitat only.  Information on the effects 
of PAH exposure on wildlife is limited, especially for birds.  PAHs cause embryotoxicity to 
mallard eggs when applied externally.  For example, PAHs such as 7,12-dimethyl-
benz(a)anthracene and chrysene are highly embryotoxic.  Several investigations have suggested 
that (1) the presence of PAHs in petroleum significantly enhances the overall embryotoxicity in 
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avian species; and (2) the relatively small percent of the aromatic hydrocarbons contributed by 
PAHs in petroleum may confer much of the adverse biological effects reported after eggs have 
been exposed to microliter quantities of constituent PAHs, frequently characterized in crude oils 
(Albers 1983, Hoffman and Gay 1981, both as cited in Eisler 1987).   

PAHs can be broken up into two groups based on molecular weight to evaluate the 
environmental fate and toxicity of PAHs.   

A summary of HMW PAH toxicity studies is as follows: 

Study 
Dose to Test Species  

(mg/kg/day) 
Test Species  

(body weight) Effect Type 

Bond and Others 1981 0.10 
Chickens 
(3,828 g) 

No effect 

Penn and Snyder 1988 40.0 
White Leghorn Chickens 

(3,822 g) 
Increase in 

arteriosclerotic plaques 

Notes: 

g Gram 
mg/kg/day Milligrams per kilogram body weight per day 

No adverse effects were observed in chickens exposed to 0.10 to 10.00 mg/kg dietary 
benzo(a)pyrene during a 4-week study (Bond and others 1981).  Other studies showed no 
effects to mallard and chicken embryos at similar doses (Hoffman and Gay 1981; Brunstrom, 
Broman, and Naf 1990).  Some effects were seen at a dose of 40.0 mg/kg/day (Penn and 
Snyder 1988), which exceeds the doses modeled for avian receptors in the upland or wetland 
habitats.  The maximum doses from total HWM PAHs were calculated to be 0.065 mg/kg/day 
for the western meadowlark in the upland habitat (Attachment J3, Table J3-6) and 0.068 
mg/kg/day for the great blue heron in the wetland habitat (Attachment J3, Table J3-10).  
Comparison of the modeled doses for the avian receptors with the literature values indicate that 
total HMW PAHs do not pose unacceptable risk to birds in IA F1.  

Few studies have been published on the effects of LMW PAHs on birds, and no information on 
the toxic effects of individual LMW PAHs to avian receptors could be found.  However, no 
mortality or visible signs of toxicity were reported in a study of mallards fed a diet that contained 
PAHs at a concentration of 4,000 mg/kg (mostly LMW PAHs naphthalenes, naphthene, and 
phenanthrene) for 7 months.  Still, blood flow to the liver rose 30 percent and liver weight 
increased by 25 percent (Patton and Dieter 1980, as cited in Eisler 1987).  The maximum dose to 
birds from total LWM PAHs was calculated to be 0.019 mg/kg/day for the western meadowlark 
in the upland habitat (Attachment J3, Table J3-6).  Modeled doses of LMW PAHs were several 
orders of magnitude less than the concentration in the study of mallards.  Therefore, based on 
this limited information, LMW PAHs do not pose unacceptable risk to avian receptors.  
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J8.5.3  Summary of Refinement of Bird COPECs 

Based on the refinement of bird COPECs, the following COPECs pose unacceptable risks to 
birds at IA F1.  These COPECs are considered COECs for birds and may require further 
evaluation in a FS or further action as part of a remedial action. 

IA F1 Habitat COECs for Birds 

Upland lead and dioxin TEQ (birds) 
Wetland none 

Notes: 

COEC Chemical of ecological concern 
IA Investigative area 
TEQ Toxicity equivalent 

No TRVs are available for titanium, as it is not considered a primary pollutant.  A BERA may 
not provide enough information to reduce uncertainty.   

J8.6  RISK REFINEMENT FOR MAMMALS 

The FCM Step 3a calculations and HQs are found in Attachment J3, and the HQs for Step 3a 
for birds are found in Tables J-33 through J-34 for both the upland and wetland habitats.  A 
focused, refined assessment of the ecological risk to mammals for each COPEC evaluated in 
the Step 3a FCM is presented below.    

J8.6.1  Refined Evaluation of Mammal COPECs with TRVs 

Metals 

Antimony 

Antimony was identified as posing potentially significant risk to the ornate shrew, California 
vole, and gray fox in the upland habitat based on an HQ greater than 1.0 using the high TRV.  
Antimony poses little or no risk to the California vole or gray fox in the upland habitat because 
the refined doses of antimony are less than the low TRV.  

In the upland habitat, the HQ(refined dose/low TRV) for antimony for the ornate shrew was 7.94, and 
the HQ(refined dose/high TRV) was 0.79.  Antimony was detected in 80 out of 211 samples in the 
upland habitat with a refined EPC of 4.39 mg/kg.  The refined EPC was less than the Mare Island 
ambient fill concentration of 8.5 mg/kg.  Antimony does not pose unacceptable risk to the ornate 
shrew and other invertivorous upland mammals.  This conclusion was reached because the 
HQ(refined dose/high TRV) for antimony is less than 1.0, and the refined EPC is below the ambient 
concentration.   

Barium 

Barium was identified as posing potential risk to the California vole and ornate shrew in the 
upland habitat and to the salt marsh harvest mouse in the wetland habitat based on an HQ greater 
than 1.0 using the low TRV.    
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Barium poses little or no risk to the California vole or ornate shrew in the upland habitat because 
the refined doses of barium are less than the low TRV.  

The HQ(refined dose/low TRV) for barium for the salt marsh harvest mouse was 1.38, and the HQ(refined 

dose/high TRV) was 0.36.  The TRV for barium was based on rats that were force-fed oral doses of 
barium in water.  Sample, Opresko, and Suter (1996) state “Exposure of rats to 300 mg/kg/day 
BaCl for 10 days resulted in 30 percent mortality to 2 female rats. No adverse effects were 
observed at any other dose levels. The 300-mg/kg/day dose was considered to be a subchronic 
LOAEL. A chronic LOAEL was estimated by multiplying the subchronic LOAEL by a 
subchronic to chronic uncertainty factor of 0.1.”  The resulting TRV is 19.8 mg/kg/day, greater 
than the calculated maximum daily dose for salt marsh harvest mice and other herbivorous 
mammals of 11.6 mg/kg/day.  Additionally, during the study cited, no adverse effects were 
observed at doses of 100, 145, or 209 mg/kg, suggesting that the conservative daily dose of 11.6 
mg/kg/day does not pose unacceptable risk to mammalian receptors at IA F1.  The 
concentrations of barium range from 37 to 130 mg/kg.  The maximum concentration is double 
the value of the second highest concentration of 73.9 mg/kg.  If the maximum concentration is 
excluded from the dataset, the HQ for the salt marsh harvest mouse using the low TRV is 1.0, 
indicating that barium poses unacceptable to the salt marsh harvest mouse only at the location of 
the maximum concentration, A053-2, at the far southern end of the wetland habitat.  Based on 
these factors, barium does not pose unacceptable risk to herbivorous mammals in the wetland 
habitat.  However, barium may pose unacceptable risk to individual salt marsh harvest mice in 
the wetland habitat based on the HQ(refined dose/lowTRV) greater than 1.0, as the mouse is a special 
status species, and protection of individual salt marsh harvest mice is an assessment endpoint.   

Cadmium 

Cadmium was identified as posing potentially significant risk to the ornate shrew in the upland 
habitat based on an HQ greater than 1.0 using the high TRV, and as posing potential risk to 
California vole and the gray fox in the upland habitat based on an HQ greater than 1.0 using the 
low TRV.  Because the refined dose of cadmium is less than the low TRV, cadmium poses little 
or no risk to the gray fox in the upland habitat. 

In the upland habitat, the HQs(refined doses/low TRV) for cadmium for the California vole and the 
ornate shrew were 1.33 and 20, respectively, and the HQs(refined doses/high TRV) were 0.030 and 0.45. 
Cadmium was detected in 64 out of 216 samples in the upland habitat (from 0 to 2 feet bgs) with 
a refined EPC of 2.27 mg/kg, and in 112 out of 478 samples in the upland habitat (from 0 to 6 
feet bgs) with a refined EPC of 2.10 mg/kg.  The refined EPCs in both depth intervals were less 
than the Mare Island ambient fill concentration of 5 mg/kg.  Cadmium poses little or no 
incremental risk to the California vole or ornate shrew or other herbivorous or invertivorous 
upland mammals at IA F1.  This conclusion was reached because the HQ(refined doses/high TRV) for 
cadmium is less than 1.0, and the refined EPCs are below the ambient concentration.   

Chromium 

Chromium was identified as posing potentially significant risk to the California vole and ornate 
shrew in the upland habitat based on an HQ greater than 1.0 using the high TRV.  Chromium 
poses little or no risk to the California vole in the upland habitat because the refined doses of 
chromium are less than the low TRV.  
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In the upland habitat, the HQ(refined dose/low TRV) for chromium for the ornate shrew was 1.92, and the 
HQ(refined dose/high TRV) was 0.48.  Chromium was detected in all 209 samples, and the refined EPC 
was 98.8 mg/kg, less than the Mare Island ambient fill concentration of 144 mg/kg.  Chromium 
poses little to no incremental risk to the ornate shrew or other invertivorous mammals at IA F1.  
This conclusion was reached because the HQ(refined doses/high TRV) for chromium is less than 1.0, and 
the refined EPC is below the ambient concentration.    

Copper 

Copper was identified as posing potential risk to the California vole and ornate shrew in the 
upland habitat, and to the salt marsh harvest mouse and gray fox in the wetland habitat based on 
an HQ greater than 1.0 using the low TRV.   

Copper poses little or no risk to the California vole in the upland habitat and gray fox in the 
wetland habitat because the refined doses of copper are less than the low TRV.  

In the upland habitat, the HQ(refined dose/low TRV) for copper for the ornate shrew was 1.44, and the 
HQ(refined dose/high TRV) was 0.006.  The refined EPC of 51.4 mg/kg in the upland habitat was less than 
the Mare Island ambient fill concentration of 120 mg/kg; only three out of 209 sample results in 
the upland habitat exceeded the ambient concentration.  Copper poses little to no incremental risk 
to the ornate shrew and other invertivorous upland mammals at IA F1 because the 
HQ(refined dose/highTRV) for copper is less than 1.0 and the refined EPC is less than the ambient value.   

In the wetland habitat, the HQ(refined dose/low TRV) for copper for the salt  marsh harvest mouse was 
6.96, and the HQ(refined dose/high TRV) was 0.030.  The refined EPC of 342 mg/kg is greater than the 
Mare Island ambient fill concentration; copper was detected in six out of six samples.  The 
refined EPC is strongly influenced by maximum concentration of 367 mg/kg; the next highest 
result of 126 mg/kg is just above the Mare Island ambient fill concentration, while the other four 
results are all less than 75 mg/kg.  Based on these factors, copper does not pose unacceptable risk 
to herbivorous mammals in the wetland habitat.  However, copper may pose unacceptable risk to 
individual salt marsh harvest mice in the wetland habitat based on the HQ(refined dose/lowTRV) greater 
than 1.0, as the mouse is a special status species, and protection of individual salt marsh harvest 
mice is an assessment endpoint.   

Lead 

Lead was identified as posing potentially significant risk to the ornate shrew in the upland habitat 
based on an HQ greater than 1.0 using the high TRV.  Lead was identified as posing potential 
risk to the California vole and gray fox in the upland habitat and to the salt marsh harvest mouse 
in the wetland habitat based on an HQ greater than 1.0 using the low TRV.   

Lead poses little or no risk to the California vole or gray fox in the upland habitat because the 
refined doses of lead are less than the low TRV.  

In the upland and wetland habitats, the HQs(refined doses/low TRV) for lead for the ornate shrew and the 
salt marsh harvest mouse were 8.58 and 2.09, and the HQs(refined doses/high TRV) were 0.0073 and 
0.010.  The refined EPCs of 263 mg/kg and 95 mg/kg in the upland and wetland habitats are 
greater than the Mare Island ambient fill concentration of 59 mg/kg.   



 

Appendix J, IA F1 RI Report J-89  

The refined EPC for the upland habitat is strongly influenced by the four maximum 
concentrations of 6,810 mg/kg and 1,550 mg/kg, which are located in the area south of Building 
A75, and 1,290 mg/kg and 1,260 mg/kg, which are located around Building A17.  Figure J-4 
shows the concentrations of lead in each sample in the upland habitat and whether the result 
exceeds the Mare Island ambient value, as well as the concentrations at which the HQ for the 
most sensitive vertebrate receptor, the western meadowlark, equals 1.0 using both the high and 
low TRVs.   

High concentrations of lead are prevalent around Building A17 and south of Building A75.  The 
HQs(refined dose/high TRV) calculated for the entire upland habitat indicate that lead may pose 
unacceptable risk to the ornate shrew.  Most of the risk is posed by concentrations of lead in the 
areas around Buildings A17 and A75.  When the samples in the immediate area of Building A75 
(50 feet out from the south side of the building) and Building A17 (25 feet out from the north, 
west, and south sides of the building, and 50 feet out from the east side of the building) are 
removed, the resulting 95 UCL is 64 mg/kg, which is similar to the Mare Island ambient fill 
concentration of 59 mg/kg.   

Using this revised 95 UCL, the HQ(refined dose/low TRV) for the ornate shrew was 2.09, and the 
HQ(refined dose/high TRV) was 0.010.  Based on the comparison to the Mare Island ambient fill and the 
revised HQs, lead poses little to no incremental risk to the ornate shrew or other invertivorous 
mammals in the upland habitat when the areas around Buildings A17 and A75 are excluded.  
Therefore, further evaluation of the areas around Buildings A17 and A75 is recommended.   

Figure J-8 shows the concentration of lead in each sample in the wetland habitat and whether the 
result exceeds the ambient value, as well as the concentrations at which the HQ for the most 
sensitive receptor, the great blue heron, equals 1.0 using both the high and low TRVs.  Although 
lead concentration is greater than ambient in two locations (SM036 in the center of the wetland 
habitat and IR03SD003 in the north of the wetland habitat), other samples in the proximity of 
both those samples indicate that lead at concentrations greater than ambient is not widespread in 
those areas of the wetland habitat.  Lead poses little to no risk to herbivorous mammals in the 
wetland habitat because the refined estimated daily dose is two orders of magnitude less than the 
high TRV.  However, lead poses unacceptable risk to individual salt marsh harvest mice in the 
wetland habitat based on the HQ(refined dose/lowTRV) greater than 1.0, as the mouse is a special status 
species, and protection of individual salt marsh harvest mice is an assessment endpoint.   

Molybdenum 

Molybdenum was identified as posing potentially significant risk to the salt marsh harvest mouse 
in the wetland habitat based on an HQ greater than 1.0 using the high TRV, and as posing 
potential risk to the California vole in the upland habitat based on an HQ greater than 1.0 using 
the low TRV.   

Because the refined doses of molybdenum are less than the low TRV, molybdenum poses little 
or no risk to the California vole in the upland habitat. 

In the wetland habitat, the HQ(refined dose/low TRV) for molybdenum for the salt marsh harvest mouse 
was 18.6, and the HQ(refined dose/high TRV) was 1.86.  Of the six samples collected, molybdenum was 
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detected in three samples, which are distributed throughout the wetland habitat.  The high TRV 
for molybdenum was based on a study on mice that resulted in low reproductive success and a 
high incidence of runts given a dose of 2.6 mg/kg/day.  The low TRV was estimated by 
multiplying the high TRV with an uncertainty factor of 0.1 (Sample, Opresko, and Suter 1996).  
The total daily dose calculated for the salt marsh harvest mouse was 5.13 mg/kg/day, which is 
greater than the dose given to mice that caused reduced reproductive success, potentially 
preventing the populations of salt marsh harvest mice from successfully reproducing at IA F1.  
Because the total daily dose is greater than the high and low TRVs, molybdenum poses 
unacceptable risk to salt marsh harvest mice and other herbivorous wetland mammals.   

Selenium 

Selenium was identified as posing potential risk to the California vole, ornate shrew, and gray 
fox in the upland habitat, and to the salt marsh harvest mouse in the wetland habitat based on an 
HQ greater than 1.0 using the low TRV.   

Because the refined doses of selenium are less than the low TRV, selenium poses little or no risk 
to the California vole or the gray fox in the upland habitat. 

The HQ(refined dose/low TRV) for the ornate shrew in the upland habitat was 1.01, and the 
HQ(refined dose/high TRV) value was 0.047.  Selenium was detected in 28 out of 68 samples.  
Selenium poses little to no risk to the ornate shrew and other invertivorous upland mammals 
because the refined estimated daily dose is more than an order of magnitude less than the high 
TRV and the HQ(refined dose/low TRV) is just above 1.0.   

In the wetland habitat, the HQ(refined dose/low TRV) for the salt marsh harvest mouse was 1.48, and the 
HQ(refined dose/high TRV) was 0.069.  Selenium was detected in three out of six samples.  The refined 
EPC for selenium is 0.5 mg/kg, less than the San Francisco sediment ambient concentration of 
0.64 mg/kg.  Figure J-9 shows the concentration of selenium in each sample in the wetland 
habitat, as well as the concentrations at which the HQ for the salt marsh harvest mouse equals 
1.0 using both the high and low TRVs.  The two samples (SM036-02 and SM036) with 
concentrations of selenium that pose risk to the salt marsh harvest mouse based on the food chain 
model are below the San Francisco ambient concentration.  Because the refined EPC is less than 
the ambient concentration of San Francisco bay area sediments, selenium does not pose 
unacceptable risk to the salt marsh harvest mouse or other herbivorous wetland mammals. 

Zinc 

Zinc was identified as posing potentially significant risk to the ornate shrew in the upland habitat 
based on an HQ greater than 1.0 using the high TRV.  Zinc was identified as posing potential 
risk to the California vole and gray fox in the upland habitat and to the salt marsh harvest mouse 
and gray fox in the wetland habitat based on an HQ greater than 1.0 using the low TRV.   

Because the refined doses of zinc are less than the low TRV, zinc poses little or no risk to the 
California vole or gray fox in the upland habitat, or to the gray fox in the wetland habitat.  

In the upland habitat, the HQ(refined dose/low TRV) for zinc for the ornate shrew was 6.27 and the 
HQ(refined dose/high TRV) value was 0.13.  Zinc was detected in all 209 samples, and 187 results were 
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greater than the Mare Island ambient fill concentration of 230 mg/kg.  The maximum 
concentration in the upland habitat was 5,880 mg/kg, while the refined EPC was 431 mg/kg. 
Figure J-6 shows the concentration of zinc in each sample in the upland habitat and whether the 
result exceeds the Mare Island ambient value, as well as the concentrations at which the HQ for 
the ornate shrew equals 1.0 using both the high and low TRVs.  The HQ(refined dose/low TRV) and 
wide distribution of zinc throughout Subareas 2, 3, 4, and 5 indicates that zinc may pose 
unacceptable risk to the ornate shrew and other invertivorous upland mammals at IA F1. 

High concentrations of zinc are prevalent around the south of Building A75 and, to a lesser 
extent, around Building A17, which are both areas recommended for further evaluation for lead.  
The HQs(refined dose/high TRV) calculated for the entire upland habitat indicate that zinc may pose 
unacceptable risk to the ornate shrew.  However, most of the risk is posed by concentrations of 
zinc in the areas around Buildings A75 and A17.  When the samples in the immediate area of 
Building A75 (50 feet out from the south side of the building) and Building A17 (25 feet out 
from the north, west, and south sides of the building, and 50 feet out from the east side of the 
building) are removed, the resulting 95 UCL is 294 mg/kg, which is similar to the Mare Island 
ambient fill concentration.  Using this revised 95 UCL, the HQ(refined dose/low TRV) for the ornate 
shrew was 4.28, and the HQ(refined dose/high TRV) was 0.089.  One other sample result also strongly 
influences the refined EPC of 431 mg/kg – 4,800 mg/kg at location A266-1.  The contamination 
in this area is likely limited to the immediate area because the sample was collected to obtain 
information about activities directly associated with Building A266.   Furthermore, the presence 
of the pavement at that location prevents exposure of ecological receptors to zinc in soil.  When 
that sample result is also removed from the dataset used to calculate the EPC, the resulting 95 
UCL is 93 mg/kg, which is much less than the Mare Island ambient fill concentration of 230 
mg/kg.  Based on the comparison to the Mare Island ambient fill and the revised HQs, zinc poses 
little to no incremental risk to the ornate shrew or other invertivorous mammals in the upland 
habitat when the areas around Buildings A17 and A75 are excluded.  Therefore, further 
evaluation of the area around Building A75 is recommended. 

In the wetland habitat, the HQ(refined dose/low TRV) for zinc for the salt marsh harvest mouse was 1.64 
and the HQ(refined dose/high TRV) value was 0.034.  Zinc was detected in all six samples; however, 
only the maximum result of 326 mg/kg was greater than the Mare Island ambient fill 
concentration of 230 mg/kg.  Figure J-7 shows the concentration of zinc in each sample in the 
wetland habitat and whether the result exceeds the Mare Island ambient value, as well as the 
concentrations at which the HQ for the salt marsh harvest mouse equals 1.0 using both the high 
and low TRVs.  Only concentrations of zinc in the north portion of the wetland habitat near 
locations IR04SD003 and IR04SB004 pose risk to salt marsh harvest mice.   

Excessive zinc intake adversely affects survival of all mammals tested and causes a wide variety 
of neurological, hematological, immunological, hepatic, renal, cardiovascular, developmental, 
and genotoxic effects (Public Health Service 1989, as cited in Eisler 1993).  The adverse effects 
include growth retardation, testicular atrophy, skin changes, and poor appetite (Prasad 1979, as 
cited in Eisler 1993; Prasad 1995).  Zinc poses an unacceptable risk to individual salt marsh 
harvest mice because the refined dose is greater than the low TRV.  However, zinc does not pose 
unacceptable risk to other herbivorous wetland mammals because the refined dose is more than 
an order of magnitude less than the high TRV, and high concentrations of zinc are limited to the 
northernmost portion of the wetland habitat. 



 

Appendix J, IA F1 RI Report J-92  

Dioxins 

Dioxin TEQ 

Dioxin was identified as posing potentially significant risk to the ornate shrew, and potential risk 
to the California vole and the gray fox in the upland habitat based on HQs for dioxin TEQ 
greater than 1.0 using the high and low TRVs, respectively.  Because the refined dioxin TEQ 
dose was less than the low TRV, dioxins pose little or no risk to the California vole and the gray 
fox in the upland habitat.  

The HQ(refined dose/low TRV) for dioxin TEQ for the ornate shrew was 221, and the HQ(refined dose/high 

TRV) was 22.1.  Figure J-12 shows the concentration of dioxin TEQ in each sample in the upland 
habitat and the concentrations at which the HQ for the ornate shrew equals 1.0 using both the 
high and low TRVs.  Dioxin-like congeners were detected in eight out of 28 samples, a 
frequency of 29 percent, and all but three of those detections do not pose risk to ecological 
receptors based on the results of the food chain model.  The refined EPC for dioxin-like 
congeners is strongly influenced by the maximum concentration of 0.000087 mg/kg, which is 
from location A190-1 in Subarea 4.  The second highest concentration detected is 0.00000046 
mg/kg from location A288-1 in Subarea 5, which produces an HQ(refined dose/low TRV) of  2.8 and an 
HQ(refined dose/high TRV) of 0.28, and A190-2, adjacent to A190-1, poses potential risk to the ornate 
shrew (resulting in an HQ[refined dose/low TRV] of 1.06 and an HQ[refined dose/high TRV] of 0.016), 
indicating that dioxin poses acceptable risk to the ornate shrew in IA F1 at locations other than 
A190-1.  The sample at A190-1 was collected to determine whether former building activities 
have affected soil from beneath Building A190, and was biased toward a suspected area of 
contamination.  The source of PCB congeners is unknown, and there is no evidence of a release.   

The dioxin TEQ was calculated from detected dioxin-like PCB congeners using TEFs, each of 
which has an associated level of uncertainty.  The calculated dioxin TEQ is elevated in location 
A190-1 as a result of the detection of PCB-126, which has a high TEF because of its relatively 
high toxicity.  Location A190-1, located within the footprint of former Building A190, is the 
only sample that indicates a potentially significant risk to the most sensitive ecological receptor, 
the ornate shrew.   

HQs calculated in the FCM indicate that dioxin-like congeners pose unacceptable risk to the 
ornate shrew and other invertivorous upland mammals around location A190-1 in Subarea 4 
because the HQ(refined dose/high TRV) is greater than 1.0, but dioxin-like congeners are not a COEC in 
other areas of Subarea 4, or in the rest of the upland habitat.  Furthermore, there is uncertainty in 
the dioxin TEQ calculation; therefore, the estimate of risk to birds at IA F1 has a substantial 
associated uncertainty. 

Explosives 

Picric acid 

Picric acid was identified as posing potential risk to the California vole in the upland habitat 
based on an HQ greater than 1.0 using the low TRV.  Picric acid was detected in one of 98 
samples.  In the studies used to develop the TRVs, the LD50s for male and female rats were 290 
and 200 mg/kg picric acid, respectively.  The acute exposures resulted in death, likely caused by 
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severe acidosis (U.S. CHPPM 2005). Since data are few, an approximation method was used to 
develop TRVs. The approximation method requires that uncertainty factors (100 to the female 
LD50 for the NOAEL-based TRV and 20 for the LOAEL-based TRV) be applied to these acute 
data (U.S. CHPPM 2000, as cited in U.S. CHPPM 2005).  Both the high and low TRVs are given 
a low degree of confidence due to the paucity of the data available for picric acid (U.S. CHPPM 
2005).  Because picric acid has such a low detection frequency and the confidence in the TRVs 
are low, picric acid does not pose unacceptable risk to the California vole or other invertivorous 
mammals in the upland habitat. 

PCBs 

Total PCBs 

Total PCBs were identified as posing potentially significant risk to the ornate shrew in the 
upland habitat based on an HQ greater than 1.0 using the high TRV.  In the upland habitat, the 
HQ(refined dose/low TRV) for total PCBs for the ornate shrew was 1.93, and the HQ(refined dose/high TRV) 
was 0.54.  Total PCBs were detected in 22 of 22 samples.  Figure J-10 shows the concentrations 
of total PCBs in each sample in the upland habitat and whether the result exceeds at which the 
HQ for the most sensitive vertebrate receptor, the western meadowlark, equals 1.0 using both the 
high and low TRVs.  There is no ambient value for total PCBs.  Only concentrations from three 
samples (locations A054-2 in Subarea 3, location A190-1 in Subarea 4, and location A288-1 in 
Subarea 5) exceed the concentration where the ornate shrew HQ equals 1.0 using the low TRV; 
in Subarea 5, the sample is bounded by samples with lower concentrations close by, indicating 
that the high concentrations are not widespread throughout Subarea 5.  None of the 
concentrations of samples in Subarea 7 poses risk to mammals, and no samples were collected 
for total PCBs in Subareas 1 or 2.   

Most commonly, PCB exposures in mammals are associated with adverse effects that include 
endocrine disruption, reproductive failure, physiological effects, altered behavior, and 
mutagenic, carcinogenic, and teratogenic effects (Eisler 1986a; EPA 1997).  In mammals, the 
most consistent pathological changes occur in the liver, but in females, PCBs are transferred 
through lactation and placenta from adult to offspring; therefore, in utero effects and fetotoxicity 
may be expressed.  Total PCBs do not pose unacceptable risk to the ornate shrew and other 
invertivorous upland mammals because the HQ(refined dose/highTRV) for total PCBs is well below 1.0, 
and the HQ(refined dose/low TRV) is only slightly greater than 1.0; furthermore, concentrations of total 
PCBs posing risk to mammals in the upland habitat are not widespread.   

Aroclor-1254 

Aroclor-1254 was identified as posing potential risk to the ornate shrew in the upland habitat based 
on an HQ greater than 1.0 using the low TRV.  The HQ(refined dose/low TRV) was 2.7, and the HQ(refined 

dose/high TRV) value was 0.27.  Aroclor-1254 was detected in one out of 128 samples, a detection 
frequency of 1 percent.  Because of its very low detection frequency and low HQs, Aroclor-1254 
poses little or no risk to the ornate shrew and other invertivorous mammals at IA F1.  
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Pesticides 

Dieldrin 

Dieldrin was identified as posing potential risk to the ornate shrew in the upland habitat based on 
an HQ greater than 1.0 using the low TRV.  The HQ(refined dose/low TRV) was 1.4, and the HQ(refined 

dose/high TRV) value was 0.14  Dieldrin was detected in two out of 126 samples, a detection 
frequency of 2 percent.  Given the very low detection frequency and low HQ(refined dose/low TRV), 
dieldrin poses little or no risk to the ornate shrew and other invertivorous mammals at IA F1.  

SVOCs 

2,4-DNT 

2,4-DNT was identified as posing potentially significant risk to the California vole and ornate 
shrew in the upland habitat based on an HQ greater than 1.0 using the high TRV.   

In the upland habitat, the HQs(refined doses/low TRV) for 2,4-DNT for the California vole and the 
ornate shrew were 5.96 and 7.24, respectively, and the HQs(refined doses/high TRV) were 2.85 and 3.46.  
2,4-DNT was detected in only one out of 212 samples, a detection frequency of 0.5 percent.   
Chronic exposure to the detected concentration of 2,4-DNT (0.94 mg/kg) would pose 
unacceptable risk to mammals at IA F1 (Attachment J4).  However, 2,4-DNT was found only in 
one soil sample, indicating that it is not widespread throughout the upland habitat, and exposure 
to ecological receptors is therefore limited.  Based on the very low detection frequency, 2,4-DNT  
does not pose unacceptable risk to mammals at IA F1.  

2,6-DNT 

2,6-DNT was identified as posing potentially significant risk to the California vole and the ornate 
shrew in the upland habitat based on an HQ greater than 1.0 using the high TRV.  2,6-DNT was 
detected in one out of 212 samples, a detection frequency of less than 1 percent.  Chronic 
exposure to the detected concentration of 2,6-DNT (0.04 mg/kg ) would pose unacceptable risk 
to mammals at IA F1.  However, 2,6-DNT was found only in one soil sample, indicating that it is 
not widespread throughout the upland habitat.  Based on the very detection frequency, 2,6-DNT 
does not pose unacceptable risk to mammals in the upland habitat. 

Total HMW PAHs 

Total HMW PAHs were identified as posing potential risk to the ornate shrew and California 
vole in the upland habitat, and the salt marsh harvest mouse in the wetland habitat based on an 
HQ greater than 1.0 using the low TRV.    

Because the refined doses of total HMW PAH are less than the low TRV, total HMW PAHs pose 
little or no risk to the California vole or ornate shrew in the upland habitat 

In the wetland habitat, the HQ(refined dose/low TRV) for total HMW PAHs for the salt marsh harvest 
mouse, an herbivorous wetland mammal, was 4.1, and the HQ(refined dose/high TRV) was 0.41.  Total 
HMW PAHs were detected in one out of five samples at location SM036-02, a detection 
frequency of 20 percent, indicating total HMW PAHs are not widespread in the wetland habitat.   
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A study of background levels of PAHs in northern California was conducted in consultation with 
an advisory group of representatives from DTSC.  The study included data from 21 sites and 
generated a 95 UCL background concentration of 0.4 mg/kg wet weight in soil for carcinogenic 
HMW PAHs, calculated as a benzo(a)pyrene (B[a]P) equivalent concentration (Environ and 
others 2002).  The concentration of the sample collected in the wetland from 0 to 1 feet bgs at 
location SM036-02 as a B(a)P equivalent is 0.36 mg/kg wet weight, less than the 0.4 mg/kg wet 
weight background value, indicating the concentrations in the wetland are within the range of 
average concentrations for northern California; the calculation is shown in the table below.   

Calculation of B(a)P Equivalent Concentration at Location SM036-02 

Carcinogenic PAH 
Cal/EPA PEF 

(1994) 

Detected Result at 
SM036-02 (mg/kg wet 

weight) 1 

B(a)P equivalent 
(Cal/EPA PEF 

1994) 2 
Benzo(a)anthracene 0.1 0.177 0.018 
Benzo(A)pyrene 1 0.275 0.275 
Benzo(a) fluoranthene 0.1 0.295 0.029 
Benzo(k) fluoranthene 0.1 0.083 0.008 
Chrysene 0.01 0.086 0.00086 
Dibenz(a,h) anthracene 0.4 0.020 0.008 
Indeno (1,2,3-cd) pyrene 0.1 0.216 0.022 
Total B(a)P Equivalent     0.36 

 Notes:   
1 The wet weight concentration was calculated using the following equation:  wet weight concentration (mg/kg) = dry weight 

concencration (mg/kg) x (100/(100 - %moisture)).  The percent moisture for the 0-1 ft bgs sample is 49.1% and 51.8%. 
2 The EPA and DTSC later developed modified toxicity factors, called relative potency factors (RPFs) (DTSC 2009b; EPA 

2010b); using the RPFs, the concentration at location SM036-02 is also 0.36 mg/kg.   
Cal/EPA California Environmental Protection Agency 
mg/kg Milligram per kilogram 
PEF Potency equivalency factor  

The high TRV for total HMW PAHs was based on a study of benzo(a)pyrene in which mice 
were fed 10 mg/kg/day of benzo(a)pyrene during days 7 through 16 of gestation; fertility was 
impaired among the offspring.  The low TRV was estimated by multiplying the high TRV by an 
uncertainty factor of 0.1.  The estimated dose for total HMW PAHs was 4.34 mg/kg/day, which 
is within the range of uncertainty between the high and low TRVs.   

Total HMW PAHs do not pose unacceptable risk to herbivorous wetland mammals because they 
were detected only once, and are therefore not widespread in the wetland habitat, and because 
the B(a)P equivalent concentration is less than the B(a)P equivalent concentration of ambient 
soils in northern California.   

J8.6.2  Qualitative Refinement for Chemicals without Mammal TRVs 

A dose was calculated for these COPECs using the equations presented in Section J5.1 and 
compared with literature-reported doses associated with effect levels and no-effect levels for 
any endpoints tested.  Best professional judgment was used in interpreting literature data 
when information on a chemical was limited. Section J6.0 discusses the uncertainties 
associated with this approach.  TRVs or literature doses were not available for mammals for 
the following COPECs:  titanium, carbazole, dibenzofuran, phenol, n-nitrosodiphenylamine,  
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4-methylphenol, Aroclor-1260, and hexachlorobenzene.  The qualitative evaluation of each 
COPEC with literature dose information is presented below.  

Metals 

Titanium 

Titanium was identified as a COPEC in the upland habitat.  No information is available about the 
toxicological effects of titanium on mammals.  It is therefore impossible to make a risk 
determination about this chemical at IA F1.  Because of this uncertainty, titanium cannot be 
considered a COEC but remains an uncertainty in the BERA. 

Pesticides 

Aroclor-1260  

Aroclor-1260 was detected in the upland habitat.  Because of its similarities in structure and 
toxicity to PCBs, Aroclor-1260 is assumed to have similar effects on mammals as other PCB 
mixtures.  Aroclor-1260 was detected in 14 out of 139 samples, a detection frequency of 10 
percent.  Based on comparison with the TRVs for Aroclor-1254, Aroclor-1260 does not pose 
unacceptable risk to invertivorous mammals in the upland habitat, as the total daily dose of 0.31 
mg/kg/day for the ornate shrew is less than the LOAEL-based high TRV for Arolcor-1254 of 
0.68 mg/kg/day.   

Hexachlorobenzene 

Hexachlorobenzene was identified as a COPEC for the California vole in the upland habitat. 
Hexachlorobenzene was detected in one out of 396 samples in the upland habitat with a 
maximum concentration of 0.055 mg/kg.  The estimated total daily dose was 0.0038 mg/kg.  In a 
study of rats by Arnold and others (1985 as cited in EPA 2010a), a NOAEL of 1.6 parts per 
million (ppm) in the diet (0.08 mg/kg/day) and a LOAEL of 8.0 ppm (0.29 mg/kg/day) were 
reported.  In the study, rats fed hexachlorobenzene were bred and their offspring were also fed 
hexachlorobenzene. Adverse effects observed included liver abnormalities, increased pup 
mortality, and kidney disease.  Because of the low detection frequencies and the low 
concentrations found at IA F1, hexachlorobenzene poses little to no risk to mammals in the 
upland habitat. 

SVOCs 

4-Methylphenol 

4-Methylphenol was identified as a mammal COPEC in the upland habitat.  4-Methylphenol was 
detected in one out of 199 samples, a detection frequency of less than 1 percent.  Because of the 
low detection frequency and low detected concentration of 0.014 mg/kg, 4-methylphenol poses 
little to no risk to mammals in the upland habitat. 

Carbazole, Dibenzofuran, and Phenol 

Carbazole, dibenzofuran, and phenol were identified as COPECs in the upland habitat.  Because 
of their similarities to PAHs in structure and toxicity, the SVOCs carbazole, dibenzofuran, and 
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phenol are assumed to have similar effects on mammals as other PAHs, which are discussed as a 
group in Section J8.6.2.  Total HMW PAHs were not identified as posing unacceptable risk to 
mammals in the upland habitat; therefore, no further evaluation is recommended for carbazole, 
dibenzofuran, or phenol.  

N-nitrosodiphenylamine 

N-nitrosodiphenylamine was identified as a mammal COPEC in the upland habitat.  
N-nitrosodiphenylamine was detected in five out of 199 samples, a detection frequency of 
3 percent.  Because of the low detection frequency and a low maximum detected concentration 
of 0.086 mg/kg, n-nitrosodiphenylamine poses little to no risk to mammals in the upland habitat. 

J8.6.3  Refined Evaluation of Burrowing Mammal Inhalation COPECs 

The SLERA identified toluene as the only COPEC that may pose a potentially significant 
inhalation risk to burrowing mammals in the upland habitat.  A 95 UCL could not be calculated 
because only four soil gas samples were collected in the upland habitat; therefore, a refined 
quantitative evaluation could not be conducted.  A qualitative discussion of toluene is presented 
below.  Chemicals without inhalation TRVs or surrogates are also evaluated in Step 3a, including 
1,4-dioxane and vinyl acetate.  Relevant literature was reviewed to identify routes of exposure 
and potential toxicological effects of chemicals on burrowing mammals.  A focused, refined 
assessment of ecological risk to burrowing mammals for toluene and COPECs without inhalation 
TRVs or surrogates is presented below.  

J8.6.3.1  Refined Evaluation of Inhalation COPECs with TRVs 

Toluene 

The HQ for toluene for the California vole using the low TRV was 3.18, and the HQ using the 
high TRV was 1.29.  Toluene was detected in all four soil gas samples collected in the upland 
habitat, at concentrations ranging from 0.0078 mg/m3 to 0.54 mg/m3, with a mean concentration 
of 0.27 mg/m3.  These sample locations were biased toward known areas of high VOC 
concentrations.  Two of the four results, from locations A216SG002 (0.330 mg/m3) and 
A267SG002 (0.54 mg/m3), exceed both the low and high TRVs of 0.17 mg/m3 and 0.42 mg/m3, 
and one additional result from location A216SG001 (0.20 mg/m3) exceeds only the low TRV.   

A review of the toxicological literature for toluene indicates NOAELs for chronic exposure of 
rats to toluene range from 300 to 1,200 ppm (1,220 to 4,868 mg/m3). For acute exposure, 
NOAELs range from 1 ppm (4.1 mg/m3) for mice to 1,200 ppm (4,868 mg/m3) for rats (ATSDR 
2000).  The maximum detected concentration of toluene in soil gas at IA F1 is 0.54 mg/m3, 
which is nearly an order of magnitude lower than the lowest NOAEL.  Based on the comparison 
of the maximum detected concentration with the NOAELs from the literature and because the 
HQ based on the low effect level is just above 1.0, toluene does not pose unacceptable risk to 
burrowing mammals in the upland habitat.   
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J8.6.3.2  Refined Evaluation of Burrowing Mammal COPECs without Mammal TRVs 
or Surrogates 

HQs could not be calculated for COPECs without TRVs where a surrogate chemical could not be 
identified.  As a result, HQs could not be calculated for 1,4-dioxane or vinyl acetate.  As TRVs 
were unavailable, the soil gas concentrations were compared with available toxicological studies 
in the literature (Attachment J4).  Estimated doses were qualitatively compared with the 
literature-reported doses associated with effect or no-effect levels.   

1,4-Dioxane 

The single detected soil gas concentration of 1,4-dioxane was 0.0076 mg/m3 at location 
A216SG002.  Studies in Wistar rats indicate that chronic exposures to levels of 111 ppm (431 
mg/m3) resulted in no observed systemic, immunological, neurological, or reproductive effects 
when they were exposed to 1,4-dioxane for 2 years for 5 days per week and 7 hours per day 
(Torkelson and others 1974, as cited in ATSDR 2007).  Based on the low measured soil gas 
concentration, which is substantially lower than no-effect concentrations in the toxicological 
literature, 1,4-dioxane poses little to no risk to burrowing mammals in the upland habitat. 

Vinyl Acetate 

The single detected soil gas concentration of vinyl acetate was 0.012 mg/m3 at location 
A216SG002.  NOAELs for acute, intermediate, and chronic exposure to rats and mice range 
from 50 – 1,000 ppm (190 – 3,790 mg/m3) (ATSDR 1992). Based on the low measured soil gas 
concentration, which is orders of magnitude lower than concentrations in the toxicological 
literature, vinyl acetate does not pose unacceptable risk to burrowing mammals in the upland 
habitat. 

J8.6.4  Summary of Refinement of Mammal COPECs 

Based on the refinement of mammal COPECs, the following chemicals pose unacceptable risks 
to mammals at IA F1.  These COPECs are considered COECs for mammals, and may require 
further evaluation in a FS or further action as part of a remedial action. 

IA F1 Habitat COECs for Mammals 

Upland lead, zinc, and dioxin TEQ (mammals) 
Wetland barium, copper, lead, molybdenum, and zinc (all except molybdenum are based 

on risk to individual salt marsh harvest mice) 
Upland (Inhalation) none 

Notes: 
COEC Chemical of ecological concern 
IA Investigative area 
TEQ Toxicity equivalent 

No TRVs are available for titanium, as it is not considered a primary pollutant.  A BERA may 
not provide enough information to reduce uncertainty. 
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J8.7  SUMMARY OF COECS 

There is inherent uncertainty in the risk assessment as a result of limited data from the site, the use 
of literature-based reference values, and the assumptions made for the necessary calculations of 
risk.  Many of the assumptions in the SLERA process are conservative and result in overestimates 
of site-specific parameters, which bias the estimates toward an overestimation of risk.  Elements of 
the SLERA exposure model that resulted in an overestimate of risk included the use of maximum 
COPEC concentrations to represent site conditions, the assumption of 100 percent bioavailability 
of COPECs to receptors, and the assumption that each receptor is feeding exclusively in the habitat 
area where it is modeled (Section J5.2).  Based on the results of Step 3a risk refinement, the 
following COPECs were identified as COECs that may require further evaluation in a FS or further 
action as part of a remedial action. 

Risk Summary of COECs for Ecological Receptors 

Ecological Receptor Upland Habitat Wetland Habitat 

Plants lead, zinc, and dioxin TEQ * copper 
Invertebrates zinc and dioxin TEQ * barium* and molybdenum * 

Birds lead and dioxin TEQ  None 

Mammals lead, zinc, and dioxin TEQ  

barium, copper, lead, 
molybdenum, and zinc (all 

except molybdenum are based 
on risk to individual salt marsh 

harvest mice)  
Burrowing Mammals 
(Inhalation) None -- 

Notes: 
* Recommended as COECs based on the risk estimate for birds or mammals  

COEC Chemical of ecological concern 
TEQ Toxicity equivalent  

No TRVs are available for titanium, as it is not considered a primary pollutant.  A BERA may 
not provide enough information to reduce uncertainty.   

J8.8  FINAL CONCLUSIONS AND RECOMMENDATIONS 

The results of the Step 3a risk refinement are used to make a determination about the need for 
further evaluation of the COECs in a BERA.  The exit criteria for Step 3a, as presented in 
Section J1.1.2, are as follows (Navy 2004a): 

• If the reevaluation of the Tier 1 SLERA conservative assumptions (including 
consideration of background, detection frequency, and other factors) supports an 
acceptable risk determination, the site exits the ERA process. 
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• If the reevaluation of the Tier 1 SLERA conservative assumptions (including 
consideration of background, detection frequency, and other factors) does not support 
an acceptable risk determination, the site continues in the Tier 2 BERA process. 

Based on the summary of COECs listed in Section J8.7, the following sections present the 
conclusions and recommendations for each habitat at IA F1. 

J8.8.1  Summary of COECs in the Upland Habitat and Evaluation of COECs by 
Subarea  

This section summarizes the conclusions of the SLERA and Step 3a risk refinement for the 
upland habitat as a whole.  Ecological risk was not evaluated by subarea; however, the spatial 
distribution of COEC sample results in each subarea that exceeded the concentrations at which 
the HQs using the high and low TRVs equal 1.0 for the most sensitive vertebrate receptor was 
assessed.  This evaluation was used to identify areas of the upland habitat that may require 
additional evaluation in a FS or EE/CA.  Table J-35 presents a summary of the evaluation. 

In the upland habitat, lead, zinc, and dioxin TEQ were identified as COECs based on the Step 3a 
risk refinement.   

Lead and zinc were identified as COECs for plants, and zinc was identified as a COEC for 
invertebrates because these metals were detected at concentrations that exceed the Eco-SSL or 
ORNL plant toxicity benchmarks and background concentrations.  Lead was identified as a 
COEC for the western meadowlark, the representative receptor for omnivorous birds, and the 
northern harrier, the representative receptor for carnivorous birds.  Dioxin -like congeners (based 
on dioxin TEQ) were identified as a COEC for the western meadowlark.  Lead, zinc, and dioxin-
like congeners were identified as COECs for the ornate shrew, the representative receptor for 
invertivorous upland mammals.  Dioxin-like congeners were also retained as a COEC for plants 
and invertebrates based on the risk decision for birds and mammals.  Each of the COECs for the 
upland habitat is considered in the sections below.  

J8.8.1.1  Lead 

As Table J-35 indicates, only one sample in each of Subareas 1, 2, and 3 exceed the 
concentration at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, the 
western meadowlark.  Most of the risk posed by lead in the upland habitat to birds and mammals 
is associated with the disproportionately high concentrations of lead in samples collected in the 
area south of Building A75 in Subarea 4 and around Building A17 in Subarea 5.  The Step 3a 
evaluation concluded that lead poses little to no incremental risk to the western meadowlark, 
northern harrier, or ornate shrew in the upland habitat when the samples from the areas around 
Buildings A17 and A75 are excluded.  Therefore, further evaluation of lead in the areas around 
Building A75 in Subarea 4 and Building A17 in Subarea 5 is recommended and should be 
considered for further action.   

J8.8.1.2  Zinc 

As Table J-35 indicates, only three locations in Subarea 4 and one location in Subarea 5 exceed 
the concentration at which the HQ using the high TRV equals 1.0 for the most sensitive receptor, 



 

Appendix J, IA F1 RI Report J-101  

the ornate shrew.  Figure J-6 shows that those locations are located to the south of Building A75 
in Subarea 4 and at location A266-1 in Subarea 5.  To a lesser extent, elevated zinc 
concentrations are also present around Building A17 in Subarea 5.  High zinc concentrations are 
generally collocated with elevated lead concentrations.  When the samples in the immediate area 
of Building A75 (50 feet out from the south side of the building) and Building A17 (25 feet out 
from the north, west, and south sides of the building, and 50 feet out from the east side of the 
building) are removed, the resulting 95 UCL decreases dramatically, from 431 to 294 mg/kg, 
indicating that the EPC is strongly influenced by the disproportionately high concentrations of 
zinc in samples collected in these areas.  One other sample result also strongly influences the 
refined EPC– 4,800 mg/kg at location A266-1, which is located in a paved area.  The 
contamination in this area is likely limited to the immediate area because the sample was 
collected to obtain information about activities directly associated with Building A266.  
Furthermore, the presence of the pavement at that location prevents exposure of ecological 
receptors to zinc in soil.  When the sample result from A266-1 is also removed from the dataset 
used to calculate the EPC, the resulting 95 UCL is 93 mg/kg, which is much less than the Mare 
Island ambient fill concentration of 230 mg/kg, indicating that site concentrations may be less 
than background concentrations.  Zinc poses little to no incremental risk to birds and mammals at 
IA F1 in the upland habitat when the areas around Buildings A17 and A75 are excluded.  
Therefore, further evaluation of the area around Building A75 is recommended. 

J8.8.1.3  Dioxin TEQ 

Dioxin-like congeners were identified as a COEC for birds and mammals in the Step 3a risk 
refinement.  As shown in Table J-35, concentrations of dioxin-like congeners result in an 
HQ(refined dose/high TRV) greater than 1.0 in only one location (A190-1 in Subarea 4) throughout the 
upland habitat.  Dioxin-like congeners were detected in only eight of 28 samples within the 0 to 
2 feet bgs depth interval, and all but three of those detections do not pose risk to ecological 
receptors based on the results of the FCM.  Location A190-1 is within the footprint of former 
Building A190, and is the only sample that poses potentially significant risk to the most sensitive 
ecological receptor, the ornate shrew (with HQs of 221 and 22 using the low and high TRV), and 
potentially significant risk to the western meadowlark (with HQs of 12 and 1.2) (see 
Figure J-12).  The second highest concentration of dioxin TEQ was detected at location A288-1, 
which poses potential risk to the ornate shrew (resulting in HQs of 2.8 and 0.28) and does not 
pose a risk to the western meadowlark (resulting in HQs of 0.26 and 0.028).  Location A190-2, 
adjacent to A190-1, poses potential risk to the ornate shrew (resulting in HQs of 1.06 and 0.016), 
but does not pose risk to the western meadowlark (resulting in HQs of 0.16 and 0.016). It is 
evident that high concentrations of dioxin-like congeners are not widespread throughout the 
upland habitat because they were detected in only eight out of 28 samples collected.    

There is uncertainty in the dioxin TEQ calculation; therefore, the estimate of risk to birds at IA 
F1 has a substantial associated uncertainty.  The dioxin TEQ was calculated from detected 
dioxin-like PCB congeners using TEFs, each of which has an associated level of uncertainty.  
The calculated dioxin TEQ is elevated in location A190-1 as a result of the detection of PCB-
126, which has a high TEF because of its relatively high toxicity.   

The detection at A190-1 is the only PCB sample that exceeded the industrial screening criterion 
of 0.00011 mg/kg, with a concentration of 0.00087 mg/kg.  It should be noted that the detection 
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limit (0.0004 mg/kg) for PCB-126 was below the screening criterion of 0.74 mg/kg for PCBs at 
the time of sampling (2003 and 2006), but it is above the current industrial screening criterion for 
PCB-126.  The sample was collected to determine whether former building activities have 
affected soil from beneath the former Building A190.  Therefore, the sample location was 
selected with a bias toward a suspected contaminated area.  The source of dioxin-like congeners 
is unknown, and there is no evidence of a release.  The accepted screening criteria for the 
additional sampling conducted in 2006 were the residential and industrial PRGs for PCB-126 
(0.22 mg/kg and 0.74 mg/kg [EPA 2004]).  The concentration detected at location A190-1 does 
not exceed the screening criteria.  The Navy concludes that remedial action is not warranted for 
the low concentrations detected of dioxin-like congeners given the uncertainty associated with 
the dioxin TEQ calculation, the location of A190-1 in a commercial/industrial reuse area, the low 
number of detections, the limited number of locations that pose risk to ecological receptors in the 
upland habitat, and the low concentration in relation to the human health screening criteria.  It is 
not recommended that further evaluation be conducted to evaluate dioxin-like congeners in the 
upland habitat.  

J8.8.2  Summary of COECs in the Wetland Habitat 

Barium, copper, lead, molybdenum, and zinc were identified as COECs based on the Step 3a risk 
refinement for the wetland habitat.   

Copper was identified as a COEC for plants because three out of six samples were detected at 
concentrations that exceed the Eco-SSL plant toxicity benchmark, and two samples exceed the 
Mare Island ambient concentration for copper.   Barium, copper, lead, and zinc were identified as 
COECs for individual salt marsh harvest mice based on estimated daily doses that exceeded the 
low TRV.  Molybdenum was also identified as a COPEC for other herbivorous small mammals.  
Barium and molybdenum were also identified as COECs for benthic macroinvertebrates based 
on the risk decision for the salt marsh harvest mouse. 

Although barium, copper, lead, and zinc are present at concentrations that may pose risk to 
benthic macroinvertebrates (barium and copper) and individual salt marsh harvest mice (barium, 
copper, lead, and zinc), none of these COECs are widespread throughout the wetland habitat.  
Barium poses unacceptable risk to the salt marsh harvest mouse at location A053-2 only, which 
is located at the far southern end of the wetland habitat.  Copper is greater than ambient in only 
two of six locations (IR04SB003 and IR04SB004), both of which are located to the far northern 
end of the wetland habitat.  Although lead concentrations are greater than ambient in two 
locations (SM036 in the center of the wetland habitat and IR03SD003 in the north of the wetland 
habitat), other samples less than ambient concentrations in the proximity of both those samples 
indicate that lead at concentrations greater than ambient is not widespread in those areas of the 
wetland habitat.  Zinc concentrations exceed ambient values in only one sample (IR04SD003) on 
the northern end of the wetland habitat.   

Molybdenum is present at concentrations that pose risk to herbivorous mammals (and potentially 
to benthic macroinvertebrates) spatially throughout the habitat; molybdenum was detected in 
three samples which are located at the northern end, the southern end, and in the center of the 
wetland habitat.  Concentrations from all detected samples pose unacceptable risk to individual 
salt marsh harvest mice. 
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Barium, copper, lead, molybdenum, and zinc pose unacceptable risk to ecological receptors in 
the wetland habitat at IA F1 and are recommended for further evaluation in a FS or further action 
as part of a remedial action. 
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Terrestrial plants and invertebrates are exposred to surface and subsurface soil (0 to 2 feet bgs)
Non-burrowing vertebrates (birds and mammals) are exposed to surface soil (0 - 2 feet bgs).  Non-burrowing terrestrial vertebrates include omnivorous birds (Western meadowlark), invertivorous 
mammals (ornate shrew), carnivorous birds (northern harrier), and carnivorous mammals (grey fox).  

Wetland plants, aquatic macroinvertebrates, and vertebrates are exposed to surface soil and sediment (0 - 2 feet bgs).  Vertebrates include herbivorous birds (mallard [non-breeding]), herbivorous 
mammals (salt marsh harvest mouse), omnivorous birds (mallard [breeding]), invertivorous birds (killdeer), carnivorous birds (northern harrier and great blue heron), and carnivorous mammals 
(grey fox).  

Burrowing receptors (California vole) are exposed to surface and subsurface soil (0 - 6 ft bgs)

IA F1 RI Report
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IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report
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.A190-2
210 J  (2')

A080HA001
ND  (2')

A054-1
15.0  (2')

A280-2
13.0 J  (2')

A280-1
13.0 J  (2')

A258-2
43.0 J  (2')

A258-1
23.0 J  (2')

A190-1
60.0 J  (2')

A076HA005
132  (2')

A075SS003
170  (0')

A080HA002
60.5  (2')

A075SS002
50.6  (0')

A075SS001
10.8  (0')

A075GB008
26.7  (2')

A075GB007
20.9  (2')

A075GB006
19.1  (2')

208UX4252
14.6  (2')

208UX4194
62.4  (2')

208UX4097
31.1  (2')

208UX4064
17.2  (2')

208UX4035
24.3  (2')

A076HA004
9.9 J  (2')

A076HA002
180 J  (2')

208UX4233
106  (2.5')

208UX4060
9.7  (2.5')

A271GB001
16.9  (2.5')

A216GB002
10.4  (2.5')

A216GB001
21.9  (2.5')

A075GB013
24.5  (0.5')

208UX4244
11.0  (0.5')

208UX4243
64.0  (0.5')

208UX4157
10.4  (2.5')

208UX4058
37.9  (2.5')

208UX4055
84.1  (0.5')

208UX4053
42.3  (0.5')

208UX4052
20.3  (0.5')

208UX4051
70.2  (0.5')

208UX4049
48.1  (2.5')

208UX4048
37.7  (2.5')

208UX4047
34.5  (2.5')

208UX4044
13.2  (2.5')

208UX4042
27.4  (2.5')

208UX4091
46.6 J  (1.5')

208UX4041
21.1 J  (2.5')

208UX4040
95.3 J  (1.5')

UST190-B-9
73.5 J  (2.5')

IR04GB307(A24)
18.2  (2')

IR04GB200(L20)
24.4  (2')

IR04GB199(M20)
17.6  (2')

IR04GB185(M21)
14.1  (2')

IR04GB013(I12)
38.0  (2')

IR04GB025(G15)
345  (1.75')

IR04GB210(M19)
12.5  (1.5')

IR04GB306(B23)
13.7  (2.25')

IR04GB234(L17)
38.1  (0.75')

IR04GB201(K20)
17.4  (2.25')

IR04GB008(K14)
9.1 J  (2.5')

A075GB004
42.9  (0.5')
59.3  (2')

A075GB002
1,550 J  (0.5')
113  (2')

A265GB002
20.6  (1.25')
23.2  (2.5')

A075GB003
6,810 J  (0.5')
257 J  (1.5')

IR04GB222(M18)
23.0  (1.5')
9.8 J  (2.5')

A265GB003
217  (0.5')
57.4  (1')
28.6  (2.5')

A080HA003
37.8  (2')

A076HA006
73.3  (2')

208UX4096
87.5  (2')

208UX4095
52.3  (2')

208UX4056
282  (2.5')

A216GB003
16.4 J  (2')

A215GB001
11.5  (2.5')

A076HA001
20.7 J  (2')

A076HA003
22.0 J  (2')

A076GB006
24.2  (2.5')

A076GB004
63.0  (2.5')

A075GB012
81.3  (1.5')

A075GB010
11.9  (1.5')

208UX4156
32.9  (2.5')

208UX4155
79.8  (2.5')

208UX4154
23.2  (2.5')

208UX4094
47.0 J  (2')

208UX4090
33.0  (1.5')

208UX4089
15.3  (1.5')

208UX4088
25.5  (1.5')

208UX4067
55.3  (1.5')

208UX4065
11.0  (1.5')

208UX4019
15.4  (2.5')

208UX4018
15.1  (2.5') 208UX4017

45.2  (2.5')208UX4016
20.5  (2.5')

A215GB016
7.5 J  (2.5')A215GB015

6.6 J  (2.5')

A075GB011
9.9 J  (1.5')

208UX4068
8.9 J  (1.5')

208UX4061
9.2 J  (2.5')

208UX4066
27.8 J  (1.5')

208UX4054
53.8 J  (0.5')

208UX4046
21.5 J  (2.5')

IR04GB173(M22)
42.1  (2')

IR04GB250(E16)
15.1  (2.5')

IR04GB187(K21)
15.2  (2.5')

IR04GB186(L21)
14.6  (1.5')IR04GB224(K18)

9.4 J  (1.5') A076GB007
32.3  (1')
24.3  (2.5')

A076GB005
10.7  (1')
26.8  (2.5')

A075GB005
45.7  (0.5')
12.5  (2')

A075GB001
517 J  (0.5')
49.3  (2')

A187GB013
156  (0.5')
17.6  (2.5')

A080GB005
1.3  (0.5')
46.8  (2.5')

A187GB012
92.7  (0.5')
10.3  (2.5')

A265GB001
90.6  (0.5')
72.0  (1')
27.4  (2.5')

S
e

e 
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h
ee

t 
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75 0 75 150

Feet

2011-01-14    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-4_upland_lead_sheet1.mxd    TtEMI-AL    simon.cardinale

Maximum Lead Concentration
1,2

! Not Detected (ND)

! <  0.52
3
 mg/kg

4

! 0.52
3
 - 59

5
 mg/kg (ambient)

! 59
5
 - 205

6
 mg/kg

! > 205
6
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA Excavation Area

Notes:
1
2

3

4
5
6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the low TRV.
No locations in this category.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the high TRV.

Sheet 2Sheet 1

ft bgs
HQ
IA
J
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-4 SHEET 1

DISTRIBUTION OF LEAD
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat
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A266

A71

A248

A1

A49

A72

A5

A159

A246

A54

A20

A3 A4

A161

A2 A25

A43

A45

A228

A191

A65

A267

A6

A17
A154

A8

A31

A42

A44

A292

A288

A58

A16

A15
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A062-1
ND  (2')

A031-2
460  (2')

A228-2
4.5  (2')

A054-2
130  (2')

A278-2
35.0  (2')

A278-1
63.0  (2')

A266-1
480 J  (2')

A226-2
28.0  (2')

A226-1
11.0  (2')

A062-2
250 J  (2')

A031-1
32.0  (2')

A015-2
46.0  (2')

A266-2
3.8 J  (2')

A073-2
110 J  (2')

A288-2
22.0 J  (2')

A198-1
50.0 J  (2')

A073-1
66.0 J  (2')

208UX4022
255  (0.5')

208UX4030
204  (1.5')

208UX4023
199  (0.5')

A267GB004
31.0  (0.5')

A267GB003
10.6  (1.5')

A267GB002
19.3  (1.5')

A267GB001
28.4  (1.5')

A071GB001
16.4  (2.5')

208UX4014
74.7  (2.5')

208UX4005
10.2  (2.5')

SS206-01A
14.3  (0.5')
23.2  (2')

A015-1
14.0  (2')A288-1

11.0 J  (2')

A053-1
49.0 J  (2')

208UX4021
172  (0.5')

A071GB002
16.8  (2.5')

208UX4025
510 J  (1.5')

208UX4024
45.9  (0.5')

208UX4013
50.4  (2.5')

208UX4012
78.1  (2.5')

208UX4011
57.9  (2.5')

208UX4009
39.1  (2.5')

208UX4008
35.2  (2.5')

75 0 75 150

Feet

2011-01-14    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-4_upland_lead_sheet2.mxd    TtEMI-AL    simon.cardinale

Maximum Lead Concentration
1,2

! Not Detected (ND)

! <  0.52
3
 mg/kg

4

! 0.52
3
 - 59

5
 mg/kg (ambient)

! 59
5
 - 205

6
 mg/kg

! > 205
6
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4
5
6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the low TRV.
No locations in this category.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the high TRV.

Sheet 2Sheet 1

ft bgs
HQ
IA
J
mg/kg
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Estimated value
Milligrams per kilogram
Toxicity reference value
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208UX4214
ND  (2')

A017SS007
259  (0')

A017HA002
749  (2')

A017SS008
162  (0')

A017HA005
177  (2')

A017HA004
100  (2')

A017GB009
ND  (1.5')

A017GB007
ND  (1.5')

A017SS019
211  (0.5')

A017SS015
272  (0.5')

A017SS014
684  (0.5')

A017SS013
375  (0.5')

A017SS010
227  (0.5')

A017HA001
50.1  (2')

A017GB006
11.7  (2')

208UX4230
218  (1.5')

208UX4227
673  (1.5')

A017SS012
109  (0.5')

A017SS009
25.6  (0.5')

A017GB011
34.6  (1.5')

208UX4238
31.1  (0.5')

208UX4216
25.3  (2.5')

A017HA003
24.0  (2')

A017GB002
559  (2.5')

208UX4229
215  (1.5')

208UX4226
342  (1.5')

208UX4225
318  (1.5')

208UX4224
594  (1.5')

208UX4223
544  (1.5')

208UX4213
52.7  (2')

A017SS018
203  (0.5')

A017GB005
9.3 J  (2')

208UX4228
119  (1.5')

A017SS017
1,260  (0.5')

A017SS016
89.6  (0.5')

A017SS011
1,290  (0.5')

208UX4221
50.8  (2.5')

208UX4217
27.3  (2.5')

208UX4215
26.5  (2.5')
208UX4220
9.3 J  (2.5')

208UX4218
9.8 J  (2.5')

A017GB010
16.0 J  (2.5')

208UX4222
14.3 J  (1.5')

A017GB003
100  (0.5')
8.8 J  (2.5')

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-4 SHEET 2

DISTRIBUTION OF LEAD
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report
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208UX4100
ND  (2.5')

208UX4142
268  (1.5')

A159SS005
127  (0.5')

A159SS001
116  (0.5')

208UX4144
108  (1.5') 208UX4143

140  (1.5')208UX4147
22.1  (1.5')

208UX4146
35.2  (1.5')

208UX4141
34.9  (1.5')

208UX4140
25.6  (1.5') 208UX4138

98.6  (1.5')

208UX4137
14.5  (1.5')

208UX4135
38.6  (1.5')

208UX4131
80.2  (1.5')

208UX4128
21.5  (1.5')

208UX4102
11.0  (2.5')

208UX4145
64.4 J  (1.5')

208UX4139
39.5 J  (1.5')

208UX4136
27.1  (1.5')

208UX4134
41.9  (1.5')

208UX4132
36.6  (1.5')

208UX4130
29.9  (1.5')

208UX4129
27.3  (1.5')

208UX4099
39.5  (2.5')

208UX4133
193 J  (1.5')

208UX4101
46.3 J  (2.5')

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap
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A258

A266

A75

A216

A76

A71

A131A130

A215

A248A80 A49

A225

A220

A72

A223

A222

A221

A224

A69

A159

A246

A54

A20

A168

A43

A45

A191

A65

A267

A17
A

A31

A280

A42

A265

A44

A288

A84

A256

A16

A15

A142
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KK.

KK.

KK.

KK.KK. KK. KK.
KK. KK.

KK.!(
!.

!.

!.35
33

49

32

102

204203

36*

34
202

A198-2
ND  (2')

A053-2
2.8  (2')

SM036-02
ND  (1')

SM036
0.57 J  (0')

IR04SD004
ND  (1.75')

IR04SD003
3.5 J  (0.5')

SM49o
ND  (0.5')

SM45o
ND  (0.5')

SM102
0.27 J  (0')

SM102-01
0.81  (1')SM034-01A

1.6  (1')
SM44o
0.19 J  (0.5')

SM034-01
1.4 J  (0.5')

SM049-2 (IN PIPE)
0.39 J  (0')

SM033-01A
1.6  (0.5')
0.97  (1.5')

SM46o
ND  (0.5')

SM035-01
0.6  J (0.5')

SM033-01
4.1 J  (0.5')

SM035-01A
0.86 J (0.5')
0.55 J (1.5')

100 0 100 200

Feet

2012-07-11    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-5_wetland_molybdenum.mxd    TtEMI-AL    simon.cardinale

Molybdenum Concentration
1,2

! Not Detected (ND)

! <  0.19
3
 mg/kg

4

! 0.19
5
 - 1.89

5
 mg/kg

! > 1.89
5
 mg/kg

! IA K Remedial Investigation Sample
6

( Surface Sample Location

. Soil Boring Location

KK. Storm Water Outfall

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4
5

6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the low TRV.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the high TRV.
Samples from 2003, 2007, and 2009 associated with Outfalls 33, 34, 35,
102, and 202 are addressed in the IA K Remedial Investigation Report,
and were not included in the IA F1 evaluation of ecological risk.

ft bgs
HQ
IA
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-5

DISTRIBUTION OF MOLYBDENUM
 IN SOIL AND SEDIMENT IN THE

WETLAND HABITAT
IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap

35

Outfall
Number
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A258

A75

A216

A76

A131A130

A215

A80

A225

A220

A223

A222

A221

A224

A69

A159

A54

A167

A168

A214

A280

A265

A84

824

A256

A142
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A190-1
150 J  (2')

A054-1
240 J  (2')

A280-2
50.0 J  (2')

A280-1
45.0 J  (2')

A258-2
95.0 J  (2')

A258-1
72.0 J  (2')

A080HA003
300  (2')

A080HA002
268  (2')

A076HA006
154  (2')

A076HA005
117  (2')

A076HA003
157  (2')

A076HA002
902  (2')

A076HA001
187  (2')

A075GB008
302  (2')

A075GB006
116  (2')

208UX4194
109  (2')

208UX4097
110  (2')

208UX4096
140  (2')

208UX4035
112  (2')

A190-2
1,000 J  (2')

A080HA001
91.1  (2')

A076HA004
77.3  (2')

A075GB007
90.6  (2')

208UX4252
97.4  (2')

208UX4095
99.9  (2')

208UX4064
56.5  (2')

A271GB001
618  (2.5')

A075GB012
341  (1.5')

A075GB011
101  (1.5')

208UX4243
171  (0.5')

208UX4233
200  (2.5')

208UX4156
104  (2.5')

208UX4155
183  (2.5')

208UX4055
239  (0.5')

208UX4053
118  (0.5')

208UX4052
174  (0.5')

208UX4051
182  (0.5')

208UX4049
141  (2.5')

208UX4048
133  (2.5')
208UX4047
103  (2.5')

208UX4042
104  (2.5')

UST190-B-9
103  (2.5')

A216GB002
57.7  (2.5')

208UX4244
80.5  (0.5')

208UX4157
60.8  (2.5')

208UX4061
70.8  (2.5')

208UX4060
62.2  (2.5')

208UX4058
94.1  (2.5')

208UX4044
66.9  (2.5')

IR04GB173(M22)
103  (2')

208UX4041
83.1 J  (2.5')

IR04GB307(A24)
79.8  (2')

IR04GB200(L20)
93.7  (2')

IR04GB199(M20)
83.7  (2')

IR04GB185(M21)
86.4  (2')

IR04GB013(I12)
97.0  (2')

IR04GB210(M19)
54.1  (1.5')

IR04GB025(G15)
105  (1.75')

IR04GB008(K14)
69.7  (2.5')

IR04GB306(B23)
50.3  (2.25')

IR04GB234(L17)
94.8  (0.75')

IR04GB201(K20)
69.8  (2.25')

A075GB005
161  (0.5')
108  (2')

A075GB004
264  (0.5')
118  (2')

A265GB002
77.0  (1.25')
75.1  (2.5')

A075GB003
5,880 J  (0.5')
3,660 J  (1.5')

IR04GB222(M18)
68.0  (1.5')
61.6  (2.5')

A265GB003
316  (0.5')
78.2  (1')
82.6  (2.5')

A216GB003
55.9  (2')

A080SS004
597  (0.5')

208UX4090
114  (1.5')

208UX4089
126  (1.5')

208UX4088
105  (1.5')

208UX4067
115  (1.5')

208UX4056
303  (2.5')

208UX4018
105  (2.5')

208UX4017
228  (2.5')

208UX4016
168  (2.5')

A216GB001
78.5  (2.5')

A215GB001
62.7  (2.5')

A075GB010
55.9  (1.5')

208UX4154
98.5  (2.5')

208UX4094
88.3 J  (2')

208UX4065
43.2  (1.5')

208UX4054
146 J  (0.5')

208UX4046
105 J  (2.5')

208UX4040
468 J  (1.5')

208UX4019
108 J  (2.5')

A215GB016
85.8 J  (2.5')

A215GB015
70.3 J  (2.5')

208UX4091
95.3 J  (1.5')

208UX4068
53.9 J  (1.5')

208UX4066
54.9 J  (1.5')

IR04GB186(L21)
102  (1.5')

IR04GB250(E16)
49.0  (2.5')

IR04GB224(K18)
66.3  (1.5')

IR04GB187(K21)
77.5  (2.5')

A075GB002
3,480 J  (0.5')
382  (2')

A075GB001
1,220 J  (0.5')
161  (2')

A187GB013
143 J  (0.5')
74.8 J  (2.5')

A187GB012
132 J  (0.5')
51.4 J  (2.5')

A265GB001
147  (0.5')
141  (1')
61.1  (2.5')
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75 0 75 150

Feet

2011-06-03    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-6_upland_zinc_sheet1.mxd    TtEMI-AL    simon.cardinale

Maximum Zinc Concentration
1,2

! Not Detected (ND)
3

! <  69
4
 mg/kg

! 69
4
 - 230

5
 mg/kg (ambient)

! 230
5
 - 3,320

6
 mg/kg

! > 3,320
6
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA Excavation Area

Notes:
1
2

3
4

5
6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to 2.0 ft
bgs and a bottom depth less than or equal to 2.5 ft bgs.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate receptor
(ornate shrew) using the low TRV.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the most sensitive vertebrate receptor
(ornate shrew) using the high TRV.

Sheet 2Sheet 1

ft bgs
HQ
IA
J
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-6 SHEET 1

DISTRIBUTION OF ZINC
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat
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A45

A228
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A278-2
280 J  (2')

A278-1
120 J  (2')

A198-1
140 J  (2')

A073-2
210 J  (2')A073-1

150 J  (2')

A062-2
300 J  (2')

A054-2
260 J  (2')

A053-1
180 J  (2')

A288-2
90.0 J  (2')

A288-1
44.0 J  (2')

A266-2
69.0 J  (2')

A266-1
4,800 J  (2')

A228-2
57.0 J  (2')

A226-2
61.0 J  (2')

A226-1
59.0 J  (2')

A062-1
54.0 J  (2')

A031-2
70.0 J  (2')

A031-1
54.0 J  (2')

A015-2
90.0 J  (2')

A015-1
55.0 J  (2')

A267GB004
117  (0.5')

A267GB003
128  (1.5')

A267GB002
353  (1.5')

A267GB001
621  (1.5')

A071GB001
104  (2.5')

208UX4030
415  (1.5')

208UX4024
206  (0.5')

208UX4023
436  (0.5')

208UX4014
127  (2.5')

208UX4013
154  (2.5')

208UX4005
121  (2.5')

208UX4009
91.2  (2.5')

SS206-01A
112 J  (0.5')
128 J  (2')

208UX4022
502  (0.5')

208UX4021
472  (0.5')

208UX4012
123  (2.5')

208UX4011
131  (2.5')

A071GB002
75.6  (2.5')

208UX4008
90.7  (2.5')

208UX4025
994 J  (1.5')

75 0 75 150

Feet

2011-01-14    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-6_upland_zinc_sheet2.mxd    TtEMI-AL    simon.cardinale

Maximum Zinc Concentration
1,2

! Not Detected (ND)
3

! <  69
4
 mg/kg

! 69
4
 - 230

5
 mg/kg (ambient)

! 230
5
 - 3,320

6
 mg/kg

! > 3,320
6
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3
4

5
6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (ornate shrew) using the low TRV.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (ornate shrew) using the high TRV.

Sheet 2Sheet 1

ft bgs
HQ
IA
J
mg/kg
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Estimated value
Milligrams per kilogram
Toxicity reference value
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A017HA005
163  (2')

A017HA004
135  (2')

A017HA003
132  (2')

A017HA002
526  (2')

A017HA001
124  (2')

A017GB006
121  (2')

A017GB005
102  (2')

208UX4214
101  (2')

A017GB002
166  (2.5')

208UX4230
160  (1.5')

208UX4225
302  (1.5')

208UX4223
255  (1.5')

A017GB007
99.7  (1.5')

208UX4238
55.0 J  (0.5')

208UX4213
105  (2')

A017GB009
112  (1.5')

208UX4229
173  (1.5')

208UX4228
102  (1.5')

208UX4227
360  (1.5')

208UX4226
188  (1.5')

208UX4224
696  (1.5')

208UX4221
145  (2.5')

208UX4220
110  (2.5')

208UX4218
104  (2.5')

208UX4217
102  (2.5')

208UX4216
97.6  (2.5')
208UX4215
98.0  (2.5')

208UX4222
98.7 J  (1.5')

A017GB003
80.7  (0.5')
116  (2.5')

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-6 SHEET 2

DISTRIBUTION OF ZINC
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report
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208UX4146
102  (1.5')

208UX4145
147  (1.5') 208UX4144

200  (1.5')
208UX4143
176  (1.5')

208UX4142
119  (1.5')

208UX4138
150  (1.5')

208UX4134
186  (1.5')

208UX4132
151  (1.5')

208UX4131
122  (1.5')

208UX4128
160  (1.5')

208UX4147
68.9  (1.5')

208UX4141
92.6  (1.5')

208UX4140
55.7  (1.5')

208UX4139
87.6  (1.5')

208UX4137
93.6  (1.5')

208UX4135
139  (1.5')

208UX4133
180  (1.5')

208UX4130
117  (1.5')

208UX4129
130  (1.5')

208UX4099
129  (2.5')

208UX4136
60.7  (1.5')

208UX4102
56.0  (2.5')

208UX4100
80.8  (2.5')

208UX4101
78.3 J  (2.5')

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap
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A266

A75
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A76

A71

A131A130

A215

A248A80 A49

A225

A220

A72

A223

A222

A221

A224

A69

A159

A246

A54

A20

A168

A43

A45

A191

A65

A267

A17
A

A31

A280

A42

A265

A44

A288

A84

A256

A16

A15
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KK.

KK.KK. KK. KK.
KK. KK.

KK.
35

33

49

32

102

204203

36*

34
202

!(
!.

!.

!.

SM036
173 J  (0')

A198-2
57.0 J  (2')

A053-2
74.0 J  (2')

SM036-02
163 J  (1')

IR04SD003
326  (0.5')

IR04SD004
201  (1.75')

SM102
50.0 J  (0')

SM102-01
256 J  (1')SM034-01A

201 J  (1')

SM034-01
136 J  (0.5')

SM049-2 (IN PIPE)
416 J  (0')

SM45o
105 J  (0.5')
187 J  (0.5')

SM49o
21.8 J  (0.5')
52.8 J  (0.5')

SM44o
1,850 J  (0.5')
1,790 J  (0.5')SM033-01A

483 J  (0.5')
377 J  (1.5')

SM46o
45.1 J  (0.5')
210 J  (0.5')

SM035-01
148 J  (0.5')

SM033-01
1,870 J  (0.5')

SM035-01A
113 J  (0.5')
76.4 J  (1.5')

100 0 100 200

Feet

2012-07-11    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-7_wetland_zinc.mxd    TtEMI-AL    simon.cardinale

Zinc Concentration
1,2

! Not Detected (ND)
3

! <  200
4
 mg/kg

! 200
4
 - 230

5
 mg/kg (ambient)

4

! 230
5
 - 9,600

6
 mg/kg

! > 9,600
6
 mg/kg

3

! IA K Remedial Investigation Sample
7

( Surface Sample Location

. Soil Boring Location

KK. Storm Water Outfall

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3
4

5
6

7

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the low TRV.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the high TRV.
Samples from 2003, 2007, and 2009 associated with Outfalls 33, 34, 35,
102, and 202 are addressed in the IA K Remedial Investigation Report,
and were not included in the IA F1 evaluation of ecological risk.

ft bgs
HQ
IA
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-7

DISTRIBUTION OF ZINC
 IN SOIL AND SEDIMENT IN THE

WETLAND HABITAT
IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap

35

Outfall
Number
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A258

A266

A75

A216

A76

A71

A131A130

A215

A248A80 A49

A225

A220

A72

A223

A222

A221

A224

A69

A159

A246

A54

A20

A168

A43

A45

A191

A65

A267

A17
A

A31

A280

A42

A265

A44

A288

A84

A256

A16

A15
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!.35
33

49

32

102

204203

36*

34
202

A198-2
ND  (2')

SM036
82.0 J  (0')

SM036-02
47.1  (1') A053-2

22.0 J  (2')

IR04SD003
95.0  (0.5')

IR04SD004
49.4  (1.75') SM102-01

146  (1') SM102
25.7 J  (0')

SM034-01A
40.2  (1')

SM034-01
28.1  (0.5') SM049-2 (IN PIPE)

44.4 J  (0')SM49o
12.6 J  (0.5')
23.4 J  (0.5')

SM45o
28.4 J  (0.5')
40.5 J  (0.5')

SM44o
39.6 J  (0.5')
61.8 J  (0.5')

SM033-01A
69.3  (0.5')
60.5  (1.5')

SM46o
12.7 J  (0.5')
149 J  (0.5')

SM035-01
35.7  (0.5')

SM033-01
66.9  (0.5')

SM035-01A
27.8  (0.5')
11.2  (1.5')

100 0 100 200

Feet

2012-07-11    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-8_wetland_lead.mxd    TtEMI-AL    simon.cardinale

Lead Concentration
1,2

! Not Detected (ND)

! <  45.5
3
 mg/kg

! 45.5
3
 - 59

4
 mg/kg (ambient)

! 59
4
 - 9,300

5
 mg/kg

! > 9,300
5
 mg/kg

6

! IA K Remedial Investigation Sample
7

( Surface Sample Location

. Soil Boring Location

KK. Storm Water Outfall

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4
5

6
7

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the salt marsh harvest mouse
using the low TRV.
Mare Island ambient fill concentration.
Concentration where HQ equals 1.0 for the salt marsh harvest mouse
using the high TRV.
No locations in this category.
Samples from 2003, 2007, and 2009 associated with Outfalls 33, 34, 35,
102, and 202 are addressed in the IA K Remedial Investigation Report,
and were not included in the IA F1 evaluation of ecological risk.

ft bgs
HQ
IA
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-8

DISTRIBUTION OF LEAD
 IN SOIL AND SEDIMENT IN THE

WETLAND HABITAT
IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap

35

Outfall
Number



This page intentionally left blank



A258

A266

A75

A216

A76

A71

A131A130

A215

A248A80 A49

A225

A220
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!.35
33

49

32

102

204203

36*

34
202

A198-2
ND  (2')

SM036
0.50 J  (0')

IR04SD003
ND  (0.5')

A053-2
0.19 J  (2')

IR04SD004
ND  (1.75') SM036-02

0.49 J  (1')

SM49o
ND  (0.5')

SM45o
ND  (0.5')

SM44o
ND  (0.5')

SM102
0.10 J  (0')

SM034-01
2.0  (0.5')

SM102-01
0.38 J  (1')SM034-01A

0.61 J  (1')

SM049-2 (IN PIPE)
0.40 J  (0')

SM033-01A
0.22 J  (0.5')
0.32 J  (1.5')

SM46o
ND  (0.5')

SM035-01
1.7 J  (0.5')

SM033-01
3.3  (0.5')

SM035-01A
0.43 J  (0.5')
0.18 J  (1.5')

100 0 100 200

Feet

2012-07-11    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-9_wetland_selenium.mxd    TtEMI-AL    simon.cardinale

Selenium Concentration
1,2

! Not Detected (ND)

! <  0.35
3
 mg/kg

! 0.35
3
 - 5.7

4
 mg/kg

! > 5.7
4
 mg/kg

5

! IA K Remedial Investigation Sample
6

( Surface Sample Location

. Soil Boring Location

KK. Storm Water Outfall

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4

5
6

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the low TRV.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (salt marsh harvest mouse) using the high TRV.
No locations in this category.
Samples from 2003, 2007, and 2009 associated with Outfalls 33, 34, 35,
102, and 202 are addressed in the IA K Remedial Investigation Report,
and were not included in the IA F1 evaluation of ecological risk.

ft bgs
HQ
IA
mg/kg
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-9

DISTRIBUTION OF SELENIUM
 IN SOIL AND SEDIMENT IN THE

WETLAND HABITAT
IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap

35

Outfall
Number
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A054-2
0.244  (2')

A288-1
0.222  (2')

A278-2
0.016  (2')

A266-2
0.013  (2')

A226-2
0.013  (2')

A198-1
0.050  (2')

A190-2
0.029  (2')

A190-1
0.051  (2')

A073-2
0.037  (2') A062-1

0.034  (2')
A015-1
0.015  (2')

A266-1
0.0010  (2')

A258-2
0.0014  (2')

A073-1
0.0089  (2') A015-2

0.0025  (2')

A054-1
0.00030  (2')

SS206-01A
0.0018  (0.5')

A053-1
0.011  (2')

A228-2
0.0013  (2')

A288-2
0.00060  (2')

A226-1
0.00078  (2')

A062-2
0.00054  (2')

150 0 150 300

Feet

2011-06-03    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-10_upland_pcbs.mxd    TtEMI-AL    simon.cardinale

Total PCBs Concentration
1,2

! Not Detected (ND)
3

! <  0.0242
4
 mg/kg

! 0.0242
4
 - 0.242

5
 mg/kg

! > 0.242
5
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3
4

5

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the low TRV.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the high TRV.

ft bgs
HQ
IA
mg/kg
PCBs
TCRA
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Polychlorinated biphenyls
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-10

DISTRIBUTION OF TOTAL PCBs
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Sage Scrub

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap
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A216GB003
ND  (2')

A076HA006
ND  (2')

A076HA005
ND  (2')

A076HA004
ND  (2')

A076HA002
ND  (2')

A076HA001
ND  (2')208UX4252

ND  (2')

208UX4194
ND  (2')

208UX4064
ND  (2')

A271GB001
ND  (2.5')

A267GB004
ND  (0.5')

A267GB003
ND  (1.5')

A267GB002
ND  (1.5')

A216GB002
ND  (2.5')

A215GB001
ND  (2.5')

A071GB002
ND  (2.5')

208UX4244
ND  (0.5')

208UX4157
ND  (2.5')

208UX4061
ND  (2.5')
208UX4060
ND  (2.5')

208UX4056
ND  (2.5')

208UX4055
ND  (0.5')
208UX4054
ND  (0.5')

208UX4049
ND  (2.5')

208UX4048
ND  (2.5')

208UX4047
ND  (2.5')

208UX4046
ND  (2.5')

208UX4040
ND  (1.5')

208UX4025
ND  (1.5')

208UX4019
ND  (2.5')

208UX4014
ND  (2.5')

208UX4013
ND  (2.5')

208UX4009
ND  (2.5')

208UX4008
ND  (2.5')

208UX4005
ND  (2.5')

208UX4035
0.005  (2')

208UX4030
0.003  (1.5')

SS206-01A
ND  (0.5')
ND  (2')

A267GB001
ND  (1.5')

A216GB001
ND  (2.5')

208UX4233
ND  (2.5')

208UX4156
ND  (2.5')

208UX4155
ND  (2.5')

208UX4154
ND  (2.5')

208UX4068
ND  (1.5')

208UX4066
ND  (1.5')

208UX4065
ND  (1.5')

208UX4059
ND  (2.5')

208UX4058
ND  (2.5')

208UX4053
ND  (0.5')

208UX4052
ND  (0.5')

208UX4044
ND  (2.5')

208UX4042
ND  (2.5')

208UX4041
ND  (2.5')

208UX4024
ND  (0.5')

208UX4023
ND  (0.5')

208UX4022
ND  (0.5')

208UX4021
ND  (0.5')

208UX4018
ND  (2.5')

208UX4017
ND  (2.5')

208UX4016
ND  (2.5')

208UX4012
ND  (2.5')

208UX4011
ND  (2.5')

A076HA003
0.009  (2')

208UX4051
0.02  (0.5')

208UX4243
0.002  (0.5')

208UX4067
0.006  (1.5')

A265GB002
ND  (1.25')
ND  (2.5')

A265GB003
0.03  (0.5')
ND  (1')
ND  (2.5')

A265GB001
0.01  (0.5')
ND  (1')
ND  (2.5')

150 0 150 300

Feet

2011-01-14    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-11_upland_ddts.mxd    TtEMI-AL    simon.cardinale

Maximum Total DDTs Concentration
1,2

! Not Detected (ND)

! <  0.0013
3
 mg/kg

4

! 0.0013
3
 - 0.013

5
 mg/kg

! > 0.013
5
 mg/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4
5

Labels indicate concentration in mg/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top depth less than or equal to
2.0 ft bgs and a bottom depth less than or equal to 2.5 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the low TRV.
No locations in this category.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (western meadowlark) using the high TRV.

DDT
ft bgs
HQ
IA
mg/kg
TCRA
TRV

Dichlorodiphenyltrichloroethane
Feet below ground surface
Hazard quotient
Investigation Area
Milligrams per kilogram
Time-Critical Removal Action
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-11

DISTRIBUTION OF TOTAL DDTs
IN SOIL IN THE UPLAND HABITAT

IA F1 Remedial Investigation Report
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208UX4147
ND  (1.5')

208UX4140
ND  (1.5')

208UX4139
ND  (1.5')

208UX4137
ND  (1.5')

208UX4136
ND  (1.5')

208UX4132
ND  (1.5')

208UX4128
ND  (1.5')

208UX4102
ND  (2.5')

208UX4101
ND  (2.5')

208UX4138
0.2  (1.5')

208UX4129
0.09  (1.5')

208UX4145
0.006  (1.5')

208UX4143
0.006  (1.5')

208UX4142
0.005  (1.5')

208UX4141
0.007  (1.5')

208UX4135
0.004  (1.5')

208UX4146
ND  (1.5')

208UX4131
ND  (1.5')
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ND  (2.5')

208UX4144
0.004  (1.5')

208UX4134
0.005  (1.5')

208UX4133
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208UX4097
ND  (2')

208UX4095
ND  (2')

208UX4094
ND  (2')

208UX4091
ND  (1.5')

208UX4088
ND  (1.5')

208UX4096
ND  (2')

208UX4090
ND  (1.5')

208UX4089
ND  (1.5')

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Sage Scrub

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap



This page intentionally left blank



A258

A266

A75

A216

A76

A71

A131A130

A215

A248

A1

A80 A49

A225

A220

A72

A223

A222

A221

A224

A259

A69

A5

A159

A246

A54

A20

A3 A4

A161

A163

A162

A167

A168

A2

A214

A213

A25

A43

A45

A228

A191

A65

A267

A6

A17
A154

A8

A212

A31

A218

A280

A42

A265

A44

A292

A288

A84

A58

824

A256

A16

A15

A142

A188

!
!

!
!!

!!

!

!
! !

!
!

!
!

!

!
!

!

!

!

!

!
!!

!

!

!

((

(

(

(

(
(

( (
(

(

(
(

(

(
(

(

((

(
(

(

(

(
(

(

(

.

A288-2
ND  (2')

A280-2
ND  (2')

A280-1
ND  (2')

A278-1
ND  (2')

A266-2
ND  (2')

A266-1
ND  (2')

A258-2
ND  (2')

A258-1
ND  (2')

A228-2
ND  (2')

A226-2
ND  (2')

A226-1
ND  (2')

A198-1
ND  (2')

A190-1
87  (2')

A073-1
ND  (2')

A062-2
ND  (2')

A054-1
ND  (2')

A053-1
ND  (2')

A031-2
ND  (2')

A031-1
ND  (2')

A015-2
ND  (2')

A288-1
0.5  (2')

A054-2
0.04  (2')

A015-1
0.01  (2')

A190-2
0.2  (2')

A278-2
0.02  (2')

A062-1
0.05  (2')

A073-2
0.009  (2')

SS206-01A
ND  (0.5')

150 0 150 300

Feet

2011-04-18    v:\mare island\projects\068_f1_eco_compared_to_habitat\j-12_upland_dioxin_teq.mxd    TtEMI-AL    simon.cardinale

Dixoin TEQ Concentration
1,2

! Not Detected (ND)

! <  0.161
3
 ng/kg

! 0.161
3
 - 1.61

4
 ng/kg

! > 1.61
4
 ng/kg

( Surface Sample Location

. Soil Boring Location

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Notes:
1
2

3

4

Labels indicate concentration in ng/kg and sample bottom depth in ft bgs.
Samples shown are those with a sample top and bottom depth less than
or equal to 2.0 ft bgs.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (ornate shrew) using the low TRV.
Concentration where HQ equals 1.0 for the most sensitive vertebrate
receptor (ornate shrew) using the high TRV.

ft bgs
HQ
IA
ng/kg
TCRA
TEQ
TRV

Feet below ground surface
Hazard quotient
Investigation Area
Nanograms per kilogram
Time-Critical Removal Action
Toxicity equivalent
Toxicity reference value

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE J-12
DISTRIBUTION OF DIOXIN-LIKE

CONGENERS IN SOIL IN THE
UPLAND HABITAT

IA F1 Remedial Investigation Report

Habitat Types

Coastal Salt Marsh Wetland

Grassland Depression

Coastal Sage Scrub

Coastal Live Oak Forest

Eucalyptus

Developed Area

Non-native Grassland

Ruderal Vegetation

Tidal Aquatic / Mudflat

Rip-rap
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TABLE J-1:  SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name Habitat

Plants Family Apiaceae
Mason's Lilaeopsis Lilaeopsis masonii None CR, CSP Tidal brackish marsh W
Family Asteraceae
Suisun Thistle Cirsium hydrophilum var. 

hydrophilum
FE CSP Dense salt marsh W

Contra Costa Goldfields Lasthenia conjugens FE CSP Marsh W
Family Scrophulariaceae
Soft Bird's-Beak Cordylanthus mollis ssp. 

mollis
FE CR, CSP Salt marshes along central California 

coast
W

Undercut banks along
Napa River

Reptiles/ 
Amphibians

California Red-Legged Frog Rana draytonii FT CSC Marshes and ponds W

Giant Garter Snake Thamnophis gigas FT CT Associated with permanent bodies of 
water in a variety of habitats

W

Birds Family Pelecanidae
American white pelican Pelecanus erythrorhynchos None CSC Wetlands, lakes, tidal areas with 

shallow water
W

California Brown Pelican Pelecanus occidentalis 
californicus

Delisted            
2009

CFP Estuarine, marine, subtidal, and marine 
pelagic habitats along the California 
coast

W

Family Accipitridae
White-Tailed Kite Elanus leucurus None CFP Coastal and valley lowlands W, U
Bald Eagle Haliaeetus leucocephalus Delisted            

2007
CE, CFP Rare, occasional visitation by migrants W, U

Swainson's Hawk Buteo swainsoni None CT Open, riparian habitat U
Golden Eagle Aquila chrysaetos None CFP Open terrain for hunting U
Osprey Pandion haliaetus None WL Open, clear water, rivers, lakes, 

reservoirs, bays, estuaries, surf zones.
W

Northern Harrier Circus cyaneus None CSC Freshwater and saltwater emergent 
wetlands

W, U

Family Emberizidae
San Pablo Song Sparrow Melospiza melodia samuelis None CSC Tidal salt marshes W
Family Falconidae
American Peregrine Falcon Falco peregrinus anatum Delisted            

1999
Delisted 
from CE 
in 2009, 

CFP

Foraging over all wetland types except 
riparian

W, U

Federal Status
State 

Status
Mare Island 
Habitat(s)

Invertebrates California Freshwater Shrimp Syncaris pacifica FE CE W
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TABLE J-1:  SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name HabitatFederal Status

State 
Status

Mare Island 
Habitat(s)

Birds (continued) Family Laridae
California gull Larus californicus None WL Alkali and freshwater lakes, salt ponds, 

sandy beaches, mudflats, rocky 
intertidal, pelagic estuaries, fresh and 
emergent wetlands

W

Family Parulidae
Salt Marsh Common 
Yellowthroat

Geothlypis trichas sinuosa None CSC Common in wet meadows and 
emergent wetlands

W

Family Phalacrocoracidae
Double-crested cormorant Phalacrocorax auritus None WL Inland lakes, fresh, salt, and estuarine 

waters
W

Family Strigidae
Burrowing owl Athene cunicularia None CSC Open, dry grassland and desert 

habitats, grass and open shrubs
U

Family Rallidae
California Black Rail Laterallus jamaicensis 

coturniculus
None CT, CFP Tidal salt marshes W

California Clapper Rail Rallus longirostris obsoletus FE CE, CFP Coastal wetlands and brackish areas W

Family Charadriidae
Western Snowy Plover Charadrius alexandrinus 

nivosus
FT CSC Common on sandy marine and 

estuarine habitats
W

Family Sturnidae
California Least Tern Sternula antillarum browni FE CE, CFP San Pablo Bayin abandoned salt 

ponds and estuarine shores
W

Mammals Family Cricetidae
Salt Marsh Harvest Mouse Reithrodontomys raviventris FE CE, CFP Tidal salt marsh, diked seasonal salt 

marsh, and transitional habitat
W

Family Vespertilionidae
Pallid bat Antrozous pallidus None CSC U
Townsend's big-eared bat Corynorhinus townsendii None CSC U
Western red bat Lasiurus blossevillii None CSC U
Family Molossidae
Western mastiff bat Eumops perotis californicus None CSC U
Big free-tailed bat Nyctinomops macrotis None CSC U

Fish Family Acipenseridae
Green sturgeon Acipenser medirostris FT CSC Tidal wetlands W
Family Centrarchidae
Sacramento perch Archoplites interruptus None CSC Tidal wetlands W

Abandoned buildings, hillside shelves 
and upland trees 
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TABLE J-1:  SPECIAL STATUS SPECIES OBSERVED OR POTENTIALLY PRESENT AT IA F1
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Common
Category Name Scientific Name HabitatFederal Status

State 
Status

Mare Island 
Habitat(s)

Fish (continued) Family Cyprinidae
Sacramento splittail Pogonichthys macrolepidotus None CSC Tidal wetlands W

Family Osmeridae
Delta smelt Hypomesus transpacificus FT CE Tidal wetlands W
Longfin smelt Spirinchus thaleichthys None CT, CSC Tidal wetlands W
Family Salmonidae
Rainbow Trout (Steelhead) – 
Central California Coast ESU

Oncorhynchus mykiss irideus FT None Tidal wetlands W

Rainbow Trout (Steelhead) – 
Central Valley ESU

Oncorhynchus mykiss irideus FT None Tidal wetlands W

Chinook Salmon (Fall Run) Oncorhynchus tshawytscha None CSC Tidal wetlands W
Chinook Salmon (Late-Fall 
Run)

Oncorhynchus tshawytscha None CSC Tidal wetlands W

Chinook Salmon (Winter Run) Oncorhynchus tshawytscha FE CE Tidal wetlands W

Chinook Salmon (Spring Run) Oncorhynchus tshawytscha FT CT Tidal wetlands W

Notes:

CE State of California endangered species CT State of California threatened species 

CFP State of California fully protected species FE Federal endangered species

CR State of California rare species FT Federal threatened species

CSC California Department of Fish and Game “Species of Special Concern” U Upland

CSP California Native Plant Society Special Plant W Wetland

California Department of Fish and Game Watch List WL

Sources:
California Department of Fish and Game.  2009.  California Natural Diversity Database. October.  Available Online at:  http://www.dfg.ca.gov/biogeodata/cnddb/

California Department of Fish and Game.  2009.  Special Animals List. July.

California Department of Fish and Game.  2010.  State and Federally Listed Endangered and Threatened Species of California. July. 

Available Online at:  http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/TEAnimals.pdf

Hickman, J.C.  1993.  The Jepson Manual of Higher Plants of California.   University of California Press.  Berkeley and Los Angeles, California.

Zeiner, D.C., and others.  1988.  “California’s Wildlife:  Volume I.  Amphibians and Reptiles.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, 

Department of Fish and Game.  Sacramento, California.

Zeiner, D.C., and others.  1990a.  “California’s Wildlife:  Volume II.  Birds.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, Department of 

Fish and Game.  Sacramento, California.

Zeiner, D.C., and others.  1990b.  “California’s Wildlife:  Volume III. Mammals.”  California Statewide Wildlife Habitat Relationship System.  State of California, Resource Agency, Department of 

Fish and Game.  Sacramento, California.

California Department of Fish and Game Watch List

This list is a comprehensive list of species that may be present at the site. Their presence has not been confirmed. The December 2010 existing conditions and special status species survey 
(H.T. Harvey and Associates 2011) discusses special status species that are presumed present at the site in the upland and wetland habitats.



TABLE J-2:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

ALUMINUM mg/kg 48 / 48 0 1.42E+04 1.57E+04 N 2.91E+04 1.57E+04 mg/kg 95UCL (2)
ANTIMONY mg/kg 80 / 211 0 3.66E+00 4.39E+00 NP 7.40E+01 4.39E+00 mg/kg 95UCL (17)
ARSENIC mg/kg 73 / 75 0 1.05E+01 1.15E+01 NP 3.08E+01 1.15E+01 mg/kg 95UCL (17)
BARIUM mg/kg 68 / 68 0 1.52E+02 1.71E+02 G 5.80E+02 J 1.71E+02 mg/kg 95UCL (10)
BERYLLIUM mg/kg 56 / 75 0 4.17E-01 4.51E-01 LN 1.20E+00 4.51E-01 mg/kg 95UCL (17)
CADMIUM mg/kg 64 / 216 0 1.90E+00 2.27E+00 G 1.20E+01 2.27E+00 mg/kg 95UCL (12)
CHROMIUM mg/kg 209 / 209 0 8.53E+01 9.88E+01 NP 2.51E+02 J 9.88E+01 mg/kg 95UCL (4)
COBALT mg/kg 67 / 209 0 9.35E+00 1.01E+01 G 3.70E+01 J 1.01E+01 mg/kg 95UCL (12)
COPPER mg/kg 207 / 209 0 4.83E+01 5.14E+01 G 2.27E+02 J 5.14E+01 mg/kg 95UCL (17)

LEAD mg/kg 230 / 236 0 1.27E+02 2.63E+02 NP 6.81E+03 J 2.63E+02 mg/kg 95UCL (13)
MANGANESE mg/kg 189 / 189 0 7.06E+02 8.84E+02 NP 5.85E+03 J 8.84E+02 mg/kg 95UCL (4)
MERCURY mg/kg 42 / 68 0 1.77E-01 3.33E-01 LN 2.10E+00 3.33E-01 mg/kg 95UCL (13)
MOLYBDENUM mg/kg 20 / 86 20 2.36E-01 2.85E-01 G 1.20E+00 2.85E-01 mg/kg 95UCL (12)
NICKEL mg/kg 203 / 209 0 4.51E+01 4.78E+01 G 1.14E+02 4.78E+01 mg/kg 95UCL (17)
SELENIUM mg/kg 28 / 68 3 4.18E-01 5.10E-01 G 2.20E+00 5.10E-01 mg/kg 95UCL (12)
SILVER mg/kg 17 / 209 135 4.42E-01 9.87E-01 NP 4.03E+00 J 9.87E-01 mg/kg 95UCL (13)
THALLIUM mg/kg 6 / 68 62 1.42E-01 1.59E-01 NP 1.71E-01 1.59E-01 mg/kg 95UCL (2)
TIN mg/kg 142 / 142 0 1.34E+01 1.40E+01 NP 4.38E+01 1.40E+01 mg/kg 95UCL (2)
TITANIUM mg/kg 142 / 142 0 3.85E+03 3.97E+03 NP 7.24E+03 3.97E+03 mg/kg 95UCL (2)
VANADIUM mg/kg 208 / 209 0 1.01E+02 1.07E+02 NP 3.17E+02 1.07E+02 mg/kg 95UCL (17)
ZINC mg/kg 209 / 209 0 2.42E+02 4.31E+02 NP 5.88E+03 J 4.31E+02 mg/kg 95UCL (4)
DIOXIN TEQ (MAMMALS) mg/kg 8 / 28 0 3.14E-06 3.56E-05 NP 8.71E-05 3.56E-05 mg/kg 95UCL (15)
DIOXIN TEQ (BIRDS) mg/kg 8 / 28 0 3.16E-06 3.57E-05 NP 8.72E-05 3.57E-05 mg/kg 95UCL (15)

Explosive PICRIC ACID mg/kg 1 / 98 74 N/A N/A N/A 2.70E-02 J 2.70E-02 mg/kg Max (1)
AROCLOR-1254 mg/kg 1 / 128 9 N/A N/A N/A 2.40E-02 2.40E-02 mg/kg Max (1)
AROCLOR-1260 mg/kg 14 / 139 0 2.52E-02 3.65E-02 NP 9.20E-01 3.65E-02 mg/kg 95UCL (17)
TOTAL PCBS mg/kg 22 / 22 0 3.43E-02 9.60E-02 LN 2.44E-01 9.60E-02 mg/kg 95UCL (4)
DIELDRIN mg/kg 2 / 126 0 N/A N/A N/A 1.00E-02 J 1.00E-02 mg/kg Max (1)
ENDOSULFAN I mg/kg 1 / 126 20 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)
TOTAL CHLORDANES mg/kg 9 / 126 0 6.95E-04 9.27E-04 NP 1.70E-02 9.27E-04 mg/kg 95UCL (17)
TOTAL DDTS mg/kg 27 / 126 0 6.22E-03 8.65E-03 NP 1.60E-01 8.65E-03 mg/kg 95UCL (17)
TOTAL ENDRINS mg/kg 10 / 126 0 2.18E-03 2.31E-03 N 9.00E-03 2.31E-03 mg/kg 95UCL (12)
TOTAL BHC mg/kg 2 / 148 0 N/A N/A N/A 2.00E-03 2.00E-03 mg/kg Max (1)
2,4-DINITROTOLUENE mg/kg 1 / 212 3 N/A N/A N/A 9.40E-01 9.40E-01 mg/kg Max (1)
2,6-DINITROTOLUENE mg/kg 1 / 212 188 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
4-METHYLPHENOL mg/kg 1 / 199 198 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)

CARBAZOLE mg/kg 4 / 198 171 N/A N/A N/A 5.20E-02 J 5.20E-02 mg/kg Max (1)

DIBENZOFURAN mg/kg 4 / 199 172 N/A N/A N/A 6.90E-02 J 6.90E-02 mg/kg Max (1)

N-NITROSODIPHENYLAMINE mg/kg 5 / 199 173 N/A N/A N/A 8.60E-02 J 8.60E-02 mg/kg Max (1)

PHENOL mg/kg 5 / 199 170 N/A N/A N/A 1.30E-01 J 1.30E-01 mg/kg Max (1)

TOTAL HMW PAHS mg/kg 68 / 199 0 1.51E-01 1.91E-01 LN 3.11E+00 1.91E-01 mg/kg 95UCL (17)

TOTAL LMW PAHS mg/kg 46 / 199 0 4.00E-02 5.26E-02 NP 9.86E-01 5.26E-02 mg/kg 95UCL (17)

Metal

Dioxin

PCB

Pesticide

SVOC

Exposure Point Concentration
Analyte Group COPEC Units

Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

Page 1 of 3



TABLE J-2:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

Analyte Group COPEC Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean

1,2-DICHLOROETHANE mg/kg 2 / 196 180 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)
1,2-DICHLOROETHENE (TOTAL) mg/kg 13 / 153 4 4.29E-03 6.24E-03 G 6.20E-02 6.24E-03 mg/kg 95UCL (12)
2-BUTANONE mg/kg 3 / 183 2 N/A N/A N/A 9.90E-01 J 9.90E-01 mg/kg Max (1)
ACETONE mg/kg 24 / 196 3 5.52E-02 5.96E-02 G 4.10E-01 J 5.96E-02 mg/kg 95UCL (12)
BENZENE mg/kg 29 / 217 2 2.79E-03 4.17E-03 NP 1.40E-01 4.17E-03 mg/kg 95UCL (17)
CARBON DISULFIDE mg/kg 46 / 196 6 4.13E-03 4.95E-03 LN 3.80E-02 4.95E-03 mg/kg 95UCL (17)
CHLOROMETHANE mg/kg 7 / 196 175 9.37E-04 2.00E-03 NP 2.00E-03 J 2.00E-03 mg/kg Max (16)
CIS-1,2-DICHLOROETHENE mg/kg 2 / 43 0 N/A N/A N/A 2.40E-02 2.40E-02 mg/kg Max (1)
ETHYLBENZENE mg/kg 13 / 218 2 3.46E-03 8.16E-03 LN 1.40E-01 8.16E-03 mg/kg 95UCL (13)
STYRENE mg/kg 1 / 195 183 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)
TETRACHLOROETHENE mg/kg 3 / 196 2 N/A N/A N/A 1.40E-01 J 1.40E-01 mg/kg Max (1)
TOLUENE mg/kg 30 / 218 4 2.32E-03 3.20E-03 LN 7.40E-02 3.20E-03 mg/kg 95UCL (17)
TRANS-1,2-DICHLOROETHENE mg/kg 1 / 43 29 N/A N/A N/A 2.10E-03 2.10E-03 mg/kg Max (1)
TRICHLOROETHENE mg/kg 19 / 196 5 2.64E-03 3.47E-03 NP 4.50E-02 3.47E-03 mg/kg 95UCL (17)
XYLENE (TOTAL) mg/kg 18 / 218 2 7.08E-03 1.08E-02 G 3.00E-01 1.08E-02 mg/kg 95UCL (12)

Notes:
95UCL

BCa Bias-corrected accelerated
BGS Below ground surface
BHC Benzene hexachloride
COPEC Chemical of potential ecological concern
DDT Dichlorodiphenyltrichloroethane

EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
HMW High molecular weight 

IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
LMW Low molecular weight

mg/kg Milligrams per kilogram
MVUE Minimum variance unbiased estimate
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
PAH Polynuclear aromatic hydrocarbons

PCB Polychlorinated biphenyl
SVOC Semivolatile organic compound
TEQ Toxic equivalency quotient
VOC Volatile organic compound

One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

Exposure Point Concentration95 UCL 
Distribution (b)

VOC

Maximum 
Concentration 

(qualifier)
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TABLE J-2:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 2 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

Notes (continued):
a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric
c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:
(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution
(3) 95 percent UCL calculated using Land's H statistic

(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.

Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 
of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as 
nonparametric in all statistical calculations.

Page 3 of 3



TABLE J-3: SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 6 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

ALUMINUM mg/kg 104 / 104 0 1.64E+04 1.78E+04 G 3.54E+04 1.78E+04 mg/kg 95UCL (10)
ANTIMONY mg/kg 144 / 473 0 3.14E+00 3.59E+00 NP 7.40E+01 3.59E+00 mg/kg 95UCL (17)
ARSENIC mg/kg 152 / 154 0 1.02E+01 1.09E+01 G 3.18E+01 1.09E+01 mg/kg 95UCL (17)
BARIUM mg/kg 144 / 144 0 1.49E+02 1.64E+02 LN 6.11E+02 1.64E+02 mg/kg 95UCL (3)
BERYLLIUM mg/kg 114 / 159 0 4.40E-01 4.81E-01 NP 3.00E+00 4.81E-01 mg/kg 95UCL (12)
CADMIUM mg/kg 112 / 478 0 1.70E+00 2.10E+00 NP 6.25E+01 2.10E+00 mg/kg 95UCL (16)
CHROMIUM mg/kg 470 / 470 0 1.06E+02 1.30E+02 NP 2.15E+03 1.30E+02 mg/kg 95UCL (4)
COBALT mg/kg 143 / 470 1 9.22E+00 9.77E+00 G 3.70E+01 J 9.77E+00 mg/kg 95UCL (12)
COPPER mg/kg 465 / 473 0 5.51E+01 6.40E+01 NP 2.90E+03 J 6.40E+01 mg/kg 95UCL (17)

LEAD mg/kg 489 / 504 0 7.77E+01 1.42E+02 NP 6.81E+03 J 1.42E+02 mg/kg 95UCL (13)
MANGANESE mg/kg 430 / 430 0 6.85E+02 7.89E+02 NP 5.85E+03 J 7.89E+02 mg/kg 95UCL (4)
MERCURY mg/kg 84 / 144 0 1.73E-01 2.88E-01 NP 2.70E+00 2.88E-01 mg/kg 95UCL (13)
MOLYBDENUM mg/kg 41 / 216 71 2.41E-01 3.22E-01 LN 4.51E+00 J 3.22E-01 mg/kg 95UCL (16)
NICKEL mg/kg 461 / 470 0 5.55E+01 5.85E+01 NP 5.44E+02 5.85E+01 mg/kg 95UCL (17)
SELENIUM mg/kg 44 / 144 3 4.01E-01 4.68E-01 G 2.70E+00 4.68E-01 mg/kg 95UCL (12)
SILVER mg/kg 37 / 470 313 5.30E-01 9.23E-01 NP 4.03E+00 J 9.23E-01 mg/kg 95UCL (13)
THALLIUM mg/kg 8 / 144 136 1.37E-01 1.56E-01 NP 1.71E-01 1.56E-01 mg/kg 95UCL (2)
TIN mg/kg 331 / 333 0 1.27E+01 1.31E+01 NP 5.33E+01 1.31E+01 mg/kg 95UCL (12)
TITANIUM mg/kg 333 / 333 0 4.08E+03 4.15E+03 NP 7.24E+03 4.15E+03 mg/kg 95UCL (2)
VANADIUM mg/kg 468 / 470 0 1.10E+02 1.15E+02 NP 3.17E+02 1.15E+02 mg/kg 95UCL (17)
ZINC mg/kg 473 / 473 0 1.81E+02 2.71E+02 NP 5.88E+03 J 2.71E+02 mg/kg 95UCL (4)
DIOXIN TEQ (MAMMALS) mg/kg 12 / 55 0 1.61E-06 1.79E-05 NP 8.71E-05 1.79E-05 mg/kg 95UCL (15)
DIOXIN TEQ (BIRDS) mg/kg 12 / 55 0 1.62E-06 1.79E-05 LN 8.72E-05 1.79E-05 mg/kg 95UCL (15)
HMX mg/kg 1 / 205 30 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
NITROGLYCERINE mg/kg 1 / 175 136 N/A N/A N/A 2.50E-01 J 2.50E-01 mg/kg Max (1)
PICRIC ACID mg/kg 3 / 200 25 N/A N/A N/A 3.00E-01 J 3.00E-01 mg/kg Max (1)
RDX mg/kg 1 / 205 31 N/A N/A N/A 4.30E-01 J 4.30E-01 mg/kg Max (1)
AROCLOR-1254 mg/kg 5 / 244 0 N/A N/A N/A 1.00E-01 1.00E-01 mg/kg Max (1)
AROCLOR-1260 mg/kg 18 / 258 0 1.96E-02 2.59E-02 LN 9.20E-01 2.59E-02 mg/kg 95UCL (17)
TOTAL PCBS mg/kg 37 / 37 0 2.74E-02 6.65E-02 LN 2.44E-01 6.65E-02 mg/kg 95UCL (4)
ALDRIN mg/kg 1 / 242 3 N/A N/A N/A 3.20E-03 J 3.20E-03 mg/kg Max (1)

DIELDRIN mg/kg 6 / 242 0 2.63E-03 5.07E-03 NP 1.90E-02 5.07E-03 mg/kg 95UCL (16)

ENDOSULFAN I mg/kg 1 / 242 39 N/A N/A N/A 2.00E-03 J 2.00E-03 mg/kg Max (1)

HEXACHLOROBENZENE mg/kg 1 / 396 362 N/A N/A N/A 5.50E-02 5.50E-02 mg/kg Max (1)
METHOXYCHLOR mg/kg 2 / 242 0 N/A N/A N/A 4.50E-02 J 4.50E-02 mg/kg Max (1)
TOTAL CHLORDANES mg/kg 20 / 242 0 1.09E-03 1.52E-03 NP 4.30E-02 1.52E-03 mg/kg 95UCL (17)
TOTAL DDTS mg/kg 44 / 242 0 6.32E-03 9.03E-03 NP 3.55E-01 9.03E-03 mg/kg 95UCL (17)
TOTAL ENDRINS mg/kg 14 / 242 0 2.27E-03 2.47E-03 G 2.70E-02 2.47E-03 mg/kg 95UCL (12)
TOTAL BHC mg/kg 6 / 264 0 1.73E-03 2.06E-03 NP 7.00E-03 2.06E-03 mg/kg 95UCL (16)

Detection 
Frequency

Dioxin

Explosive

Metal

Analyte Group COPEC Units

PCB

Pesticide

Exposure Point Concentration
Number of High 
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TABLE J-3: SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 6 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

Analyte Group COPEC Units
Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean

2,4-DINITROTOLUENE mg/kg 1 / 415 9 N/A N/A N/A 9.40E-01 9.40E-01 mg/kg Max (1)
2,6-DINITROTOLUENE mg/kg 1 / 415 380 N/A N/A N/A 4.00E-02 J 4.00E-02 mg/kg Max (1)
4-METHYLPHENOL mg/kg 1 / 396 395 N/A N/A N/A 1.40E-02 J 1.40E-02 mg/kg Max (1)
CARBAZOLE mg/kg 9 / 378 336 1.75E-02 2.95E-02 NP 8.70E-02 J 2.95E-02 mg/kg 95UCL (16)
DIBENZOFURAN mg/kg 8 / 396 5 3.32E-02 1.18E-01 NP 7.10E+00 J 1.18E-01 mg/kg 95UCL (13)
N-NITROSODIPHENYLAMINE (1) mg/kg 7 / 396 357 3.22E-02 5.72E-02 NP 1.50E-01 J 5.72E-02 mg/kg 95UCL (16)
PHENOL mg/kg 16 / 396 345 2.73E-02 3.95E-02 G 2.60E-01 J 3.95E-02 mg/kg 95UCL (12)
TOTAL HMW PAHS mg/kg 105 / 396 0 1.76E-01 4.52E-01 LN 2.40E+01 4.52E-01 mg/kg 95UCL (13)
TOTAL LMW PAHS mg/kg 61 / 396 0 2.27E-01 1.07E+00 NP 7.64E+01 1.07E+00 mg/kg 95UCL (13)
1,1,2-TRICHLOROETHANE mg/kg 1 / 405 384 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
1,2-DICHLOROETHANE mg/kg 4 / 406 380 N/A N/A N/A 4.00E-03 J 4.00E-03 mg/kg Max (1)
1,2-DICHLOROETHENE (TOTAL) mg/kg 48 / 313 2 1.70E-02 3.65E-02 NP 8.20E-01 3.65E-02 mg/kg 95UCL (13)
2-BUTANONE mg/kg 5 / 386 2 N/A N/A N/A 9.90E-01 J 9.90E-01 mg/kg Max (1)
ACETONE mg/kg 47 / 407 3 4.95E-02 6.31E-02 NP 1.00E+00 J 6.31E-02 mg/kg 95UCL (16)
BENZENE mg/kg 48 / 448 4 1.81E-03 2.60E-03 NP 1.40E-01 2.60E-03 mg/kg 95UCL (17)
BROMOMETHANE mg/kg 2 / 406 391 N/A N/A N/A 1.00E-03 J 1.00E-03 mg/kg Max (1)
CARBON DISULFIDE mg/kg 96 / 407 7 4.32E-03 5.01E-03 LN 9.50E-02 5.01E-03 mg/kg 95UCL (17)
CHLOROBENZENE mg/kg 1 / 406 332 N/A N/A N/A 6.00E-03 J 6.00E-03 mg/kg Max (1)
CHLOROFORM mg/kg 1 / 406 9 N/A N/A N/A 7.20E-02 J 7.20E-02 mg/kg Max (1)
CHLOROMETHANE mg/kg 10 / 407 375 9.85E-04 2.03E-03 NP 3.00E-03 J 2.03E-03 mg/kg 95UCL (16)
CIS-1,2-DICHLOROETHENE mg/kg 16 / 93 0 2.41E-02 4.03E-02 G 5.70E-01 J 4.03E-02 mg/kg 95UCL (12)
ETHYLBENZENE mg/kg 16 / 450 2 5.58E-03 1.72E-02 LN 1.10E+00 1.72E-02 mg/kg 95UCL (13)
METHYLENE CHLORIDE mg/kg 1 / 407 300 N/A N/A N/A 1.10E-02 J 1.10E-02 mg/kg Max (1)
STYRENE mg/kg 1 / 406 387 N/A N/A N/A 1.00E-03 1.00E-03 mg/kg Max (1)
TETRACHLOROETHENE mg/kg 11 / 407 4 1.89E-03 2.74E-03 NP 1.40E-01 J 2.74E-03 mg/kg 95UCL (17)
TOLUENE mg/kg 49 / 450 1 1.44E-02 6.45E-02 NP 5.10E+00 6.45E-02 mg/kg 95UCL (13)
TRANS-1,2-DICHLOROETHENE mg/kg 10 / 93 8 2.54E-03 2.85E-03 N 8.00E-03 J 2.85E-03 mg/kg 95UCL (12)
TRICHLOROETHENE mg/kg 59 / 406 1 1.49E-02 4.02E-02 NP 1.90E+00 J 4.02E-02 mg/kg 95UCL (13)
VINYL CHLORIDE mg/kg 10 / 406 12 1.78E-03 2.37E-03 G 4.20E-02 2.37E-03 mg/kg 95UCL (12)
XYLENE (TOTAL) mg/kg 30 / 450 1 1.74E-02 1.01E-01 LN 5.90E+00 1.01E-01 mg/kg 95UCL (14)

Notes:
95UCL

BCa Bias-corrected accelerated
BGS Below ground surface
BHC Benzene hexachloride
COPEC Chemical of potential ecological concern
DDT Dichlorodiphenyltrichloroethane

One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree of censorship.

SVOC

VOC

Exposure Point Concentration95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)
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TABLE J-3: SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL (0 TO 6 FEET BGS)
IA F1 Remedial Investigation Report
Former Mare Island Naval Shipyard, Vallejo, California

Notes (continued):
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
HMW High molecular weight 
HMX High melting explosive

IA Investigation area
J Estimated value
KM Kaplan-Meier product limit estimator
LMW Low molecular weight

mg/kg Milligrams per kilogram
MVUE Minimum variance unbiased estimate
N/A Not applicable, no estimate provided because there were fewer than 6 detected results
PAH Polynuclear aromatic hydrocarbons

PCB Polychlorinated biphenyl
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine
SVOC Semivolatile organic compound
TEQ Toxic equivalency quotient
VOC Volatile organic compound

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric
c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:
(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution
(3) 95 percent UCL calculated using Land's H statistic

(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:
U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  December.
EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.

Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  A 5 percent level 
of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or not tested, were treated as 
nonparametric in all statistical calculations.
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Value Units Statistic (c) Method (d)

ALUMINUM mg/kg 4 / 4 0 N/A N/A N/A 2.94E+04 2.94E+04 mg/kg Max (1)
ANTIMONY mg/kg 2 / 6 2 N/A N/A N/A 6.20E-01 J 6.20E-01 mg/kg Max (1)
ARSENIC mg/kg 5 / 6 0 N/A N/A N/A 3.13E+01 3.13E+01 mg/kg Max (1)
BARIUM mg/kg 6 / 6 0 7.25E+01 9.83E+01 NP 1.30E+02 J 9.83E+01 mg/kg 95UCL (2)
BERYLLIUM mg/kg 6 / 6 0 5.68E-01 7.46E-01 NP 7.80E-01 7.46E-01 mg/kg 95UCL (2)
CADMIUM mg/kg 5 / 6 0 N/A N/A N/A 1.90E+00 1.90E+00 mg/kg Max (1)
CHROMIUM mg/kg 6 / 6 0 6.96E+01 1.31E+02 NP 1.07E+02 J 1.07E+02 mg/kg Max (4)
COBALT mg/kg 6 / 6 0 1.89E+01 2.41E+01 NP 2.80E+01 J 2.41E+01 mg/kg 95UCL (2)
COPPER mg/kg 6 / 6 0 1.20E+02 3.42E+02 NP 3.67E+02 3.42E+02 mg/kg 95UCL (4)
LEAD mg/kg 5 / 6 0 N/A N/A N/A 9.50E+01 9.50E+01 mg/kg Max (1)
MANGANESE mg/kg 4 / 4 0 N/A N/A N/A 6.14E+02 6.14E+02 mg/kg Max (1)
MERCURY mg/kg 6 / 6 0 6.48E-01 8.49E-01 NP 9.40E-01 J 8.49E-01 mg/kg 95UCL (2)
MOLYBDENUM mg/kg 3 / 6 0 N/A N/A N/A 3.50E+00 J 3.50E+00 mg/kg Max (1)
NICKEL mg/kg 6 / 6 0 6.39E+01 1.14E+02 NP 9.63E+01 J 9.63E+01 mg/kg Max (4)
SELENIUM mg/kg 3 / 6 2 N/A N/A N/A 5.00E-01 J 5.00E-01 mg/kg Max (1)
SILVER mg/kg 2 / 6 1 N/A N/A N/A 4.80E-01 4.80E-01 mg/kg Max (1)
THALLIUM mg/kg 1 / 6 5 N/A N/A N/A 2.14E-01 2.14E-01 mg/kg Max (1)
VANADIUM mg/kg 6 / 6 0 9.54E+01 1.23E+02 NP 1.60E+02 J 1.23E+02 mg/kg 95UCL (2)
ZINC mg/kg 6 / 6 0 1.66E+02 3.39E+02 NP 3.26E+02 3.26E+02 mg/kg Max (4)
DIOXIN TEQ (Mammals) mg/kg 1 / 4 0 N/A N/A N/A 4.35E-08 4.35E-08 mg/kg Max (1)
DIOXIN TEQ (Birds) mg/kg 1 / 4 0 N/A N/A N/A 5.50E-08 5.50E-08 mg/kg Max (1)

ORGAN TOTAL ORGANOTINS mg/kg 1 / 3 0 N/A N/A N/A 5.85E-02 5.85E-02 mg/kg Max (1)
PCB TOTAL PCBS mg/kg 2 / 2 0 N/A N/A N/A 3.29E-02 3.29E-02 mg/kg Max (1)

SVOC TOTAL HMW PAHS mg/kg 1 / 5 0 N/A N/A N/A 1.36E+00 1.36E+00 mg/kg Max (1)
VOC CARBON DISULFIDE mg/kg 1 / 4 1 N/A N/A N/A 1.20E-02 J 1.20E-02 mg/kg Max (1)

Notes:
95UCL

BCa Bias-corrected accelerated
COPEC Chemical of potential ecological concern
BGS Below ground surface
EPA U.S. Environmental Protection Agency
EPC Exposure point concentration
IA Investigation area

HMW High molecular weight 

J Estimated value
KM Kaplan-Meier product limit estimator
N/A Not applicable, no estimate provided because there were fewer than 6 detected results

TABLE J-4:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR WETLAND SOIL AND SEDIMENT (0 TO 2 FEET 
BGS)

Analyte 
Group

Chemical of Potential 
Concern Units

Detection 
Frequency

Number of High 
Censored Results 

(a)
Arithmetic 

Mean
95 UCL 

Distribution (b)

Maximum 
Concentration 

(qualifier)

One-sided 95 percent upper confidence limit of the mean.  Following EPA (2002, 2009), this may be estimated by either a 95, 97.5, or 99 percent UCL depending on sample size, skewness, and degree 
of censorship.

METAL

DIOXIN/PCB

Exposure Point Concentration
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TABLE J-4:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR WETLAND SOIL AND SEDIMENT (0 TO 2 FEET 
BGS)

Notes (continued):

Max Maximum detected concentration
MVUE Minimum variance unbiased estimate
mg/kg Milligrams per kilogram
PAH Polynuclear aromatic hydrocarbons

SVOC Semivolatile organic compound
TEQ Toxic equivalency quotient
VOC Volatile organic compound

a Number of censored (nondetect) results that exceeded the maximum detected concentration.  These results were excluded from the statistical calculations.
b

Distribution Codes: G= gamma, LN= lognormal, N= normal, NP= nonparametric
c The EPC is the lesser of the UCL and the maximum detected result.  The maximum detected result is the default when there are fewer than 6 detected results.
d All methods follow EPA (2002, 2009).

Method (Statistic) Codes are defined as follows:
(1) Maximum detected concentration
(2) 95 percent UCL calculated using Student's t  distribution
(3) 95 percent UCL calculated using Land's H statistic

(4), (5), (6) 95, 97.5, or 99 percent UCL, respectively, calculated using the nonparametric Chebyshev method
(7), (8), (9) 95, 97.5, or 99 percent UCL, respectively, calculated using the MVUE Chebyshev method

(10) 95 percent UCL calculated using the approximate gamma method
(11) 95 percent UCL calculated using the adjusted gamma method
(12) 95 percent UCL calculated using the KM mean and Student's t cutoff for the UCL

(13), (14), (15) 95, 97.5, or 99 percent UCL, respectively, calculated using the KM mean and the nonparametric Chebyshev method to estimate the UCL
(16) 95 percent UCL calculated using the KM mean and a percentile bootstrap to estimate the UCL
(17) 95 percent UCL calculated using the KM mean and a BCa bootstrap to estimate the UCL
(18) Hall's bootstrap

References:

EPA. 2009. “ProUCL Version 4.00.04 Technical Guide (Draft).”  Prepared by Singh, A. and A.K. Singh.  EPA/600/R-07/041.  February.

Tested for detected data only using the Shapiro-Wilk W test (normal and lognormal distributions) and the Kolmogorov-Smirnov, Anderson-Darling, and Cramer-von Mises W2 test (gamma distributions).  
A 5 percent level of significance was used in all tests.  Distribution tests were only conducted for samples with at least 10 detected results.  Distributions not confirmed as normal, lognormal, gamma, or 
not tested, were treated as nonparametric in all statistical calculations.

U.S. Environmental Protection Agency (EPA).  2002.  “Calculating Exposure Point Concentrations at Hazardous Waste Sites.”  OSWER 9285.6-10.  Office of Emergency and Remedial Response.  Washington, DC.  
December.
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Value Statistic (c)
1,2,4-TRIMETHYLBENZENE mg/m3 3/4 0.0834 N/A N/A 0.16 A267SG002 0.16 Max
1,3,5-TRIMETHYLBENZENE mg/m3 3/4 0.0227 N/A N/A 0.044 A267SG002 0.044 Max
1,3-BUTADIENE mg/m3 2/4 0.0087 N/A N/A 0.014 A216SG002 0.014 Max
1,3-DICHLOROBENZENE mg/m3 1/4 0.0022 N/A N/A 0.0022 A216SG002 0.0022 Max
1,4-DIOXANE mg/m3 1/4 0.0076 N/A N/A 0.0076 A216SG002 0.0076 Max
2-BUTANONE mg/m3 3/4 0.0247 N/A N/A 0.034 A267SG002 0.034 Max
2-HEXANONE mg/m3 2/4 0.0066 N/A N/A 0.009 A216SG002 0.009 Max
4-ETHYLTOLUENE mg/m3 3/4 0.0299 N/A N/A 0.058 A267SG002 0.058 Max
4-METHYL-2-PENTANONE mg/m3 2/4 0.0026 N/A N/A 0.0035 A216SG002 0.0035 Max
ACETONE mg/m3 4/4 0.245 N/A N/A 0.35 A267SG002 0.35 Max
BENZENE mg/m3 3/4 0.0217 N/A N/A 0.031 A267SG002 0.031 Max
CARBON DISULFIDE mg/m3 2/4 0.0175 N/A N/A 0.028 A216SG002 0.028 Max
CHLOROFORM mg/m3 1/4 0.0071 N/A N/A 0.0071 A216SG002 0.0071 Max
CHLOROMETHANE mg/m3 1/4 0.00086 N/A N/A 0.00086 A216SG002 0.00086 Max
CIS-1,2-DICHLOROETHENE mg/m3 3/4 0.0587 N/A N/A 0.12 A267SG001 0.12 Max
CYCLOHEXANE mg/m3 2/4 0.0155 N/A N/A 0.016 A216SG001 0.016 Max
ETHANOL mg/m3 2/4 0.0605 N/A N/A 0.064 A216SG001 0.064 Max
ETHYLBENZENE mg/m3 3/4 0.079 N/A N/A 0.13 A267SG002 0.13 Max
FREON 113 mg/m3 1/4 0.0021 N/A N/A 0.0021 A216SG001 0.0021 Max
FREON 12 mg/m3 1/4 0.0014 N/A N/A 0.0014 A216SG002 0.0014 Max
HEPTANE mg/m3 3/4 0.022 N/A N/A 0.032 A267SG002 0.032 Max
ISOPROPYL ALCOHOL mg/m3 2/4 0.0028 N/A N/A 0.0034 A216SG002 0.0034 Max
METHYLENE CHLORIDE mg/m3 1/4 0.0049 N/A N/A 0.0049 A216SG002 0.0049 Max
STYRENE mg/m3 2/4 0.0053 N/A N/A 0.0087 A216SG002 0.0087 Max
TETRACHLOROETHENE mg/m3 2/4 3.15 N/A N/A 6.30 A267SG001 6.30 Max

TETRAHYDROFURAN mg/m3 2/4 0.0011 N/A N/A 0.0011 A216SG001, 
A216SG002 0.0011 Max

TOLUENE mg/m3 4/4 0.287 N/A N/A 0.54 A267SG002 0.54 Max
TRANS-1,2-DICHLOROETHENE mg/m3 2/4 0.0162 N/A N/A 0.023 A267SG001 0.023 Max
TRICHLOROETHENE mg/m3 2/4 0.134 N/A N/A 0.26 A267SG001 0.26 Max
TRICHLOROFLUOROMETHANE mg/m3 2/4 0.0018 N/A N/A 0.0026 A216SG002 0.0026 Max
VINYL ACETATE mg/m3 1/4 0.012 N/A N/A 0.012 A216SG002 0.012 Max
VINYL CHLORIDE mg/m3 1/4 0.0018 N/A N/A 0.0018 A216SG002 0.0018 Max
XYLENE (TOTAL) mg/m3 3/4 0.455 N/A N/A 0.79 A267SG002 0.79 Max

TABLE J-5:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL GAS (0 TO 7.5 FEET 
BGS)

Location of 
Maximum 

Concentration

VOC

95 UCL 
Distribution (b)

Maximum 
Concentration 

(qualifier)

Exposure Point Concentration

Analyte Group COPEC Units
Detection 
Frequency

Arithmetic 
Mean
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TABLE J-5:  SUMMARY STATISTICS AND EXPOSURE POINT CONCENTRATIONS FOR UPLAND SOIL GAS (0 TO 7.5 FEET 
BGS)

Notes:
mg/m3 Milligrams per cubic meter
95UCL One-sided 95 percent upper confidence limit of the mean.  A 95 UCL could not be calculated because there were fewer than six detected results.
BGS Below ground surface
COPEC Chemical of potential ecological concern

IA Investigation area
N/A Not applicable, no estimate provided because there were fewer than six detected results
VOC Volatile organic compound
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Detection 
Frequency

Maximum Result 

(mg/kg) 4 Qualifier
Location of 

Maximum Result
Detection 
Frequency

Maximum Result 

(mg/kg) 4 Qualifier
Location of 

Maximum Result
Associated 

Outfall

Aluminum 4/4 29,400 IR04SD003 15/15 37,300 SM035-01 35

Antimony 2/6 0.62 J SM036 14/14 1.4 J SM46o 35

Arsenic 5/6 31.3 IR04SD003 15/15 22.6 SM102-01 102

Barium 6/6 130 J A053-2 15/15 591 SM033-01A 33

Beryllium 6/6 0.78 IR04SD004 12/15 0.83 J SM034-01A 34

Cadmium 5/6 1.9 A198-2 14/15 5.3 SM44o 33

Chromium 6/6 107 J IR04SD003 15/15 353 SM033-01A 33

Cobalt 6/6 28 J A198-2 15/15 64.6 SM033-01A 33

Copper 6/6 367 IR04SD003 15/15 87.1 SM102-01 102

Lead 5/6 95 IR04SD003 15/15 149 J SM46o 35

Manganese 4/4 614 IR04SD003 15/15 3,260 SM033-01A 33

Mercury 6/6 0.94 J IR04SD003 12/15 0.64 SM46o 35

Molybdenum 3/6 3.5 J IR04SD003 12/15 4.12 J SM033-01 33

Nickel 6/6 96.3 J IR04SD003 15/15 126 SM033-01A 33

Selenium 3/6 0.5 J SM036 11/15 3.3 SM033-01 33

Silver 2/6 0.48 SM036 7/11 0.351 J SM034-01A 34

Thallium 1/6 0.21 SM036 5/15 0.183 SM049-2 (IN PIPE) 202

Vanadium 6/6 160 J A198-2 15/15 98.3 SM034-01A 34

Zinc 6/6 326 IR04SD003 15/15 1,870 J SM033-01 33

VOC Carbon Disulfide 1/4 0.012 J IR04SD004 NS NS NS NS NA

Total HMW PAHs 1/5 1.357 SM036-02 10/10 69.97 SM033-01A 33

PCB Total PCBs 2/2 0.01547 SM036 8/12 0.098 SM102 102

Organotins Total Organotins 1/3 0.058 IR04SD004 3/10 0.0029 SM033-01A 33

Diesel Range Organics 4/7 300 H SM036-02 3/12 110 H SM033-01A 33

Motor Oil Range Organics 6/7 480 M SM036-02 12/12 1,100 SM44o 33

Notes:

1

2 The IA K dataset includes samples associated with outfalls 33, 34, 35, 102, and 202. Samples include those collected from 0 to 2 feet bgs.

3

4 Bold text indicates the maximum result for that analyte between the two datasets.

bgs Below ground surface J Estimated PAH Polycyclic aromatic hydrocarbon

bss Below sediment surface LMW Low molecular weight PCB Polychlorinated biphenyls

DDT Dichlorodiphenyltrichloroethane M Motor oil range SVOC Semivolatile organic compound

ER-M Effects range-median ND Not detected TPH Total petroleum hydrocarbons

TABLE J-6:  COMPARISON OF THE MAXIMUM DETECTED CONCENTRATIONS OF CHEMICALS AT IA F1 SUBAREA 6 AND IA K OUTFALLS ADJACENT 
TO IA F1

Analyte 
Group

Metal

SVOC

TPH

Only analytes detected in IA F1 were included in the comparison. The IA K Remedial Investigation reported that zinc, total DDTs, total HMW PAHs, and  total LMW PAHs were detected above the 
screening level (ER-M) in samples associated with Outfall 33 (Battelle 2009) for samples collected from the depth interval evaluated in the RI report (0 to 0.5 ft bss).  Pesticides (including total DDTs) 
and total LMW PAHs were not detected in Subarea 6 and were analyzed in 3 and 4 samples, respectively.  ER-M screening values are from Long and Morgan 1991 and Long and others 1995.

The Subarea 6 dataset is the same dataset evaluated in the IA F1 Draft Final RI. Outfall 36 was not located in the field, and samples associated with it are included in the IA F1 dataset.  Samples 
include those collected from 0 to 2 feet bgs.

IA K Outfalls 2IA F1 Subarea 6 1

Analyte 3
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TABLE J-7:  ASSESSMENT AND MEASUREMENT ENDPOINTS  
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California 

Receptors  Assessment Endpoints Risk Questions 
Representative 

Species Measurement Endpoints 
Terrestrial and  
Wetland Plants 

Protection and maintenance of 
terrestrial and  
wetland plants 

Are COPECs 
adversely affecting 

plants? 

Not Applicable Comparison of soil concentrations from  
0 to 2 feet bgs with toxicity-based  

screening values 
Soil and Sediment 

Invertebrates 
Protection and maintenance of 

terrestrial invertebrates and 
benthic macroinvertebrates 

Are COPECs 
adversely affecting 

invertebrates? 

Not Applicable Comparison of soil concentrations from  
0 to 2 feet bgs with toxicity-based  

screening values 

Upland Omnivorous 
Birds 

Protection and maintenance of 
omnivorous birds 

Are COPECs 
adversely affecting 
omnivorous birds? 

Western 
Meadowlark 

(Sturnella neglecta) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Upland Carnivorous 

Birds 
Protection and maintenance of 

carnivorous birds 
Are COPECs 

adversely affecting 
carnivorous birds?  

Northern Harrier 
(Circus cyaneus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Upland Small 
Herbivorous 
Mammals 

Protection and maintenance of 
small herbivorous mammals  

Are COPECs 
adversely affecting 
small herbivorous 

mammals?  

California Vole 
(Microtus 

californicus) 

Food chain modeling with soil concentrations 
from 0 to 6 feet bgs and comparison  

with TRVs 
Inhalation modeling with concentrations of 

VOCs in soil gas within 0 to 7.5 ft bgs 
Upland Small 
Invertivorous 

Mammals 

Protection and maintenance of 
small invertivorous mammals  

Are COPECs 
adversely affecting 
small omnivorous 

mammals?  

Ornate Shrew 
(Sorex ornatus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 

Upland Carnivorous 
Mammals 

Protection and maintenance of 
carnivorous mammals 

Are COPECs 
adversely affecting 

carnivorous mammals?  

Gray Fox 
(Urocyon 

cinereoargenteus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Wetland 

Herbivorous Birds 
Protection and maintenance of 

herbivorous birds 
Are COPECs 

adversely affecting 
herbivorous birds? 

Mallard (Anas 
platyrynchos) (non-

breeding) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 
Wetland 

Omnivorous Birds 
Protection and maintenance of 

omnivorous birds 
Are COPECs 

adversely affecting 
omnivorous birds? 

Mallard (breeding) Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 
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Receptors  Assessment Endpoints Risk Questions 
Representative 

Species Measurement Endpoints 
Wetland 

Insectivorous Birds 
Protection and maintenance of 

insectivorous birds 
Are COPECs 

adversely affecting 
insectivorous birds? 

Killdeer 
(Charadrius 
vociferous) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 
Wetland 

Carnivorous Birds 
Protection and maintenance of 

carnivorous birds 
Are COPECs 

adversely affecting 
carnivorous birds?  

Northern Harrier; 
Great Blue Heron 
(Ardea herodias) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 
Wetland 

Herbivorous 
Mammals 

Protection and maintenance of 
small herbivorous mammals 

and individual salt marsh 
harvest mice 

Are COPECs 
adversely affecting 
small herbivorous 

mammals? 

Salt Marsh Harvest 
Mouse 

(Reithrodontomys 
raviventris) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 

Wetland 
Carnivorous 
Mammals 

Protection and maintenance of 
carnivorous mammals 

Are COPECs 
adversely affecting 

carnivorous mammals?  

Gray Fox Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison with TRVs 

Notes:  
bgs Below ground surface 
COPEC Chemical of potential ecological concern 
TRV Toxicity reference value 
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Analyte 
Group COPECa

Maximum 
Concentration 

(mg/kg)

Eco-SSL or ORNL 
Plant Toxicity 

Benchmark (mg/kg) b,c

Hazard Quotient 
(Maximum Detected 
Concentration/Plant 

Benchmark)d

Eco-SSL or ORNL 
Invertebrate Toxicity 

Benchmark (mg/kg) b,c

Hazard Quotient (Maximum 
Detected Concentration/ 

Invertebrate Benchmark)d

Aluminum 29,100 NAe NA NAe NA
Antimony 74 5 15 78 0.95
Arsenic 31 18 1.7 60 0.51
Barium 580 500 1.2 330 1.8
Beryllium 1.2 10 0.1 40 0.030
Cadmium 12 32 0.4 140 0.086
Chromium 251 1.0 251 0.4 628
Cobalt 37 13 2.8 NA NA
Copper 227 70 3.2 80 2.8
Lead 6,810 120 57 1700 4.0
Manganese 5,850 220 27 450 13
Mercury 2.1 0.30 7.0 0.1 21
Molybdenum 1.2 2.0 0.60 NA NA
Nickel 114 38 3.0 280 0.41
Selenium 2.2 0.52 4.2 4.1 0.54
Silver 4.0 560 0.007 NA NA
Thallium 0.2 1.0 0.17 NA NA
Tin 44 50 0.88 NA NA
Vanadium 317 2 158 NA NA
Zinc 5,880 160 37 120 49
Aroclor-1254 0.024 40 0.0006 NA NA
Total PCBs 0.24 40 0.0061 NA NA
N-Nitrosodiphenylamine 0.086 NA NA 20 0.0043
Phenol 0.13 70 0.0019 30 0.0043
Total HMW PAHs 3.1 NA NA 18 0.17
Total LMW PAHs 0.99 20 0.049 29 0.03
Styrene 0.001 300 0.000003 NA NA
Toluene 0.074 200 0.0004 NA NA

Notes:

a
b

c

Metal

VOC

Plant Eco-SSLs were available for arsenic, cadmium, cobalt, copper, lead, manganese, nickel, silver, and zinc.  Invertebrate Eco-SSLs were available for antimony, barium, beryllium, cadmium, copper, lead, 
manganese, nickel, zinc, total HMW PAHs, and total LMW PAHs.  

COPECs without Eco-SSLs or ORNL plant or inverteberate toxicity benchmarks are not listed above.

TABLE J-8:  COMPARISON OF COPEC CONCENTRATIONS IN SOIL (0 to 2 FEET BGS) IN THE UPLAND HABITAT WITH PLANT AND 
INVERTEBRATE TOXICITY BENCHMARKS (STEP 2)

Eco-SSL values from EPA (2009) were used as the primary benchmarks if available. ORNL benchmarks from Efroymson and others (1997a and 1997b) were used if no Eco-SSL for plants or invertebrates was 
available. 

SVOC

PCBs
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TABLE J-8:  COMPARISON OF COPEC CONCENTRATIONS IN SOIL (0 to 2 FEET BGS) IN THE UPLAND HABITAT WITH PLANT AND 
INVERTEBRATE TOXICITY BENCHMARKS (STEP 2)

Notes (continued):

d Bold values indicate a hazard quotient greater than 1.
e

bgs Below ground surface
COPEC Chemical of potential ecological concern NA Not available
Eco-SSL Ecological soil screening level ORNL Oak Ridge National Laboratory
EPA U.S. Environmental Protection Agency PAH Polynuclear aromatic hydrocarbon
HMW High molecular weight PCB Polychlorinated biphenyls
LMW Low molecular weight SVOC Semivolatile organic compound
mg/kg Milligram per kilogram VOC Volatile organic compound

References:
Efroymson, R.A., and others.  1997a.  “Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:  1997 Revision.”  Oak Ridge National Laboratory.  

Oak Ridge, Tennessee.  ES/Gr/TM-85.  128 pages.
Efroymson, R.A., M.E, Will, and G.W. Suter II. 1997b.  “Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Processes: 1997 Revision.” 

Oak Ridge National Laboratory, Oak Ridge TN. ES/ER/TM-126/R2
EPA.  2009. Interim Ecological Soil Screening Levels. September. Available online at:  http://www.epa.gov/ecotox/ecossl/.

The plant and invertebrate Eco-SSLs for aluminum are based on soil pH (EPA 2008). The EPA recommends that aluminum not be considered a COPEC in non-acidic soils with a pH of 5.0 or greater. Soil pH at IA F1 
is greater than 5.0, therefore aluminum is not considered a COPEC.
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Analyte 
Group COPECa

Maximum 
Concentration 

(mg/kg)

Eco-SSL or ORNL 
Plant Toxicity 

Benchmark (mg/kg) 
b,c

Hazard Quotient 
(Maximum Detected 
Concentration/Plant 

Benchmark)d

ER-L Sediment 
Benchmark 

(mg/kg) e

Hazard Quotient 
(Maximum Detected 
Concentration/ER-L 

Sediment Benchmark)d

Aluminum 29,400 NAf NA NA NA
Antimony 0.6 5 0.1 2.0 0.31
Arsenic 31 18 1.7 8.2 3.8
Barium 130 500 0.3 NA NA
Beryllium 0.78 10 0.08 NA NA
Cadmium 1.9 32 0.059 1.2 1.6
Chromium 107 1.0 107 81 1.3
Cobalt 28 13 2.2 NA NA
Copper 367 70 5 34 11
Lead 95 120 0.79 46.7 2.0
Manganese 614 220 2.8 NA NA
Mercury 0.94 0.3 3 0.15 6.3
Molybdenum 3.5 2 2 NA NA
Nickel 96 38 2.5 20.9 4.6
Selenium 0.5 0.5 0.96 NA NA
Silver 0.5 560 0.0009 1.0 0.48
Thallium 0.21 1 0.21 NA NA
Vanadium 160 2 80 NA NA
Zinc 326 160 2.0 150 2.2

PCB Total PCBs 0.033 40 0.0008 0.023 1.5
SVOC Total HMW PAHS 1.4 NA NA 1.7 0.80

Notes:

a

b

c

d Bold values indicate a hazard quotient greater than 1.

e

f

Eco-SSL values from EPA (2009) were used as the primary benchmarks for plants if available. ORNL benchmarks from Efroymson and others (1997a) were used if no Eco-SSL for plants 
was available. 

ER-L values are from Long and others (1995) and Long and Morgan (1991). 

The plant Eco-SSL for aluminum is based on soil pH (EPA 2008). The EPA recommends that aluminum not be considered a COPEC in non-acidic soils with a pH of 5.0 or greater. Soil pH at 
IA F1 is greater than 5.0, therefore aluminum is not considered a COPEC.

Plant Eco-SSLs were available for arsenic, cadmium, cobalt, copper, lead, manganese, nickel, selenium, silver, and zinc. 

TABLE J-9:  COMPARISON OF COPEC CONCENTRATIONS IN SOIL AND SEDIMENT (0 to 2 FEET BGS) IN THE WETLAND 
HABITAT WITH PLANT TOXICITY AND SEDIMENT BENCHMARKS (STEP 2)

Metal

COPECs without Eco-SSL or ORNL plant toxicity benchmarks or ER-L sediment benchmarks are not listed above.
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TABLE J-9:  COMPARISON OF COPEC CONCENTRATIONS IN SOIL AND SEDIMENT (0 to 2 FEET BGS) IN THE WETLAND 
HABITAT WITH PLANT TOXICITY AND SEDIMENT BENCHMARKS (STEP 2)

Notes (continued):

bgs Below ground surface mg/kg Milligram per kilogram

COPEC Chemical of potential ecological concern NA Not available

Eco-SSL Ecological soil screening level ORNL Oak Ridge National Laboratory

EPA U.S. Environmental Protection Agency PAH Polynuclear aromatic hydrocarbon

ER-L Effects range-low PCB Polychlorinated biphenyls

HMW High molecular weight SVOC Semivolatile organic compound

References:

Efroymson, R.A., and others.  1997a.  “Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:  1997 Revision.”  Oak Ridge National Laboratory.  

Oak Ridge, Tennessee.  ES/Gr/TM-85.  128 pages.

Long, E.R., and L.G. Morgan. 1991. “The Potential for Biological Effects of Sediment-sorbed Contaminants Tested in the National Status and Trends Program.” National Oceanic and Atmospheric Administration

Long, E.R. D.D. MacDonald, S.L. Smith, F.D. Calder.  1995.  "Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations in Marine and Estuarine Sediments."  Environmental Manageme  

Volume 19, Number 1, Pages 81-97.

EPA.  2009. Interim Ecological Soil Screening Levels. September. Available online at:  http://www.epa.gov/ecotox/ecossl/.
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TABLE J-10:  DOSE PARAMETERS FOR THE WESTERN MEADOWLARK (Sturnella neglecta )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.012
Calculated with body weight of 74.1 grams using the equation for the 
food requirement for intake of dry matter for temparate meadow birds 
(food ingestion rate = [1.048[BW(grams)]^0.567]/1,000) (Nagy 2001).

3a 0.014
Calculated with body weight of 96.8 grams using the equation for the 
food requirement for intake of dry matter for temparate meadow birds 
(food ingestion rate = [1.048[BW(grams)]^0.567]/1,000) (Nagy 2001).

2 0.0045
3a 0.0052
2 0.0076
3a 0.0088
2 0.0013

3a 0.0015

2
Maximum 

Concentration

3a
95 UCL 

Concentration

2 and 3a 37% Plant tissue

2 and 3a 63%
Invertebrate 

tissue

Foraging Range 2 and 3a 7.41 acre
As recommended by the California Department of Fish and Game Office 
of Spill Prevention and Response and Frawley and Best 1991.

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997). 

3a 1

Used for average dose for upland receptors in the upland habitat 
calculated in Step 3a; based on the site area (53.3 acres) divided by the 
foraging range.  The result was greater than 1.0 so the default value is 
1.0.

2 0.0741
CalEcotox: Minimum reported average weight of range from Lanyon 
(1962) (OEHHA 2003).

3a 0.09691
Based on average adult weights from Lanyon (1962) and Bryant (1914), 
as cited in Cal Ecotox Database (OEHHA 2003).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram  

kg/day Kilogram per day

mg/kg Milligram per kilogram

OEHHA Office of Environmental Health Hazard Assessment

Sources:

California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA).  2003.  California Wildlife Biology, Exposure Factor, and 

Toxicity Database Ecotox Database Query for Western Meadowlark.  Available Online at: http://www.oehha.org/scripts/cal_ecotox/species.asp  

EPA.  1993.  Wildlife Exposure Factor Handbook Volume I .  Office of Research and Development.  Washington DC.  EPA/600/R-93/187a.  December.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Frawley, B.J., and L.B. Best.  1991.  “Effects of Mowing on Breeding Bird Abundance and Species Composition in Alfalfa Fields.”  

Wildlife Society Bulletin.  Volume 19.  Pages 135-142.

Nagy, K.A.  2001.  “Food Requirements of Wild Animals:  Predictive Equations for Free-Living Mammals, Reptiles, and Birds.”  Nutrition 
Abstracts and Reviews , Series B.  Volume 71.  Pages 21R-31R.

Ingestion Ratefood

Ingestion Rateplant

Ingestion Rateinvertebrate

Based on 37 percent of food ingestion rate.

Body Weight kg

Ingestion Ratesoil

Soil Concentrations

Site Use Factor

Diet Composition

Based on 63 percent of food ingestion rate.

unitless

To be determined based on existing data for soil collected from the site 
(0 to 2 feet bgs).

10.4 percent total ingestion rate from Beyer et al. as cited in EPA (1993), 
Based on American woodcock.

kg/day

Food will consist of 37 percent plants and 63 percent invertebrates.  
Invertebrate and plant tissue concentrations will be based on 
bioaccumulation factors derived from site-collected tissue 
concentrations.

kg/day

kg/day

mg/kg

kg/day
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TABLE J-11:  DOSE PARAMETERS FOR THE NORTHERN HARRIER (Circus cyaneus )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.036
Calculated with body weight of 290 grams using the equation for the food 
requirement for intake of dry matter for carnivorous birds (food ingestion 
rate = [0.849[BW(grams)]^0.663]/1000) (Nagy 2001).

3a 0.046
Calculated with body weight of 411 grams using the equation for the food 
requirement for intake of dry matter for carnivorous birds (food ingestion 
rate = [0.849[BW(grams)]^0.663]/1000) (Nagy 2001).

2 0.036
3a 0.046
2 0.0021
3a 0.0026

2
Maximum 

Concentration

3a
95 UCL 

Concentration

Diet Composition 2 and 3a 100%
Small 

Mammal 
tissue

Food will consist of 100 percent small mammals.

Foraging Range 2 and 3a 335 acres
Median daily foraging area in Michigan from Craighead and Craighead 
(1956), as cited in Zeiner and others (1990) (Range: 12.14-259 
hectares).

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 0.159
Used for average dose for upland receptors in the upland habitat 
calculated in Step 3a; based on the site area (53.3 acres) divided by the 
foraging range.

3a 0.020
Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.

2 0.290
Minimum of males and females from University of Michigan Museum of 
Zoology (2009).

3a 0.411 Average of males and females from Dunning (1993).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram  

kg/day Kilogram per day

mg/kg Milligram per kilogram

Sources:

Dunning, J.B.  1993.  "CRC Handbook of Avian Body Masses."  CRC Press.  Boca Raton, Florida.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

EPA.  2007.  "Guidance for Developing Ecological Soil Screening Levels, Attachment 4-1."  OSWER Directive 9285.7-55.  Revised April 2007.

Nagy, K.A.  2001.  “Food Requirements of Wild Animals:  Predictive Equations for Free-Living Mammals, Reptiles, and Birds.”  Nutrition 
Abstracts and Reviews , Series B.  Volume 71.  Pages 21R-31R.

University of Michigan Museum of Zoology. 2009. Animal Diversity Web. 

Available on-line at: http://animaldiversity.ummz.umich.edu/site/accounts/information/Cygnus_olor.html.

Zeiner, D.C., W.F. Laudenslayer, Jr., K.E. Mayer, and M. White.  1990.  “California’s Wildlife:  Volume II, Birds.”  CWHR System.  State of 

California, the Resource Agency, California Department of Fish and Game.  Sacramento, California.

mg/kg
To be determined based on existing data for soil or sediment collected 
from the site (0 to 2 feet bgs).

Based on 100 percent food ingestion rate.

5.7 percent of food ingestion rate based on 90th percentile value for the 
red-tailed hawk (EPA 2007).

kg/day

kg

unitless

kg/day

Body Weight

Ingestion Ratemammal

Ingestion Ratesoil

Site Use Factor

Soil and Sediment 
Concentrations

Ingestion Ratefood kg/day
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TABLE J-12:  DOSE PARAMETERS FOR THE CALIFORNIA VOLE (Microtus californicus )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.0049
Calculated with body weight of 32.4 grams using the equation for the 
food requirement for intake of dry matter for rodents (food ingestion rate 
= [0.332[BW(grams)]^0.774]/1000) (Nagy 2001).

3a 0.0074
Calculated with body weight of 55 grams using the equation for the food 
requirement for intake of dry matter for rodents (food ingestion rate = 
[0.332[BW(grams)]^0.774]/1000) (Nagy 2001).

2 0.0049
3a 0.0074
2 0.00012
3a 0.00018

2
Maximum 

Concentration

3a
95 UCL 

Concentration

Diet Composition 2 and 3a 100% Plant tissue
Food will consist of 100 percent plants because the California vole was 
selected as representative species for herbivorous mammals. 

Foraging Range 2 and 3a 0.023 acre
Based on median of home ranges (0.00875 to 0.0103 hectares) provided 
in Heske (1987) and Ostfield (1986), both as cited in Zeiner and others 
(1990).

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 1

Used for average dose for upland receptors in the upland habitat 
calculated in Step 3a; based on the site area (53.3 acres) divided by the 
foraging range.  The result was greater than 1.0 so the default value is 
1.0.

2 0.032
Cal/EcoTox database: Minimum body weight of range from Lidicker 
(1979) (OEHHA 2003).

3a 0.055
Cal/EcoTox database: Average of minimum and maximum body weights 
of range from Lidicker (1979) (OEHHA 2003).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilogram per day

mg/kg Milligram per kilogram

OEHHA Office of Environmental Health Hazard Assessment

References:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994.  "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.

and Toxicity Database Ecotox Database Query for California vole.  Available Online at: http://www.oehha.org/scripts/cal_ecotox/species.asp  

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Nagy, K.A.  2001.  "Food Requirements of Wild Animals: Predictive Equations for Free-Living Mammals, Reptiles, and Birds."  Nutrition Abstracts and Reviews,
Series B.  Volume 71, No. 10.  Pages 2R-12R.

Zeiner, D.C., W.F. Laudenslayer, Jr., K.E. Mayer, and M. White.  1990.  California’s Wildlife:  Volume III, Mammals.  CWHR System.  

State of California, the Resource Agency, CDFG.  Sacramento, California.

California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA).  2003.  California Wildlife Biology, Exposure Factor, 

2.4 percent of food ingestion rate based on the ingestion rate of the 
meadow vole (Beyer and others 1994).

Soil Concentrations mg/kg
To be determined based on existing data for soil collected from the site 
(0 to 6 feet bgs).

kg/day

Based on 100 percent of food ingestion rate.kg/day

Body Weight kg

unitlessSite Use Factor

Ingestion Rate plant

Ingestion Rate soil

Ingestion Rate food kg/day
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TABLE J-13:  DOSE PARAMETERS FOR THE ORNATE SHREW (Sorex ornatus )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.0013

Cal/EcoTox database: average of adult ingestion rates (wet) of 1.81 g/g 
BW/day and 1.26 g/g BW/day from Rust, 1978; equal to average of 1.81 
g/g BW/day *5 g BW = 9.05 g/day and 1.26 g/g BW/day * 5 g BW = 6.30 
g/day; IRdry = IRwet* (1-%Tissue moisture) (OEHHA 2003).

3a 0.0014

Cal/EcoTox database: average of adult ingestion rates (wet) of 1.81 g/g 
BW/day and 1.26 g/g BW/day from Rust, 1978; equal to average of 1.81 
g/g BW/day *5.29 g BW = 9.59 g/day and 1.26 g/g BW/day * 5.29 g BW = 
6.68 g/day; IRdry = IRwet* (1-%Tissue moisture) (OEHHA 2003).

2 0.0013

3a 0.0014

2 0.000039
3a 0.000041

2
Maximum 

Concentration

3a
95 UCL 

Concentration

Diet Composition 2 and 3a 100%
Invertebrate 

tissue
Food will consist of 100 percent invertebrates because the shrew was 
selected as representative species for insectivorous mammals.  

Foraging Range 2 and 3a 0.26 acre
Based on vagrant shrew study (Hawes 1977 cited in CDFG's California 
Wildlife Habitat Relationship System). Average home range was 0.26 
acres (range 0.13-0.49 acres) for non-breeding shrews (CDFG 1986).

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997). 

3a 1

Used for average dose for upland receptors in the upland habitat 
calculated in Step 3a; based on the site area (53.3 acres) divided by the 
foraging range.  The result was greater than 1.0 so the default value is 
1.0.

2 0.0050
Cal/EcoTox database: Minimum body weight from Newman and Rudd 
(1978) (OEHHA 2003).

3a 0.0057
Cal/EcoTox database: Average of maximum and minimum of range from 
Newman and Rudd (1978) (OEHHA 2003).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

CDFG California Department of Fish and Game

EPA U.S. Environmental Protection Agency

ERA Screening-level ecological risk assessment

g Gram

g/day Gram per day

g/g BW/day Gram per gram body weight per day

IRdry Ingestion rate (dry weight)

IRwet Ingestion rate (wet weight)

kg Kilogram

kg/day Kilogram per day

mg/kg Milligram per kilogram

OEHHA Office of Environmental Health Hazard Assessment

References:

California Department of Fish and Game (CDFG).  1986.  “Mammalian Species of Special Concern in California, Salt-Marsh Wandering Shrew.”  Available Online at:

http://www.dfg.ca.gov/hcpb/cgi-bin/read_one.asp?specy=mammals&idNum=2

California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA).  2003.  California Wildlife Biology, Exposure Factor, and 

Toxicity Database Ecotox Database Query for the Ornate Shrew.  Available Online at: http://www.oehha.org/scripts/cal_ecotox/species.asp  

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Ingestion Rate invertebrate Based on 100 percent of food ingestion rate.

Site Use Factor

3 percent of dry weight ingestion rate; 90th percentile of shorttailed shrew 
Monte Carlo distribution (OEHHA 2003).

To be determined based on existing data for soil collected from the site 
(0 to 2 feet bgs).

kg/day

Ingestion Rate food kg/day

Body Weight kg

kg/dayIngestion Rate soil

Soil Concentrations

unitless

mg/kg
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TABLE J-14:  DOSE PARAMETERS FOR THE GRAY FOX (Urocyon cinereoargenteus )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.11
Calculated with body weight of 2,500 grams using the equation for the 
food requirement for intake of dry matter for carnivores (food ingestion 
rate = [0.323[BW(grams)]^0.744]/1000 (Nagy 2001).

3a 0.15
Calculated with body weight of 3,880 grams using the equation for the 
food requirement for intake of dry matter for carnivores (food ingestion 
rate = [0.323[BW(grams)]^0.744]/1000 (Nagy 2001).

2 0.11

3a 0.15

2 0.0031

3a 0.0042

2
Maximum 

Concentration

3a
95 UCL 

Concentration

Diet Composition 2 and 3a 100%
Small 

Mammal 
tissue

Food will consist of 100 percent small mammal tissue because the grey 
fox was selected as the representative species for carnivorous 
mammals. 

Foraging Range 2 and 3a 296.5 acre
Average for four females in Davis, California (Fuller 1987, as cited in 
Zeiner and others 1990).

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 0.180
Used for average dose for upland receptors in the upland habitat 
calculated in Step 3a; based on the site area (53.3 acres) divided by the 
foraging range.

3a 0.023
Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.

2 2.50
Minimum male and female gray fox body weight from Silva and Downing 
(1995).

3a 3.88
Average of male and female gray fox body weights from Silva and 
Downing (1995).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilogram per day

mg/kg Milligram per kilogram

Sources:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994. "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Nagy, K.A.  2001. "Food Requirements of Wild Animals: Predictive Equations for Free-Living Mammals, Reptiles, and Birds."  

Nutrition Abstracts and Reviews, Series B.  Volume 71, No. 10.  Pages 2R-12R.

Silva, M., and J.A. Downing.  1995.  CRC Handbook of Mammalian Body Masses.  CRC Press.  Boca Raton, Florida.

Zeiner, D.C., W.F. Laudenslayer, Jr., K.E. Mayer, and M. White.  1990.  “California’s Wildlife:  Volume III, Mammals.”  CWHR System.  

State of California, the Resource Agency, CDFG.  Sacramento, California.

Ingestion Ratefood

To be determined based on existing data for soil or sediment collected 
from the site (0 to 2 feet bgs).

Soil and Sediment 
Concentrations

kg/day

kg/day

mg/kg

kg/day

Based on 100 percent of food ingestion rate.

2.8 percent of food ingestion rate based on red fox (Beyer and others 
1994).

Ingestion Ratesoil

Ingestion Ratemammal

unitlessSite Use Factors

Body Weight kg
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TABLE J-15:  DOSE PARAMETERS FOR THE MALLARD (Anas platyrhynchos )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.0716
Calculated using mean body weight of 983 grams in an allometric 
equation for all birds [0.638[BW(grams)]^0.685]/1,000 based on dry 
weight (Nagy 2001).

3a 0.0789
Calculated using mean body weight of 1,134 grams in an allometric 
equation for all birds [0.638[BW(grams)]^0.685]/1,000 based on dry 
weight (Nagy 2001).

2 0.0716
3a 0.0789

2 0.0179

3a 0.0197
2 0.0537

3a 0.0592

2 0.0024

3a 0.0026

2
Maximum 

Concentration

3a
95 UCL 

Concentration

2 and 3a 100% Plant tissue
During nonbreeding season, food will consist of 50 percent plants 
(nonpickleweed).

2 and 3a 25% Plant tissue

2 and 3a 75%
Invertebrate 

tissue

Foraging Range 2 and 3a 1,030 acres
Breeding home range of males and females in Minnesota forests from 
Gilmer and others (1975), as cited in Zeiner and others (1990).  Minimum 
was 160 and maximum was 1,900 acres.  The mean is 1,030 acres.

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 0.007
Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.

2 0.983
Minimum of mean body weights for females from Heitmeyer (1988a), as 
reported in the CalEcoTox Database (OEHHA 2003).

3a 1.134
Mean of maximum and minium of range from Nelson and Martin (1953), 
as cited in EPA (1993).

Notes:
95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilograms per day

mg/kg Milligrams per kilogram

OEHHA Office of Environmental Health Hazard Assessment

Sources:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994.  "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.

California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA).  2003.  California Wildlife Biology, Exposure Factor, and 

Toxicity Database Ecotox Database Query for the Mallard Duck.  Available Online at: http://www.oehha.org/scripts/cal_ecotox/species.asp

EPA.  1993.  Wildlife Exposure Factor Handbook Volume I .  Office of Research and Development.  Washington DC.  EPA/600/R-93/187a.  December.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Nagy, K.A.  2001.  “Food Requirements of Wild Animals:  Predictive Equations for Free-Living Mammals, Reptiles, and Birds.”  Nutrition 
Abstracts and Reviews , Series B.  Volume 71.  Pages 21R-31R.

Zeiner, D.C., W.F. Laudenslayer Jr., K.E. Mayer, and M. White.  1990.  California’s Wildlife – Volume II.  Birds.  California Statewide Wildlife Habitat Relationships 

System, CDFG.  Sacramento, California.  November.

During breeding season, food will consist of 25 percent plants (non-
pickleweed) and 75 percent invertebrates.

kg

unitless

Nonbreeding season: based on 100 percent of food ingestion rate.

Diet Composition

Ingestion 
Rateinvertebrates(breeding)

Ingestion Rateplants(breeding)

Ingestion Rateplants(non-

breeding)

Ingestion Ratefood

Breeding season:  based on 25 percent of food ingestion rate.

Breeding season:  based on 75 percent of food ingestion rate.kg/day 

To be determined based on existing data for sediment collected from the 
site (0 to 2 feet bgs).

3.3 percent of ingestion rate from Beyer and others (1994).

mg/kg

kg/day 

Site Use Factor

Body Weight

kg/day 

Ingestion Ratesediment

kg/day 

Sediment Concentrations

kg/day 
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TABLE J-16:  DOSE PARAMETERS FOR THE KILLDEER (Charadrius vociferus)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes
2 0.016 Calculated using mean body weight of 87.7 grams in an allometric 

equation for all birds [0.522 x [BW(grams)]^0.769] / 1,000 based on dry 
weight (Nagy 2001).

3a 0.017 Calculated using mean body weight of 92.1 grams in an allometric 
equation for all birds [0.522 x (BW)^0.769] / 1,000 based on dry weight 
(Nagy 2001).

2 0.016
3a 0.017
2 0.00293
3a 0.00304

2
Maximum 

Concentration

3a
95 UCL 

Concentration
Diet Composition 2 and 3a  100% Invertebrate 

tissue
Food will consist of 100 percent invertebrates.

Foraging Range 2 and 3a 1,629 acres Flight distance to feeding location from nest is 0.9 miles, from Nickell 
(1943), as cited in Zeiner and others (1990).  A calculated foraging range 
using 0.9 miles as a radius equals 2.5447 square miles, which equals 
1,629 acres.

2 1 Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 0.0041 Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.

2 0.088 Minimum of males and females from Dunning (1984).
3a 0.092 Average reported in Dunning (1984).

Notes: 
95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilograms per day

mg/kg Milligrams per kilogram

Sources:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994.  "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.

Dunning, J.B.  1984.  "Body Weights of 686 Species of North American Birds."    Western Bird Banding Association Monograph  No. 1.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team, Edison, New Jersey.

Nagy, K.A.  2001.  “Food Requirements of Wild Animals:  Predictive Equations for Free-Living Mammals, Reptiles, and Birds.”  Nutrition 
Abstracts and Reviews , Series B.  Volume 71.  Pages 21R-31R.

Zeiner, D.C., W.F. Laudenslayer Jr., K.E. Mayer, and M. White.  1990.  California’s Wildlife – Volume II.  Birds.  California Statewide Wildlife Habitat Relationships 

System, CDFG.  Sacramento, California.  November.

mg/kg

Ingestion Ratesediment

Body Weight

Site Use Factor

Based on 100 percent of food ingestion rate.kg/day 

kg

To be determined based on existing data for sediment collected from the 
site (0 to 2 feet bgs).

18 percent of ingestion rate based on the average for four sandpiper 
species from Beyer and others (1994).

kg/day 

kg/day 

Ingestion Rateprey

Ingestion Rateinvertebrate

Sediment Concentrations

unitless
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TABLE J-17:  DOSE PARAMETERS FOR THE GREAT BLUE HERON (Ardea herodias ) 
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.135
Calculated with body weight of 2,100 grams using the equation for the 
food requirement for intake of dry matter for carnivorous birds (food 
ingestion rate = [0.849[BW(grams)]^0.663]/1000) (Nagy 2001).

3a 0.144
Calculated with body weight of 2,295 grams using the equation for the 
food requirement for intake of dry matter for carnivorous birds (food 
ingestion rate = [0.849[BW(grams)]^0.663]/1000) (Nagy 2001).

2 0.068

3a 0.072

2 0.068

3a 0.072

2 0.0045
3a 0.0047

2
Maximum 

Concentration

3a
95 UCL 

Concentration

50%
Small 

Mammal 
tissue

50%
Invertebrate 

tissue

Foraging Range 2 and 3a 11.15 acre
Defended foraging territories in Oregon in a freshwater marsh and an 
estuary from Butler (1992).  The range is 1.5 to 20.8 acres.  The average 
of the maximum and minimum is 11.15.

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 0.601
Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.

2 2.100 Minimum of range from Butler (1992).
3a 2.295 Average calculated from Dunning (1993).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilograms per day

mg/kg Milligrams per kilogram

Sources:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994.  "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.

Butler, R.W.  1992.  “Great Blue Heron.”  The Birds of North America.   Number 25.

Dunning, J.B.  1993.  "CRC Handbook of Avian Body Masses."  CRC Press.  Boca Raton, Florida.

EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.

Nagy, K.A.  2001.  “Food Requirements of Wild Animals:  Predictive Equations for Free-Living Mammals, Reptiles, and Birds.”  Nutrition 
Abstracts and Reviews , Series B.  Volume 71.  Pages 21R-31R.

To be determined based on existing data for sediment collected from the 
site (0 to 2 feet bgs).

Ingestion Ratesediment

Based on 50 percent of ingestion rate.

Food will consist of 50 percent small mammals and 50 percent 
invertebrates.

unitless

Based on 50 percent of ingestion rate.

3.3 percent of ingestion rate, based on mallard data from Beyer and 
others (1994).

kg/day 

kg/day 

mg/kg

kg/day 

kg/day 

2 and 3a

Sediment Concentrations

Ingestion Ratefood

Ingestion Ratemammal

Ingestion Rateinvertebrate

Diet Composition

Site Use Factor

Body Weight kg
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TABLE J-18:  DOSE PARAMETERS FOR THE SALT MARSH HARVEST MOUSE (Reithrodontomys raviventris )
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Parameter ERA Step Value Units Reference/Notes

2 0.0036
Calculated with body weight of 10 grams using the equation for the food 
requirement for intake of dry matter for herbivores (food ingestion rate = 
[0.859[BW(grams)]^0.628]/1,000) (Nagy 2001).

3a 0.0039
Calculated with body weight of 11 grams using the equation for the food 
requirement for intake of dry matter for herbivores (food ingestion rate = 
[0.859[BW(grams)]^0.628]/1,000) (Nagy 2001).

2 0.0036
3a 0.0039
2 0.000086
3a 0.000093

2
Maximum 

Concentration

3a
95 UCL 

Concentration

Diet Composition 2 and 3a 100% Plant tissue
Food will consist of 100 percent plant tissue because the salt marsh 
harvest mouse was selected as representative species for herbivorous 
mammals.  

Foraging Range 2 and 3a 0.321 acre Foraging range found in OEHHA (2003).

2 1
Used for maximum dose calculated in Step 2; based on conservative 
estimate of 100 percent site use as per EPA SLERA guidance (1997).

3a 1

Used for average dose for wetland receptors in the wetland habitat 
calculated in Step 3a; based on the site area (6.7 acres) divided by the 
foraging range.  The result was greater than 1.0 so the default value is 
1.0.

2 0.010
Based on minimum body weight of adults from San Pablo Bay population 
measured by Fisler (1965).

3a 0.011
Based on body weight of average adult from San Pablo Bay population 
measured by Fisler (1965).

Notes:

95UCL One-sided 95 percent upper confidence limit of the mean

bgs Below ground surface

BW Body weight

EPA U.S. Environmental Protection Agency

ERA Ecological risk assessment

kg Kilogram

kg/day Kilogram per day

mg/kg Milligram per kilogram

OEHHA Office of Environmental Health and Hazard Assessment

Sources:

Beyer, W.N., E.E. Connor, and S. Gerould. 1994.  "Estimates of Soil Ingestion by Wildlife."  Journal of Wildlife Management. Volume 58, No. 2.  Pages 375-382.
California Environmental Protection Agency, Office of Environmental Health Hazard Assessment (OEHHA).  2003.  California Wildlife Biology, Exposure Factor, and 

Toxicity Database Ecotox Database Query for the Salt Marsh Harvest Mouse.  Available Online at: http://www.oehha.org/scripts/cal_ecotox/species.asp
EPA.  1997.  “Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments, Interim Final."

Environmental Response Team.  Edison, New Jersey.
Fisler, G.F.  1965.  “Adaptation and Speciation in Harvest Mice of the Marshes of San Francisco Bay.”  University of California Publications in Zoology. 

Volume 77. Pages 1 through 108.
Nagy, K.A.  2001.  "Food Requirements of Wild Animals: Predictive Equations for Free-Living Mammals, Reptiles, and Birds."  

Nutrition Abstracts and Reviews, Series B.  Volume 71, No. 10.  Pages 2R-12R.

kg/day

mg/kg

kg

Ingestion Ratefood

Ingestion Ratepickleweed

Ingestion Ratesediment

unitless

Sediment Concentrations

Based on 100 percent of food ingestion rate.

2.4 percent of food ingestion rate based on meadow vole (Beyer and 
others 1994).

To be determined based on existing data for sediment collected from the 
site (0 to 2 feet bgs).

kg/day

kg/day

Site Use Factor

Body Weight
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TABLE J-19:  BIOACCUMULATION FACTOR SELECTION HIERARCHY
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Representative Species Primary BAF(s)1 Secondary BAF(s) Tertiary BAF

Western Meadowlark2 MI Median Plant, MI Median Earthworm Literature Plant, Literature Earthworm --
Northern Harrier MI Median Mammal Literature Mammal --
California Vole MI Median Plant Literature Plant --
Ornate Shrew MI Median Earthworm Literature Earthworm --
Gray Fox MI Median Mammal Literature Mammal --
Mallard (non-breeding) MI Median Plant Literature Plant --

Mallard (breeding)2 MI Median Plant, MI Median Aquatic 
Invertebrate

Literature Plant, Literature Sediment-
Biota

--

Killdeer MI Median Aquatic Invertebrate Literature Sediment-Biota --

Great Blue Heron2 MI Median Aquatic Invertebrate, MI 
Median Mammal

Literature Sediment-Biota, Literature 
Mammal

--

Salt Marsh Harvest Mouse MI Median Pickleweed MI Median Plant Literature Plant

Notes:

1 If MI-specific BAFs are not available, a literature BAF or a regression equation will be used.  If no literature values are available, a default BAF of 1 will be used.

2 The Western meadowlark, mallard (breeding), and great blue heron are modeled to ingest more than one prey type, and therefore have two BAFs.  

MI Median Pickleweed BAFs were calculated by dividing median pickleweed tissue concentrations by collocated sediment concentrations.

MI Median Plant BAFs were calculated by dividing median plant tissue concentrations by collocated soil concentrations.

MI Median Earthworm BAFs were calculated by dividing median earthworm tissue concentrations by collocated soil concentrations.

MI Median Aquatic Invertebrate BAFs were calculated by dividing median benthic invertebrate tissue concentrations by collocated sediment concentrations.

MI Median Mammal BAFs were calculated by dividing median small mammal tissue concentrations by collocated soil concentrations.

Literature BAFs for terrestrial invertebrate were substituted for literature BAFs for aquatic invertebrates when no sediment-biota BAF was available.

BAF Bioaccumulation factor

MI Mare Island

References:

Tetra Tech EM Inc.  2002b.  "Final Onshore Ecological Risk Assessment." Mare Island, Vallejo, California."  July.

MI Median BAFs were calculated using collocated tissue and soil or sediment concentrations collected in Investigation Areas H, I, J, and K during the Onshore 

Ecological Risk Assessment (Table G-77, Tetra Tech EM Inc. 2002b).
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Pickleweed Plants Earthworms
Aquatic 

Invertebrates Mammals

Aluminum 0.0016 0.00066 NA NA 0.0073
Antimony 1.72 0.19 NA NA 1.27
Arsenic 0.07 0.064 1.52 1.36 NA
Barium 0.23 0.057 NA NA 0.06
Cadmium 0.33 0.25 2.38 NA NA
Chromium NA 0.024 NA NA 0.03
Copper 0.14 0.044 0.31 0.98 0.15
Lead 0.052 0.0055 0.14 0.37 0.14
Manganese 0.13 0.026 NA 5.12 NA
Mercury 0.59 0.61 NA NA NA
Molybdenum 4.14 NA NA NA NA
Nickel 0.054 0.011 NA NA NA
Selenium NA NA NA NA 1.63
Vanadium NA 0.021 NA NA NA
Zinc 0.12 0.066 0.6 1.43 0.89

Benzo(a)pyrene1 9.06 1.67 NA NA NA
Dieldrin NA 1.23 NA NA 3.35

Endrin ketone2 NA NA NA NA 9.38
Endosulfan I NA 6.56 NA NA NA

Notes:

Mare Island Median BAFs were calculated and presented in the Mare Island Onshore Ecological Risk Assessment

     in Table G-77 (Tetra Tech EM Inc 2002b). 

1 The BAF for benzo(a)pyrene was used as a surrogate for the HMW PAHs BAF where available.

2 The BAF for endrin ketone was used as a surrogate for the total endrins BAF where available.

BAF Bioaccumulation factor

HMW High molecular weight

NA Not available

PAH Polynuclear aromatic hydrocarbons

References:

Tetra Tech EM Inc.  2002b.  "Final Onshore Ecological Risk Assessment." Mare Island, Vallejo, California."  July.

TABLE J-20:  MARE ISLAND MEDIAN BIOACCUMULATION FACTORS USED IN THE 
FOOD CHAIN MODEL
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TABLE J-21:  LITERATURE BIOACCUMULATION MODELS FOR PLANTS – INORGANIC CHEMICALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

N Minimum Median Maximum N Slope Intercept R-square p (model)

Plants Beryllium soil-to-biota na na na na 18 0.7345 -0.5361 0.7311 <0.0001 EPA 2005

Plants Cobalt soil-to-biota 28 0.0019 0.0075 0.045 na na na na na Bechtel-Jacobs 1998

Plants Selenium soil-to-biota 158 0.02 0.67189 77 158 1.104 -0.677 0.63 0.0001 Bechtel-Jacobs 1998

Plants Silver soil-to-biota 10 0.0029 0.014 0.04 na na na na na Bechtel-Jacobs 1998

Notes:

Highlighted data represent recommended selected bioaccumulation data

Regression Formula:  ln (tissue concentration) = Y -intercept + slope * (ln  [soil concentration])

A default BAF of 1 will be assumed for inorganic chemicals without Mare Island-specific BAFs not listed above.

BAF Bioaccumulation factor N Number of studies or observations

EPA U.S. Environmental Protection Agency na Not available

ln Natural log p Probability

References:

Bechtel-Jacobs. 1998. Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. Bechtel Jacobs Company LLC, Oak Ridge, TN. BJC/OR-133

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

Reference

Summary Statistics for BAFs Parameters for Log-Linear Uptake Model

Taxa Analyte Transfer Type
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TABLE J-22:  LITERATURE BIOACCUMULATION MODELS FOR PLANTS – ORGANIC CHEMICALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

N Minimum Median Maximum N Slope Intercept R-square p (model)

Plants 2,4-Dinitrotoluene soil-to-biota na na na na na na na na na 35.2 EPA 2003 (see footnote 1)

Plants 2,6-Dinitrotoluene soil-to-biota na na na na na na na na na 30.7 EPA 2003 (see footnote 1)

Plants Aldrin soil-to-biota na na na na na na na na na 0.20 EPA 2003 (see footnote 1)

Plants Aroclor-1254 soil-to-biota na na na na na na na na na 0.14 EPA 2003 (see footnote 1)

Plants Aroclor-1260 soil-to-biota na na na na na na na na na 0.03 EPA 2003 (see footnote 1)

Plants Carbazole soil-to-biota na na na na na na na na na 4.82 EPA 2003 (see footnote 1)

Plants Dibenzofuran soil-to-biota na na na na na na na na na 3.05 EPA 2003 (see footnote 1)

Plants Dioxin TEQ (Birds) soil-to-biota na na na na na na na na na 0.14 EPA 2003 (see footnote 1)

Plants Dioxin TEQ (Mammals) soil-to-biota na na na na na na na na na 0.14 EPA 2003 (see footnote 1)

Plants Hexachlorobenzene soil-to-biota na na na na na na na na na 0.48 EPA 2003 (see footnote 1)

Plants Methoxychlor soil-to-biota na na na na na na na na na 1.02 EPA 2003 (see footnote 1)

Plants n-Nitrosodiphenylamine soil-to-biota na na na na na na na na na 9.46 EPA 2003 (see footnote 1)

Plants Phenol soil-to-biota na na na na na na na na na 63.8 EPA 2003 (see footnote 1)

Plants Picric acid soil-to-biota na na na na na na na na na 74.1 EPA 2003 (see footnote 1)

Plants Total Chlordanes soil-to-biota na na na na na na na na na 0.30 EPA 2003 (see footnote 1)

Plants Total DDTs soil-to-biota na na na na 9 0.7524 -2.5119 0.5334 <0.05 na EPA 2005

Plants Total Endrins soil-to-biota na na na na na na na na na 0.89 EPA 2003 (see footnote 1)

Plants Total BHC (upland) soil-to-biota na na na na na na na na na 4.82 EPA 2003 (see footnote 1)

Plants Total BHC (wetland) soil-to-biota na na na na na na na na na 4.40 EPA 2003 (see footnote 1)

Plants Total LMW PAH soil-to-biota na na na na na 0.4544 -1.3205 na na na EPA 2005
Plants Total PCBs soil-to-biota na na na na na na na na na 0.26 EPA 2003 (see footnote 1)

Notes:

Highlighted data represent recommended bioaccumulation data

1 BAFs were estimated based on the Log Octanol-water Partition Coefficient (log Kow) using the following equation from EPA (2003): BAF= 10^(-0.4965[logKow]+2.53) 

Chemical specific log Kows are from ORNL RAIS (2009): http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf.  foc will be set to 1% (0.01) per EPA 2003

Regression Formula:  ln(tissue concentration ) = Y-intercept + slope * ( ln [soil concentration])

A default BAF of 1 will be assumed for organic chemicals without Mare Island-specific BAFs not listed above.

BAFs are reported in dry weight

BAF Bioaccumulation factor LWM Low molecular weight PCB Polychlorinated biphenyl

BHC Benzene hexachloride na Not available p Probability

DDT Dichlorodiphenyltrichloroethane N Number of studies or observations RAIS Risk Assessment Information System Database

EPA U.S. Environmental Protection Agency ORNL Oak Ridge National Laboratory TCDD Tetrachlorodibenzodioxin

HMW High molecular weight PAH Polynuclear aromatic hydrocarbons TEQ Toxic equivalency quotient

References:

EPA.  2003.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   November. Revised February 2005.

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

EPA.  2007.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised April.
RAIS.  2009.  Risk Assessment Information System Database.  U.S. Department of Energy, Office of Environmental Management, Oak Ridge Operations Office.  Available Online at: http://rais.ornl.gov.  December.

The BAF for endrin was used as a surrogate for total endrins. The BAF for gamma-BHC (lindane) was used as a surrogate for total BHC in the upland habitat because it was the most conservative of BHC isomers detected (beta-BHC and gamma-BHC [lindane]).  The BAF for alpha-BHC was used 
as a surrogate for total BHC in the wetland habitat because it was the only BHC isomer detected. The BAF for TCDD 2,3,7,8 was used as a surrogate for dioxin TEQ (Birds) and (Mammals).

Selected ReferenceTaxa Analyte Transfer Type Soil to Plant BAF  

Summary Statistics for BAFs Parameters for Log-Linear Uptake Model
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TABLE J-23:  LITERATURE BIOACCUMULATION MODELS FOR INVERTEBRATES – INORGANIC CHEMICALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, Calfornia

N Minimum Median Maximum N Slope Intercept R-square p (model)

Earthworms Aluminum soil-to-biota 20 0.008 0.043 0.197 na na na na na Sample and others 1998

Earthworms Barium soil-to-biota 20 0.005 0.091 0.31 na na na na na Sample and others 1998

Earthworms Beryllium soil-to-biota 12 0 0.045 1.429 na na na na na Sample and others 1999

Earthworms Chromium soil-to-biota 67 0.021 0.306 11.416 67 0.067 2.481 0.0026 0.68 Sample and others 1999

Earthworms Cobalt soil-to-biota 17 0.031 0.122 0.321 na na na na na Sample and others 1999

Earthworms Manganese soil-to-biota 36 0.012 0.054 0.228 36 0.682 -0.809 0.34 0.0002 Sample and others 1999

Earthworms Mercury soil-to-biota 30 0.03 1.693 33 29 -0.15 4.17 0.02 0.42 Sample and others 1999

Terrestrial Invertebrates Molybdenum soil-to-biota na na na na 40 0.296 -0.02771 0.21 0.003 U.S. Air Force 2003

Earthworms Nickel soil-to-biota 31 0.033 1.059 7.802 31 -0.26 3.677 0.06 0.19 Sample and others 1999

Earthworms Selenium soil-to-biota 158 0.02 0.67189 77 158 1.104 -0.677 0.63 0.0001 Bechtel-Jacobs 1998

Earthworms Silver soil-to-biota 10 0.001 2.045 19.5 na na na na na Sample and others 1998
Earthworms Vanadium soil-to-biota na na 0.042 na 39 0.6049 -1.9224 0.2 na EPA 2005

Notes: Highlighted data represent recommended selected bioaccumulation data

Regression Formula:  ln (tissue concentration) = Y -intercept + slope * (ln  [soil concentration])

A default BAF of 1 will be assumed for inorganic chemicals without Mare Island-specific BAFs not listed above.

BAF Bioaccumulation factor N Number of studies or observations

EPA U.S. Environmental Protection Agency na Not available

ln Natural log p Probability

References:

Bechtel-Jacobs. 1998. Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. Bechtel Jacobs Company LLC, Oak Ridge, TN. BJC/OR-133

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W. Suter,II, and T.L. Ashwood.  1998.  Development and Validation of Bioaccumulation Models for Earthworms.  Oak Ridge National Laboratory, Oak Ridge TN.  93 pp, ES/ER/TM-220

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G.W. Suter,II.  1999.  Literature-derived bioaccumulation models for earthworms: development and validation.  Environ. Toxicol. Chem. 18:2110-2120.

U.S. Air Force.  2003.  “Predictive Ecological Risk Assessment for Sites 205, 208, and 209 at Operable Unit 6, Edwards AFB, California.”  Prepared by Tetra Tech Inc.  Lafayette, California.

ReferenceTaxa Transfer TypeAnalyte

Summary Statistics for BAFs Parameters for Log-Linear Uptake Model
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TABLE J-24:  LITERATURE BIOACCUMULATION MODELS FOR INVERTEBRATES – ORGANIC CHEMICALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

N Minimum Median Maximum N Slope Intercept R-square p (model)
Earthworms 2,4-Dinitrotoluene soil-to-biota na na na na na na na na na 27.1 EPA 2003 (see footnote 2)
Earthworms 2,6-Dinitrotoluene soil-to-biota na na na na na na na na na 27.3 EPA 2003 (see footnote 2)
Earthworms Aldrin soil-to-biota na na na na na na na na na 32.4 EPA 2003 (see footnote 2)
Earthworms Aroclor-1254 soil-to-biota na na na na na na na na na 32.7 EPA 2003 (see footnote 2)
Earthworms Aroclor-1260 soil-to-biota na na na na na na na na na 34.7 EPA 2003 (see footnote 2)
Earthworms Carbazole soil-to-biota na na na na na na na na na 29.0 EPA 2003 (see footnote 2)
Earthworms Dibenzofuran soil-to-biota na na na na na na na na na 29.5 EPA 2003 (see footnote 2)
Earthworms/slugs Dieldrin soil-to-biota na na na na na na na na na 14.7 EPA 2007
Earthworms Dioxin TEQ (Birds) soil-to-biota na na na na na na na na na 32.8 EPA 2003 (see footnote 2)
Earthworms Dioxin TEQ (Mammals) soil-to-biota na na na na na na na na na 32.8 EPA 2003 (see footnote 2)
Earthworms Endosulfan I soil-to-biota na na na na na na na na na 29.2 EPA 2003 (see footnote 2)
Earthworms Methoxychlor soil-to-biota na na na na na na na na na 30.6 EPA 2003 (see footnote 2)
Earthworms n-Nitrosodiphenylamine soil-to-biota na na na na na na na na na 28.4 EPA 2003 (see footnote 2)
Earthworms Picric acid soil-to-biota na na na na na na na na na 26.4 EPA 2003 (see footnote 2)
Earthworms Phenol soil-to-biota na na na na na na na na na 26.6 EPA 2003 (see footnote 2)
Earthworms Total Chlordanes soil-to-biota na na na na na na na na na 31.9 EPA 2003 (see footnote 2)
Earthworms Total DDTs soil-to-biota na na na na na na na na na 11.2 EPA 2007
Earthworms Total Endrins soil-to-biota na na na na na na na na na 30.8 EPA 2003 (see footnote 2)
Earthworms Total BHC (upland) soil-to-biota na na na na na na na na na 29.1 EPA 2003 (see footnote 2)
Earthworms Total BHC (wetland) soil-to-biota na na na na na na na na na 29.0 EPA 2003 (see footnote 2)
Earthworms Total HMW PAH soil-to-biota na na na na na na na na na 2.6 EPA 2007
Earthworms Total LMW PAH soil-to-biota na na na na na na na na na 3.04 EPA 2007
Earthworms Total PCBs soil-to-biota na na na na na na na na na 32.1 EPA 2003 (see footnote 2)

Notes:

1 Eco-SSL BAF modeled from Kow based on Jager (1998), BAF =Kww (L/kg worm dw) / Kd (L/kg soil dw)  (EPA 2005)

2 BAFs were estimated based on the Log Octanol-water Partition Coefficient (log Kow) using the following equation from EPA 2003: BAF = 10  ̂(logKow - 0.6) / [foc x 10^(0.983 logKow +0.00028)]

Chemical specific log Kows are from ORNL RAIS (2009): http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf.  foc will be set to 1% (0.01) per EPA 2003

BAFs reported in dry weight
Regression Formula:  ln (tissue concentration) = Y -intercept + slope * (ln  [soil concentration])

A default BAF of 1 will be used for all chemicals without Mare Island-specific BAFs not listed above.  Log Kows were not available for 4-Methylphenol, organotins, or RDX.

BAF Bioaccumulation factor HMW High molecular weight p Probability

BHC Benzene hexachloride LWM Low molecular weight PAH Polynuclear aromatic hydrocarbons

DDT Dichlorodiphenyltrichloroethane N Number of studies or observations PCB Polychlorinated biphenyl

Eco-SSL Ecological Soil Screening Level na Not available RAIS Risk Assessment Information System

EPA U.S. Environmental Protection Agency ORNL Oak Ridge National Laboratory TEQ Toxic equivalency quotient

foc Fraction of organic carbon in soil

References

Jager, T. 1998. Mechanistic approach for estimating bioconcentration of organic chemicals in earthworms (Oligochaeta).  Environmental Toxicology and Chemistry.  Volume 17. Pages 2080-2090.

EPA.  2003.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   November. Revised February 2005.

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

EPA.  2007.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised April.
RAIS.  2009.  Risk Assessment Information System Database.  U.S. Department of Energy, Office of Environmental Management, Oak Ridge Operations Office.  Available Online at: http://rais.ornl.gov.  December.

Summary Statistics for BAFs Parameters for Log-Linear Uptake Model
Selected Reference

The BAF for endrin was used as a surrogate for total endrins. The BAF for gamma-BHC (lindane) was used as a surrogate for total BHC in the upland habitat because it was the most conservative of BHC isomers detected (beta-BHC and gamma-BHC [lindane]).  The 
BAF for alpha-BHC was used as a surrogate for total BHC in the wetland habitat because it was the only BHC isomer detected. The BAF for TCDD 2,3,7,8 was used as a surrogate for dioxin TEQ (Birds) and (Mammals).

Taxa Analyte Transfer Type Eco-SSL BAF 1
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TABLE J-25:  LITERATURE BIOACCUMULATION MODELS FOR SMALL MAMMALS – INORGANIC CHEMICALS

N Minimum Median Maximum N Slope Intercept R-square p (model)

Small Mammals Arsenic General soil-to-biota 72 0 0.0025 0.071 60 0.8188 -4.8471 0.52 0.0001 NA Sample and others 1998
Small Mammals Beryllium na diet-to-biota na na na na na na na na na Cm=0.001*50*Cd Baes and others 1984

Small Mammals Cadmium Herbivore soil-to-biota 28 0.0153 0.1258 1 28 0.4723 -1.2571 0.64 0.0001 NA Sample and others 1998

Small Mammals Cobalt General soil-to-biota 15 0.0101 0.0205 0.18 15 1.307 -4.4669 0.41 0.01 NA Sample and others 1998

Small Mammals Manganese General soil-to-biota 12 0.0114 0.0205 0.079 na na na na na NA Sample and others 1998

Small Mammals Mercury General soil-to-biota 18 0.0183 0.0543 1.046 na na na na na NA Sample and others 1998

Small Mammals Nickel General soil-to-biota 43 0 0.2488 1.143 36 0.4658 -0.2462 0.55 0.0001 NA Sample and others 1998

Small Mammals Silver General soil-to-biota 10 0 0.004 0.81 na na na na na NA Sample and others 1998
Small Mammals Vanadium Herbivore soil-to-biota 7 0.0083 0.0123 0.019 na na na na na NA EPA 2005

Notes: Highlighted data represent recommended selected bioaccumulation data

Regression Formula:  ln (tissue concentration) = Y -intercept + slope * (ln  [soil concentration])

Cd in equations for antimony, arsenic, and beryllium is equal to the invertebrate concentration in the small mammal diet, and assumes the diet is 100 percent invertebrates

      A default BAF of 1 will be used for all inorganic chemicals without Mare Island-specific BAFs not listed above.  

BAF Bioaccumulation factor N Number of studies or observations

Cd Concentration in prey tissue na Not available

Cm Concentration in mammal tissue NA Not applicable

EPA U.S. Environmental Protection Agency p Probability

ln Natural log

References:

Baes, C.F., III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor.  1984.  A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides through Agriculture, 

     ORNL-5786, Health and Safety Research Division, Oak Ridge National Laboratory, Oak Ridge, TN.  150pp.

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

Sample, B.E., J.J. Beauchamp, R.A. Efroymson, G W. Suter II, and T.L. Ashwood.  1998.  Development and Validation of Bioaccumulation Models for Small Mammals, ES/ER/TM-219, Oak Ridge National Laboratory, Oak Ridge, TN.
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TABLE J-26:  LITERATURE BIOACCUMULATION MODELS FOR SMALL MAMMALS – ORGANIC CHEMICALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

N Minimum Median Maximum N Slope Intercept R-square p (model)
Small Mammals Total DDTs na diet-to-biota na na na na na na na na na Cm=4.83*Cd EPA 2007

Small Mammals Total HMW PAH na diet-to-biota na na na na na na na na na 0 EPA 2005
Small Mammals Total LMW PAH na diet-to-biota na na na na na na na na na 0 EPA 2005

Notes: Highlighted data represent recommended regression equation or simple BAF

BAFs reported in dry weight

A default BAF of 1 will be used for all organic chemicals without Mare Island-specific BAFs not listed above.  

Cd in equations for dieldrin and total DDT is equal to the invertebrate concentration in the small mammal diet, and assumes the diet is 100 percent invertebrates

BAF Bioaccumulation factor LWM Low molecular weight

Cd
Concentration in small mammals N Number of studies or observations

Cm
Concentration in mammal tissue na Not available

DDT Dichlorodiphenyltrichloroethane p Probability

EPA U.S. Environmental Protection Agency PAH Polyaromatic hydrocarbons

HMW High molecular weight 

References:

EPA.  2005.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised February.

EPA.  2007.  “Attachment 4-1.  Guidance for Developing Ecological Soil Screening Levels.”   Revised April.

Summary Statistics for BAFs Parameters for Log-Linear Uptake Model
Selected ReferenceTaxa Analyte

Trophic 
Group Transfer Type  Eco-SSL BAF
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TABLE J-27:  SEDIMENT-INVERTEBRATE BIOACCUMULATION FACTORS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Analyte Sediment-Biota BAF
Cadmium 0.60
Chromium 0.10
Mercury 1.14
Nickel 0.49
Total PCBs 4.67

Notes:
Source:

BSAF Biota sediment accumulation factor

PCB Polychlorinated biphenyl

BAFs are reported in dry weight.

U.S. Department of Energy.  1998.  "Biota Sediment Accumulation Factors for Invertebrates: Review 
and Recommendations for the Oak Ridge Reservation." August. Reported BSAFs are the median BAFs 
of all the depurated and non-depurated invertebrates combined. 
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

ALUMINUM
Dose/High TRV 6.56E-01 1.89E-01 6.87E+00 2.57E+01 3.02E+00
Dose/Low TRV 6.56E+00 1.89E+00 6.87E+01 2.57E+02 3.02E+01
ANTIMONY

Dose/High TRV No TRV No TRV 1.93E+00 1.42E+01 4.37E+00

Dose/Low TRV No TRV No TRV 1.93E+01 1.42E+02 4.37E+01

ARSENIC

Dose/High TRV 4.29E-01 1.42E-02 8.37E-02 2.19E+00 1.11E-02

Dose/Low TRV 1.72E+00 5.69E-02 1.15E+00 3.01E+01 1.53E-01

BARIUM

Dose/High TRV 4.55E-02 1.72E-02 3.28E-01 7.14E-01 1.26E-01

Dose/Low TRV 9.10E-02 3.44E-02 1.26E+00 2.73E+00 4.84E-01

BERYLLIUM

Dose/High TRV No TRV No TRV 2.75E-02 2.75E-03 2.80E-04

Dose/Low TRV No TRV No TRV 2.75E-01 2.75E-02 2.80E-03

CADMIUM

Dose/High TRV 5.70E+00 2.64E-01 9.82E-01 2.55E+00 2.70E-02

Dose/Low TRV 6.95E+00 3.22E-01 4.32E+01 1.12E+02 1.18E+00

CHROMIUM

Dose/High TRV 4.39E+00 7.35E-01 1.03E+00 1.29E+00 5.43E-02

Dose/Low TRV 2.19E+01 3.67E+00 4.13E+00 5.18E+00 2.18E-01

COBALT

Dose/High TRV 1.91E-02 5.61E-03 7.90E-03 5.86E-02 5.89E-03

Dose/Low TRV 1.91E-01 5.61E-02 1.29E-01 9.57E-01 9.63E-02

COPPER

Dose/High TRV 3.13E-01 1.21E-01 4.80E-02 2.88E-02 3.68E-03

Dose/Low TRV 7.79E+00 3.01E+00 1.12E+01 6.74E+00 8.60E-01

LEAD

Dose/High TRV 3.95E+01 2.36E+01 1.31E-01 1.15E+00 2.78E-01

Dose/Low TRV 1.57E+04 9.40E+03 2.67E+01 2.36E+02 5.68E+01

MANGANESE

Dose/High TRV 1.96E-01 6.79E-02 2.80E-01 5.00E-01 1.01E-01

Dose/Low TRV 1.96E+00 6.79E-01 3.22E+00 5.75E+00 1.17E+00

MERCURY

Dose/High TRV 4.45E+00 2.09E-01 5.54E-02 1.80E-01 2.09E-03

Dose/Low TRV 2.06E+01 9.64E-01 9.32E-01 3.03E+00 3.52E-02

MOLYBDENUM

Dose/High TRV 1.02E-02 6.27E-03 2.70E-01 9.54E-02 2.70E-02

Dose/Low TRV 1.03E-01 6.32E-02 2.70E+00 9.54E-01 2.70E-01

TABLE J-28:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 2)
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-28:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 2)

NICKEL

Dose/High TRV 2.48E-01 2.24E-02 8.06E-02 8.07E-01 1.63E-02

Dose/Low TRV 1.59E+01 1.44E+00 1.92E+01 1.92E+02 3.87E+00
SELENIUM
Dose/High TRV 4.33E-01 6.55E-01 2.02E-01 2.50E-01 1.73E-01

Dose/Low TRV 1.75E+00 2.65E+00 4.32E+00 5.35E+00 3.72E+00

SILVER

Dose/High TRV 7.01E-02 1.80E-03 2.74E-04 2.30E-02 8.64E-05

Dose/Low TRV 7.01E-01 1.80E-02 2.74E-03 2.30E-01 8.64E-04

THALLIUM

Dose/High TRV No TRV No TRV 1.78E-02 2.74E-02 6.67E-03

Dose/Low TRV No TRV No TRV 5.29E-02 8.17E-02 1.99E-02

TIN

Dose/High TRV 5.36E-01 3.02E-01 2.37E-01 3.01E-01 7.32E-02

Dose/Low TRV 1.33E+00 7.50E-01 3.54E-01 4.50E-01 1.09E-01

TITANIUM

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

VANADIUM

Dose/High TRV 1.08E-01 3.20E-02 9.07E-01 2.23E+00 3.04E-01

Dose/Low TRV 1.08E+00 3.20E-01 9.07E+00 2.23E+01 3.04E+00

ZINC

Dose/High TRV 4.69E+00 5.16E+00 1.76E-01 1.89E+00 6.71E-01

Dose/Low TRV 4.69E+01 5.16E+01 8.46E+00 9.09E+01 3.23E+01

CARBAZOLE

Dose/High TRV 3.19E-01 9.86E-03 No TRV No TRV No TRV

Dose/Low TRV 3.19E+00 9.86E-02 No TRV No TRV No TRV

DIBENZOFURAN

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

PHENOL

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

TOTAL HMW PAHS

Dose/High TRV No TRV No TRV 6.18E-01 1.91E-01 4.94E-04

Dose/Low TRV No TRV No TRV 6.18E+00 1.91E+00 4.94E-03

TOTAL LMW PAHS

Dose/High TRV No TRV No TRV 3.33E-03 4.13E-03 9.17E-06

Dose/Low TRV No TRV No TRV 9.97E-03 1.24E-02 2.75E-05
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-28:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 2)

AROCLOR-1254

Dose/High TRV 7.58E-02 2.27E-03 3.93E-03 2.83E-01 2.16E-03

Dose/Low TRV 7.58E-01 2.27E-02 3.93E-02 2.83E+00 2.16E-02

AROCLOR-1260

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

TOTAL PCBS

Dose/High TRV 1.20E+00 3.65E-02 8.23E-03 1.45E+00 1.13E-02

Dose/Low TRV 1.45E+01 4.42E-01 2.95E-02 5.21E+00 4.06E-02

ALDRIN

Dose/High TRV NA NA 9.40E-05 NA NA

Dose/Low TRV NA NA 4.70E-04 NA NA

DIELDRIN

Dose/High TRV 2.99E-02 6.11E-03 1.56E-02 1.48E-01 8.28E-03

Dose/Low TRV 3.00E-01 6.12E-02 1.56E-01 1.48E+00 8.28E-02

ENDOSULFAN I

Dose/High TRV 9.53E-05 2.83E-06 1.32E-03 9.01E-03 7.72E-05

Dose/Low TRV 9.53E-04 2.83E-05 1.32E-02 9.01E-02 7.72E-04

HEXACHLOROBENZENE

Dose/High TRV NA NA No TRV NA NA

Dose/Low TRV NA NA No TRV NA NA

METHOXYCHLOR

Dose/High TRV NA NA 7.70E-04 NA NA

Dose/Low TRV NA NA 1.54E-03 NA NA

TOTAL DDTs

Dose/High TRV 1.45E+01 6.40E+01 1.50E-03 9.04E-02 1.06E-01

Dose/Low TRV 1.45E+02 6.40E+02 7.50E-03 4.52E-01 5.31E-01

TOTAL ENDRINS

Dose/High TRV 3.47E-01 9.71E-02 4.08E-03 7.04E-02 5.23E-03

Dose/Low TRV 3.47E+00 9.71E-01 4.08E-02 7.04E-01 5.23E-02

TOTAL BHC

Dose/High TRV 3.36E-03 1.03E-04 1.39E-03 3.66E-03 3.15E-05

Dose/Low TRV 1.35E-02 4.16E-04 2.78E-03 7.32E-03 6.30E-05

TOTAL CHLORDANES

Dose/High TRV 5.10E-03 1.56E-04 2.27E-04 1.38E-02 1.08E-04

Dose/Low TRV 2.55E-02 7.80E-04 4.55E-04 2.76E-02 2.16E-04

PICRIC ACID

Dose/High TRV No TRV No TRV 2.96E-01 1.46E-02 1.38E-04

Dose/Low TRV No TRV No TRV 1.48E+00 7.30E-02 6.91E-04
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-28:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 2)

2,4-DINITROTOLUENE

Dose/High TRV 4.26E+00 8.77E-02 3.12E+00 3.68E+00 3.40E-02

Dose/Low TRV 5.53E+02 1.14E+01 6.51E+00 7.69E+00 7.10E-02

2,6-DINITROTOLUENE

Dose/High TRV No TRV No TRV 2.38E-02 3.25E-02 2.98E-04

Dose/Low TRV No TRV No TRV 2.38E-01 3.25E-01 2.98E-03

N-NITROSODIPHENYLAMINE

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

4-METHYLPHENOL

Dose/High TRV No TRV No TRV No TRV No TRV No TRV

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

DIOXIN TEQ (BIRDS)

Dose/High TRV 3.54E+00 1.06E-01 NA NA NA

Dose/Low TRV 3.54E+01 1.06E+00 NA NA NA

DIOXIN TEQ (MAMMALS)

Dose/High TRV NA NA 1.90E-01 5.75E+01 4.39E-01

Dose/Low TRV NA NA 1.90E+00 5.75E+02 4.39E+00

HMX

Dose/High TRV NA NA 6.26E-04 NA NA

Dose/Low TRV NA NA 4.35E-03 NA NA

NITROGLYCERINE

Dose/High TRV NA NA 1.11E-02 NA NA

Dose/Low TRV NA NA 1.04E-03 NA NA

RDX

Dose/High TRV NA NA 3.91E-02 NA NA

Dose/Low TRV NA NA 1.96E-01 NA NA

Notes: Bold values indicate hazard quotient greater than 1.

BHC Benzene hexachloride

COPEC Chemical of potential ecological concern

DDT Dichlorodiphenyltrichloroethane
HMW High molecular weight 

HMX High melting explosive

LMW Low molecular weight

NA

PAH Polynuclear aromatic hydrocarbons

PCB Polychlorinated biphenyl

RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine

TEQ Toxic equivalency quotient

TRV Toxicity reference value

Not applicable - chemical was not detected from 0 to 2 feet below ground surface or dioxin TEQ is for birds or 
mammals only
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COPEC

Mallard (Non-
Breeding) 

(Herbivorous Bird)
Mallard (Breeding) 
(Omnivorous Bird)

Killdeer 
(Insectivorous Bird)

Northern Harrier 
(Carnivorous Bird)

Great Blue Heron 
(Carnivorous Bird)

Salt Marsh Harvest 
Mouse (Herbivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

ALUMINUM
Dose/High TRV 4.54E-02 8.82E-02 1.24E+00 1.91E-01 5.97E-02 1.34E+01 3.06E+00
Dose/Low TRV 4.54E-01 8.82E-01 1.24E+01 1.91E+00 5.97E-01 1.34E+02 3.06E+01
ANTIMONY
Dose/High TRV No TRV No TRV No TRV No TRV No TRV 2.97E-01 3.66E-02
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV 2.97E+00 3.66E-01

ARSENIC

Dose/High TRV 1.04E-02 1.15E-01 6.83E-01 1.45E-02 5.83E-02 1.99E-01 1.13E-02

Dose/Low TRV 4.16E-02 4.59E-01 2.73E+00 5.79E-02 2.33E-01 2.74E+00 1.55E-01

BARIUM

Dose/High TRV 1.35E-03 1.73E-03 1.68E-02 3.85E-03 1.23E-03 4.95E-01 2.83E-02

Dose/Low TRV 2.69E-03 3.45E-03 3.35E-02 7.70E-03 2.47E-03 1.90E+00 1.09E-01

BERYLLIUM

Dose/High TRV No TRV No TRV No TRV No TRV No TRV 2.27E-02 1.75E-04

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV 2.27E-01 1.75E-03

CADMIUM

Dose/High TRV 4.03E-02 7.76E-02 4.59E-01 8.14E-02 4.70E-02 8.73E-02 9.41E-03

Dose/Low TRV 4.90E-02 9.45E-02 5.59E-01 9.92E-02 5.73E-02 3.84E+00 4.13E-01

CHROMIUM

Dose/High TRV 9.32E-02 1.86E-01 1.89E+00 3.13E-01 1.22E-01 1.16E-01 2.32E-02

Dose/Low TRV 4.66E-01 9.32E-01 9.47E+00 1.57E+00 6.09E-01 4.64E-01 9.28E-02

COBALT

Dose/High TRV 8.51E-04 2.66E-03 2.62E-02 4.12E-03 1.76E-03 1.35E-02 4.26E-03

Dose/Low TRV 8.51E-03 2.66E-02 2.62E-01 4.12E-02 1.76E-02 2.21E-01 6.96E-02

COPPER

Dose/High TRV 3.30E-02 3.34E-01 2.06E+00 1.96E-01 1.95E-01 3.31E-02 5.95E-03

Dose/Low TRV 8.21E-01 8.30E+00 5.11E+01 4.86E+00 4.85E+00 7.75E+00 1.39E+00

LEAD

Dose/High TRV 2.92E-02 2.37E-01 1.73E+00 3.29E-01 1.66E-01 1.06E-02 3.88E-03

Dose/Low TRV 1.16E+01 9.42E+01 6.87E+02 1.31E+02 6.62E+01 2.17E+00 7.93E-01

MANGANESE

Dose/High TRV 2.46E-03 1.62E-01 9.15E-01 7.13E-03 8.27E-02 2.04E-01 1.06E-02

Dose/Low TRV 2.46E-02 1.62E+00 9.15E+00 7.13E-02 8.27E-01 2.35E+00 1.22E-01

MERCURY

Dose/High TRV 2.45E-01 3.96E-01 2.08E+00 9.35E-02 1.82E-01 4.23E-02 9.37E-04

Dose/Low TRV 1.13E+00 1.83E+00 9.58E+00 4.32E-01 8.41E-01 7.11E-01 1.58E-02

MOLYBDENUM

Dose/High TRV 8.11E-03 4.60E-03 1.89E-02 1.83E-02 4.39E-03 1.93E+00 7.86E-02

Dose/Low TRV 8.18E-02 4.63E-02 1.91E-01 1.84E-01 4.43E-02 1.93E+01 7.86E-01

TABLE J-29:  HAZARD QUOTIENTS FOR WETLAND RECEPTORS (STEP 2)
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COPEC

Mallard (Non-
Breeding) 

(Herbivorous Bird)
Mallard (Breeding) 
(Omnivorous Bird)

Killdeer 
(Insectivorous Bird)

Northern Harrier 
(Carnivorous Bird)

Great Blue Heron 
(Carnivorous Bird)

Salt Marsh Harvest 
Mouse (Herbivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-29:  HAZARD QUOTIENTS FOR WETLAND RECEPTORS (STEP 2)

NICKEL

Dose/High TRV 3.18E-03 2.89E-02 1.99E-01 1.99E-02 1.70E-02 7.20E-02 1.47E-02

Dose/Low TRV 2.03E-01 1.85E+00 1.27E+01 1.27E+00 1.09E+00 1.71E+01 3.48E+00
SELENIUM
Dose/High TRV 2.03E-02 2.03E-02 1.08E-01 1.49E-01 3.31E-02 7.14E-02 3.94E-02

Dose/Low TRV 8.20E-02 8.20E-02 4.38E-01 6.02E-01 1.34E-01 1.53E+00 8.44E-01

SILVER
Dose/High TRV 7.51E-05 2.51E-03 1.47E-02 2.15E-04 1.29E-03 7.40E-05 1.03E-05

Dose/Low TRV 7.51E-04 2.51E-02 1.47E-01 2.15E-03 1.29E-02 7.40E-04 1.03E-04

THALLIUM

Dose/High TRV No TRV No TRV No TRV No TRV No TRV 5.03E-02 8.35E-03

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV 1.50E-01 2.49E-02

VANADIUM

Dose/High TRV 5.71E-03 7.38E-03 9.72E-02 1.62E-02 4.84E-03 1.04E+00 1.53E-01

Dose/Low TRV 5.71E-02 7.38E-02 9.72E-01 1.62E-01 4.84E-02 1.04E+01 1.53E+00

ZINC

Dose/High TRV 1.36E-02 1.54E-01 9.14E-01 2.86E-01 1.25E-01 3.53E-02 3.72E-02

Dose/Low TRV 1.36E-01 1.54E+00 9.14E+00 2.86E+00 1.25E+00 1.70E+00 1.79E+00

TOTAL ORGANOTINS

Dose/High TRV 2.40E-04 2.40E-04 1.13E-03 5.40E-04 1.82E-04 7.99E-04 1.33E-04

Dose/Low TRV 1.51E-02 1.51E-02 7.12E-02 3.40E-02 1.15E-02 4.87E-02 8.08E-03

TOTAL HMW PAHS

Dose/High TRV No TRV No TRV No TRV No TRV No TRV 4.24E-01 2.16E-04

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV 4.24E+00 2.16E-03

TOTAL PCBS

Dose/High TRV 6.09E-04 7.60E-03 4.23E-02 4.91E-03 4.61E-03 2.51E-03 1.53E-03

Dose/Low TRV 7.37E-03 9.20E-02 5.13E-01 5.95E-02 5.58E-02 8.98E-03 5.47E-03

DIOXIN TEQ (BIRDS)

Dose/High TRV 5.04E-06 7.07E-04 3.91E-03 6.68E-05 3.69E-04 NA NA

Dose/Low TRV 5.04E-05 7.07E-03 3.91E-02 6.68E-04 3.69E-03 NA NA

DIOXIN TEQ (MAMMALS)

Dose/High TRV NA NA NA NA NA 2.15E-04 2.19E-04

Dose/Low TRV NA NA NA NA NA 2.15E-03 2.19E-03

Notes: Bold values indicate hazard quotient greater than 1. NA Not applicable - dioxin TEQ is for birds or mammals only

BHC Benzene hexachloride PAH Polynuclear aromatic hydrocarbons

COPEC Chemical of potential ecological concern PCB Polychlorinated biphenyls

DDT Dichlorodiphenyltrichloroethane TEQ Toxic equivalency quotient

HMW High molecular weight TRV Toxicity reference value

LMW Low molecular weight
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Analyte

Soil Gas Concentration 
in Burrowa

(mg/m3)
TRVb,c

(mg/m3)
Hazard Quotientd

(unitless)
1,2,4-Trimethylbenzene
Dose/High TRV 1.60E-01 3.90E+01 4.10E-03
Dose/Low TRV 1.60E-01 7.80E+00 2.05E-02
1,3,5-Trimethylbenzene
Dose/High TRV 4.40E-02 3.90E+01 1.13E-03
Dose/Low TRV 4.40E-02 7.80E+00 5.64E-03
1,3-Butadiene
Dose/High TRV 1.40E-02 2.58E+03 5.42E-06
Dose/Low TRV 1.40E-02 8.60E+02 1.63E-05
1,3-Dichlorobenzene
Dose/High TRV 2.20E-03 1.59E+02 1.38E-05
Dose/Low TRV 2.20E-03 5.00E+01 4.40E-05
1,4-Dioxane
Dose/High TRV 7.60E-03 No TRV No TRV
Dose/Low TRV 7.60E-03 No TRV No TRV
2-Butanone
Dose/High TRV 3.40E-02 2.58E+03 1.32E-05
Dose/Low TRV 3.40E-02 8.60E+02 3.95E-05
2-Hexanone
Dose/High TRV 9.00E-03 2.40E+01 3.75E-04
Dose/Low TRV 9.00E-03 4.90E+00 1.84E-03
4-Ethyltoluene
Dose/High TRV 5.80E-02 3.90E+01 1.49E-03
Dose/Low TRV 5.80E-02 7.80E+00 7.44E-03
4-Methyl-2-pentanone
Dose/High TRV 3.50E-03 2.40E+01 1.46E-04
Dose/Low TRV 3.50E-03 4.90E+00 7.14E-04
Acetone
Dose/High TRV 3.50E-01 6.53E+03 5.36E-05
Dose/Low TRV 3.50E-01 1.31E+03 2.68E-04
Benzene
Dose/High TRV 3.10E-02 2.90E+00 1.07E-02
Dose/Low TRV 3.10E-02 5.70E-01 5.44E-02
Carbon Disulfide
Dose/High TRV 2.80E-02 5.90E+00 4.75E-03
Dose/Low TRV 2.80E-02 1.20E+00 2.33E-02
Chloroform
Dose/High TRV 7.10E-03 6.10E+00 1.16E-03
Dose/Low TRV 7.10E-03 1.20E+00 5.92E-03
Chloromethane
Dose/High TRV 8.60E-04 1.90E+01 4.53E-05
Dose/Low TRV 8.60E-04 3.80E+00 2.26E-04
cis-1,2-Dichloroethene
Dose/High TRV 1.20E-01 9.40E+01 1.28E-03
Dose/Low TRV 1.20E-01 1.90E+01 6.32E-03

TABLE J-30: CALIFORNIA VOLE INHALATION DOSE CALCULATIONS AND 
HAZARD QUOTIENTS IN THE UPLAND HABITAT
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Analyte

Soil Gas Concentration 
in Burrowa

(mg/m3)
TRVb,c

(mg/m3)
Hazard Quotientd

(unitless)

TABLE J-30: CALIFORNIA VOLE INHALATION DOSE CALCULATIONS AND 
HAZARD QUOTIENTS IN THE UPLAND HABITAT

Cyclohexane
Dose/High TRV 1.60E-02 2.40E+01 6.67E-04
Dose/Low TRV 1.60E-02 4.90E+00 3.27E-03
Ethanol
Dose/High TRV 6.40E-02 6.53E+03 9.80E-06
Dose/Low TRV 6.40E-02 1.31E+03 4.90E-05
Ethylbenzene
Dose/High TRV 1.30E-01 1.16E+02 1.12E-03
Dose/Low TRV 1.30E-01 2.30E+01 5.65E-03
Freon 113
Dose/High TRV 2.10E-03 4.42E+04 4.75E-08
Dose/Low TRV 2.10E-03 9.09E+02 2.31E-06
Freon 12
Dose/High TRV 1.40E-03 4.42E+04 3.17E-08
Dose/Low TRV 1.40E-03 9.09E+02 1.54E-06
Heptane
Dose/High TRV 3.20E-02 2.40E+01 1.33E-03
Dose/Low TRV 3.20E-02 4.90E+00 6.53E-03
Isopropyl Alcohol
Dose/High TRV 3.40E-03 6.53E+03 5.20E-07
Dose/Low TRV 3.40E-03 1.31E+03 2.60E-06
Methylene Chloride
Dose/High TRV 4.90E-03 4.30E+01 1.14E-04
Dose/Low TRV 4.90E-03 8.70E+00 5.63E-04
Styrene
Dose/High TRV 8.70E-03 6.82E+02 1.28E-05
Dose/Low TRV 8.70E-03 1.92E+02 4.53E-05
Tetrachloroethene
Dose/High TRV 6.30E+00 1.21E+02 5.21E-02
Dose/Low TRV 6.30E+00 2.40E+01 2.63E-01
Tetrahydrofuran
Dose/High TRV 1.10E-03 6.53E+03 1.68E-07
Dose/Low TRV 1.10E-03 1.31E+03 8.42E-07
Toluene
Dose/High TRV 5.40E-01 4.20E-01 1.29E+00
Dose/Low TRV 5.40E-01 1.70E-01 3.18E+00
trans-1,2-Dichloroethene
Dose/High TRV 2.30E-02 9.40E+01 2.45E-04
Dose/Low TRV 2.30E-02 1.90E+01 1.21E-03
Trichloroethene
Dose/High TRV 2.60E-01 3.20E+01 8.13E-03
Dose/Low TRV 2.60E-01 6.40E+00 4.06E-02
Trichlorofluoromethane
Dose/High TRV 2.60E-03 4.42E+04 5.88E-08
Dose/Low TRV 2.60E-03 9.09E+02 2.86E-06

Page 2 of 3
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Analyte

Soil Gas Concentration 
in Burrowa

(mg/m3)
TRVb,c

(mg/m3)
Hazard Quotientd

(unitless)

TABLE J-30: CALIFORNIA VOLE INHALATION DOSE CALCULATIONS AND 
HAZARD QUOTIENTS IN THE UPLAND HABITAT

Vinyl acetate
Dose/High TRV 1.20E-02 No TRV No TRV
Dose/Low TRV 1.20E-02 No TRV No TRV
Vinyl chloride
Dose/High TRV 1.80E-03 2.70E+00 6.67E-04
Dose/Low TRV 1.80E-03 5.50E-01 3.27E-03
Xylene (Total)
Dose/High TRV 7.90E-01 3.90E+01 2.03E-02
Dose/Low TRV 7.90E-01 7.80E+00 1.01E-01

Notes:
a

b The derivation of inhalation TRVs is described in MWH 2010. 
c

d

mg/m3 Milligrams per cubic meter
HQ Hazard quotient
TRV Toxicity reference value

References:

HQs were calculated using the following equation: HQ = total air concentration in burrow / TRV.

MWH.  2010.  Technical Memorandum, Inhalation Toxicity Reference Value Updates for Use in Ecological Risk Assessments at the Santa 
Susana Field Laboratory, Ventura County, California.  March 26.

The following surrogates were used for chemicals without TRVs: methyl ethyl ketone for 1,3-butadiene and 2-
butanone; p-xylene for 4-ethyltoluene; 2-hexanone for 4-methyl-2-pentanone, cyclohexane, and heptane; 
acetone for ethanol, isopropyl alcohol, and tetrahydrofuran; and Freon 22 for Freon 12 and Freon 113. 

The maximum soil gas concentration detected at IA F1 is used as an estimated of the soil gas concentration 
in a burrow.

Page 3 of 3
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Analyte 
Group COPECa EPC (mg/kg) b

Mare Island 
Ambient Fill 

(mg/kg)

Eco-SSL or ORNL Plant 
Toxicity Benchmark 

(mg/kg) c,d

Refined Hazard 
Quotient (EPC/ 

Plant 

Benchmark) e

Ambient Hazard 
Quotient (Ambient 

Concentration/ 

Plant Benchmark)e

Eco-SSL or ORNL 
Invertebrate Toxicity 
Benchmark (mg/kg) 

c,d

Refined Hazard 
Quotient (EPC/ 

Invertebrate 

Benchmark)e

Ambient Hazard Quotient 
(Ambient Concentration/ 

Invertebrate Benchmark)e

Antimony 4.4 8.5 5 0.88 1.7 -- -- --
Barium 171 NA 500 0.34 NA 330 0.52 NA
Chromium 99 140 1.0 99 140 0.4 247 350
Cobalt 10 NA 13 0.78 NA NA NA NA
Copper 51 120 70 0.73 1.7 80 0.64 1.5
Lead 263 59 120 2.2 0.49 1700 0.15 0.035
Selenium 0.51 NA 0.52 0.98 NA -- -- --
Zinc 431 230 160 2.7 1.4 120 3.6 1.9

Notes:

a

b The EPC is the lesser of the 95UCL and the maximum site-collected soil concentration from 0 to 2 feet bgs.

c

d

e Bold values indicate a hazard quotient greater than 1.

-- Not evaluated - HQ was less than 1.0 in Step 2 of SLERA HMW High molecular weight

95UCL One-sided 95 percent upper confidence limit of the mean LMW Low molecular weight

bgs Below ground surface mg/kg Milligram per kilogram

COPEC Chemical of potential ecological concern NA Not available

Eco-SSL Ecological soil screening level ORNL Oak Ridge National Laboratory

EPA U.S. Environmental Protection Agency PAH Polynuclear aromatic hydrocarbon

EPC Exposure point concentration SLERA Screening-level ecological risk assessment

References:

Efroymson, R.A., and others.  1997a.  “Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:  1997 Revision.”  Oak Ridge National Laboratory.  

Oak Ridge, Tennessee.  ES/Gr/TM-85.  128 pages.
Efroymson, R.A., M.E, Will, and G.W. Suter II. 1997b.  “Toxicological Benchmarks for Contaminants of Potential Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Processes: 1997 Revision.” 

Oak Ridge National Laboratory, Oak Ridge TN. ES/ER/TM-126/R2
EPA.  2009. Interim Ecological Soil Screening Levels. September. Available online at:  http://www.epa.gov/ecotox/ecossl/.

COPECs without Eco-SSLs or ORNL plant or inverteberate toxicity benchmarks are not listed above. The following COPECs were not evaluated in the Step 3a risk refinement because they were screened out in the background evaluation:  arsenic, manganese, mercury, nickel, and 
vanadium.

Plant Eco-SSLs were available for copper, lead, and zinc.  Invertebrate Eco-SSLs were available for copper, lead, and zinc.

TABLE J-31:  COMPARISON OF REFINED EPC AND AMBIENT CONCENTRATIONS IN SOIL (0 to 2 FEET BGS) IN THE UPLAND HABITAT WITH PLANT AND 
INVERTEBRATE TOXICITY BENCHMARKS (STEP 3A)

Eco-SSL values from EPA (2009) were used as the primary benchmarks if available. ORNL benchmarks from Efroymson and others (1997a and 1997b) were used if no Eco-SSL for plants or invertebrates was available. 

Metal
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Analyte 
Group COPECa EPC (mg/kg) b

Mare Island 
Ambient Fill 

(mg/kg)

Eco-SSL or ORNL 
Plant Toxicity 
Benchmark 

(mg/kg) c,d

Refined Hazard 
Quotient (EPC/ 

Plant 

Benchmark) e

Ambient Hazard 
Quotient (Ambient 

Concentration/ Plant 

Benchmark)e

ER-M Sediment 
Benchmark 

(mg/kg) f

Refined Hazard 
Quotient (EPC/ ER-M 

Sediment 

Benchmark)e

Ambient Hazard Quotient 
(Ambient Concentration/ 

Invertebrate Benchmark)e

Cobalt 24 NA 13 1.9 NA NA NA NA
Copper 342 120 70 4.9 1.7 270 1.3 0.44
Lead 95 59 -- -- -- 218 0.44 0.27
Molybdenum 3.5 NA 2 1.8 NA NA NA NA
Zinc 326 230 160 2.0 1.4 410 0.80 0.56

PCB Total PCBs 0.033 NA -- -- -- 0.18 0.18 NA

Notes:

a

b The EPC is the lesser of the 95UCL and the maximum site-collected soil or sediment concentration from 0 to 2 feet bgs.

c

d

e Bold values indicate a hazard quotient greater than 1.

f

-- Not evaluated - HQ was less than 1.0 in Step 2 of SLERA EPC Exposure point concentration

95UCL One-sided 95 percent upper confidence limit of the mean ER-M Effects range-median

bgs Below ground surface mg/kg Milligram per kilogram

COPEC Chemical of potential ecological concern NA Not available

Eco-SSL Ecological soil screening level ORNL Oak Ridge National Laboratory

EPA U.S. Environmental Protection Agency SLERA Screening-level ecological risk assessment

References:

Efroymson, R.A., and others.  1997a.  “Toxicological Benchmarks for Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:  1997 Revision.”  Oak Ridge National Laboratory.  

Oak Ridge, Tennessee.  ES/Gr/TM-85.  128 pages.

Long, E.R., and L.G. Morgan. 1991. “The Potential for Biological Effects of Sediment-sorbed Contaminants Tested in the National Status and Trends Program.” National Oceanic and Atmospheric Administration.

Long, E.R. D.D. MacDonald, S.L. Smith, F.D. Calder.  1995.  "Incidence of Adverse Biological Effects within Ranges of Chemical Concentrations in Marine and Estuarine Sediments."  Environmental Management. 

Volume 19, Number 1, Pages 81-97.

EPA.  2009. Interim Ecological Soil Screening Levels. September. Available online at:  http://www.epa.gov/ecotox/ecossl/.

Eco-SSL values from EPA (2009) were used as the primary benchmarks for plants if available. ORNL benchmarks from Efroymson and others (1997a) were used if no Eco-SSL for plants was available. 

ER-M values are from Long and others (1995) and Long and Morgan (1991).  

Plant Eco-SSLs were available for copper, lead, and zinc. 

COPECs without Eco-SSL or ORNL plant toxicity benchmarks or ER-M sediment benchmarks are not listed above.  The following COPECs were not evaluated in the Step 3a risk refinement because they were screened out in the background evaluation:  arsenic, 
cadmium, chromium, manganese, mercury, nickel, and vanadium.

TABLE J-32:  COMPARISON OF REFINED EPC AND AMBIENT CONCENTRATIONS IN SOIL AND SEDIMENT (0 to 2 FEET BGS) IN THE WETLAND 
HABITAT WITH PLANT TOXICITY AND SEDIMENT BENCHMARKS (STEP 3A)

Metal
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

ANTIMONY

Dose/High TRV No TRV No TRV 8.56E-02 7.94E-01 4.27E-02
Dose/Low TRV No TRV No TRV 8.56E-01 7.94E+00 4.27E-01
BARIUM

Dose/High TRV -- -- 8.05E-02 1.98E-01 --
Dose/Low TRV -- -- 3.09E-01 7.60E-01 --
CADMIUM

Dose/High TRV 9.11E-01 -- 3.02E-02 4.54E-01 1.71E-03
Dose/Low TRV 1.11E+00 -- 1.33E+00 2.00E+01 7.51E-02
CHROMIUM

Dose/High TRV 1.46E+00 3.81E-02 5.71E-02 4.79E-01 --
Dose/Low TRV 7.28E+00 1.91E-01 2.29E-01 1.92E+00 --
COPPER

Dose/High TRV 5.98E-02 3.61E-03 9.70E-04 6.14E-03 --
Dose/Low TRV 1.49E+00 8.97E-02 2.27E-01 1.44E+00 --
LEAD

Dose/High TRV 1.29E+00 1.20E-01 2.49E-03 4.20E-02 1.77E-03
Dose/Low TRV 5.13E+02 4.79E+01 5.10E-01 8.58E+00 3.62E-01
MOLYBDENUM

Dose/High TRV -- -- 1.76E-02 -- --
Dose/Low TRV -- -- 1.76E-01 -- --
SELENIUM

Dose/High TRV 7.45E-02 2.00E-02 2.69E-02 4.72E-02 6.62E-03
Dose/Low TRV 3.01E-01 8.10E-02 5.76E-01 1.01E+00 1.42E-01
TIN

Dose/High TRV 1.45E-01 -- -- -- --
Dose/Low TRV 3.60E-01 -- -- -- --
TITANIUM

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV
ZINC

Dose/High TRV 2.90E-01 4.99E-02 7.41E-03 1.30E-01 8.10E-03
Dose/Low TRV 2.90E+00 4.99E-01 3.57E-01 6.27E+00 3.90E-01
CARBAZOLE

Dose/High TRV 2.70E-01 -- No TRV No TRV No TRV
Dose/Low TRV 2.70E+00 -- No TRV No TRV No TRV
DIBENZOFURAN

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV

TABLE J-33:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 3A)
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-33:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 3A)

PHENOL

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV
TOTAL HMW PAHS

Dose/High TRV No TRV No TRV 1.07E-02 1.10E-02 --
Dose/Low TRV No TRV No TRV 1.07E-01 1.10E-01 --
TOTAL LMW PAHS

Dose/High TRV No TRV No TRV -- -- --
Dose/Low TRV No TRV No TRV -- -- --
AROCLOR-1254

Dose/High TRV -- -- -- 2.66E-01 --
Dose/Low TRV -- -- -- 2.66E+00 --
AROCLOR-1260

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV
TOTAL PCBS

Dose/High TRV 3.97E-01 -- -- 5.38E-01 --
Dose/Low TRV 4.81E+00 -- -- 1.93E+00 --
DIELDRIN

Dose/High TRV -- -- -- 1.40E-01 --
Dose/Low TRV -- -- -- 1.40E+00 --
HEXACHLOROBENZENE

Dose/High TRV NA NA No TRV NA NA
Dose/Low TRV NA NA No TRV NA NA
TOTAL DDTs

Dose/High TRV 6.64E-01 4.56E-01 -- -- --
Dose/Low TRV 6.64E+00 4.56E+00 -- -- --
TOTAL ENDRINS

Dose/High TRV 7.50E-02 -- -- -- --
Dose/Low TRV 7.50E-01 -- -- -- --
PICRIC ACID

Dose/High TRV No TRV No TRV 2.71E-01 -- --
Dose/Low TRV No TRV No TRV 1.36E+00 -- --
2,4-DINITROTOLUENE

Dose/High TRV 3.59E+00 1.16E-02 2.85E+00 3.46E+00 --
Dose/Low TRV 4.67E+02 1.50E+00 5.96E+00 7.24E+00 --
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COPEC

Western 
Meadowlark 
(Omnivorous 

Bird)

Northern Harrier 
(Carnivorous 

Bird)

California Vole 
(Herbivorous 

Mammal)

Ornate Shrew 
(Invertivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

TABLE J-33:  HAZARD QUOTIENTS FOR UPLAND RECEPTORS (STEP 3A)

2,6-DINITROTOLUENE

Dose/High TRV No TRV No TRV -- -- --
Dose/Low TRV No TRV No TRV -- -- --
N-NITROSODIPHENYLAMINE

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV
4-METHYLPHENOL

Dose/High TRV No TRV No TRV No TRV No TRV No TRV
Dose/Low TRV No TRV No TRV No TRV No TRV No TRV
DIOXIN TEQ (BIRDS)

Dose/High TRV 1.22E+00 5.72E-03 NA NA NA
Dose/Low TRV 1.22E+01 5.72E-02 NA NA NA
DIOXIN TEQ (MAMMALS)

Dose/High TRV NA NA 3.58E-02 2.21E+01 2.96E-02
Dose/Low TRV NA NA 3.58E-01 2.21E+02 2.96E-01

Notes: Bold values indicate hazard quotient greater than 1.
--
COPEC Chemical of potential ecological concern
DDT Dichlorodiphenyltrichloroethane
HMW High molecular weight 
LMW Low molecular weight
NA

PAH Polynuclear aromatic hydrocarbons
PCB Polychlorinated biphenyl
TEQ Toxic equivalency quotient
TRV Toxicity reference value

Not applicable - dioxin TEQ is for birds or mammals only or chemical was not detected in the 0-2 feet below ground 
surface

Not applicable - chemical was not identified as a COPEC for the specific receptor
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COPEC

Mallard (Non-
Breeding) 

(Herbivorous Bird)
Mallard (Breeding) 
(Omnivorous Bird)

Killdeer 
(Insectivorous Bird)

Northern Harrier 
(Carnivorous Bird)

Great Blue Heron 
(Carnivorous Bird)

Salt Marsh Harvest 
Mouse (Herbivorous 

Mammal)

Gray Fox 
(Carnivorous 

Mammal)

BARIUM

Dose/High TRV -- -- -- -- -- 3.61E-01 --

Dose/Low TRV -- -- -- -- -- 1.38E+00 --

COPPER

Dose/High TRV -- 1.88E-03 7.72E-03 3.02E-03 1.04E-01 2.98E-02 1.15E-04

Dose/Low TRV -- 4.67E-02 1.92E-01 7.51E-02 2.59E+00 6.96E+00 2.68E-02

LEAD

Dose/High TRV 1.76E-04 1.43E-03 6.95E-03 5.46E-03 9.52E-02 1.02E-02 --

Dose/Low TRV 7.03E-02 5.69E-01 2.77E+00 2.17E+00 3.79E+01 2.09E+00 --

MOLYBDENUM

Dose/High TRV -- -- -- -- -- 1.86E+00 --

Dose/Low TRV -- -- -- -- -- 1.86E+01 --

SELENIUM

Dose/High TRV -- -- -- -- -- 6.89E-02 --

Dose/Low TRV -- -- -- -- -- 1.48E+00 --
ZINC
Dose/High TRV -- 9.30E-04 3.68E-03 4.75E-03 7.13E-02 3.40E-02 7.71E-04

Dose/Low TRV -- 9.30E-03 3.68E-02 4.75E-02 7.13E-01 1.64E+00 3.71E-02

TOTAL HMW PAHS

Dose/High TRV No TRV No TRV No TRV No TRV No TRV 4.09E-01 --

Dose/Low TRV No TRV No TRV No TRV No TRV No TRV 4.09E+00 --

Notes: Bold values indicate hazard quotient greater than 1.

-- Chemical was not identified as a COPEC for the specific receptor

COPEC Chemical of potential ecological concern

HMW High molecular weight 

PAH Polynuclear aromatic hydrocarbons

TRV Toxicity reference value

TABLE J-34:  HAZARD QUOTIENTS FOR WETLAND RECEPTORS (STEP 3A)
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TABLE J-35:  CONCENTRATIONS OF COECS IN EACH UPLAND SUBAREA THAT EXCEED RISK-BASED CONCENTRATIONS FOR BIRDS AND MAMMALS
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COEC
Upland 
Habitat 

Subarea

Total Number of 
Samples 
Collected

Concentration at which 
HQ Using the High TRV = 

1.0 for Most Sensitive 
Receptor (mg/kg)

Total Number of Samples > 
Concentration at which HQ 

Using High TRV = 1.0 for 
Most Sensitive Receptor

Concentration at which 
HQ Using the Low TRV = 

1.0 for Most Sensitive 
Receptor (mg/kg)

Total Number of Samples > 
Concentration at which HQ 

Using Low TRV = 1.0 for 
Most Sensitive Receptor

Receptors of Concern 
(Most Sensitive in Bold)

Location and Magnitude of Results 
that Exceed the Concentration at 

which the HQ Using High TRV = 1.0 
for Most Sensitive Receptor

Action Recommended?

1 0 -- -- -- --
2 0 -- -- -- --
3 8 0 0 -- --

4 4 1 3
A190-1 

(0.000087 mg/kg)
No. Dioxin-like congeners are not widespread in 

the upland area.
5 12 0 1 -- --
7 4 0 -- --

1 26 1 26
IR04GB025(G15) 

(345 mg/kg)

No. Only one sample in the subarea exceeded 
the concentration at which HQ using the high 
TRV equals 1.0 for the western meadowlark.

2 40 1 39
A265GB003 
(217 mg/kg)

No. Only one sample in the subarea exceeded 
the concentration at which HQ using the high 
TRV equals 1.0 for the western meadowlark.

3 27 1 27
A031-2 

(460 mg/kg)

No. Only one sample in the subarea exceeded 
the concentration at which HQ using the high 
TRV equals 1.0 for the western meadowlark.

4 69 7 68
Primarily south of Building A75 

(max 6,810 mg/kg)
Yes - move the area around Building A75 forward 

in FS.

5 69 21 65
Primarily south of Building A17  

(max 1,290 mg/kg)

Yes - move the area around Building A17 forward 
in FS. 

7 5 0 7 -- --
1 18 0 18 -- --
2 38 0 32 -- --
3 21 0 15 -- --

4 65 3 59
Primarily south of Building A75 

(max 5,880 mg/kg)
Yes - move the area around Building A75 forward 

in FS.

5 54 1 49
A266-1  

(4,800 mg/kg)

No.  Contamination likely limited to immediate 
area as sample collected to obtain information 

about activities directly associated with Building 
A266. Furthermore, the presence of the 

pavement at that location prevents exposure of 
ecological receptors to zinc in soil.  

7 5 0 2 -- --

Notes:
-- Not applicable HQ Hazard quotient
= Equals mg/kg Milligram per kilogram
> Greater than TEQ Toxicity equivalency quotient
COEC Chemical of potential ecological concern TRV Toxicity reference value
FS Feasibility study

Ornate Shrew

0.0000016
Ornate Shrew, 

Western Meadowlark

Western Meadowlark, 
Northern Harrier, Ornate 

Shrew

Dioxin TEQ

Lead

Zinc 3,320

205

0.000161

0.52

69
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Table J1-1:  WESTERN MEADOWLARK DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC
Total Prey Ingestion 

Rate1 (kg/day)
Plant Ingestion Rate2 

(kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant 
Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion Rate2 

(kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted 

TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.20E-02 4.45E-03 6.60E-04 1.92E+01 8.55E-02 7.58E-03 4.30E-02 1.25E+03 9.49E+00 1.25E-03 2.91E+04 3.64E+01 1.00E+00 7.41E-02 6.21E+02 1.10E+03 1.55E-01 9.46E+02 6.56E-01 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 6.60E-04 1.92E+01 8.55E-02 7.58E-03 4.30E-02 1.25E+03 9.49E+00 1.25E-03 2.91E+04 3.64E+01 1.00E+00 7.41E-02 6.21E+02 1.10E+02 1.55E-01 9.46E+01 6.56E+00 Sample and others 1996
ANTIMONY
Dose/High TRV 1.20E-02 4.45E-03 1.90E-01 1.41E+01 6.26E-02 7.58E-03 1.00E+00 7.40E+01 5.61E-01 1.25E-03 7.40E+01 9.26E-02 1.00E+00 7.41E-02 9.67E+00 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 1.90E-01 1.41E+01 6.26E-02 7.58E-03 1.00E+00 7.40E+01 5.61E-01 1.25E-03 7.40E+01 9.26E-02 1.00E+00 7.41E-02 9.67E+00 No TRV No TRV No TRV No TRV NA
ARSENIC
Dose/High TRV 1.20E-02 4.45E-03 6.40E-02 1.97E+00 8.78E-03 7.58E-03 1.52E+00 4.68E+01 3.55E-01 1.25E-03 3.08E+01 3.86E-02 1.00E+00 7.41E-02 5.43E+00 2.20E+01 1.17E+00 1.27E+01 4.29E-01 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 6.40E-02 1.97E+00 8.78E-03 7.58E-03 1.52E+00 4.68E+01 3.55E-01 1.25E-03 3.08E+01 3.86E-02 1.00E+00 7.41E-02 5.43E+00 5.50E+00 1.17E+00 3.17E+00 1.72E+00 Navy 1998
BARIUMBARIUM
Dose/High TRV 1.20E-02 4.45E-03 5.70E-02 3.31E+01 1.47E-01 7.58E-03 9.10E-02 5.28E+01 4.00E-01 1.25E-03 5.80E+02 7.26E-01 1.00E+00 7.41E-02 1.72E+01 4.17E+02 1.21E-01 3.78E+02 4.55E-02 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 5.70E-02 3.31E+01 1.47E-01 7.58E-03 9.10E-02 5.28E+01 4.00E-01 1.25E-03 5.80E+02 7.26E-01 1.00E+00 7.41E-02 1.72E+01 2.08E+02 1.21E-01 1.89E+02 9.10E-02 Sample and others 1996
BERYLLIUM
Dose/High TRV 1.20E-02 4.45E-03 R 6.69E-01 2.98E-03 7.58E-03 4.50E-02 5.40E-02 4.10E-04 1.25E-03 1.20E+00 1.50E-03 1.00E+00 7.41E-02 6.60E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 R 6.69E-01 2.98E-03 7.58E-03 4.50E-02 5.40E-02 4.10E-04 1.25E-03 1.20E+00 1.50E-03 1.00E+00 7.41E-02 6.60E-02 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 1.20E-02 4.45E-03 2.50E-01 3.00E+00 1.34E-02 7.58E-03 2.38E+00 2.86E+01 2.17E-01 1.25E-03 1.20E+01 1.50E-02 1.00E+00 7.41E-02 3.31E+00 1.00E+00 1.13E+00 5.80E-01 5.70E+00 DTSC 2009
Dose/Low TRV 1.20E-02 4.45E-03 2.50E-01 3.00E+00 1.34E-02 7.58E-03 2.38E+00 2.86E+01 2.17E-01 1.25E-03 1.20E+01 1.50E-02 1.00E+00 7.41E-02 3.31E+00 7.00E-01 5.10E-01 4.76E-01 6.95E+00 DTSC 2009
CHROMIUM
Dose/High TRV 1.20E-02 4.45E-03 2.40E-02 6.02E+00 2.68E-02 7.58E-03 3.06E-01 7.68E+01 5.82E-01 1.25E-03 2.51E+02 3.14E-01 1.00E+00 7.41E-02 1.25E+01 5.00E+00 1.25E+00 2.84E+00 4.39E+00 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 2.40E-02 6.02E+00 2.68E-02 7.58E-03 3.06E-01 7.68E+01 5.82E-01 1.25E-03 2.51E+02 3.14E-01 1.00E+00 7.41E-02 1.25E+01 1.00E+00 1.25E+00 5.68E-01 2.19E+01 Sample and others 1996
COBALT
Dose/High TRV 1.20E-02 4.45E-03 7.50E-03 2.78E-01 1.24E-03 7.58E-03 1.22E-01 4.51E+00 3.42E-02 1.25E-03 3.70E+01 4.63E-02 1.00E+00 7.41E-02 1.10E+00 7.61E+01 2.92E-01 5.79E+01 1.91E-02 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 7.50E-03 2.78E-01 1.24E-03 7.58E-03 1.22E-01 4.51E+00 3.42E-02 1.25E-03 3.70E+01 4.63E-02 1.00E+00 7.41E-02 1.10E+00 7.61E+00 2.92E-01 5.79E+00 1.91E-01 EPA 2007
COPPER
Dose/High TRV 1.20E-02 4.45E-03 4.40E-02 9.99E+00 4.45E-02 7.58E-03 3.10E-01 7.04E+01 5.34E-01 1.25E-03 2.27E+02 2.84E-01 1.00E+00 7.41E-02 1.16E+01 5.23E+01 4.09E-01 3.71E+01 3.13E-01 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 4.40E-02 9.99E+00 4.45E-02 7.58E-03 3.10E-01 7.04E+01 5.34E-01 1.25E-03 2.27E+02 2.84E-01 1.00E+00 7.41E-02 1.16E+01 2.30E+00 6.39E-01 1.49E+00 7.79E+00 Navy 1998Dose/Low TRV 1.20E 02 4.45E 03 4.40E 02 9.99E 00 4.45E 02 7.58E 03 3.10E 01 7.04E 01 5.34E 01 1.25E 03 2.27E 02 2.84E 01 1.00E 00 7.41E 02 1.16E 01 2.30E 00 6.39E 01 1.49E 00 7.79E 00 Navy 1998
LEAD
Dose/High TRV 1.20E-02 4.45E-03 5.50E-03 3.75E+01 1.67E-01 7.58E-03 1.40E-01 9.53E+02 7.23E+00 1.25E-03 6.81E+03 8.53E+00 1.00E+00 7.41E-02 2.15E+02 8.75E+00 8.00E-01 5.44E+00 3.95E+01 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 5.50E-03 3.75E+01 1.67E-01 7.58E-03 1.40E-01 9.53E+02 7.23E+00 1.25E-03 6.81E+03 8.53E+00 1.00E+00 7.41E-02 2.15E+02 1.40E-02 8.40E-02 1.37E-02 1.57E+04 Navy 1998
MANGANESE
Dose/High TRV 1.20E-02 4.45E-03 2.60E-02 1.52E+02 6.77E-01 7.58E-03 R 1.65E+02 1.25E+00 1.25E-03 5.85E+03 7.32E+00 1.00E+00 7.41E-02 1.25E+02 7.76E+02 1.97E-01 6.38E+02 1.96E-01 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 2.60E-02 1.52E+02 6.77E-01 7.58E-03 R 1.65E+02 1.25E+00 1.25E-03 5.85E+03 7.32E+00 1.00E+00 7.41E-02 1.25E+02 7.76E+01 1.97E-01 6.38E+01 1.96E+00 Navy 1998
MERCURY
Dose/High TRV 1.20E-02 4.45E-03 6.10E-01 1.28E+00 5.71E-03 7.58E-03 1.69E+00 3.56E+00 2.70E-02 1.25E-03 2.10E+00 2.63E-03 1.00E+00 7.41E-02 4.76E-01 1.80E-01 1.00E+00 1.07E-01 4.45E+00 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 6.10E-01 1.28E+00 5.71E-03 7.58E-03 1.69E+00 3.56E+00 2.70E-02 1.25E-03 2.10E+00 2.63E-03 1.00E+00 7.41E-02 4.76E-01 3.90E-02 1.00E+00 2.32E-02 2.06E+01 Navy 1998
MOLYBDENUM
Dose/High TRV 1.20E-02 4.45E-03 1.00E+00 1.20E+00 5.34E-03 7.58E-03 R 1.03E+00 7.79E-03 1.25E-03 1.20E+00 1.50E-03 1.00E+00 7.41E-02 1.97E-01 3.53E+01 1.50E+00 1.93E+01 1.02E-02 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 1.00E+00 1.20E+00 5.34E-03 7.58E-03 R 1.03E+00 7.79E-03 1.25E-03 1.20E+00 1.50E-03 1.00E+00 7.41E-02 1.97E-01 3.50E+00 1.50E+00 1.92E+00 1.03E-01 Sample and others 1996
NICKEL
Dose/High TRV 1.20E-02 4.45E-03 1.10E-02 1.25E+00 5.59E-03 7.58E-03 1.06E+00 1.21E+02 9.16E-01 1.25E-03 1.14E+02 1.43E-01 1.00E+00 7.41E-02 1.44E+01 5.52E+01 5.80E-02 5.79E+01 2.48E-01 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 1.10E-02 1.25E+00 5.59E-03 7.58E-03 1.06E+00 1.21E+02 9.16E-01 1.25E-03 1.14E+02 1.43E-01 1.00E+00 7.41E-02 1.44E+01 1.38E+00 6.13E-01 9.04E-01 1.59E+01 Navy 1998
SELENIUM
Dose/High TRV 1.20E-02 4.45E-03 R 1.21E+00 5.40E-03 7.58E-03 R 1.21E+00 9.20E-03 1.25E-03 2.20E+00 2.75E-03 1.00E+00 7.41E-02 2.34E-01 9.30E-01 1.11E+00 5.41E-01 4.33E-01 Navy 1998g y
Dose/Low TRV 1.20E-02 4.45E-03 R 1.21E+00 5.40E-03 7.58E-03 R 1.21E+00 9.20E-03 1.25E-03 2.20E+00 2.75E-03 1.00E+00 7.41E-02 2.34E-01 2.30E-01 1.11E+00 1.34E-01 1.75E+00 Navy 1998
SILVER
Dose/High TRV 1.20E-02 4.45E-03 1.40E-02 5.64E-02 2.51E-04 7.58E-03 2.05E+00 8.23E+00 6.24E-02 1.25E-03 4.03E+00 5.04E-03 1.00E+00 7.41E-02 9.14E-01 2.02E+01 6.62E-01 1.30E+01 7.01E-02 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 1.40E-02 5.64E-02 2.51E-04 7.58E-03 2.05E+00 8.23E+00 6.24E-02 1.25E-03 4.03E+00 5.04E-03 1.00E+00 7.41E-02 9.14E-01 2.02E+00 6.62E-01 1.30E+00 7.01E-01 EPA 2007
THALLIUM
Dose/High TRV 1.20E-02 4.45E-03 1.00E+00 1.71E-01 7.62E-04 7.58E-03 1.00E+00 1.71E-01 1.30E-03 1.25E-03 1.71E-01 2.14E-04 1.00E+00 7.41E-02 3.07E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 1.00E+00 1.71E-01 7.62E-04 7.58E-03 1.00E+00 1.71E-01 1.30E-03 1.25E-03 1.71E-01 2.14E-04 1.00E+00 7.41E-02 3.07E-02 No TRV No TRV No TRV No TRV NA
TIN
Dose/High TRV 1.20E-02 4.45E-03 1.00E+00 4.38E+01 1.95E-01 7.58E-03 1.00E+00 4.38E+01 3.32E-01 1.25E-03 4.38E+01 5.49E-02 1.00E+00 7.41E-02 7.86E+00 1.69E+01 1.50E-01 1.47E+01 5.36E-01 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 1.00E+00 4.38E+01 1.95E-01 7.58E-03 1.00E+00 4.38E+01 3.32E-01 1.25E-03 4.38E+01 5.49E-02 1.00E+00 7.41E-02 7.86E+00 6.80E+00 1.50E-01 5.91E+00 1.33E+00 Sample and others 1996
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Table J1-1:  WESTERN MEADOWLARK DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC
Total Prey Ingestion 

Rate1 (kg/day)
Plant Ingestion Rate2 

(kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant 
Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion Rate2 

(kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted 

TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

TITANIUM
Dose/High TRV 1.20E-02 4.45E-03 1.00E+00 7.24E+03 3.22E+01 7.58E-03 1.00E+00 7.24E+03 5.49E+01 1.25E-03 7.24E+03 9.06E+00 1.00E+00 7.41E-02 1.30E+03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 1.00E+00 7.24E+03 3.22E+01 7.58E-03 1.00E+00 7.24E+03 5.49E+01 1.25E-03 7.24E+03 9.06E+00 1.00E+00 7.41E-02 1.30E+03 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 1.20E-02 4.45E-03 2.10E-02 6.66E+00 2.96E-02 7.58E-03 4.20E-02 1.33E+01 1.01E-01 1.25E-03 3.17E+02 3.97E-01 1.00E+00 7.41E-02 7.12E+00 1.14E+02 1.17E+00 6.56E+01 1.08E-01 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 2.10E-02 6.66E+00 2.96E-02 7.58E-03 4.20E-02 1.33E+01 1.01E-01 1.25E-03 3.17E+02 3.97E-01 1.00E+00 7.41E-02 7.12E+00 1.14E+01 1.17E+00 6.56E+00 1.08E+00 Sample and others 1996
ZINC
Dose/High TRV 1.20E-02 4.45E-03 6.60E-02 3.88E+02 1.73E+00 7.58E-03 6.00E-01 3.53E+03 2.68E+01 1.25E-03 5.88E+03 7.36E+00 1.00E+00 7.41E-02 4.84E+02 1.72E+02 9.55E-01 1.03E+02 4.69E+00 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 6.60E-02 3.88E+02 1.73E+00 7.58E-03 6.00E-01 3.53E+03 2.68E+01 1.25E-03 5.88E+03 7.36E+00 1.00E+00 7.41E-02 4.84E+02 1.72E+01 9.55E-01 1.03E+01 4.69E+01 Navy 1998
CARBAZOLECARBAZOLE
Dose/High TRV 1.20E-02 4.45E-03 4.82E+00 2.51E-01 1.12E-03 7.58E-03 2.90E+01 1.51E+00 1.14E-02 1.25E-03 5.20E-02 6.51E-05 1.00E+00 7.41E-02 1.70E-01 7.70E-01 4.66E-01 5.33E-01 3.19E-01 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 4.82E+00 2.51E-01 1.12E-03 7.58E-03 2.90E+01 1.51E+00 1.14E-02 1.25E-03 5.20E-02 6.51E-05 1.00E+00 7.41E-02 1.70E-01 7.70E-02 4.66E-01 5.33E-02 3.19E+00 Sample and others 1996
DIBENZOFURAN
Dose/High TRV 1.20E-02 4.45E-03 3.05E+00 2.10E-01 9.37E-04 7.58E-03 2.95E+01 2.04E+00 1.54E-02 1.25E-03 6.90E-02 8.64E-05 1.00E+00 7.41E-02 2.22E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 3.05E+00 2.10E-01 9.37E-04 7.58E-03 2.95E+01 2.04E+00 1.54E-02 1.25E-03 6.90E-02 8.64E-05 1.00E+00 7.41E-02 2.22E-01 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 1.20E-02 4.45E-03 6.38E+01 8.30E+00 3.70E-02 7.58E-03 2.66E+01 3.46E+00 2.62E-02 1.25E-03 1.30E-01 1.63E-04 1.00E+00 7.41E-02 8.55E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 6.38E+01 8.30E+00 3.70E-02 7.58E-03 2.66E+01 3.46E+00 2.62E-02 1.25E-03 1.30E-01 1.63E-04 1.00E+00 7.41E-02 8.55E-01 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 1.20E-02 4.45E-03 1.67E+00 5.19E+00 2.31E-02 7.58E-03 2.60E+00 8.08E+00 6.13E-02 1.25E-03 3.11E+00 3.89E-03 1.00E+00 7.41E-02 1.19E+00 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 1.67E+00 5.19E+00 2.31E-02 7.58E-03 2.60E+00 8.08E+00 6.13E-02 1.25E-03 3.11E+00 3.89E-03 1.00E+00 7.41E-02 1.19E+00 No TRV No TRV No TRV No TRV NA
TOTAL LMW PAHS
Dose/High TRV 1.20E-02 4.45E-03 R 2.65E-01 1.18E-03 7.58E-03 3.04E+00 3.00E+00 2.27E-02 1.25E-03 9.86E-01 1.23E-03 1.00E+00 7.41E-02 3.39E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 R 2.65E-01 1.18E-03 7.58E-03 3.04E+00 3.00E+00 2.27E-02 1.25E-03 9.86E-01 1.23E-03 1.00E+00 7.41E-02 3.39E-01 No TRV No TRV No TRV No TRV NA
AROCLOR-1254
Dose/High TRV 1.20E-02 4.45E-03 1.44E-01 3.46E-03 1.54E-05 7.58E-03 3.28E+01 7.86E-01 5.96E-03 1.25E-03 2.40E-02 3.00E-05 1.00E+00 7.41E-02 8.11E-02 1.80E+00 1.00E+00 1.07E+00 7.58E-02 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 1.44E-01 3.46E-03 1.54E-05 7.58E-03 3.28E+01 7.86E-01 5.96E-03 1.25E-03 2.40E-02 3.00E-05 1.00E+00 7.41E-02 8.11E-02 1.80E-01 1.00E+00 1.07E-01 7.58E-01 Sample and others 1996ose/ o 0 0 5 03 0 3 6 03 5 05 58 03 3 8 0 86 0 5 96 03 5 03 3 00 05 00 00 0 8 0 0 0 58 0 p
AROCLOR-1260
Dose/High TRV 1.20E-02 4.45E-03 2.65E-02 2.44E-02 1.09E-04 7.58E-03 3.47E+01 3.19E+01 2.42E-01 1.25E-03 9.20E-01 1.15E-03 1.00E+00 7.41E-02 3.28E+00 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 2.65E-02 2.44E-02 1.09E-04 7.58E-03 3.47E+01 3.19E+01 2.42E-01 1.25E-03 9.20E-01 1.15E-03 1.00E+00 7.41E-02 3.28E+00 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 1.20E-02 4.45E-03 2.55E-01 6.24E-02 2.78E-04 7.58E-03 3.21E+01 7.85E+00 5.95E-02 1.25E-03 2.44E-01 3.06E-04 1.00E+00 7.41E-02 8.11E-01 1.27E+00 1.72E+00 6.77E-01 1.20E+00 Navy 1998
Dose/Low TRV 1.20E-02 4.45E-03 2.55E-01 6.24E-02 2.78E-04 7.58E-03 3.21E+01 7.85E+00 5.95E-02 1.25E-03 2.44E-01 3.06E-04 1.00E+00 7.41E-02 8.11E-01 9.00E-02 8.00E-01 5.59E-02 1.45E+01 Navy 1998
DIELDRIN
Dose/High TRV 1.20E-02 4.45E-03 1.23E+00 1.23E-02 5.48E-05 7.58E-03 1.47E+01 1.47E-01 1.11E-03 1.25E-03 1.00E-02 1.25E-05 1.00E+00 7.41E-02 1.60E-02 7.70E-01 4.66E-01 5.33E-01 2.99E-02 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 1.23E+00 1.23E-02 5.48E-05 7.58E-03 1.47E+01 1.47E-01 1.11E-03 1.25E-03 1.00E-02 1.25E-05 1.00E+00 7.41E-02 1.60E-02 7.70E-02 4.70E-01 5.32E-02 3.00E-01 Sample and others 1996
ENDOSULFAN I
Dose/High TRV 1.20E-02 4.45E-03 6.56E+00 1.31E-02 5.84E-05 7.58E-03 2.92E+01 5.84E-02 4.43E-04 1.25E-03 2.00E-03 2.50E-06 1.00E+00 7.41E-02 6.80E-03 1.00E+02 4.00E-01 7.14E+01 9.53E-05 Calculated
Dose/Low TRV 1.20E-02 4.45E-03 6.56E+00 1.31E-02 5.84E-05 7.58E-03 2.92E+01 5.84E-02 4.43E-04 1.25E-03 2.00E-03 2.50E-06 1.00E+00 7.41E-02 6.80E-03 1.00E+01 4.00E-01 7.14E+00 9.53E-04 Sample and others 1996
TOTAL DDTs
Dose/High TRV 1.20E-02 4.45E-03 R 2.04E-02 9.10E-05 7.58E-03 1.12E+01 1.79E+00 1.36E-02 1.25E-03 1.60E-01 2.00E-04 1.00E+00 7.41E-02 1.87E-01 2.80E-02 3.50E+00 1.30E-02 1.45E+01 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 R 2.04E-02 9.10E-05 7.58E-03 1.12E+01 1.79E+00 1.36E-02 1.25E-03 1.60E-01 2.00E-04 1.00E+00 7.41E-02 1.87E-01 2.80E-03 3.50E+00 1.30E-03 1.45E+02 Sample and others 1996
TOTAL ENDRINS
Dose/High TRV 1.20E-02 4.45E-03 8.90E-01 8.01E-03 3.57E-05 7.58E-03 3.08E+01 2.77E-01 2.10E-03 1.25E-03 9.00E-03 1.13E-05 1.00E+00 7.41E-02 2.90E-02 1.00E-01 1.81E-01 8.36E-02 3.47E-01 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 8.90E-01 8.01E-03 3.57E-05 7.58E-03 3.08E+01 2.77E-01 2.10E-03 1.25E-03 9.00E-03 1.13E-05 1.00E+00 7.41E-02 2.90E-02 1.00E-02 1.81E-01 8.36E-03 3.47E+00 Sample and others 1996
TOTAL BHC
Dose/High TRV 1.20E-02 4.45E-03 4.82E+00 9.64E-03 4.29E-05 7.58E-03 2.90E+01 5.81E-02 4.40E-04 1.25E-03 2.00E-03 2.50E-06 1.00E+00 7.41E-02 6.56E-03 2.25E+00 1.50E-01 1.95E+00 3.36E-03 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 4.82E+00 9.64E-03 4.29E-05 7.58E-03 2.90E+01 5.81E-02 4.40E-04 1.25E-03 2.00E-03 2.50E-06 1.00E+00 7.41E-02 6.56E-03 5.60E-01 1.50E-01 4.86E-01 1.35E-02 Sample and others 1996
TOTAL CHLORDANES
Dose/High TRV 1.20E-02 4.45E-03 2.96E-01 5.04E-03 2.24E-05 7.58E-03 3.19E+01 5.43E-01 4.12E-03 1.25E-03 1.70E-02 2.13E-05 1.00E+00 7.41E-02 5.62E-02 9.20E+00 3.00E-02 1.10E+01 5.10E-03 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 2.96E-01 5.04E-03 2.24E-05 7.58E-03 3.19E+01 5.43E-01 4.12E-03 1.25E-03 1.70E-02 2.13E-05 1.00E+00 7.41E-02 5.62E-02 4.60E+00 3.00E-02 5.51E+00 1.02E-02 Sample and others 1996
PICRIC ACID
Dose/High TRV 1.20E-02 4.45E-03 7.41E+01 2.00E+00 8.91E-03 7.58E-03 2.64E+01 7.13E-01 5.41E-03 1.25E-03 2.70E-02 3.38E-05 1.00E+00 7.41E-02 1.94E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 7.41E+01 2.00E+00 8.91E-03 7.58E-03 2.64E+01 7.13E-01 5.41E-03 1.25E-03 2.70E-02 3.38E-05 1.00E+00 7.41E-02 1.94E-01 No TRV No TRV No TRV No TRV NA
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Table J1-1:  WESTERN MEADOWLARK DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC
Total Prey Ingestion 

Rate1 (kg/day)
Plant Ingestion Rate2 

(kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant 
Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion Rate2 

(kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted 

TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

2,4-DINITROTOLUENE
Dose/High TRV 1.20E-02 4.45E-03 3.52E+01 3.31E+01 1.47E-01 7.58E-03 2.71E+01 2.55E+01 1.93E-01 1.25E-03 9.40E-01 1.18E-03 1.00E+00 7.41E-02 4.61E+00 1.30E+00 1.84E-01 1.08E+00 4.26E+00 U.S. Army CHPPM 2006
Dose/Low TRV 1.20E-02 4.45E-03 3.52E+01 3.31E+01 1.47E-01 7.58E-03 2.71E+01 2.55E+01 1.93E-01 1.25E-03 9.40E-01 1.18E-03 1.00E+00 7.41E-02 4.61E+00 1.00E-02 1.84E-01 8.34E-03 5.53E+02 U.S. Army CHPPM 2006
2,6-DINITROTOLUENE
Dose/High TRV 1.20E-02 4.45E-03 3.07E+01 1.23E+00 5.47E-03 7.58E-03 2.73E+01 1.09E+00 8.28E-03 1.25E-03 4.00E-02 5.01E-05 1.00E+00 7.41E-02 1.86E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 3.07E+01 1.23E+00 5.47E-03 7.58E-03 2.73E+01 1.09E+00 8.28E-03 1.25E-03 4.00E-02 5.01E-05 1.00E+00 7.41E-02 1.86E-01 No TRV No TRV No TRV No TRV NA
N-NITROSODIPHENYLAMINE
Dose/High TRV 1.20E-02 4.45E-03 9.46E+00 8.14E-01 3.62E-03 7.58E-03 2.84E+01 2.44E+00 1.85E-02 1.25E-03 8.60E-02 1.08E-04 1.00E+00 7.41E-02 3.00E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 9.46E+00 8.14E-01 3.62E-03 7.58E-03 2.84E+01 2.44E+00 1.85E-02 1.25E-03 8.60E-02 1.08E-04 1.00E+00 7.41E-02 3.00E-01 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL4-METHYLPHENOL
Dose/High TRV 1.20E-02 4.45E-03 1.00E+00 1.40E-02 6.24E-05 7.58E-03 1.00E+00 1.40E-02 1.06E-04 1.25E-03 1.40E-02 1.75E-05 1.00E+00 7.41E-02 2.51E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.20E-02 4.45E-03 1.00E+00 1.40E-02 6.24E-05 7.58E-03 1.00E+00 1.40E-02 1.06E-04 1.25E-03 1.40E-02 1.75E-05 1.00E+00 7.41E-02 2.51E-03 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (BIRDS)
Dose/High TRV 1.20E-02 4.45E-03 1.42E-01 1.24E-05 5.53E-08 7.58E-03 3.28E+01 2.86E-03 2.17E-05 1.25E-03 8.72E-05 1.09E-07 1.00E+00 7.41E-02 2.95E-04 1.40E-04 1.00E+00 8.32E-05 3.54E+00 Sample and others 1996
Dose/Low TRV 1.20E-02 4.45E-03 1.42E-01 1.24E-05 5.53E-08 7.58E-03 3.28E+01 2.86E-03 2.17E-05 1.25E-03 8.72E-05 1.09E-07 1.00E+00 7.41E-02 2.95E-04 1.40E-05 1.00E+00 8.32E-06 3.54E+01 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)

Mammal 
BAF3     

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 3.64E-02 3.64E-02 7.30E-03 2.12E+02 7.74E+00 2.08E-03 2.91E+04 6.04E+01 1.00E+00 2.90E-01 2.35E+02 1.10E+03 1.55E-01 1.24E+03 1.89E-01 Calculated
Dose/Low TRV 3.64E-02 3.64E-02 7.30E-03 2.12E+02 7.74E+00 2.08E-03 2.91E+04 6.04E+01 1.00E+00 2.90E-01 2.35E+02 1.10E+02 1.55E-01 1.24E+02 1.89E+00 Sample and others 1996
ANTIMONY
Dose/High TRV 3.64E-02 3.64E-02 1.27E+00 9.40E+01 3.42E+00 2.08E-03 7.40E+01 1.54E-01 1.00E+00 2.90E-01 1.23E+01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.27E+00 9.40E+01 3.42E+00 2.08E-03 7.40E+01 1.54E-01 1.00E+00 2.90E-01 1.23E+01 No TRV No TRV No TRV No TRV NA
ARSENIC
Dose/High TRV 3.64E-02 3.64E-02 R 1.30E-01 4.73E-03 2.08E-03 3.08E+01 6.40E-02 1.00E+00 2.90E-01 2.37E-01 2.20E+01 1.17E+00 1.66E+01 1.42E-02 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 R 1.30E-01 4.73E-03 2.08E-03 3.08E+01 6.40E-02 1.00E+00 2.90E-01 2.37E-01 5.50E+00 1.17E+00 4.16E+00 5.69E-02 Navy 1998
BARIUM
Dose/High TRV 3.64E-02 3.64E-02 6.00E-02 3.48E+01 1.27E+00 2.08E-03 5.80E+02 1.20E+00 1.00E+00 2.90E-01 8.52E+00 4.17E+02 1.21E-01 4.96E+02 1.72E-02 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 6.00E-02 3.48E+01 1.27E+00 2.08E-03 5.80E+02 1.20E+00 1.00E+00 2.90E-01 8.52E+00 2.08E+02 1.21E-01 2.48E+02 3.44E-02 Sample and others 1996
BERYLLIUM
Dose/High TRV 3.64E-02 3.64E-02 R 4.05E-03 1.48E-04 2.08E-03 1.20E+00 2.49E-03 1.00E+00 2.90E-01 9.10E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 R 4.05E-03 1.48E-04 2.08E-03 1.20E+00 2.49E-03 1.00E+00 2.90E-01 9.10E-03 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 3.64E-02 3.64E-02 R 9.20E-01 3.35E-02 2.08E-03 1.20E+01 2.49E-02 1.00E+00 2.90E-01 2.01E-01 1.00E+00 1.13E+00 7.62E-01 2.64E-01 DTSC 2009
Dose/Low TRV 3.64E-02 3.64E-02 R 9.20E-01 3.35E-02 2.08E-03 1.20E+01 2.49E-02 1.00E+00 2.90E-01 2.01E-01 7.00E-01 5.10E-01 6.25E-01 3.22E-01 DTSC 2009
CHROMIUM
Dose/High TRV 3.64E-02 3.64E-02 3.00E-02 7.53E+00 2.74E-01 2.08E-03 2.51E+02 5.21E-01 1.00E+00 2.90E-01 2.74E+00 5.00E+00 1.25E+00 3.73E+00 7.35E-01 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 3.00E-02 7.53E+00 2.74E-01 2.08E-03 2.51E+02 5.21E-01 1.00E+00 2.90E-01 2.74E+00 1.00E+00 1.25E+00 7.47E-01 3.67E+00 Sample and others 1996
COBALT
Dose/High TRV 3.64E-02 3.64E-02 R 1.29E+00 4.69E-02 2.08E-03 3.70E+01 7.68E-02 1.00E+00 2.90E-01 4.27E-01 7.61E+01 2.92E-01 7.60E+01 5.61E-03 Calculated
Dose/Low TRV 3.64E-02 3.64E-02 R 1.29E+00 4.69E-02 2.08E-03 3.70E+01 7.68E-02 1.00E+00 2.90E-01 4.27E-01 7.61E+00 2.92E-01 7.60E+00 5.61E-02 EPA 2007
COPPER
Dose/High TRV 3.64E-02 3.64E-02 1.50E-01 3.41E+01 1.24E+00 2.08E-03 2.27E+02 4.71E-01 1.00E+00 2.90E-01 5.90E+00 5.23E+01 4.09E-01 4.88E+01 1.21E-01 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 1.50E-01 3.41E+01 1.24E+00 2.08E-03 2.27E+02 4.71E-01 1.00E+00 2.90E-01 5.90E+00 2.30E+00 6.39E-01 1.96E+00 3.01E+00 Navy 1998
LEAD
Dose/High TRV 3.64E-02 3.64E-02 1.40E-01 9.53E+02 3.47E+01 2.08E-03 6.81E+03 1.41E+01 1.00E+00 2.90E-01 1.69E+02 8.75E+00 8.00E-01 7.14E+00 2.36E+01 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 1.40E-01 9.53E+02 3.47E+01 2.08E-03 6.81E+03 1.41E+01 1.00E+00 2.90E-01 1.69E+02 1.40E-02 8.40E-02 1.79E-02 9.40E+03 Navy 1998
MANGANESE
Dose/High TRV 3.64E-02 3.64E-02 2.05E-02 1.20E+02 4.37E+00 2.08E-03 5.85E+03 1.21E+01 1.00E+00 2.90E-01 5.70E+01 7.76E+02 1.97E-01 8.39E+02 6.79E-02 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 2.05E-02 1.20E+02 4.37E+00 2.08E-03 5.85E+03 1.21E+01 1.00E+00 2.90E-01 5.70E+01 7.76E+01 1.97E-01 8.39E+01 6.79E-01 Navy 1998
MERCURY
Dose/High TRV 3.64E-02 3.64E-02 5.43E-02 1.14E-01 4.15E-03 2.08E-03 2.10E+00 4.36E-03 1.00E+00 2.90E-01 2.94E-02 1.80E-01 1.00E+00 1.41E-01 2.09E-01 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 5.43E-02 1.14E-01 4.15E-03 2.08E-03 2.10E+00 4.36E-03 1.00E+00 2.90E-01 2.94E-02 3.90E-02 1.00E+00 3.04E-02 9.64E-01 Navy 1998
MOLYBDENUM
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 1.20E+00 4.37E-02 2.08E-03 1.20E+00 2.49E-03 1.00E+00 2.90E-01 1.59E-01 3.53E+01 1.50E+00 2.54E+01 6.27E-03 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 1.20E+00 4.37E-02 2.08E-03 1.20E+00 2.49E-03 1.00E+00 2.90E-01 1.59E-01 3.50E+00 1.50E+00 2.52E+00 6.32E-02 Sample and others 1996
NICKEL
Dose/High TRV 3.64E-02 3.64E-02 R 7.10E+00 2.59E-01 2.08E-03 1.14E+02 2.37E-01 1.00E+00 2.90E-01 1.71E+00 5.52E+01 5.80E-02 7.61E+01 2.24E-02 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 R 7.10E+00 2.59E-01 2.08E-03 1.14E+02 2.37E-01 1.00E+00 2.90E-01 1.71E+00 1.38E+00 6.13E-01 1.19E+00 1.44E+00 Navy 1998
SELENIUM
Dose/High TRV 3.64E-02 3.64E-02 1.63E+00 3.59E+00 1.31E-01 2.08E-03 2.20E+00 4.57E-03 1.00E+00 2.90E-01 4.66E-01 9.30E-01 1.11E+00 7.11E-01 6.55E-01 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 1.63E+00 3.59E+00 1.31E-01 2.08E-03 2.20E+00 4.57E-03 1.00E+00 2.90E-01 4.66E-01 2.30E-01 1.11E+00 1.76E-01 2.65E+00 Navy 1998

Table J1-2:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
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Table J1-2:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)

SILVER
Dose/High TRV 3.64E-02 3.64E-02 4.00E-03 1.61E-02 5.87E-04 2.08E-03 4.03E+00 8.36E-03 1.00E+00 2.90E-01 3.08E-02 2.02E+01 6.62E-01 1.71E+01 1.80E-03 Calculated
Dose/Low TRV 3.64E-02 3.64E-02 4.00E-03 1.61E-02 5.87E-04 2.08E-03 4.03E+00 8.36E-03 1.00E+00 2.90E-01 3.08E-02 2.02E+00 6.62E-01 1.71E+00 1.80E-02 EPA 2007
THALLIUM
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 1.71E-01 6.23E-03 2.08E-03 1.71E-01 3.55E-04 1.00E+00 2.90E-01 2.27E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 1.71E-01 6.23E-03 2.08E-03 1.71E-01 3.55E-04 1.00E+00 2.90E-01 2.27E-02 No TRV No TRV No TRV No TRV NA
TIN
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 4.38E+01 1.60E+00 2.08E-03 4.38E+01 9.10E-02 1.00E+00 2.90E-01 5.82E+00 1.69E+01 1.50E-01 1.93E+01 3.02E-01 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 4.38E+01 1.60E+00 2.08E-03 4.38E+01 9.10E-02 1.00E+00 2.90E-01 5.82E+00 6.80E+00 1.50E-01 7.76E+00 7.50E-01 Sample and others 1996
TITANIUM
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 7.24E+03 2.64E+02 2.08E-03 7.24E+03 1.50E+01 1.00E+00 2.90E-01 9.61E+02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 7.24E+03 2.64E+02 2.08E-03 7.24E+03 1.50E+01 1.00E+00 2.90E-01 9.61E+02 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 3.64E-02 3.64E-02 1.23E-02 3.90E+00 1.42E-01 2.08E-03 3.17E+02 6.58E-01 1.00E+00 2.90E-01 2.76E+00 1.14E+02 1.17E+00 8.62E+01 3.20E-02 Calculated
Dose/Low TRV 3.64E-02 3.64E-02 1.23E-02 3.90E+00 1.42E-01 2.08E-03 3.17E+02 6.58E-01 1.00E+00 2.90E-01 2.76E+00 1.14E+01 1.17E+00 8.62E+00 3.20E-01 Sample and others 1996
ZINC
Dose/High TRV 3.64E-02 3.64E-02 8.90E-01 5.23E+03 1.91E+02 2.08E-03 5.88E+03 1.22E+01 1.00E+00 2.90E-01 7.00E+02 1.72E+02 9.55E-01 1.36E+02 5.16E+00 Navy 1998
Dose/Low TRV 3.64E-02 3.64E-02 8.90E-01 5.23E+03 1.91E+02 2.08E-03 5.88E+03 1.22E+01 1.00E+00 2.90E-01 7.00E+02 1.72E+01 9.55E-01 1.36E+01 5.16E+01 Navy 1998
CARBAZOLE
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 5.20E-02 1.89E-03 2.08E-03 5.20E-02 1.08E-04 1.00E+00 2.90E-01 6.90E-03 7.70E-01 4.66E-01 7.00E-01 9.86E-03 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 5.20E-02 1.89E-03 2.08E-03 5.20E-02 1.08E-04 1.00E+00 2.90E-01 6.90E-03 7.70E-02 4.66E-01 7.00E-02 9.86E-02 Sample and others 1996
DIBENZOFURAN
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 6.90E-02 2.51E-03 2.08E-03 6.90E-02 1.43E-04 1.00E+00 2.90E-01 9.16E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 6.90E-02 2.51E-03 2.08E-03 6.90E-02 1.43E-04 1.00E+00 2.90E-01 9.16E-03 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 1.30E-01 4.74E-03 2.08E-03 1.30E-01 2.70E-04 1.00E+00 2.90E-01 1.73E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 1.30E-01 4.74E-03 2.08E-03 1.30E-01 2.70E-04 1.00E+00 2.90E-01 1.73E-02 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 2.13E-02 2.13E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 3.11E+00 6.45E-03 1.00E+00 2.90E-01 2.22E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 3.11E+00 6.45E-03 1.00E+00 2.90E-01 2.22E-02 No TRV No TRV No TRV No TRV NA
TOTAL LMW PAHS
Dose/High TRV 3.64E-02 3.64E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 9.86E-01 2.05E-03 1.00E+00 2.90E-01 7.06E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 9.86E-01 2.05E-03 1.00E+00 2.90E-01 7.06E-03 No TRV No TRV No TRV No TRV NA
AROCLOR-1254
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.40E-02 8.74E-04 2.08E-03 2.40E-02 4.98E-05 1.00E+00 2.90E-01 3.19E-03 1.80E+00 1.00E+00 1.41E+00 2.27E-03 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.40E-02 8.74E-04 2.08E-03 2.40E-02 4.98E-05 1.00E+00 2.90E-01 3.19E-03 1.80E-01 1.00E+00 1.41E-01 2.27E-02 Sample and others 1996
AROCLOR-1260
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 9.20E-01 3.35E-02 2.08E-03 9.20E-01 1.91E-03 1.00E+00 2.90E-01 1.22E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 9.20E-01 3.35E-02 2.08E-03 9.20E-01 1.91E-03 1.00E+00 2.90E-01 1.22E-01 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.44E-01 8.90E-03 2.08E-03 2.44E-01 5.08E-04 1.00E+00 2.90E-01 3.25E-02 1.27E+00 1.72E+00 8.90E-01 3.65E-02 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.44E-01 8.90E-03 2.08E-03 2.44E-01 5.08E-04 1.00E+00 2.90E-01 3.25E-02 9.00E-02 8.00E-01 7.35E-02 4.42E-01 Navy 1998
DIELDRIN
Dose/High TRV 3.64E-02 3.64E-02 3.35E+00 3.35E-02 1.22E-03 2.08E-03 1.00E-02 2.08E-05 1.00E+00 2.90E-01 4.28E-03 7.70E-01 4.66E-01 7.00E-01 6.11E-03 Calculated

Dose/Low TRV 3.64E-02 3.64E-02 3.35E+00 3.35E-02 1.22E-03 2.08E-03 1.00E-02 2.08E-05 1.00E+00 2.90E-01 4.28E-03 7.70E-02 4.70E-01 6.99E-02 6.12E-02 Sample and others 1996
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Table J1-2:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)

ENDOSULFAN I
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.00E-03 7.29E-05 2.08E-03 2.00E-03 4.15E-06 1.00E+00 2.90E-01 2.66E-04 1.00E+02 4.00E-01 9.38E+01 2.83E-06 Calculated
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.00E-03 7.29E-05 2.08E-03 2.00E-03 4.15E-06 1.00E+00 2.90E-01 2.66E-04 1.00E+01 4.00E-01 9.38E+00 2.83E-05 Sample and others 1996

TOTAL DDTs

Dose/High TRV 3.64E-02 3.64E-02 R 8.66E+00 3.15E-01 2.08E-03 1.60E-01 3.32E-04 1.00E+00 2.90E-01 1.09E+00 2.80E-02 3.50E+00 1.70E-02 6.40E+01 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 R 8.66E+00 3.15E-01 2.08E-03 1.60E-01 3.32E-04 1.00E+00 2.90E-01 1.09E+00 2.80E-03 3.50E+00 1.70E-03 6.40E+02 Sample and others 1996

TOTAL ENDRINS

Dose/High TRV 3.64E-02 3.64E-02 9.38E+00 8.44E-02 3.08E-03 2.08E-03 9.00E-03 1.87E-05 1.00E+00 2.90E-01 1.07E-02 1.00E-01 1.81E-01 1.10E-01 9.71E-02 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 9.38E+00 8.44E-02 3.08E-03 2.08E-03 9.00E-03 1.87E-05 1.00E+00 2.90E-01 1.07E-02 1.00E-02 1.81E-01 1.10E-02 9.71E-01 Sample and others 1996

TOTAL BHC

Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.00E-03 7.29E-05 2.08E-03 2.00E-03 4.15E-06 1.00E+00 2.90E-01 2.66E-04 2.25E+00 1.50E-01 2.57E+00 1.03E-04 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.00E-03 7.29E-05 2.08E-03 2.00E-03 4.15E-06 1.00E+00 2.90E-01 2.66E-04 5.60E-01 1.50E-01 6.39E-01 4.16E-04 Sample and others 1996

TOTAL CHLORDANES

Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 1.70E-02 6.19E-04 2.08E-03 1.70E-02 3.53E-05 1.00E+00 2.90E-01 2.26E-03 9.20E+00 3.00E-02 1.45E+01 1.56E-04 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 1.70E-02 6.19E-04 2.08E-03 1.70E-02 3.53E-05 1.00E+00 2.90E-01 2.26E-03 4.60E+00 3.00E-02 7.24E+00 3.12E-04 Sample and others 1996
PICRIC ACID
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.70E-02 9.84E-04 2.08E-03 2.70E-02 5.61E-05 1.00E+00 2.90E-01 3.59E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.70E-02 9.84E-04 2.08E-03 2.70E-02 5.61E-05 1.00E+00 2.90E-01 3.59E-03 No TRV No TRV No TRV No TRV NA
2,4-DINITROTOLUENE
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 9.40E-01 3.42E-02 2.08E-03 9.40E-01 1.95E-03 1.00E+00 2.90E-01 1.25E-01 1.30E+00 1.84E-01 1.42E+00 8.77E-02 U.S. Army CHPPM 2006
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 9.40E-01 3.42E-02 2.08E-03 9.40E-01 1.95E-03 1.00E+00 2.90E-01 1.25E-01 1.00E-02 1.84E-01 1.10E-02 1.14E+01 U.S. Army CHPPM 2006
2,6-DINITROTOLUENE
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 4.00E-02 1.46E-03 2.08E-03 4.00E-02 8.31E-05 1.00E+00 2.90E-01 5.31E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 4.00E-02 1.46E-03 2.08E-03 4.00E-02 8.31E-05 1.00E+00 2.90E-01 5.31E-03 No TRV No TRV No TRV No TRV NA
N-NITROSODIPHENYLAMINE
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 8.60E-02 3.13E-03 2.08E-03 8.60E-02 1.79E-04 1.00E+00 2.90E-01 1.14E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 8.60E-02 3.13E-03 2.08E-03 8.60E-02 1.79E-04 1.00E+00 2.90E-01 1.14E-02 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 1.40E-02 5.10E-04 2.08E-03 1.40E-02 2.91E-05 1.00E+00 2.90E-01 1.86E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 1.40E-02 5.10E-04 2.08E-03 1.40E-02 2.91E-05 1.00E+00 2.90E-01 1.86E-03 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (BIRDS)
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 8.72E-05 3.18E-06 2.08E-03 8.72E-05 1.81E-07 1.00E+00 2.90E-01 1.16E-05 1.40E-04 1.00E+00 1.09E-04 1.06E-01 Sample and others 1996
Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 8.72E-05 3.18E-06 2.08E-03 8.72E-05 1.81E-07 1.00E+00 2.90E-01 1.16E-05 1.40E-05 1.00E+00 1.09E-05 1.06E+00 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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ALUMINUM
Dose/High TRV 4.90E-03 4.90E-03 6.60E-04 2.34E+01 1.15E-01 1.18E-04 3.54E+04 4.16E+00 1.00E+00 3.24E-02 1.32E+02 1.93E+01 3.00E-02 1.92E+01 6.87E+00 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 6.60E-04 2.34E+01 1.15E-01 1.18E-04 3.54E+04 4.16E+00 1.00E+00 3.24E-02 1.32E+02 1.93E+00 3.00E-02 1.92E+00 6.87E+01 Sample and others 1996

ANTIMONY
Dose/High TRV 4.90E-03 4.90E-03 1.90E-01 1.41E+01 6.89E-02 1.18E-04 7.40E+01 8.70E-03 1.00E+00 3.24E-02 2.40E+00 1.25E+00 3.00E-02 1.24E+00 1.93E+00 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.90E-01 1.41E+01 6.89E-02 1.18E-04 7.40E+01 8.70E-03 1.00E+00 3.24E-02 2.40E+00 1.25E-01 3.00E-02 1.24E-01 1.93E+01 Sample and others 1996

ARSENIC
Dose/High TRV 4.90E-03 4.90E-03 6.40E-02 2.04E+00 9.97E-03 1.18E-04 3.18E+01 3.74E-03 1.00E+00 3.24E-02 4.23E-01 4.70E+00 1.10E-01 5.06E+00 8.37E-02 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 6.40E-02 2.04E+00 9.97E-03 1.18E-04 3.18E+01 3.74E-03 1.00E+00 3.24E-02 4.23E-01 3.20E-01 3.32E-01 3.68E-01 1.15E+00 Navy 1998

BARIUM
Dose/High TRV 4.90E-03 4.90E-03 5.70E-02 3.48E+01 1.71E-01 1.18E-04 6.11E+02 7.19E-02 1.00E+00 3.24E-02 7.49E+00 1.98E+01 3.50E-01 2.28E+01 3.28E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 5.70E-02 3.48E+01 1.71E-01 1.18E-04 6.11E+02 7.19E-02 1.00E+00 3.24E-02 7.49E+00 5.10E+00 4.35E-01 5.96E+00 1.26E+00 Sample and others 1996

BERYLLIUM
Dose/High TRV 4.90E-03 4.90E-03 R 1.31E+00 6.43E-03 1.18E-04 3.00E+00 3.53E-04 1.00E+00 3.24E-02 2.09E-01 6.60E+00 3.50E-01 7.61E+00 2.75E-02 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 R 1.31E+00 6.43E-03 1.18E-04 3.00E+00 3.53E-04 1.00E+00 3.24E-02 2.09E-01 6.60E-01 3.50E-01 7.61E-01 2.75E-01 Sample and others 1996

CADMIUM
Dose/High TRV 4.90E-03 4.90E-03 2.50E-01 1.56E+01 7.65E-02 1.18E-04 6.25E+01 7.35E-03 1.00E+00 3.24E-02 2.59E+00 2.64E+00 3.14E-02 2.64E+00 9.82E-01 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 2.50E-01 1.56E+01 7.65E-02 1.18E-04 6.25E+01 7.35E-03 1.00E+00 3.24E-02 2.59E+00 6.00E-02 3.22E-02 6.00E-02 4.32E+01 Navy 1998

CHROMIUM
Dose/High TRV 4.90E-03 4.90E-03 2.40E-02 5.16E+01 2.53E-01 1.18E-04 2.15E+03 2.53E-01 1.00E+00 3.24E-02 1.56E+01 1.31E+01 3.50E-01 1.52E+01 1.03E+00 Calculated

Dose/Low TRV 4.90E-03 4.90E-03 2.40E-02 5.16E+01 2.53E-01 1.18E-04 2.15E+03 2.53E-01 1.00E+00 3.24E-02 1.56E+01 3.28E+00 3.50E-01 3.78E+00 4.13E+00 Sample and others 1996

COBALT
Dose/High TRV 4.90E-03 4.90E-03 7.50E-03 2.78E-01 1.36E-03 1.18E-04 3.70E+01 4.35E-03 1.00E+00 3.24E-02 1.76E-01 2.00E+01 2.00E-01 2.23E+01 7.90E-03 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 7.50E-03 2.78E-01 1.36E-03 1.18E-04 3.70E+01 4.35E-03 1.00E+00 3.24E-02 1.76E-01 1.20E+00 2.75E-01 1.36E+00 1.29E-01 Navy 1998

COPPER
Dose/High TRV 4.90E-03 4.90E-03 4.40E-02 1.28E+02 6.25E-01 1.18E-04 2.90E+03 3.41E-01 1.00E+00 3.24E-02 2.98E+01 6.32E+02 2.47E-02 6.21E+02 4.80E-02 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 4.40E-02 1.28E+02 6.25E-01 1.18E-04 2.90E+03 3.41E-01 1.00E+00 3.24E-02 2.98E+01 2.67E+00 3.00E-02 2.66E+00 1.12E+01 Navy 1998

LEAD
Dose/High TRV 4.90E-03 4.90E-03 5.50E-03 3.75E+01 1.84E-01 1.18E-04 6.81E+03 8.01E-01 1.00E+00 3.24E-02 3.04E+01 2.41E+02 1.87E-02 2.33E+02 1.31E-01 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 5.50E-03 3.75E+01 1.84E-01 1.18E-04 6.81E+03 8.01E-01 1.00E+00 3.24E-02 3.04E+01 1.00E+00 2.84E-01 1.14E+00 2.67E+01 DTSC 2002

MANGANESE
Dose/High TRV 4.90E-03 4.90E-03 2.60E-02 1.52E+02 7.45E-01 1.18E-04 5.85E+03 6.88E-01 1.00E+00 3.24E-02 4.42E+01 1.59E+02 2.97E-02 1.58E+02 2.80E-01 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 2.60E-02 1.52E+02 7.45E-01 1.18E-04 5.85E+03 6.88E-01 1.00E+00 3.24E-02 4.42E+01 1.37E+01 3.46E-02 1.38E+01 3.22E+00 Navy 1998

MERCURY
Dose/High TRV 4.90E-03 4.90E-03 6.10E-01 1.65E+00 8.07E-03 1.18E-04 2.70E+00 3.18E-04 1.00E+00 3.24E-02 2.59E-01 4.00E+00 4.28E-01 4.67E+00 5.54E-02 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 6.10E-01 1.65E+00 8.07E-03 1.18E-04 2.70E+00 3.18E-04 1.00E+00 3.24E-02 2.59E-01 2.50E-01 1.88E-01 2.78E-01 9.32E-01 Navy 1998

MOLYBDENUM
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 4.51E+00 2.21E-02 1.18E-04 4.51E+00 5.30E-04 1.00E+00 3.24E-02 6.98E-01 2.60E+00 3.00E-02 2.59E+00 2.70E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 4.51E+00 2.21E-02 1.18E-04 4.51E+00 5.30E-04 1.00E+00 3.24E-02 6.98E-01 2.60E-01 3.00E-02 2.59E-01 2.70E+00 Sample and others 1996

Table J1-3:  CALIFORNIA VOLE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
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NICKEL
Dose/High TRV 4.90E-03 4.90E-03 1.10E-02 5.98E+00 2.93E-02 1.18E-04 5.44E+02 6.40E-02 1.00E+00 3.24E-02 2.88E+00 3.16E+01 2.49E-01 3.57E+01 8.06E-02 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 1.10E-02 5.98E+00 2.93E-02 1.18E-04 5.44E+02 6.40E-02 1.00E+00 3.24E-02 2.88E+00 1.33E-01 2.49E-01 1.50E-01 1.92E+01 Navy 1998
SELENIUM
Dose/High TRV 4.90E-03 4.90E-03 R 1.52E+00 7.46E-03 1.18E-04 2.70E+00 3.18E-04 1.00E+00 3.24E-02 2.40E-01 1.21E+00 2.46E-02 1.19E+00 2.02E-01 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 R 1.52E+00 7.46E-03 1.18E-04 2.70E+00 3.18E-04 1.00E+00 3.24E-02 2.40E-01 5.00E-02 1.87E-01 5.55E-02 4.32E+00 Navy 1998
SILVER
Dose/High TRV 4.90E-03 4.90E-03 1.40E-02 5.64E-02 2.76E-04 1.18E-04 4.03E+00 4.73E-04 1.00E+00 3.24E-02 2.31E-02 6.02E+01 8.86E+00 8.43E+01 2.74E-04 Calculated

Dose/Low TRV 4.90E-03 4.90E-03 1.40E-02 5.64E-02 2.76E-04 1.18E-04 4.03E+00 4.73E-04 1.00E+00 3.24E-02 2.31E-02 6.02E+00 8.86E+00 8.43E+00 2.74E-03 EPA 2008

THALLIUM
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 1.71E-01 8.38E-04 1.18E-04 1.71E-01 2.01E-05 1.00E+00 3.24E-02 2.65E-02 1.43E+00 6.50E-02 1.49E+00 1.78E-02 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 1.71E-01 8.38E-04 1.18E-04 1.71E-01 2.01E-05 1.00E+00 3.24E-02 2.65E-02 4.80E-01 6.50E-02 5.00E-01 5.29E-02 Navy 1998

TIN
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 5.33E+01 2.61E-01 1.18E-04 5.33E+01 6.27E-03 1.00E+00 3.24E-02 8.25E+00 3.50E+01 3.00E-02 3.48E+01 2.37E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 5.33E+01 2.61E-01 1.18E-04 5.33E+01 6.27E-03 1.00E+00 3.24E-02 8.25E+00 2.34E+01 3.00E-02 2.33E+01 3.54E-01 Sample and others 1996

TITANIUM
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 7.24E+03 3.55E+01 1.18E-04 7.24E+03 8.52E-01 1.00E+00 3.24E-02 1.12E+03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 7.24E+03 3.55E+01 1.18E-04 7.24E+03 8.52E-01 1.00E+00 3.24E-02 1.12E+03 No TRV No TRV No TRV No TRV NA

VANADIUM
Dose/High TRV 4.90E-03 4.90E-03 2.10E-02 6.66E+00 3.26E-02 1.18E-04 3.17E+02 3.73E-02 1.00E+00 3.24E-02 2.16E+00 2.10E+00 2.60E-01 2.38E+00 9.07E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 2.10E-02 6.66E+00 3.26E-02 1.18E-04 3.17E+02 3.73E-02 1.00E+00 3.24E-02 2.16E+00 2.10E-01 2.60E-01 2.38E-01 9.07E+00 Sample and others 1996

ZINC
Dose/High TRV 4.90E-03 4.90E-03 6.60E-02 3.88E+02 1.90E+00 1.18E-04 5.88E+03 6.92E-01 1.00E+00 3.24E-02 8.01E+01 4.11E+02 1.75E-01 4.55E+02 1.76E-01 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 6.60E-02 3.88E+02 1.90E+00 1.18E-04 5.88E+03 6.92E-01 1.00E+00 3.24E-02 8.01E+01 9.60E+00 2.55E-02 9.46E+00 8.46E+00 Navy 1998

CARBAZOLE
Dose/High TRV 4.90E-03 4.90E-03 4.82E+00 4.19E-01 2.06E-03 1.18E-04 8.70E-02 1.02E-05 1.00E+00 3.24E-02 6.37E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 4.82E+00 4.19E-01 2.06E-03 1.18E-04 8.70E-02 1.02E-05 1.00E+00 3.24E-02 6.37E-02 No TRV No TRV No TRV No TRV NA

DIBENZOFURAN
Dose/High TRV 4.90E-03 4.90E-03 3.05E+00 2.17E+01 1.06E-01 1.18E-04 7.10E+00 8.35E-04 1.00E+00 3.24E-02 3.30E+00 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 3.05E+00 2.17E+01 1.06E-01 1.18E-04 7.10E+00 8.35E-04 1.00E+00 3.24E-02 3.30E+00 No TRV No TRV No TRV No TRV NA

PHENOL
Dose/High TRV 4.90E-03 4.90E-03 6.38E+01 1.66E+01 8.14E-02 1.18E-04 2.60E-01 3.06E-05 1.00E+00 3.24E-02 2.51E+00 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 6.38E+01 1.66E+01 8.14E-02 1.18E-04 2.60E-01 3.06E-05 1.00E+00 3.24E-02 2.51E+00 No TRV No TRV No TRV No TRV NA

TOTAL HMW PAHS
Dose/High TRV 4.90E-03 4.90E-03 1.67E+00 4.01E+01 1.96E-01 1.18E-04 2.40E+01 2.82E-03 1.00E+00 3.24E-02 6.15E+00 1.00E+01 3.00E-02 9.95E+00 6.18E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.67E+00 4.01E+01 1.96E-01 1.18E-04 2.40E+01 2.82E-03 1.00E+00 3.24E-02 6.15E+00 1.00E+00 3.00E-02 9.95E-01 6.18E+00 Sample and others 1996

TOTAL LMW PAHS
Dose/High TRV 4.90E-03 4.90E-03 R 1.92E+00 9.39E-03 1.18E-04 7.64E+01 8.99E-03 1.00E+00 3.24E-02 5.67E-01 1.50E+02 2.70E-01 1.70E+02 3.33E-03 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 R 1.92E+00 9.39E-03 1.18E-04 7.64E+01 8.99E-03 1.00E+00 3.24E-02 5.67E-01 5.00E+01 2.77E-01 5.69E+01 9.97E-03 Navy 1998
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AROCLOR-1254
Dose/High TRV 4.90E-03 4.90E-03 1.44E-01 1.44E-02 7.06E-05 1.18E-04 1.00E-01 1.18E-05 1.00E+00 3.24E-02 2.54E-03 6.80E-01 1.40E-02 6.47E-01 3.93E-03 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.44E-01 1.44E-02 7.06E-05 1.18E-04 1.00E-01 1.18E-05 1.00E+00 3.24E-02 2.54E-03 6.80E-02 1.40E-02 6.47E-02 3.93E-02 Sample and others 1996

AROCLOR-1260
Dose/High TRV 4.90E-03 4.90E-03 2.65E-02 2.44E-02 1.20E-04 1.18E-04 9.20E-01 1.08E-04 1.00E+00 3.24E-02 7.03E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 2.65E-02 2.44E-02 1.20E-04 1.18E-04 9.20E-01 1.08E-04 1.00E+00 3.24E-02 7.03E-03 No TRV No TRV No TRV No TRV NA

TOTAL PCBS
Dose/High TRV 4.90E-03 4.90E-03 2.55E-01 6.24E-02 3.06E-04 1.18E-04 2.44E-01 2.87E-05 1.00E+00 3.24E-02 1.03E-02 1.28E+00 2.30E-02 1.25E+00 8.23E-03 Navy 1998

Dose/Low TRV 4.90E-03 4.90E-03 2.55E-01 6.24E-02 3.06E-04 1.18E-04 2.44E-01 2.87E-05 1.00E+00 3.24E-02 1.03E-02 3.60E-01 2.06E-02 3.50E-01 2.95E-02 Navy 1998

ALDRIN
Dose/High TRV 4.90E-03 4.90E-03 2.00E-01 6.40E-04 3.14E-06 1.18E-04 3.20E-03 3.76E-07 1.00E+00 3.24E-02 1.08E-04 1.00E+00 3.50E-01 1.15E+00 9.40E-05 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 2.00E-01 6.40E-04 3.14E-06 1.18E-04 3.20E-03 3.76E-07 1.00E+00 3.24E-02 1.08E-04 2.00E-01 3.50E-01 2.31E-01 4.70E-04 Sample and others 1996

DIELDRIN
Dose/High TRV 4.90E-03 4.90E-03 1.23E+00 2.34E-02 1.15E-04 1.18E-04 1.90E-02 2.23E-06 1.00E+00 3.24E-02 3.60E-03 2.00E-01 3.50E-01 2.31E-01 1.56E-02 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.23E+00 2.34E-02 1.15E-04 1.18E-04 1.90E-02 2.23E-06 1.00E+00 3.24E-02 3.60E-03 2.00E-02 3.50E-01 2.31E-02 1.56E-01 Sample and others 1996

ENDOSULFAN I
Dose/High TRV 4.90E-03 4.90E-03 6.56E+00 1.31E-02 6.43E-05 1.18E-04 2.00E-03 2.35E-07 1.00E+00 3.24E-02 1.99E-03 1.50E+00 3.50E-02 1.51E+00 1.32E-03 Calculated

Dose/Low TRV 4.90E-03 4.90E-03 6.56E+00 1.31E-02 6.43E-05 1.18E-04 2.00E-03 2.35E-07 1.00E+00 3.24E-02 1.99E-03 1.50E-01 3.50E-02 1.51E-01 1.32E-02 Sample and others 1996

HEXACHLOROBENZENE
Dose/High TRV 4.90E-03 4.90E-03 4.84E-01 2.66E-02 1.31E-04 1.18E-04 5.50E-02 6.47E-06 1.00E+00 3.24E-02 4.23E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 4.84E-01 2.66E-02 1.31E-04 1.18E-04 5.50E-02 6.47E-06 1.00E+00 3.24E-02 4.23E-03 No TRV No TRV No TRV No TRV NA

METHOXYCHLOR
Dose/High TRV 4.90E-03 4.90E-03 1.02E+00 4.59E-02 2.25E-04 1.18E-04 4.50E-02 5.29E-06 1.00E+00 3.24E-02 7.11E-03 8.00E+00 3.50E-01 9.23E+00 7.70E-04 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.02E+00 4.59E-02 2.25E-04 1.18E-04 4.50E-02 5.29E-06 1.00E+00 3.24E-02 7.11E-03 4.00E+00 3.50E-01 4.61E+00 1.54E-03 Sample and others 1996

TOTAL DDTs

Dose/High TRV 4.90E-03 4.90E-03 R 3.72E-02 1.82E-04 1.18E-04 3.55E-01 4.18E-05 1.00E+00 3.24E-02 6.92E-03 4.00E+00 3.50E-01 4.61E+00 1.50E-03 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 R 3.72E-02 1.82E-04 1.18E-04 3.55E-01 4.18E-05 1.00E+00 3.24E-02 6.92E-03 8.00E-01 3.50E-01 9.23E-01 7.50E-03 Sample and others 1996

TOTAL ENDRINS

Dose/High TRV 4.90E-03 4.90E-03 8.90E-01 2.40E-02 1.18E-04 1.18E-04 2.70E-02 3.18E-06 1.00E+00 3.24E-02 3.73E-03 9.20E-01 3.00E-02 9.16E-01 4.08E-03 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 8.90E-01 2.40E-02 1.18E-04 1.18E-04 2.70E-02 3.18E-06 1.00E+00 3.24E-02 3.73E-03 9.20E-02 3.00E-02 9.16E-02 4.08E-02 Sample and others 1996

TOTAL BHC

Dose/High TRV 4.90E-03 4.90E-03 4.82E+00 3.37E-02 1.65E-04 1.18E-04 7.00E-03 8.23E-07 1.00E+00 3.24E-02 5.13E-03 3.20E+00 3.50E-01 3.69E+00 1.39E-03 Sample and others 1996
Dose/Low TRV 4.90E-03 4.90E-03 4.82E+00 3.37E-02 1.65E-04 1.18E-04 7.00E-03 8.23E-07 1.00E+00 3.24E-02 5.13E-03 1.60E+00 3.50E-01 1.85E+00 2.78E-03 Sample and others 1996

TOTAL CHLORDANES

Dose/High TRV 4.90E-03 4.90E-03 2.96E-01 1.27E-02 6.24E-05 1.18E-04 4.30E-02 5.06E-06 1.00E+00 3.24E-02 2.08E-03 1.07E+01 6.40E-02 1.11E+01 1.87E-04 Sample and others 1996
Dose/Low TRV 4.90E-03 4.90E-03 2.96E-01 1.27E-02 6.24E-05 1.18E-04 4.30E-02 5.06E-06 1.00E+00 3.24E-02 2.08E-03 2.14E+00 6.40E-02 2.23E+00 9.34E-04 Sample and others 1996

PICRIC ACID
Dose/High TRV 4.90E-03 4.90E-03 7.41E+01 2.22E+01 1.09E-01 1.18E-04 3.00E-01 3.53E-05 1.00E+00 3.24E-02 3.36E+00 1.00E+01 2.70E-01 1.14E+01 2.96E-01 U.S. Army CHPPM 2005

Dose/Low TRV 4.90E-03 4.90E-03 7.41E+01 2.22E+01 1.09E-01 1.18E-04 3.00E-01 3.53E-05 1.00E+00 3.24E-02 3.36E+00 2.00E+00 2.70E-01 2.27E+00 1.48E+00 U.S. Army CHPPM 2005
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2,4-DINITROTOLUENE
Dose/High TRV 4.90E-03 4.90E-03 3.52E+01 3.31E+01 1.62E-01 1.18E-04 9.40E-01 1.11E-04 1.00E+00 3.24E-02 5.01E+00 1.40E+00 3.30E-01 1.61E+00 3.12E+00 U.S. Army CHPPM 2006

Dose/Low TRV 4.90E-03 4.90E-03 3.52E+01 3.31E+01 1.62E-01 1.18E-04 9.40E-01 1.11E-04 1.00E+00 3.24E-02 5.01E+00 6.70E-01 3.30E-01 7.70E-01 6.51E+00 U.S. Army CHPPM 2006

2,6-DINITROTOLUENE
Dose/High TRV 4.90E-03 4.90E-03 3.07E+01 1.23E+00 6.02E-03 1.18E-04 4.00E-02 4.71E-06 1.00E+00 3.24E-02 1.86E-01 7.00E+00 2.04E-01 7.82E+00 2.38E-02 U.S. Army CHPPM 2006

Dose/Low TRV 4.90E-03 4.90E-03 3.07E+01 1.23E+00 6.02E-03 1.18E-04 4.00E-02 4.71E-06 1.00E+00 3.24E-02 1.86E-01 7.00E-01 2.04E-01 7.82E-01 2.38E-01 U.S. Army CHPPM 2006

N-NITROSODIPHENYLAMINE
Dose/High TRV 4.90E-03 4.90E-03 9.46E+00 1.42E+00 6.95E-03 1.18E-04 1.50E-01 1.76E-05 1.00E+00 3.24E-02 2.15E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 9.46E+00 1.42E+00 6.95E-03 1.18E-04 1.50E-01 1.76E-05 1.00E+00 3.24E-02 2.15E-01 No TRV No TRV No TRV No TRV NA

4-METHYLPHENOL
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 1.40E-02 6.86E-05 1.18E-04 1.40E-02 1.65E-06 1.00E+00 3.24E-02 2.17E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 1.40E-02 6.86E-05 1.18E-04 1.40E-02 1.65E-06 1.00E+00 3.24E-02 2.17E-03 No TRV No TRV No TRV No TRV NA

DIOXIN TEQ (MAMMALS)
Dose/High TRV 4.90E-03 4.90E-03 1.42E-01 1.24E-05 6.08E-08 1.18E-04 8.71E-05 1.02E-08 1.00E+00 3.24E-02 2.19E-06 1.00E-05 3.50E-01 1.15E-05 1.90E-01 Sample and others 1996

Dose/Low TRV 4.90E-03 4.90E-03 1.42E-01 1.24E-05 6.08E-08 1.18E-04 8.71E-05 1.02E-08 1.00E+00 3.24E-02 2.19E-06 1.00E-06 3.50E-01 1.15E-06 1.90E+00 Sample and others 1996

HMX
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 2.50E-01 1.23E-03 1.18E-04 2.50E-01 2.94E-05 1.00E+00 3.24E-02 3.87E-02 6.25E+01 2.70E-02 6.18E+01 6.26E-04 U.S. Army CHPPM 2002

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 2.50E-01 1.23E-03 1.18E-04 2.50E-01 2.94E-05 1.00E+00 3.24E-02 3.87E-02 9.00E+00 2.70E-02 8.90E+00 4.35E-03 U.S. Army CHPPM 2002

NITROGLYCERINE
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 2.50E-01 1.23E-03 1.18E-04 2.50E-01 2.94E-05 1.00E+00 3.24E-02 3.87E-02 3.00E+00 3.76E-01 3.48E+00 1.11E-02 U.S. Army CHPPM 2007

Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 2.50E-01 1.23E-03 1.18E-04 2.50E-01 2.94E-05 1.00E+00 3.24E-02 3.87E-02 3.20E+01 3.76E-01 3.71E+01 1.04E-03 U.S. Army CHPPM 2007

RDX
Dose/High TRV 4.90E-03 4.90E-03 1.00E+00 4.30E-01 2.11E-03 1.18E-04 4.30E-01 5.06E-05 1.00E+00 3.24E-02 6.66E-02 1.50E+00 2.70E-01 1.70E+00 3.91E-02 U.S. Army CHPPM 2001
Dose/Low TRV 4.90E-03 4.90E-03 1.00E+00 4.30E-01 2.11E-03 1.18E-04 4.30E-01 5.06E-05 1.00E+00 3.24E-02 6.66E-02 3.00E-01 2.70E-01 3.41E-01 1.96E-01 U.S. Army CHPPM 2001

Notes are presented at the end of Attachment J1. 
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Table J1-4: ORNATE SHREW DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.30E-03 1.30E-03 4.30E-02 1.25E+03 1.63E+00 3.90E-05 2.91E+04 1.13E+00 1.00E+00 5.00E-03 5.52E+02 1.93E+01 3.00E-02 2.15E+01 2.57E+01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 4.30E-02 1.25E+03 1.63E+00 3.90E-05 2.91E+04 1.13E+00 1.00E+00 5.00E-03 5.52E+02 1.93E+00 3.00E-02 2.15E+00 2.57E+02 Sample and others 1996
ANTIMONY
Dose/High TRV 1.30E-03 1.30E-03 1.00E+00 7.40E+01 9.61E-02 3.90E-05 7.40E+01 2.88E-03 1.00E+00 5.00E-03 1.98E+01 1.25E+00 3.00E-02 1.39E+00 1.42E+01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 1.00E+00 7.40E+01 9.61E-02 3.90E-05 7.40E+01 2.88E-03 1.00E+00 5.00E-03 1.98E+01 1.25E-01 3.00E-02 1.39E-01 1.42E+02 Sample and others 1996
ARSENIC
Dose/High TRV 1.30E-03 1.30E-03 1.52E+00 4.68E+01 6.08E-02 3.90E-05 3.08E+01 1.20E-03 1.00E+00 5.00E-03 1.24E+01 4.70E+00 1.10E-01 5.66E+00 2.19E+00 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.52E+00 4.68E+01 6.08E-02 3.90E-05 3.08E+01 1.20E-03 1.00E+00 5.00E-03 1.24E+01 3.20E-01 3.32E-01 4.12E-01 3.01E+01 Navy 1998
BARIUM
Dose/High TRV 1.30E-03 1.30E-03 9.10E-02 5.28E+01 6.86E-02 3.90E-05 5.80E+02 2.26E-02 1.00E+00 5.00E-03 1.82E+01 1.98E+01 3.50E-01 2.55E+01 7.14E-01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 9.10E-02 5.28E+01 6.86E-02 3.90E-05 5.80E+02 2.26E-02 1.00E+00 5.00E-03 1.82E+01 5.10E+00 4.35E-01 6.67E+00 2.73E+00 Sample and others 1996
BERYLLIUM
Dose/High TRV 1.30E-03 1.30E-03 4.50E-02 5.40E-02 7.01E-05 3.90E-05 1.20E+00 4.68E-05 1.00E+00 5.00E-03 2.34E-02 6.60E+00 3.50E-01 8.52E+00 2.75E-03 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 4.50E-02 5.40E-02 7.01E-05 3.90E-05 1.20E+00 4.68E-05 1.00E+00 5.00E-03 2.34E-02 6.60E-01 3.50E-01 8.52E-01 2.75E-02 Sample and others 1996
CADMIUM
Dose/High TRV 1.30E-03 1.30E-03 2.38E+00 2.86E+01 3.71E-02 3.90E-05 1.20E+01 4.68E-04 1.00E+00 5.00E-03 7.51E+00 2.64E+00 3.14E-02 2.95E+00 2.55E+00 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 2.38E+00 2.86E+01 3.71E-02 3.90E-05 1.20E+01 4.68E-04 1.00E+00 5.00E-03 7.51E+00 6.00E-02 3.22E-02 6.71E-02 1.12E+02 Navy 1998
CHROMIUM
Dose/High TRV 1.30E-03 1.30E-03 3.06E-01 7.68E+01 9.98E-02 3.90E-05 2.51E+02 9.78E-03 1.00E+00 5.00E-03 2.19E+01 1.31E+01 3.50E-01 1.70E+01 1.29E+00 Calculated
Dose/Low TRV 1.30E-03 1.30E-03 3.06E-01 7.68E+01 9.98E-02 3.90E-05 2.51E+02 9.78E-03 1.00E+00 5.00E-03 2.19E+01 3.28E+00 3.50E-01 4.23E+00 5.18E+00 Sample and others 1996
COBALT
Dose/High TRV 1.30E-03 1.30E-03 1.22E-01 4.51E+00 5.86E-03 3.90E-05 3.70E+01 1.44E-03 1.00E+00 5.00E-03 1.46E+00 2.00E+01 2.00E-01 2.50E+01 5.86E-02 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.22E-01 4.51E+00 5.86E-03 3.90E-05 3.70E+01 1.44E-03 1.00E+00 5.00E-03 1.46E+00 1.20E+00 2.75E-01 1.53E+00 9.57E-01 Navy 1998
COPPER
Dose/High TRV 1.30E-03 1.30E-03 3.10E-01 7.04E+01 9.14E-02 3.90E-05 2.27E+02 8.85E-03 1.00E+00 5.00E-03 2.01E+01 6.32E+02 2.47E-02 6.95E+02 2.88E-02 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 3.10E-01 7.04E+01 9.14E-02 3.90E-05 2.27E+02 8.85E-03 1.00E+00 5.00E-03 2.01E+01 2.67E+00 3.00E-02 2.97E+00 6.74E+00 Navy 1998
LEAD
Dose/High TRV 1.30E-03 1.30E-03 1.40E-01 9.53E+02 1.24E+00 3.90E-05 6.81E+03 2.65E-01 1.00E+00 5.00E-03 3.01E+02 2.41E+02 1.87E-02 2.60E+02 1.15E+00 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.40E-01 9.53E+02 1.24E+00 3.90E-05 6.81E+03 2.65E-01 1.00E+00 5.00E-03 3.01E+02 1.00E+00 2.84E-01 1.27E+00 2.36E+02 DTSC 2002
MANGANESE
Dose/High TRV 1.30E-03 1.30E-03 R 1.65E+02 2.15E-01 3.90E-05 5.85E+03 2.28E-01 1.00E+00 5.00E-03 8.85E+01 1.59E+02 2.97E-02 1.77E+02 5.00E-01 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 R 1.65E+02 2.15E-01 3.90E-05 5.85E+03 2.28E-01 1.00E+00 5.00E-03 8.85E+01 1.37E+01 3.46E-02 1.54E+01 5.75E+00 Navy 1998
MERCURY
Dose/High TRV 1.30E-03 1.30E-03 1.69E+00 3.56E+00 4.62E-03 3.90E-05 2.10E+00 8.18E-05 1.00E+00 5.00E-03 9.40E-01 4.00E+00 4.28E-01 5.22E+00 1.80E-01 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.69E+00 3.56E+00 4.62E-03 3.90E-05 2.10E+00 8.18E-05 1.00E+00 5.00E-03 9.40E-01 2.50E-01 1.88E-01 3.11E-01 3.03E+00 Navy 1998
MOLYBDENUM
Dose/High TRV 1.30E-03 1.30E-03 R 1.03E+00 1.33E-03 3.90E-05 1.20E+00 4.68E-05 1.00E+00 5.00E-03 2.76E-01 2.60E+00 3.00E-02 2.90E+00 9.54E-02 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 R 1.03E+00 1.33E-03 3.90E-05 1.20E+00 4.68E-05 1.00E+00 5.00E-03 2.76E-01 2.60E-01 3.00E-02 2.90E-01 9.54E-01 Sample and others 1996
NICKEL
Dose/High TRV 1.30E-03 1.30E-03 1.06E+00 1.21E+02 1.57E-01 3.90E-05 1.14E+02 4.44E-03 1.00E+00 5.00E-03 3.23E+01 3.16E+01 2.49E-01 3.99E+01 8.07E-01 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.06E+00 1.21E+02 1.57E-01 3.90E-05 1.14E+02 4.44E-03 1.00E+00 5.00E-03 3.23E+01 1.33E-01 2.49E-01 1.68E-01 1.92E+02 Navy 1998
SELENIUM
Dose/High TRV 1.30E-03 1.30E-03 R 1.21E+00 1.58E-03 3.90E-05 2.20E+00 8.57E-05 1.00E+00 5.00E-03 3.32E-01 1.21E+00 2.46E-02 1.33E+00 2.50E-01 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 R 1.21E+00 1.58E-03 3.90E-05 2.20E+00 8.57E-05 1.00E+00 5.00E-03 3.32E-01 5.00E-02 1.87E-01 6.21E-02 5.35E+00 Navy 1998
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Table J1-4: ORNATE SHREW DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
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(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
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(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SILVER
Dose/High TRV 1.30E-03 1.30E-03 2.05E+00 8.23E+00 1.07E-02 3.90E-05 4.03E+00 1.57E-04 1.00E+00 5.00E-03 2.17E+00 6.02E+01 8.86E+00 9.43E+01 2.30E-02 Calculated
Dose/Low TRV 1.30E-03 1.30E-03 2.05E+00 8.23E+00 1.07E-02 3.90E-05 4.03E+00 1.57E-04 1.00E+00 5.00E-03 2.17E+00 6.02E+00 8.86E+00 9.43E+00 2.30E-01 EPA 2008
THALLIUM
Dose/High TRV 1.30E-03 1.30E-03 1.00E+00 1.71E-01 2.22E-04 3.90E-05 1.71E-01 6.66E-06 1.00E+00 5.00E-03 4.58E-02 1.43E+00 6.50E-02 1.67E+00 2.74E-02 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 1.00E+00 1.71E-01 2.22E-04 3.90E-05 1.71E-01 6.66E-06 1.00E+00 5.00E-03 4.58E-02 4.80E-01 6.50E-02 5.60E-01 8.17E-02 Navy 1998
TIN
Dose/High TRV 1.30E-03 1.30E-03 1.00E+00 4.38E+01 5.69E-02 3.90E-05 4.38E+01 1.71E-03 1.00E+00 5.00E-03 1.17E+01 3.50E+01 3.00E-02 3.90E+01 3.01E-01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 1.00E+00 4.38E+01 5.69E-02 3.90E-05 4.38E+01 1.71E-03 1.00E+00 5.00E-03 1.17E+01 2.34E+01 3.00E-02 2.61E+01 4.50E-01 Sample and others 1996
TITANIUM
Dose/High TRV 1.30E-03 1.30E-03 1.00E+00 7.24E+03 9.40E+00 3.90E-05 7.24E+03 2.82E-01 1.00E+00 5.00E-03 1.94E+03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 1.00E+00 7.24E+03 9.40E+00 3.90E-05 7.24E+03 2.82E-01 1.00E+00 5.00E-03 1.94E+03 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 1.30E-03 1.30E-03 4.20E-02 1.33E+01 1.73E-02 3.90E-05 3.17E+02 1.24E-02 1.00E+00 5.00E-03 5.93E+00 2.10E+00 2.60E-01 2.66E+00 2.23E+00 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 4.20E-02 1.33E+01 1.73E-02 3.90E-05 3.17E+02 1.24E-02 1.00E+00 5.00E-03 5.93E+00 2.10E-01 2.60E-01 2.66E-01 2.23E+01 Sample and others 1996
ZINC
Dose/High TRV 1.30E-03 1.30E-03 6.00E-01 3.53E+03 4.58E+00 3.90E-05 5.88E+03 2.29E-01 1.00E+00 5.00E-03 9.62E+02 4.11E+02 1.75E-01 5.09E+02 1.89E+00 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 6.00E-01 3.53E+03 4.58E+00 3.90E-05 5.88E+03 2.29E-01 1.00E+00 5.00E-03 9.62E+02 9.60E+00 2.55E-02 1.06E+01 9.09E+01 Navy 1998
CARBAZOLE
Dose/High TRV 1.30E-03 1.30E-03 2.90E+01 1.51E+00 1.96E-03 3.90E-05 5.20E-02 2.03E-06 1.00E+00 5.00E-03 3.92E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 2.90E+01 1.51E+00 1.96E-03 3.90E-05 5.20E-02 2.03E-06 1.00E+00 5.00E-03 3.92E-01 No TRV No TRV No TRV No TRV NA
DIBENZOFURAN
Dose/High TRV 1.30E-03 1.30E-03 2.95E+01 2.04E+00 2.64E-03 3.90E-05 6.90E-02 2.69E-06 1.00E+00 5.00E-03 5.29E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 2.95E+01 2.04E+00 2.64E-03 3.90E-05 6.90E-02 2.69E-06 1.00E+00 5.00E-03 5.29E-01 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 1.30E-03 1.30E-03 2.66E+01 3.46E+00 4.49E-03 3.90E-05 1.30E-01 5.07E-06 1.00E+00 5.00E-03 8.99E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 2.66E+01 3.46E+00 4.49E-03 3.90E-05 1.30E-01 5.07E-06 1.00E+00 5.00E-03 8.99E-01 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 1.30E-03 1.30E-03 2.60E+00 8.08E+00 1.05E-02 3.90E-05 3.11E+00 1.21E-04 1.00E+00 5.00E-03 2.12E+00 1.00E+01 3.00E-02 1.11E+01 1.91E-01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 2.60E+00 8.08E+00 1.05E-02 3.90E-05 3.11E+00 1.21E-04 1.00E+00 5.00E-03 2.12E+00 1.00E+00 3.00E-02 1.11E+00 1.91E+00 Sample and others 1996
TOTAL LMW PAHS
Dose/High TRV 1.30E-03 1.30E-03 3.04E+00 3.00E+00 3.89E-03 3.90E-05 9.86E-01 3.84E-05 1.00E+00 5.00E-03 7.86E-01 1.50E+02 2.70E-01 1.91E+02 4.13E-03 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 3.04E+00 3.00E+00 3.89E-03 3.90E-05 9.86E-01 3.84E-05 1.00E+00 5.00E-03 7.86E-01 5.00E+01 2.77E-01 6.36E+01 1.24E-02 Navy 1998
AROCLOR-1254
Dose/High TRV 1.30E-03 1.30E-03 3.28E+01 7.86E-01 1.02E-03 3.90E-05 2.40E-02 9.35E-07 1.00E+00 5.00E-03 2.04E-01 6.80E-01 1.40E-02 7.23E-01 2.83E-01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 3.28E+01 7.86E-01 1.02E-03 3.90E-05 2.40E-02 9.35E-07 1.00E+00 5.00E-03 2.04E-01 6.80E-02 1.40E-02 7.23E-02 2.83E+00 Sample and others 1996
AROCLOR-1260
Dose/High TRV 1.30E-03 1.30E-03 3.47E+01 3.19E+01 4.15E-02 3.90E-05 9.20E-01 3.59E-05 1.00E+00 5.00E-03 8.30E+00 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 3.47E+01 3.19E+01 4.15E-02 3.90E-05 9.20E-01 3.59E-05 1.00E+00 5.00E-03 8.30E+00 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 1.30E-03 1.30E-03 3.21E+01 7.85E+00 1.02E-02 3.90E-05 2.44E-01 9.52E-06 1.00E+00 5.00E-03 2.04E+00 1.28E+00 2.30E-02 1.40E+00 1.45E+00 Navy 1998
Dose/Low TRV 1.30E-03 1.30E-03 3.21E+01 7.85E+00 1.02E-02 3.90E-05 2.44E-01 9.52E-06 1.00E+00 5.00E-03 2.04E+00 3.60E-01 2.06E-02 3.92E-01 5.21E+00 Navy 1998
DIELDRIN
Dose/High TRV 1.30E-03 1.30E-03 1.47E+01 1.47E-01 1.91E-04 3.90E-05 1.00E-02 3.90E-07 1.00E+00 5.00E-03 3.83E-02 2.00E-01 3.50E-01 2.58E-01 1.48E-01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 1.47E+01 1.47E-01 1.91E-04 3.90E-05 1.00E-02 3.90E-07 1.00E+00 5.00E-03 3.83E-02 2.00E-02 3.50E-01 2.58E-02 1.48E+00 Sample and others 1996
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Table J1-4: ORNATE SHREW DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ENDOSULFAN I
Dose/High TRV 1.30E-03 1.30E-03 2.92E+01 5.84E-02 7.59E-05 3.90E-05 2.00E-03 7.79E-08 1.00E+00 5.00E-03 1.52E-02 1.50E+00 3.50E-02 1.69E+00 9.01E-03 Calculated
Dose/Low TRV 1.30E-03 1.30E-03 2.92E+01 5.84E-02 7.59E-05 3.90E-05 2.00E-03 7.79E-08 1.00E+00 5.00E-03 1.52E-02 1.50E-01 3.50E-02 1.69E-01 9.01E-02 Sample and others 1996

TOTAL DDTs

Dose/High TRV 1.30E-03 1.30E-03 1.12E+01 1.79E+00 2.33E-03 3.90E-05 1.60E-01 6.24E-06 1.00E+00 5.00E-03 4.67E-01 4.00E+00 3.50E-01 5.16E+00 9.04E-02 Sample and others 1996

Dose/Low TRV 1.30E-03 1.30E-03 1.12E+01 1.79E+00 2.33E-03 3.90E-05 1.60E-01 6.24E-06 1.00E+00 5.00E-03 4.67E-01 8.00E-01 3.50E-01 1.03E+00 4.52E-01 Sample and others 1996

TOTAL ENDRINS

Dose/High TRV 1.30E-03 1.30E-03 3.08E+01 2.77E-01 3.60E-04 3.90E-05 9.00E-03 3.51E-07 1.00E+00 5.00E-03 7.21E-02 9.20E-01 3.00E-02 1.02E+00 7.04E-02 Sample and others 1996

Dose/Low TRV 1.30E-03 1.30E-03 3.08E+01 2.77E-01 3.60E-04 3.90E-05 9.00E-03 3.51E-07 1.00E+00 5.00E-03 7.21E-02 9.20E-02 3.00E-02 1.02E-01 7.04E-01 Sample and others 1996

TOTAL BHC

Dose/High TRV 1.30E-03 1.30E-03 2.90E+01 5.81E-02 7.54E-05 3.90E-05 2.00E-03 7.79E-08 1.00E+00 5.00E-03 1.51E-02 3.20E+00 3.50E-01 4.13E+00 3.66E-03 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 2.90E+01 5.81E-02 7.54E-05 3.90E-05 2.00E-03 7.79E-08 1.00E+00 5.00E-03 1.51E-02 1.60E+00 3.50E-01 2.06E+00 7.32E-03 Sample and others 1996
TOTAL CHLORDANES
Dose/High TRV 1.30E-03 1.30E-03 3.19E+01 5.43E-01 7.06E-04 3.90E-05 1.70E-02 6.62E-07 1.00E+00 5.00E-03 1.41E-01 1.07E+01 6.40E-02 1.25E+01 1.13E-02 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 3.19E+01 5.43E-01 7.06E-04 3.90E-05 1.70E-02 6.62E-07 1.00E+00 5.00E-03 1.41E-01 2.14E+00 6.40E-02 2.49E+00 5.66E-02 Sample and others 1996
PICRIC ACID
Dose/High TRV 1.30E-03 1.30E-03 2.64E+01 7.13E-01 9.26E-04 3.90E-05 2.70E-02 1.05E-06 1.00E+00 5.00E-03 1.85E-01 1.00E+01 2.70E-01 1.27E+01 1.46E-02 U.S. Army CHPPM 2005
Dose/Low TRV 1.30E-03 1.30E-03 2.64E+01 7.13E-01 9.26E-04 3.90E-05 2.70E-02 1.05E-06 1.00E+00 5.00E-03 1.85E-01 2.00E+00 2.70E-01 2.54E+00 7.30E-02 U.S. Army CHPPM 2005
2,4-DINITROTOLUENE
Dose/High TRV 1.30E-03 1.30E-03 2.71E+01 2.55E+01 3.31E-02 3.90E-05 9.40E-01 3.66E-05 1.00E+00 5.00E-03 6.63E+00 1.40E+00 3.30E-01 1.80E+00 3.68E+00 U.S. Army CHPPM 2006
Dose/Low TRV 1.30E-03 1.30E-03 2.71E+01 2.55E+01 3.31E-02 3.90E-05 9.40E-01 3.66E-05 1.00E+00 5.00E-03 6.63E+00 6.70E-01 3.30E-01 8.61E-01 7.69E+00 U.S. Army CHPPM 2006
2,6-DINITROTOLUENE
Dose/High TRV 1.30E-03 1.30E-03 2.73E+01 1.09E+00 1.42E-03 3.90E-05 4.00E-02 1.56E-06 1.00E+00 5.00E-03 2.84E-01 7.00E+00 2.04E-01 8.74E+00 3.25E-02 U.S. Army CHPPM 2006
Dose/Low TRV 1.30E-03 1.30E-03 2.73E+01 1.09E+00 1.42E-03 3.90E-05 4.00E-02 1.56E-06 1.00E+00 5.00E-03 2.84E-01 7.00E-01 2.04E-01 8.74E-01 3.25E-01 U.S. Army CHPPM 2006
N-NITROSODIPHENYLAMINE
Dose/High TRV 1.30E-03 1.30E-03 2.84E+01 2.44E+00 3.17E-03 3.90E-05 8.60E-02 3.35E-06 1.00E+00 5.00E-03 6.35E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 2.84E+01 2.44E+00 3.17E-03 3.90E-05 8.60E-02 3.35E-06 1.00E+00 5.00E-03 6.35E-01 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL
Dose/High TRV 1.30E-03 1.30E-03 1.00E+00 1.40E-02 1.82E-05 3.90E-05 1.40E-02 5.46E-07 1.00E+00 5.00E-03 3.75E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.30E-03 1.30E-03 1.00E+00 1.40E-02 1.82E-05 3.90E-05 1.40E-02 5.46E-07 1.00E+00 5.00E-03 3.75E-03 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (MAMMALS)
Dose/High TRV 1.30E-03 1.30E-03 3.28E+01 2.85E-03 3.71E-06 3.90E-05 8.71E-05 3.39E-09 1.00E+00 5.00E-03 7.42E-04 1.00E-05 3.50E-01 1.29E-05 5.75E+01 Sample and others 1996
Dose/Low TRV 1.30E-03 1.30E-03 3.28E+01 2.85E-03 3.71E-06 3.90E-05 8.71E-05 3.39E-09 1.00E+00 5.00E-03 7.42E-04 1.00E-06 3.50E-01 1.29E-06 5.75E+02 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.09E-01 1.09E-01 7.30E-03 2.12E+02 2.31E+01 3.05E-03 2.91E+04 8.88E+01 1.00E+00 2.50E+00 4.48E+01 1.93E+01 3.00E-02 1.48E+01 3.02E+00 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 7.30E-03 2.12E+02 2.31E+01 3.05E-03 2.91E+04 8.88E+01 1.00E+00 2.50E+00 4.48E+01 1.93E+00 3.00E-02 1.48E+00 3.02E+01 Sample and others 1996
ANTIMONY
Dose/High TRV 1.09E-01 1.09E-01 1.27E+00 9.40E+01 1.02E+01 3.05E-03 7.40E+01 2.26E-01 1.00E+00 2.50E+00 4.19E+00 1.25E+00 3.00E-02 9.59E-01 4.37E+00 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.27E+00 9.40E+01 1.02E+01 3.05E-03 7.40E+01 2.26E-01 1.00E+00 2.50E+00 4.19E+00 1.25E-01 3.00E-02 9.59E-02 4.37E+01 Sample and others 1996
ARSENIC
Dose/High TRV 1.09E-01 1.09E-01 R 1.30E-01 1.42E-02 3.05E-03 3.08E+01 9.40E-02 1.00E+00 2.50E+00 4.33E-02 4.70E+00 1.10E-01 3.90E+00 1.11E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 1.30E-01 1.42E-02 3.05E-03 3.08E+01 9.40E-02 1.00E+00 2.50E+00 4.33E-02 3.20E-01 3.32E-01 2.83E-01 1.53E-01 Navy 1998
BARIUM
Dose/High TRV 1.09E-01 1.09E-01 6.00E-02 3.48E+01 3.79E+00 3.05E-03 5.80E+02 1.77E+00 1.00E+00 2.50E+00 2.22E+00 1.98E+01 3.50E-01 1.76E+01 1.26E-01 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 6.00E-02 3.48E+01 3.79E+00 3.05E-03 5.80E+02 1.77E+00 1.00E+00 2.50E+00 2.22E+00 5.10E+00 4.35E-01 4.59E+00 4.84E-01 Sample and others 1996
BERYLLIUM
Dose/High TRV 1.09E-01 1.09E-01 R 4.05E-03 4.41E-04 3.05E-03 1.20E+00 3.66E-03 1.00E+00 2.50E+00 1.64E-03 6.60E+00 3.50E-01 5.87E+00 2.80E-04 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 R 4.05E-03 4.41E-04 3.05E-03 1.20E+00 3.66E-03 1.00E+00 2.50E+00 1.64E-03 6.60E-01 3.50E-01 5.87E-01 2.80E-03 Sample and others 1996
CADMIUM
Dose/High TRV 1.09E-01 1.09E-01 R 9.20E-01 1.00E-01 3.05E-03 1.20E+01 3.66E-02 1.00E+00 2.50E+00 5.47E-02 2.64E+00 3.14E-02 2.03E+00 2.70E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 9.20E-01 1.00E-01 3.05E-03 1.20E+01 3.66E-02 1.00E+00 2.50E+00 5.47E-02 6.00E-02 3.22E-02 4.62E-02 1.18E+00 Navy 1998
CHROMIUM
Dose/High TRV 1.09E-01 1.09E-01 3.00E-02 7.53E+00 8.20E-01 3.05E-03 2.51E+02 7.66E-01 1.00E+00 2.50E+00 6.34E-01 1.31E+01 3.50E-01 1.17E+01 5.43E-02 Calculated
Dose/Low TRV 1.09E-01 1.09E-01 3.00E-02 7.53E+00 8.20E-01 3.05E-03 2.51E+02 7.66E-01 1.00E+00 2.50E+00 6.34E-01 3.28E+00 3.50E-01 2.92E+00 2.18E-01 Sample and others 1996
COBALT
Dose/High TRV 1.09E-01 1.09E-01 R 1.29E+00 1.40E-01 3.05E-03 3.70E+01 1.13E-01 1.00E+00 2.50E+00 1.01E-01 2.00E+01 2.00E-01 1.72E+01 5.89E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 1.29E+00 1.40E-01 3.05E-03 3.70E+01 1.13E-01 1.00E+00 2.50E+00 1.01E-01 1.20E+00 2.75E-01 1.05E+00 9.63E-02 Navy 1998
COPPER
Dose/High TRV 1.09E-01 1.09E-01 1.50E-01 3.41E+01 3.71E+00 3.05E-03 2.27E+02 6.93E-01 1.00E+00 2.50E+00 1.76E+00 6.32E+02 2.47E-02 4.79E+02 3.68E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.50E-01 3.41E+01 3.71E+00 3.05E-03 2.27E+02 6.93E-01 1.00E+00 2.50E+00 1.76E+00 2.67E+00 3.00E-02 2.05E+00 8.60E-01 Navy 1998
LEAD
Dose/High TRV 1.09E-01 1.09E-01 1.40E-01 9.53E+02 1.04E+02 3.05E-03 6.81E+03 2.08E+01 1.00E+00 2.50E+00 4.99E+01 2.41E+02 1.87E-02 1.79E+02 2.78E-01 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.40E-01 9.53E+02 1.04E+02 3.05E-03 6.81E+03 2.08E+01 1.00E+00 2.50E+00 4.99E+01 1.00E+00 2.84E-01 8.78E-01 5.68E+01 DTSC 2002
MANGANESE
Dose/High TRV 1.09E-01 1.09E-01 2.05E-02 1.20E+02 1.31E+01 3.05E-03 5.85E+03 1.78E+01 1.00E+00 2.50E+00 1.24E+01 1.59E+02 2.97E-02 1.22E+02 1.01E-01 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 2.05E-02 1.20E+02 1.31E+01 3.05E-03 5.85E+03 1.78E+01 1.00E+00 2.50E+00 1.24E+01 1.37E+01 3.46E-02 1.06E+01 1.17E+00 Navy 1998
MERCURY
Dose/High TRV 1.09E-01 1.09E-01 5.43E-02 1.14E-01 1.24E-02 3.05E-03 2.10E+00 6.41E-03 1.00E+00 2.50E+00 7.53E-03 4.00E+00 4.28E-01 3.60E+00 2.09E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 5.43E-02 1.14E-01 1.24E-02 3.05E-03 2.10E+00 6.41E-03 1.00E+00 2.50E+00 7.53E-03 2.50E-01 1.88E-01 2.14E-01 3.52E-02 Navy 1998
MOLYBDENUM
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 1.20E+00 1.31E-01 3.05E-03 1.20E+00 3.66E-03 1.00E+00 2.50E+00 5.38E-02 2.60E+00 3.00E-02 1.99E+00 2.70E-02 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 1.20E+00 1.31E-01 3.05E-03 1.20E+00 3.66E-03 1.00E+00 2.50E+00 5.38E-02 2.60E-01 3.00E-02 1.99E-01 2.70E-01 Sample and others 1996
NICKEL
Dose/High TRV 1.09E-01 1.09E-01 R 7.10E+00 7.73E-01 3.05E-03 1.14E+02 3.48E-01 1.00E+00 2.50E+00 4.49E-01 3.16E+01 2.49E-01 2.75E+01 1.63E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 7.10E+00 7.73E-01 3.05E-03 1.14E+02 3.48E-01 1.00E+00 2.50E+00 4.49E-01 1.33E-01 2.49E-01 1.16E-01 3.87E+00 Navy 1998
SELENIUM
Dose/High TRV 1.09E-01 1.09E-01 1.63E+00 3.59E+00 3.91E-01 3.05E-03 2.20E+00 6.71E-03 1.00E+00 2.50E+00 1.59E-01 1.21E+00 2.46E-02 9.17E-01 1.73E-01 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.63E+00 3.59E+00 3.91E-01 3.05E-03 2.20E+00 6.71E-03 1.00E+00 2.50E+00 1.59E-01 5.00E-02 1.87E-01 4.28E-02 3.72E+00 Navy 1998

Table J1-5:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

Table J1-5:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)

SILVER
Dose/High TRV 1.09E-01 1.09E-01 4.00E-03 1.61E-02 1.75E-03 3.05E-03 4.03E+00 1.23E-02 1.00E+00 2.50E+00 5.61E-03 6.02E+01 8.86E+00 6.49E+01 8.64E-05 Calculated
Dose/Low TRV 1.09E-01 1.09E-01 4.00E-03 1.61E-02 1.75E-03 3.05E-03 4.03E+00 1.23E-02 1.00E+00 2.50E+00 5.61E-03 6.02E+00 8.86E+00 6.49E+00 8.64E-04 EPA 2008
THALLIUM
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 1.71E-01 1.86E-02 3.05E-03 1.71E-01 5.22E-04 1.00E+00 2.50E+00 7.66E-03 1.43E+00 6.50E-02 1.15E+00 6.67E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 1.71E-01 1.86E-02 3.05E-03 1.71E-01 5.22E-04 1.00E+00 2.50E+00 7.66E-03 4.80E-01 6.50E-02 3.86E-01 1.99E-02 Navy 1998
TIN
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 4.38E+01 4.78E+00 3.05E-03 4.38E+01 1.34E-01 1.00E+00 2.50E+00 1.96E+00 3.50E+01 3.00E-02 2.68E+01 7.32E-02 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 4.38E+01 4.78E+00 3.05E-03 4.38E+01 1.34E-01 1.00E+00 2.50E+00 1.96E+00 2.34E+01 3.00E-02 1.79E+01 1.09E-01 Sample and others 1996
TITANIUM
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 7.24E+03 7.89E+02 3.05E-03 7.24E+03 2.21E+01 1.00E+00 2.50E+00 3.24E+02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 7.24E+03 7.89E+02 3.05E-03 7.24E+03 2.21E+01 1.00E+00 2.50E+00 3.24E+02 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 1.09E-01 1.09E-01 1.23E-02 3.90E+00 4.25E-01 3.05E-03 3.17E+02 9.67E-01 1.00E+00 2.50E+00 5.57E-01 2.10E+00 2.60E-01 1.83E+00 3.04E-01 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.23E-02 3.90E+00 4.25E-01 3.05E-03 3.17E+02 9.67E-01 1.00E+00 2.50E+00 5.57E-01 2.10E-01 2.60E-01 1.83E-01 3.04E+00 Sample and others 1996
ZINC
Dose/High TRV 1.09E-01 1.09E-01 8.90E-01 5.23E+03 5.70E+02 3.05E-03 5.88E+03 1.79E+01 1.00E+00 2.50E+00 2.35E+02 4.11E+02 1.75E-01 3.51E+02 6.71E-01 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 8.90E-01 5.23E+03 5.70E+02 3.05E-03 5.88E+03 1.79E+01 1.00E+00 2.50E+00 2.35E+02 9.60E+00 2.55E-02 7.29E+00 3.23E+01 Navy 1998
CARBAZOLE
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 5.20E-02 5.67E-03 3.05E-03 5.20E-02 1.59E-04 1.00E+00 2.50E+00 2.33E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 5.20E-02 5.67E-03 3.05E-03 5.20E-02 1.59E-04 1.00E+00 2.50E+00 2.33E-03 No TRV No TRV No TRV No TRV NA
DIBENZOFURAN
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 6.90E-02 7.52E-03 3.05E-03 6.90E-02 2.11E-04 1.00E+00 2.50E+00 3.09E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 6.90E-02 7.52E-03 3.05E-03 6.90E-02 2.11E-04 1.00E+00 2.50E+00 3.09E-03 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 1.30E-01 1.42E-02 3.05E-03 1.30E-01 3.97E-04 1.00E+00 2.50E+00 5.82E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 1.30E-01 1.42E-02 3.05E-03 1.30E-01 3.97E-04 1.00E+00 2.50E+00 5.82E-03 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 3.11E+00 9.48E-03 1.00E+00 2.50E+00 3.79E-03 1.00E+01 3.00E-02 7.67E+00 4.94E-04 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 3.11E+00 9.48E-03 1.00E+00 2.50E+00 3.79E-03 1.00E+00 3.00E-02 7.67E-01 4.94E-03 Sample and others 1996
TOTAL LMW PAHS
Dose/High TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 9.86E-01 3.01E-03 1.00E+00 2.50E+00 1.20E-03 1.50E+02 2.70E-01 1.31E+02 9.17E-06 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 9.86E-01 3.01E-03 1.00E+00 2.50E+00 1.20E-03 5.00E+01 2.77E-01 4.38E+01 2.75E-05 Navy 1998
AROCLOR-1254
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.40E-02 2.62E-03 3.05E-03 2.40E-02 7.32E-05 1.00E+00 2.50E+00 1.08E-03 6.80E-01 1.40E-02 4.98E-01 2.16E-03 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.40E-02 2.62E-03 3.05E-03 2.40E-02 7.32E-05 1.00E+00 2.50E+00 1.08E-03 6.80E-02 1.40E-02 4.98E-02 2.16E-02 Sample and others 1996
AROCLOR-1260
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 9.20E-01 1.00E-01 3.05E-03 9.20E-01 2.81E-03 1.00E+00 2.50E+00 4.12E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 9.20E-01 1.00E-01 3.05E-03 9.20E-01 2.81E-03 1.00E+00 2.50E+00 4.12E-02 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.44E-01 2.66E-02 3.05E-03 2.44E-01 7.46E-04 1.00E+00 2.50E+00 1.10E-02 1.28E+00 2.30E-02 9.66E-01 1.13E-02 Navy 1998

Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.44E-01 2.66E-02 3.05E-03 2.44E-01 7.46E-04 1.00E+00 2.50E+00 1.10E-02 3.60E-01 2.06E-02 2.70E-01 4.06E-02 Navy 1998
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COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
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(mg/day) SUF

Body 
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(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)
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Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

Table J1-5:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 2)

DIELDRIN
Dose/High TRV 1.09E-01 1.09E-01 3.35E+00 3.35E-02 3.65E-03 3.05E-03 1.00E-02 3.05E-05 1.00E+00 2.50E+00 1.47E-03 2.00E-01 3.50E-01 1.78E-01 8.28E-03 Sample and others 1996

Dose/Low TRV 1.09E-01 1.09E-01 3.35E+00 3.35E-02 3.65E-03 3.05E-03 1.00E-02 3.05E-05 1.00E+00 2.50E+00 1.47E-03 2.00E-02 3.50E-01 1.78E-02 8.28E-02 Sample and others 1996
ENDOSULFAN I
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.00E-03 2.18E-04 3.05E-03 2.00E-03 6.10E-06 1.00E+00 2.50E+00 8.96E-05 1.50E+00 3.50E-02 1.16E+00 7.72E-05 Calculated

Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.00E-03 2.18E-04 3.05E-03 2.00E-03 6.10E-06 1.00E+00 2.50E+00 8.96E-05 1.50E-01 3.50E-02 1.16E-01 7.72E-04 Sample and others 1996
TOTAL DDTs

Dose/High TRV 1.09E-01 1.09E-01 R 8.66E+00 9.43E-01 3.05E-03 1.60E-01 4.88E-04 1.00E+00 2.50E+00 3.77E-01 4.00E+00 3.50E-01 3.55E+00 1.06E-01 Sample and others 1996

Dose/Low TRV 1.09E-01 1.09E-01 R 8.66E+00 9.43E-01 3.05E-03 1.60E-01 4.88E-04 1.00E+00 2.50E+00 3.77E-01 8.00E-01 3.50E-01 7.11E-01 5.31E-01 Sample and others 1996

TOTAL ENDRINS

Dose/High TRV 1.09E-01 1.09E-01 9.38E+00 8.44E-02 9.20E-03 3.05E-03 9.00E-03 2.75E-05 1.00E+00 2.50E+00 3.69E-03 9.20E-01 3.00E-02 7.06E-01 5.23E-03 Sample and others 1996

Dose/Low TRV 1.09E-01 1.09E-01 9.38E+00 8.44E-02 9.20E-03 3.05E-03 9.00E-03 2.75E-05 1.00E+00 2.50E+00 3.69E-03 9.20E-02 3.00E-02 7.06E-02 5.23E-02 Sample and others 1996

TOTAL BHC

Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.00E-03 2.18E-04 3.05E-03 2.00E-03 6.10E-06 1.00E+00 2.50E+00 8.96E-05 3.20E+00 3.50E-01 2.84E+00 3.15E-05 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.00E-03 2.18E-04 3.05E-03 2.00E-03 6.10E-06 1.00E+00 2.50E+00 8.96E-05 1.60E+00 3.50E-01 1.42E+00 6.30E-05 Sample and others 1996

TOTAL CHLORDANES

Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 1.70E-02 1.85E-03 3.05E-03 1.70E-02 5.19E-05 1.00E+00 2.50E+00 7.62E-04 1.07E+01 6.40E-02 8.59E+00 8.87E-05 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 1.70E-02 1.85E-03 3.05E-03 1.70E-02 5.19E-05 1.00E+00 2.50E+00 7.62E-04 2.14E+00 6.40E-02 1.72E+00 4.43E-04 Sample and others 1996
PICRIC ACID
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.70E-02 2.94E-03 3.05E-03 2.70E-02 8.24E-05 1.00E+00 2.50E+00 1.21E-03 1.00E+01 2.70E-01 8.75E+00 1.38E-04 U.S. Army CHPPM 2005

Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.70E-02 2.94E-03 3.05E-03 2.70E-02 8.24E-05 1.00E+00 2.50E+00 1.21E-03 2.00E+00 2.70E-01 1.75E+00 6.91E-04 U.S. Army CHPPM 2005
2,4-DINITROTOLUENE
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 9.40E-01 1.02E-01 3.05E-03 9.40E-01 2.87E-03 1.00E+00 2.50E+00 4.21E-02 1.40E+00 3.30E-01 1.24E+00 3.40E-02 U.S. Army CHPPM 2006
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 9.40E-01 1.02E-01 3.05E-03 9.40E-01 2.87E-03 1.00E+00 2.50E+00 4.21E-02 6.70E-01 3.30E-01 5.93E-01 7.10E-02 U.S. Army CHPPM 2006
2,6-DINITROTOLUENE
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 4.00E-02 4.36E-03 3.05E-03 4.00E-02 1.22E-04 1.00E+00 2.50E+00 1.79E-03 7.00E+00 2.04E-01 6.02E+00 2.98E-04 U.S. Army CHPPM 2006
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 4.00E-02 4.36E-03 3.05E-03 4.00E-02 1.22E-04 1.00E+00 2.50E+00 1.79E-03 7.00E-01 2.04E-01 6.02E-01 2.98E-03 U.S. Army CHPPM 2006
N-NITROSODIPHENYLAMINE
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 8.60E-02 9.37E-03 3.05E-03 8.60E-02 2.62E-04 1.00E+00 2.50E+00 3.85E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 8.60E-02 9.37E-03 3.05E-03 8.60E-02 2.62E-04 1.00E+00 2.50E+00 3.85E-03 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 1.40E-02 1.53E-03 3.05E-03 1.40E-02 4.27E-05 1.00E+00 2.50E+00 6.27E-04 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 1.40E-02 1.53E-03 3.05E-03 1.40E-02 4.27E-05 1.00E+00 2.50E+00 6.27E-04 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (MAMMALS)
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 8.71E-05 9.49E-06 3.05E-03 8.71E-05 2.66E-07 1.00E+00 2.50E+00 3.90E-06 1.00E-05 3.50E-01 8.89E-06 4.39E-01 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 8.71E-05 9.49E-06 3.05E-03 8.71E-05 2.66E-07 1.00E+00 2.50E+00 3.90E-06 1.00E-06 3.50E-01 8.89E-07 4.39E+00 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-6:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion Rate1 

(kg/day)

Mammal 
Ingestion Rate2 

(kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 
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Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
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(kg/day)
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(mg/kg)
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Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
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(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 3.64E-02 3.64E-02 7.30E-03 2.15E+02 7.82E+00 2.08E-03 2.94E+04 6.11E+01 1.00E+00 2.90E-01 2.37E+02 1.10E+03 1.55E-01 1.24E+03 1.91E-01 Calculated

Dose/Low TRV 3.64E-02 3.64E-02 7.30E-03 2.15E+02 7.82E+00 2.08E-03 2.94E+04 6.11E+01 1.00E+00 2.90E-01 2.37E+02 1.10E+02 1.55E-01 1.24E+02 1.91E+00 Sample and others 1996

ANTIMONY
Dose/High TRV 3.64E-02 3.64E-02 1.27E+00 7.87E-01 2.87E-02 2.08E-03 6.20E-01 1.29E-03 1.00E+00 2.90E-01 1.03E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 1.27E+00 7.87E-01 2.87E-02 2.08E-03 6.20E-01 1.29E-03 1.00E+00 2.90E-01 1.03E-01 No TRV No TRV No TRV No TRV NA

ARSENIC
Dose/High TRV 3.64E-02 3.64E-02 R 1.32E-01 4.80E-03 2.08E-03 3.13E+01 6.50E-02 1.00E+00 2.90E-01 2.41E-01 2.20E+01 1.17E+00 1.66E+01 1.45E-02 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 R 1.32E-01 4.80E-03 2.08E-03 3.13E+01 6.50E-02 1.00E+00 2.90E-01 2.41E-01 5.50E+00 1.17E+00 4.16E+00 5.79E-02 Navy 1998

BARIUM
Dose/High TRV 3.64E-02 3.64E-02 6.00E-02 7.80E+00 2.84E-01 2.08E-03 1.30E+02 2.70E-01 1.00E+00 2.90E-01 1.91E+00 4.17E+02 1.21E-01 4.96E+02 3.85E-03 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 6.00E-02 7.80E+00 2.84E-01 2.08E-03 1.30E+02 2.70E-01 1.00E+00 2.90E-01 1.91E+00 2.08E+02 1.21E-01 2.48E+02 7.70E-03 Sample and others 1996

BERYLLIUM
Dose/High TRV 3.64E-02 3.64E-02 R 1.76E-03 6.39E-05 2.08E-03 7.80E-01 1.62E-03 1.00E+00 2.90E-01 5.81E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 R 1.76E-03 6.39E-05 2.08E-03 7.80E-01 1.62E-03 1.00E+00 2.90E-01 5.81E-03 No TRV No TRV No TRV No TRV NA

CADMIUM
Dose/High TRV 3.64E-02 3.64E-02 R 3.85E-01 1.40E-02 2.08E-03 1.90E+00 3.95E-03 1.00E+00 2.90E-01 6.20E-02 1.00E+00 1.13E+00 7.62E-01 8.14E-02 DTSC 2009

Dose/Low TRV 3.64E-02 3.64E-02 R 3.85E-01 1.40E-02 2.08E-03 1.90E+00 3.95E-03 1.00E+00 2.90E-01 6.20E-02 7.00E-01 5.10E-01 6.25E-01 9.92E-02 DTSC 2009

CHROMIUM
Dose/High TRV 3.64E-02 3.64E-02 3.00E-02 3.21E+00 1.17E-01 2.08E-03 1.07E+02 2.22E-01 1.00E+00 2.90E-01 1.17E+00 5.00E+00 1.25E+00 3.73E+00 3.13E-01 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 3.00E-02 3.21E+00 1.17E-01 2.08E-03 1.07E+02 2.22E-01 1.00E+00 2.90E-01 1.17E+00 1.00E+00 1.25E+00 7.47E-01 1.57E+00 Sample and others 1996

COBALT
Dose/High TRV 3.64E-02 3.64E-02 R 8.94E-01 3.26E-02 2.08E-03 2.80E+01 5.81E-02 1.00E+00 2.90E-01 3.13E-01 7.61E+01 2.92E-01 7.60E+01 4.12E-03 Calculated

Dose/Low TRV 3.64E-02 3.64E-02 R 8.94E-01 3.26E-02 2.08E-03 2.80E+01 5.81E-02 1.00E+00 2.90E-01 3.13E-01 7.61E+00 2.92E-01 7.60E+00 4.12E-02 EPA 2007

COPPER
Dose/High TRV 3.64E-02 3.64E-02 1.50E-01 5.51E+01 2.01E+00 2.08E-03 3.67E+02 7.62E-01 1.00E+00 2.90E-01 9.54E+00 5.23E+01 4.09E-01 4.88E+01 1.96E-01 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.50E-01 5.51E+01 2.01E+00 2.08E-03 3.67E+02 7.62E-01 1.00E+00 2.90E-01 9.54E+00 2.30E+00 6.39E-01 1.96E+00 4.86E+00 Navy 1998

LEAD
Dose/High TRV 3.64E-02 3.64E-02 1.40E-01 1.33E+01 4.85E-01 2.08E-03 9.50E+01 1.97E-01 1.00E+00 2.90E-01 2.35E+00 8.75E+00 8.00E-01 7.14E+00 3.29E-01 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.40E-01 1.33E+01 4.85E-01 2.08E-03 9.50E+01 1.97E-01 1.00E+00 2.90E-01 2.35E+00 1.40E-02 8.40E-02 1.79E-02 1.31E+02 Navy 1998

MANGANESE
Dose/High TRV 3.64E-02 3.64E-02 2.05E-02 1.26E+01 4.59E-01 2.08E-03 6.14E+02 1.28E+00 1.00E+00 2.90E-01 5.98E+00 7.76E+02 1.97E-01 8.39E+02 7.13E-03 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 2.05E-02 1.26E+01 4.59E-01 2.08E-03 6.14E+02 1.28E+00 1.00E+00 2.90E-01 5.98E+00 7.76E+01 1.97E-01 8.39E+01 7.13E-02 Navy 1998

MERCURY
Dose/High TRV 3.64E-02 3.64E-02 5.43E-02 5.10E-02 1.86E-03 2.08E-03 9.40E-01 1.95E-03 1.00E+00 2.90E-01 1.31E-02 1.80E-01 1.00E+00 1.41E-01 9.35E-02 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 5.43E-02 5.10E-02 1.86E-03 2.08E-03 9.40E-01 1.95E-03 1.00E+00 2.90E-01 1.31E-02 3.90E-02 1.00E+00 3.04E-02 4.32E-01 Navy 1998

MOLYBDENUM
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 3.50E+00 1.28E-01 2.08E-03 3.50E+00 7.27E-03 1.00E+00 2.90E-01 4.65E-01 3.53E+01 1.50E+00 2.54E+01 1.83E-02 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 3.50E+00 1.28E-01 2.08E-03 3.50E+00 7.27E-03 1.00E+00 2.90E-01 4.65E-01 3.50E+00 1.50E+00 2.52E+00 1.84E-01 Sample and others 1996

NICKEL
Dose/High TRV 3.64E-02 3.64E-02 R 6.56E+00 2.39E-01 2.08E-03 9.63E+01 2.00E-01 1.00E+00 2.90E-01 1.51E+00 5.52E+01 5.80E-02 7.61E+01 1.99E-02 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 R 6.56E+00 2.39E-01 2.08E-03 9.63E+01 2.00E-01 1.00E+00 2.90E-01 1.51E+00 1.38E+00 6.13E-01 1.19E+00 1.27E+00 Navy 1998
SELENIUM
Dose/High TRV 3.64E-02 3.64E-02 1.63E+00 8.15E-01 2.97E-02 2.08E-03 5.00E-01 1.04E-03 1.00E+00 2.90E-01 1.06E-01 9.30E-01 1.11E+00 7.11E-01 1.49E-01 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.63E+00 8.15E-01 2.97E-02 2.08E-03 5.00E-01 1.04E-03 1.00E+00 2.90E-01 1.06E-01 2.30E-01 1.11E+00 1.76E-01 6.02E-01 Navy 1998
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Table J1-6:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
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(kg/day)
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(unitless)
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(kg)

Allometrically 
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(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SILVER
Dose/High TRV 3.64E-02 3.64E-02 4.00E-03 1.92E-03 6.99E-05 2.08E-03 4.80E-01 9.97E-04 1.00E+00 2.90E-01 3.68E-03 2.02E+01 6.62E-01 1.71E+01 2.15E-04 Calculated

Dose/Low TRV 3.64E-02 3.64E-02 4.00E-03 1.92E-03 6.99E-05 2.08E-03 4.80E-01 9.97E-04 1.00E+00 2.90E-01 3.68E-03 2.02E+00 6.62E-01 1.71E+00 2.15E-03 EPA 2007

THALLIUM
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 2.14E-01 7.80E-03 2.08E-03 2.14E-01 4.44E-04 1.00E+00 2.90E-01 2.84E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 2.14E-01 7.80E-03 2.08E-03 2.14E-01 4.44E-04 1.00E+00 2.90E-01 2.84E-02 No TRV No TRV No TRV No TRV NA

VANADIUM
Dose/High TRV 3.64E-02 3.64E-02 1.23E-02 1.97E+00 7.17E-02 2.08E-03 1.60E+02 3.32E-01 1.00E+00 2.90E-01 1.39E+00 1.14E+02 1.17E+00 8.62E+01 1.62E-02 Calculated

Dose/Low TRV 3.64E-02 3.64E-02 1.23E-02 1.97E+00 7.17E-02 2.08E-03 1.60E+02 3.32E-01 1.00E+00 2.90E-01 1.39E+00 1.14E+01 1.17E+00 8.62E+00 1.62E-01 Sample and others 1996

ZINC
Dose/High TRV 3.64E-02 3.64E-02 8.90E-01 2.90E+02 1.06E+01 2.08E-03 3.26E+02 6.77E-01 1.00E+00 2.90E-01 3.88E+01 1.72E+02 9.55E-01 1.36E+02 2.86E-01 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 8.90E-01 2.90E+02 1.06E+01 2.08E-03 3.26E+02 6.77E-01 1.00E+00 2.90E-01 3.88E+01 1.72E+01 9.55E-01 1.36E+01 2.86E+00 Navy 1998

TOTAL ORGANOTINS
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 5.85E-02 2.13E-03 2.08E-03 5.85E-02 1.21E-04 1.00E+00 2.90E-01 7.76E-03 4.59E+01 9.65E+01 1.44E+01 5.40E-04 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 5.85E-02 2.13E-03 2.08E-03 5.85E-02 1.21E-04 1.00E+00 2.90E-01 7.76E-03 7.30E-01 9.65E+01 2.29E-01 3.40E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 3.64E-02 3.64E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 1.36E+00 2.82E-03 1.00E+00 2.90E-01 9.72E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 3.64E-02 3.64E-02 0.00E+00 0.00E+00 0.00E+00 2.08E-03 1.36E+00 2.82E-03 1.00E+00 2.90E-01 9.72E-03 No TRV No TRV No TRV No TRV NA

TOTAL PCBS
Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 3.29E-02 1.20E-03 2.08E-03 3.29E-02 6.84E-05 1.00E+00 2.90E-01 4.37E-03 1.27E+00 1.72E+00 8.90E-01 4.91E-03 Navy 1998

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 3.29E-02 1.20E-03 2.08E-03 3.29E-02 6.84E-05 1.00E+00 2.90E-01 4.37E-03 9.00E-02 8.00E-01 7.35E-02 5.95E-02 Navy 1998

DIOXIN TEQ (BIRDS)

Dose/High TRV 3.64E-02 3.64E-02 1.00E+00 5.50E-08 2.00E-09 2.08E-03 5.50E-08 1.14E-10 1.00E+00 2.90E-01 7.30E-09 1.40E-04 1.00E+00 1.09E-04 6.68E-05 Sample and others 1996

Dose/Low TRV 3.64E-02 3.64E-02 1.00E+00 5.50E-08 2.00E-09 2.08E-03 5.50E-08 1.14E-10 1.00E+00 2.90E-01 7.30E-09 1.40E-05 1.00E+00 1.09E-05 6.68E-04 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-7:  MALLARD (NON-BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 7.16E-02 7.16E-02 6.60E-04 1.94E+01 1.39E+00 2.36E-03 2.94E+04 6.94E+01 1.00E+00 9.83E-01 7.20E+01 1.10E+03 1.55E-01 1.59E+03 4.54E-02 Calculated
Dose/Low TRV 7.16E-02 7.16E-02 6.60E-04 1.94E+01 1.39E+00 2.36E-03 2.94E+04 6.94E+01 1.00E+00 9.83E-01 7.20E+01 1.10E+02 1.55E-01 1.59E+02 4.54E-01 Sample and others 1996
ANTIMONY
Dose/High TRV 7.16E-02 7.16E-02 1.90E-01 1.18E-01 8.43E-03 2.36E-03 6.20E-01 1.46E-03 1.00E+00 9.83E-01 1.01E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 7.16E-02 1.90E-01 1.18E-01 8.43E-03 2.36E-03 6.20E-01 1.46E-03 1.00E+00 9.83E-01 1.01E-02 No TRV No TRV No TRV No TRV NA
ARSENIC
Dose/High TRV 7.16E-02 7.16E-02 6.40E-02 2.00E+00 1.43E-01 2.36E-03 3.13E+01 7.39E-02 1.00E+00 9.83E-01 2.21E-01 2.20E+01 1.17E+00 2.12E+01 1.04E-02 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 6.40E-02 2.00E+00 1.43E-01 2.36E-03 3.13E+01 7.39E-02 1.00E+00 9.83E-01 2.21E-01 5.50E+00 1.17E+00 5.31E+00 4.16E-02 Navy 1998
BARIUM
Dose/High TRV 7.16E-02 7.16E-02 5.70E-02 7.41E+00 5.30E-01 2.36E-03 1.30E+02 3.07E-01 1.00E+00 9.83E-01 8.52E-01 4.17E+02 1.21E-01 6.33E+02 1.35E-03 Sample and others 1996
Dose/Low TRV 7.16E-02 7.16E-02 5.70E-02 7.41E+00 5.30E-01 2.36E-03 1.30E+02 3.07E-01 1.00E+00 9.83E-01 8.52E-01 2.08E+02 1.21E-01 3.17E+02 2.69E-03 Sample and others 1996
BERYLLIUM
Dose/High TRV 7.16E-02 7.16E-02 R 4.87E-01 3.49E-02 2.36E-03 7.80E-01 1.84E-03 1.00E+00 9.83E-01 3.74E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 7.16E-02 R 4.87E-01 3.49E-02 2.36E-03 7.80E-01 1.84E-03 1.00E+00 9.83E-01 3.74E-02 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 7.16E-02 7.16E-02 2.50E-01 4.75E-01 3.40E-02 2.36E-03 1.90E+00 4.49E-03 1.00E+00 9.83E-01 3.91E-02 1.00E+00 1.13E+00 9.73E-01 4.03E-02 DTSC 2009
Dose/Low TRV 7.16E-02 7.16E-02 2.50E-01 4.75E-01 3.40E-02 2.36E-03 1.90E+00 4.49E-03 1.00E+00 9.83E-01 3.91E-02 7.00E-01 5.10E-01 7.98E-01 4.90E-02 DTSC 2009
CHROMIUM
Dose/High TRV 7.16E-02 7.16E-02 2.40E-02 2.57E+00 1.84E-01 2.36E-03 1.07E+02 2.53E-01 1.00E+00 9.83E-01 4.44E-01 5.00E+00 1.25E+00 4.77E+00 9.32E-02 Sample and others 1996
Dose/Low TRV 7.16E-02 7.16E-02 2.40E-02 2.57E+00 1.84E-01 2.36E-03 1.07E+02 2.53E-01 1.00E+00 9.83E-01 4.44E-01 1.00E+00 1.25E+00 9.53E-01 4.66E-01 Sample and others 1996
COBALT
Dose/High TRV 7.16E-02 7.16E-02 7.50E-03 2.10E-01 1.50E-02 2.36E-03 2.80E+01 6.61E-02 1.00E+00 9.83E-01 8.26E-02 7.61E+01 2.92E-01 9.70E+01 8.51E-04 Calculated
Dose/Low TRV 7.16E-02 7.16E-02 7.50E-03 2.10E-01 1.50E-02 2.36E-03 2.80E+01 6.61E-02 1.00E+00 9.83E-01 8.26E-02 7.61E+00 2.92E-01 9.70E+00 8.51E-03 EPA 2007
COPPER
Dose/High TRV 7.16E-02 7.16E-02 4.40E-02 1.61E+01 1.16E+00 2.36E-03 3.67E+02 8.67E-01 1.00E+00 9.83E-01 2.06E+00 5.23E+01 4.09E-01 6.23E+01 3.30E-02 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 4.40E-02 1.61E+01 1.16E+00 2.36E-03 3.67E+02 8.67E-01 1.00E+00 9.83E-01 2.06E+00 2.30E+00 6.39E-01 2.51E+00 8.21E-01 Navy 1998
LEAD
Dose/High TRV 7.16E-02 7.16E-02 5.50E-03 5.23E-01 3.74E-02 2.36E-03 9.50E+01 2.24E-01 1.00E+00 9.83E-01 2.66E-01 8.75E+00 8.00E-01 9.12E+00 2.92E-02 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 5.50E-03 5.23E-01 3.74E-02 2.36E-03 9.50E+01 2.24E-01 1.00E+00 9.83E-01 2.66E-01 1.40E-02 8.40E-02 2.29E-02 1.16E+01 Navy 1998
MANGANESE
Dose/High TRV 7.16E-02 7.16E-02 2.60E-02 1.60E+01 1.14E+00 2.36E-03 6.14E+02 1.45E+00 1.00E+00 9.83E-01 2.64E+00 7.76E+02 1.97E-01 1.07E+03 2.46E-03 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 2.60E-02 1.60E+01 1.14E+00 2.36E-03 6.14E+02 1.45E+00 1.00E+00 9.83E-01 2.64E+00 7.76E+01 1.97E-01 1.07E+02 2.46E-02 Navy 1998
MERCURY
Dose/High TRV 7.16E-02 7.16E-02 6.10E-01 5.73E-01 4.10E-02 2.36E-03 9.40E-01 2.22E-03 1.00E+00 9.83E-01 4.40E-02 1.80E-01 1.00E+00 1.79E-01 2.45E-01 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 6.10E-01 5.73E-01 4.10E-02 2.36E-03 9.40E-01 2.22E-03 1.00E+00 9.83E-01 4.40E-02 3.90E-02 1.00E+00 3.89E-02 1.13E+00 Navy 1998
MOLYBDENUM
Dose/High TRV 7.16E-02 7.16E-02 1.00E+00 3.50E+00 2.50E-01 2.36E-03 3.50E+00 8.27E-03 1.00E+00 9.83E-01 2.63E-01 3.53E+01 1.50E+00 3.24E+01 8.11E-03 Sample and others 1996
Dose/Low TRV 7.16E-02 7.16E-02 1.00E+00 3.50E+00 2.50E-01 2.36E-03 3.50E+00 8.27E-03 1.00E+00 9.83E-01 2.63E-01 3.50E+00 1.50E+00 3.22E+00 8.18E-02 Sample and others 1996
NICKEL
Dose/High TRV 7.16E-02 7.16E-02 1.10E-02 1.06E+00 7.58E-02 2.36E-03 9.63E+01 2.27E-01 1.00E+00 9.83E-01 3.08E-01 5.52E+01 5.80E-02 9.72E+01 3.18E-03 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 1.10E-02 1.06E+00 7.58E-02 2.36E-03 9.63E+01 2.27E-01 1.00E+00 9.83E-01 3.08E-01 1.38E+00 6.13E-01 1.52E+00 2.03E-01 Navy 1998
SELENIUM
Dose/High TRV 7.16E-02 7.16E-02 R 2.36E-01 1.69E-02 2.36E-03 5.00E-01 1.18E-03 1.00E+00 9.83E-01 1.84E-02 9.30E-01 1.11E+00 9.08E-01 2.03E-02 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 R 2.36E-01 1.69E-02 2.36E-03 5.00E-01 1.18E-03 1.00E+00 9.83E-01 1.84E-02 2.30E-01 1.11E+00 2.25E-01 8.20E-02 Navy 1998
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Table J1-7:  MALLARD (NON-BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SILVER
Dose/High TRV 7.16E-02 7.16E-02 1.40E-02 6.72E-03 4.81E-04 2.36E-03 4.80E-01 1.13E-03 1.00E+00 9.83E-01 1.64E-03 2.02E+01 6.62E-01 2.19E+01 7.51E-05 Calculated
Dose/Low TRV 7.16E-02 7.16E-02 1.40E-02 6.72E-03 4.81E-04 2.36E-03 4.80E-01 1.13E-03 1.00E+00 9.83E-01 1.64E-03 2.02E+00 6.62E-01 2.19E+00 7.51E-04 EPA 2007
THALLIUM
Dose/High TRV 7.16E-02 7.16E-02 1.00E+00 2.14E-01 1.53E-02 2.36E-03 2.14E-01 5.05E-04 1.00E+00 9.83E-01 1.61E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 7.16E-02 1.00E+00 2.14E-01 1.53E-02 2.36E-03 2.14E-01 5.05E-04 1.00E+00 9.83E-01 1.61E-02 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 7.16E-02 7.16E-02 2.10E-02 3.36E+00 2.40E-01 2.36E-03 1.60E+02 3.78E-01 1.00E+00 9.83E-01 6.29E-01 1.14E+02 1.17E+00 1.10E+02 5.71E-03 Calculated
Dose/Low TRV 7.16E-02 7.16E-02 2.10E-02 3.36E+00 2.40E-01 2.36E-03 1.60E+02 3.78E-01 1.00E+00 9.83E-01 6.29E-01 1.14E+01 1.17E+00 1.10E+01 5.71E-02 Sample and others 1996
ZINC
Dose/High TRV 7.16E-02 7.16E-02 6.60E-02 2.15E+01 1.54E+00 2.36E-03 3.26E+02 7.70E-01 1.00E+00 9.83E-01 2.35E+00 1.72E+02 9.55E-01 1.73E+02 1.36E-02 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 6.60E-02 2.15E+01 1.54E+00 2.36E-03 3.26E+02 7.70E-01 1.00E+00 9.83E-01 2.35E+00 1.72E+01 9.55E-01 1.73E+01 1.36E-01 Navy 1998
TOTAL ORGANOTINS
Dose/High TRV 7.16E-02 7.16E-02 1.00E+00 5.85E-02 4.18E-03 2.36E-03 5.85E-02 1.38E-04 1.00E+00 9.83E-01 4.40E-03 4.59E+01 9.65E+01 1.83E+01 2.40E-04 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 1.00E+00 5.85E-02 4.18E-03 2.36E-03 5.85E-02 1.38E-04 1.00E+00 9.83E-01 4.40E-03 7.30E-01 9.65E+01 2.92E-01 1.51E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 7.16E-02 7.16E-02 1.67E+00 2.27E+00 1.62E-01 2.36E-03 1.36E+00 3.20E-03 1.00E+00 9.83E-01 1.68E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.16E-02 7.16E-02 1.67E+00 2.27E+00 1.62E-01 2.36E-03 1.36E+00 3.20E-03 1.00E+00 9.83E-01 1.68E-01 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 7.16E-02 7.16E-02 2.55E-01 8.41E-03 6.02E-04 2.36E-03 3.29E-02 7.78E-05 1.00E+00 9.83E-01 6.91E-04 1.27E+00 1.72E+00 1.14E+00 6.09E-04 Navy 1998
Dose/Low TRV 7.16E-02 7.16E-02 2.55E-01 8.41E-03 6.02E-04 2.36E-03 3.29E-02 7.78E-05 1.00E+00 9.83E-01 6.91E-04 9.00E-02 8.00E-01 9.38E-02 7.37E-03 Navy 1998

DIOXIN TEQ (BIRDS)

Dose/High TRV 7.16E-02 7.16E-02 1.42E-01 7.84E-09 5.61E-10 2.36E-03 5.50E-08 1.30E-10 1.00E+00 9.83E-01 7.03E-10 1.40E-04 1.00E+00 1.40E-04 5.04E-06 Sample and others 1996

Dose/Low TRV 7.16E-02 7.16E-02 1.42E-01 7.84E-09 5.61E-10 2.36E-03 5.50E-08 1.30E-10 1.00E+00 9.83E-01 7.03E-10 1.40E-05 1.00E+00 1.40E-05 5.04E-05 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-8:  MALLARD (BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 7.16E-02 1.79E-02 6.60E-04 1.94E+01 3.47E-01 5.37E-02 4.30E-02 1.26E+03 6.79E+01 2.36E-03 2.94E+04 6.94E+01 1.00E+00 9.83E-01 1.40E+02 1.10E+03 1.55E-01 1.59E+03 8.82E-02 Calculated
Dose/Low TRV 7.16E-02 1.79E-02 6.60E-04 1.94E+01 3.47E-01 5.37E-02 4.30E-02 1.26E+03 6.79E+01 2.36E-03 2.94E+04 6.94E+01 1.00E+00 9.83E-01 1.40E+02 1.10E+02 1.55E-01 1.59E+02 8.82E-01 Sample and others 1996
ANTIMONY
Dose/High TRV 7.16E-02 1.79E-02 1.90E-01 1.18E-01 2.11E-03 5.37E-02 1.00E+00 6.20E-01 3.33E-02 2.36E-03 6.20E-01 1.46E-03 1.00E+00 9.83E-01 3.75E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 1.79E-02 1.90E-01 1.18E-01 2.11E-03 5.37E-02 1.00E+00 6.20E-01 3.33E-02 2.36E-03 6.20E-01 1.46E-03 1.00E+00 9.83E-01 3.75E-02 No TRV No TRV No TRV No TRV NA
ARSENIC
Dose/High TRV 7.16E-02 1.79E-02 6.40E-02 2.00E+00 3.58E-02 5.37E-02 1.36E+00 4.26E+01 2.28E+00 2.36E-03 3.13E+01 7.39E-02 1.00E+00 9.83E-01 2.44E+00 2.20E+01 1.17E+00 2.12E+01 1.15E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 6.40E-02 2.00E+00 3.58E-02 5.37E-02 1.36E+00 4.26E+01 2.28E+00 2.36E-03 3.13E+01 7.39E-02 1.00E+00 9.83E-01 2.44E+00 5.50E+00 1.17E+00 5.31E+00 4.59E-01 Navy 1998
BARIUM
Dose/High TRV 7.16E-02 1.79E-02 5.70E-02 7.41E+00 1.33E-01 5.37E-02 9.10E-02 1.18E+01 6.35E-01 2.36E-03 1.30E+02 3.07E-01 1.00E+00 9.83E-01 1.09E+00 4.17E+02 1.21E-01 6.33E+02 1.73E-03 Sample and others 1996
Dose/Low TRV 7.16E-02 1.79E-02 5.70E-02 7.41E+00 1.33E-01 5.37E-02 9.10E-02 1.18E+01 6.35E-01 2.36E-03 1.30E+02 3.07E-01 1.00E+00 9.83E-01 1.09E+00 2.08E+02 1.21E-01 3.17E+02 3.45E-03 Sample and others 1996
BERYLLIUM
Dose/High TRV 7.16E-02 1.79E-02 R 4.87E-01 8.72E-03 5.37E-02 4.50E-02 3.51E-02 1.88E-03 2.36E-03 7.80E-01 1.84E-03 1.00E+00 9.83E-01 1.27E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 1.79E-02 R 4.87E-01 8.72E-03 5.37E-02 4.50E-02 3.51E-02 1.88E-03 2.36E-03 7.80E-01 1.84E-03 1.00E+00 9.83E-01 1.27E-02 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 7.16E-02 1.79E-02 2.50E-01 4.75E-01 8.50E-03 5.37E-02 6.00E-01 1.14E+00 6.12E-02 2.36E-03 1.90E+00 4.49E-03 1.00E+00 9.83E-01 7.55E-02 1.00E+00 1.13E+00 9.73E-01 7.76E-02 DTSC 2009
Dose/Low TRV 7.16E-02 1.79E-02 2.50E-01 4.75E-01 8.50E-03 5.37E-02 6.00E-01 1.14E+00 6.12E-02 2.36E-03 1.90E+00 4.49E-03 1.00E+00 9.83E-01 7.55E-02 7.00E-01 5.10E-01 7.98E-01 9.45E-02 DTSC 2009
CHROMIUM
Dose/High TRV 7.16E-02 1.79E-02 2.40E-02 2.57E+00 4.59E-02 5.37E-02 1.00E-01 1.07E+01 5.74E-01 2.36E-03 1.07E+02 2.53E-01 1.00E+00 9.83E-01 8.88E-01 5.00E+00 1.25E+00 4.77E+00 1.86E-01 Sample and others 1996
Dose/Low TRV 7.16E-02 1.79E-02 2.40E-02 2.57E+00 4.59E-02 5.37E-02 1.00E-01 1.07E+01 5.74E-01 2.36E-03 1.07E+02 2.53E-01 1.00E+00 9.83E-01 8.88E-01 1.00E+00 1.25E+00 9.53E-01 9.32E-01 Sample and others 1996
COBALT
Dose/High TRV 7.16E-02 1.79E-02 7.50E-03 2.10E-01 3.76E-03 5.37E-02 1.22E-01 3.42E+00 1.83E-01 2.36E-03 2.80E+01 6.61E-02 1.00E+00 9.83E-01 2.58E-01 7.61E+01 2.92E-01 9.70E+01 2.66E-03 Calculated
Dose/Low TRV 7.16E-02 1.79E-02 7.50E-03 2.10E-01 3.76E-03 5.37E-02 1.22E-01 3.42E+00 1.83E-01 2.36E-03 2.80E+01 6.61E-02 1.00E+00 9.83E-01 2.58E-01 7.61E+00 2.92E-01 9.70E+00 2.66E-02 EPA 2007
COPPER
Dose/High TRV 7.16E-02 1.79E-02 4.40E-02 1.61E+01 2.89E-01 5.37E-02 9.80E-01 3.60E+02 1.93E+01 2.36E-03 3.67E+02 8.67E-01 1.00E+00 9.83E-01 2.08E+01 5.23E+01 4.09E-01 6.23E+01 3.34E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 4.40E-02 1.61E+01 2.89E-01 5.37E-02 9.80E-01 3.60E+02 1.93E+01 2.36E-03 3.67E+02 8.67E-01 1.00E+00 9.83E-01 2.08E+01 2.30E+00 6.39E-01 2.51E+00 8.30E+00 Navy 1998
LEAD
Dose/High TRV 7.16E-02 1.79E-02 5.50E-03 5.23E-01 9.35E-03 5.37E-02 3.70E-01 3.52E+01 1.89E+00 2.36E-03 9.50E+01 2.24E-01 1.00E+00 9.83E-01 2.16E+00 8.75E+00 8.00E-01 9.12E+00 2.37E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 5.50E-03 5.23E-01 9.35E-03 5.37E-02 3.70E-01 3.52E+01 1.89E+00 2.36E-03 9.50E+01 2.24E-01 1.00E+00 9.83E-01 2.16E+00 1.40E-02 8.40E-02 2.29E-02 9.42E+01 Navy 1998
MANGANESE
Dose/High TRV 7.16E-02 1.79E-02 2.60E-02 1.60E+01 2.86E-01 5.37E-02 5.12E+00 3.14E+03 1.69E+02 2.36E-03 6.14E+02 1.45E+00 1.00E+00 9.83E-01 1.73E+02 7.76E+02 1.97E-01 1.07E+03 1.62E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 2.60E-02 1.60E+01 2.86E-01 5.37E-02 5.12E+00 3.14E+03 1.69E+02 2.36E-03 6.14E+02 1.45E+00 1.00E+00 9.83E-01 1.73E+02 7.76E+01 1.97E-01 1.07E+02 1.62E+00 Navy 1998
MERCURY
Dose/High TRV 7.16E-02 1.79E-02 6.10E-01 5.73E-01 1.03E-02 5.37E-02 1.14E+00 1.07E+00 5.73E-02 2.36E-03 9.40E-01 2.22E-03 1.00E+00 9.83E-01 7.10E-02 1.80E-01 1.00E+00 1.79E-01 3.96E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 6.10E-01 5.73E-01 1.03E-02 5.37E-02 1.14E+00 1.07E+00 5.73E-02 2.36E-03 9.40E-01 2.22E-03 1.00E+00 9.83E-01 7.10E-02 3.90E-02 1.00E+00 3.89E-02 1.83E+00 Navy 1998
MOLYBDENUM
Dose/High TRV 7.16E-02 1.79E-02 1.00E+00 3.50E+00 6.26E-02 5.37E-02 R 1.41E+00 7.56E-02 2.36E-03 3.50E+00 8.27E-03 1.00E+00 9.83E-01 1.49E-01 3.53E+01 1.50E+00 3.24E+01 4.60E-03 Sample and others 1996
Dose/Low TRV 7.16E-02 1.79E-02 1.00E+00 3.50E+00 6.26E-02 5.37E-02 R 1.41E+00 7.56E-02 2.36E-03 3.50E+00 8.27E-03 1.00E+00 9.83E-01 1.49E-01 3.50E+00 1.50E+00 3.22E+00 4.63E-02 Sample and others 1996
NICKEL
Dose/High TRV 7.16E-02 1.79E-02 1.10E-02 1.06E+00 1.90E-02 5.37E-02 4.86E-01 4.68E+01 2.51E+00 2.36E-03 9.63E+01 2.27E-01 1.00E+00 9.83E-01 2.81E+00 5.52E+01 5.80E-02 9.72E+01 2.89E-02 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 1.10E-02 1.06E+00 1.90E-02 5.37E-02 4.86E-01 4.68E+01 2.51E+00 2.36E-03 9.63E+01 2.27E-01 1.00E+00 9.83E-01 2.81E+00 1.38E+00 6.13E-01 1.52E+00 1.85E+00 Navy 1998
SELENIUM
Dose/High TRV 7.16E-02 1.79E-02 R 2.36E-01 4.23E-03 5.37E-02 R 2.36E-01 1.27E-02 2.36E-03 5.00E-01 1.18E-03 1.00E+00 9.83E-01 1.84E-02 9.30E-01 1.11E+00 9.08E-01 2.03E-02 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 R 2.36E-01 4.23E-03 5.37E-02 R 2.36E-01 1.27E-02 2.36E-03 5.00E-01 1.18E-03 1.00E+00 9.83E-01 1.84E-02 2.30E-01 1.11E+00 2.25E-01 8.20E-02 Navy 1998
SILVER
Dose/High TRV 7.16E-02 1.79E-02 1.40E-02 6.72E-03 1.20E-04 5.37E-02 2.05E+00 9.82E-01 5.27E-02 2.36E-03 4.80E-01 1.13E-03 1.00E+00 9.83E-01 5.49E-02 2.02E+01 6.62E-01 2.19E+01 2.51E-03 Calculated
Dose/Low TRV 7.16E-02 1.79E-02 1.40E-02 6.72E-03 1.20E-04 5.37E-02 2.05E+00 9.82E-01 5.27E-02 2.36E-03 4.80E-01 1.13E-03 1.00E+00 9.83E-01 5.49E-02 2.02E+00 6.62E-01 2.19E+00 2.51E-02 EPA 2007
THALLIUM
Dose/High TRV 7.16E-02 1.79E-02 1.00E+00 2.14E-01 3.83E-03 5.37E-02 1.00E+00 2.14E-01 1.15E-02 2.36E-03 2.14E-01 5.05E-04 1.00E+00 9.83E-01 1.61E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 7.16E-02 1.79E-02 1.00E+00 2.14E-01 3.83E-03 5.37E-02 1.00E+00 2.14E-01 1.15E-02 2.36E-03 2.14E-01 5.05E-04 1.00E+00 9.83E-01 1.61E-02 No TRV No TRV No TRV No TRV NA
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Table J1-8:  MALLARD (BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

VANADIUM
Dose/High TRV 7.16E-02 1.79E-02 2.10E-02 3.36E+00 6.01E-02 5.37E-02 4.20E-02 6.72E+00 3.61E-01 2.36E-03 1.60E+02 3.78E-01 1.00E+00 9.83E-01 8.13E-01 1.14E+02 1.17E+00 1.10E+02 7.38E-03 Calculated
Dose/Low TRV 7.16E-02 1.79E-02 2.10E-02 3.36E+00 6.01E-02 5.37E-02 4.20E-02 6.72E+00 3.61E-01 2.36E-03 1.60E+02 3.78E-01 1.00E+00 9.83E-01 8.13E-01 1.14E+01 1.17E+00 1.10E+01 7.38E-02 Sample and others 1996
ZINC
Dose/High TRV 7.16E-02 1.79E-02 6.60E-02 2.15E+01 3.85E-01 5.37E-02 1.43E+00 4.66E+02 2.50E+01 2.36E-03 3.26E+02 7.70E-01 1.00E+00 9.83E-01 2.66E+01 1.72E+02 9.55E-01 1.73E+02 1.54E-01 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 6.60E-02 2.15E+01 3.85E-01 5.37E-02 1.43E+00 4.66E+02 2.50E+01 2.36E-03 3.26E+02 7.70E-01 1.00E+00 9.83E-01 2.66E+01 1.72E+01 9.55E-01 1.73E+01 1.54E+00 Navy 1998
TOTAL ORGANOTINS
Dose/High TRV 7.16E-02 1.79E-02 1.00E+00 5.85E-02 1.05E-03 5.37E-02 1.00E+00 5.85E-02 3.14E-03 2.36E-03 5.85E-02 1.38E-04 1.00E+00 9.83E-01 4.40E-03 4.59E+01 9.65E+01 1.83E+01 2.40E-04 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 1.00E+00 5.85E-02 1.05E-03 5.37E-02 1.00E+00 5.85E-02 3.14E-03 2.36E-03 5.85E-02 1.38E-04 1.00E+00 9.83E-01 4.40E-03 7.30E-01 9.65E+01 2.92E-01 1.51E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 7.16E-02 1.79E-02 1.67E+00 2.27E+00 4.05E-02 5.37E-02 2.60E+00 3.53E+00 1.89E-01 2.36E-03 1.36E+00 3.20E-03 1.00E+00 9.83E-01 2.37E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.16E-02 1.79E-02 1.67E+00 2.27E+00 4.05E-02 5.37E-02 2.60E+00 3.53E+00 1.89E-01 2.36E-03 1.36E+00 3.20E-03 1.00E+00 9.83E-01 2.37E-01 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 7.16E-02 1.79E-02 2.55E-01 8.41E-03 1.50E-04 5.37E-02 4.67E+00 1.54E-01 8.26E-03 2.36E-03 3.29E-02 7.78E-05 1.00E+00 9.83E-01 8.63E-03 1.27E+00 1.72E+00 1.14E+00 7.60E-03 Navy 1998
Dose/Low TRV 7.16E-02 1.79E-02 2.55E-01 8.41E-03 1.50E-04 5.37E-02 4.67E+00 1.54E-01 8.26E-03 2.36E-03 3.29E-02 7.78E-05 1.00E+00 9.83E-01 8.63E-03 9.00E-02 8.00E-01 9.38E-02 9.20E-02 Navy 1998

DIOXIN TEQ (BIRDS)

Dose/High TRV 7.16E-02 1.79E-02 1.42E-01 7.84E-09 1.40E-10 5.37E-02 3.28E+01 1.80E-06 9.67E-08 2.36E-03 5.50E-08 1.30E-10 1.00E+00 9.83E-01 9.87E-08 1.40E-04 1.00E+00 1.40E-04 7.07E-04 Sample and others 1996

Dose/Low TRV 7.16E-02 1.79E-02 1.42E-01 7.84E-09 1.40E-10 5.37E-02 3.28E+01 1.80E-06 9.67E-08 2.36E-03 5.50E-08 1.30E-10 1.00E+00 9.83E-01 9.87E-08 1.40E-05 1.00E+00 1.40E-05 7.07E-03 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-9:  KILLDEER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.63E-02 1.63E-02 4.30E-02 1.26E+03 2.06E+01 2.93E-03 2.94E+04 8.62E+01 1.00E+00 8.77E-02 1.22E+03 1.10E+03 1.55E-01 9.79E+02 1.24E+00 Calculated
Dose/Low TRV 1.63E-02 1.63E-02 4.30E-02 1.26E+03 2.06E+01 2.93E-03 2.94E+04 8.62E+01 1.00E+00 8.77E-02 1.22E+03 1.10E+02 1.55E-01 9.79E+01 1.24E+01 Sample and others 1996
ANTIMONY
Dose/High TRV 1.63E-02 1.63E-02 1.00E+00 6.20E-01 1.01E-02 2.93E-03 6.20E-01 1.82E-03 1.00E+00 8.77E-02 1.36E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.63E-02 1.63E-02 1.00E+00 6.20E-01 1.01E-02 2.93E-03 6.20E-01 1.82E-03 1.00E+00 8.77E-02 1.36E-01 No TRV No TRV No TRV No TRV NA
ARSENIC
Dose/High TRV 1.63E-02 1.63E-02 1.36E+00 4.26E+01 6.93E-01 2.93E-03 3.13E+01 9.18E-02 1.00E+00 8.77E-02 8.95E+00 2.20E+01 1.17E+00 1.31E+01 6.83E-01 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 1.36E+00 4.26E+01 6.93E-01 2.93E-03 3.13E+01 9.18E-02 1.00E+00 8.77E-02 8.95E+00 5.50E+00 1.17E+00 3.27E+00 2.73E+00 Navy 1998
BARIUM
Dose/High TRV 1.63E-02 1.63E-02 9.10E-02 1.18E+01 1.93E-01 2.93E-03 1.30E+02 3.81E-01 1.00E+00 8.77E-02 6.54E+00 4.17E+02 1.21E-01 3.91E+02 1.68E-02 Sample and others 1996
Dose/Low TRV 1.63E-02 1.63E-02 9.10E-02 1.18E+01 1.93E-01 2.93E-03 1.30E+02 3.81E-01 1.00E+00 8.77E-02 6.54E+00 2.08E+02 1.21E-01 1.95E+02 3.35E-02 Sample and others 1996
BERYLLIUM
Dose/High TRV 1.63E-02 1.63E-02 4.50E-02 3.51E-02 5.72E-04 2.93E-03 7.80E-01 2.29E-03 1.00E+00 8.77E-02 3.26E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.63E-02 1.63E-02 4.50E-02 3.51E-02 5.72E-04 2.93E-03 7.80E-01 2.29E-03 1.00E+00 8.77E-02 3.26E-02 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 1.63E-02 1.63E-02 6.00E-01 1.14E+00 1.86E-02 2.93E-03 1.90E+00 5.57E-03 1.00E+00 8.77E-02 2.75E-01 1.00E+00 1.13E+00 6.00E-01 4.59E-01 DTSC 2009
Dose/Low TRV 1.63E-02 1.63E-02 6.00E-01 1.14E+00 1.86E-02 2.93E-03 1.90E+00 5.57E-03 1.00E+00 8.77E-02 2.75E-01 7.00E-01 5.10E-01 4.92E-01 5.59E-01 DTSC 2009
CHROMIUM
Dose/High TRV 1.63E-02 1.63E-02 1.00E-01 1.07E+01 1.74E-01 2.93E-03 1.07E+02 3.14E-01 1.00E+00 8.77E-02 5.56E+00 5.00E+00 1.25E+00 2.94E+00 1.89E+00 Sample and others 1996
Dose/Low TRV 1.63E-02 1.63E-02 1.00E-01 1.07E+01 1.74E-01 2.93E-03 1.07E+02 3.14E-01 1.00E+00 8.77E-02 5.56E+00 1.00E+00 1.25E+00 5.88E-01 9.47E+00 Sample and others 1996
COBALT
Dose/High TRV 1.63E-02 1.63E-02 1.22E-01 3.42E+00 5.56E-02 2.93E-03 2.80E+01 8.21E-02 1.00E+00 8.77E-02 1.57E+00 7.61E+01 2.92E-01 5.98E+01 2.62E-02 Calculated
Dose/Low TRV 1.63E-02 1.63E-02 1.22E-01 3.42E+00 5.56E-02 2.93E-03 2.80E+01 8.21E-02 1.00E+00 8.77E-02 1.57E+00 7.61E+00 2.92E-01 5.98E+00 2.62E-01 EPA 2007
COPPER
Dose/High TRV 1.63E-02 1.63E-02 9.80E-01 3.60E+02 5.86E+00 2.93E-03 3.67E+02 1.08E+00 1.00E+00 8.77E-02 7.91E+01 5.23E+01 4.09E-01 3.84E+01 2.06E+00 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 9.80E-01 3.60E+02 5.86E+00 2.93E-03 3.67E+02 1.08E+00 1.00E+00 8.77E-02 7.91E+01 2.30E+00 6.39E-01 1.55E+00 5.11E+01 Navy 1998
LEAD
Dose/High TRV 1.63E-02 1.63E-02 3.70E-01 3.52E+01 5.72E-01 2.93E-03 9.50E+01 2.79E-01 1.00E+00 8.77E-02 9.70E+00 8.75E+00 8.00E-01 5.62E+00 1.73E+00 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 3.70E-01 3.52E+01 5.72E-01 2.93E-03 9.50E+01 2.79E-01 1.00E+00 8.77E-02 9.70E+00 1.40E-02 8.40E-02 1.41E-02 6.87E+02 Navy 1998
MANGANESE
Dose/High TRV 1.63E-02 1.63E-02 5.12E+00 3.14E+03 5.12E+01 2.93E-03 6.14E+02 1.80E+00 1.00E+00 8.77E-02 6.04E+02 7.76E+02 1.97E-01 6.60E+02 9.15E-01 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 5.12E+00 3.14E+03 5.12E+01 2.93E-03 6.14E+02 1.80E+00 1.00E+00 8.77E-02 6.04E+02 7.76E+01 1.97E-01 6.60E+01 9.15E+00 Navy 1998
MERCURY
Dose/High TRV 1.63E-02 1.63E-02 1.14E+00 1.07E+00 1.74E-02 2.93E-03 9.40E-01 2.76E-03 1.00E+00 8.77E-02 2.30E-01 1.80E-01 1.00E+00 1.11E-01 2.08E+00 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 1.14E+00 1.07E+00 1.74E-02 2.93E-03 9.40E-01 2.76E-03 1.00E+00 8.77E-02 2.30E-01 3.90E-02 1.00E+00 2.40E-02 9.58E+00 Navy 1998
MOLYBDENUM
Dose/High TRV 1.63E-02 1.63E-02 R 1.41E+00 2.30E-02 2.93E-03 3.50E+00 1.03E-02 1.00E+00 8.77E-02 3.79E-01 3.53E+01 1.50E+00 2.00E+01 1.89E-02 Sample and others 1996
Dose/Low TRV 1.63E-02 1.63E-02 R 1.41E+00 2.30E-02 2.93E-03 3.50E+00 1.03E-02 1.00E+00 8.77E-02 3.79E-01 3.50E+00 1.50E+00 1.98E+00 1.91E-01 Sample and others 1996
NICKEL
Dose/High TRV 1.63E-02 1.63E-02 4.86E-01 4.68E+01 7.62E-01 2.93E-03 9.63E+01 2.82E-01 1.00E+00 8.77E-02 1.19E+01 5.52E+01 5.80E-02 5.99E+01 1.99E-01 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 4.86E-01 4.68E+01 7.62E-01 2.93E-03 9.63E+01 2.82E-01 1.00E+00 8.77E-02 1.19E+01 1.38E+00 6.13E-01 9.35E-01 1.27E+01 Navy 1998
SELENIUM
Dose/High TRV 1.63E-02 1.63E-02 R 2.36E-01 3.85E-03 2.93E-03 5.00E-01 1.47E-03 1.00E+00 8.77E-02 6.06E-02 9.30E-01 1.11E+00 5.60E-01 1.08E-01 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 R 2.36E-01 3.85E-03 2.93E-03 5.00E-01 1.47E-03 1.00E+00 8.77E-02 6.06E-02 2.30E-01 1.11E+00 1.38E-01 4.38E-01 Navy 1998
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Table J1-9:  KILLDEER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SILVER
Dose/High TRV 1.63E-02 1.63E-02 2.05E+00 9.82E-01 1.60E-02 2.93E-03 4.80E-01 1.41E-03 1.00E+00 8.77E-02 1.98E-01 2.02E+01 6.62E-01 1.35E+01 1.47E-02 Calculated
Dose/Low TRV 1.63E-02 1.63E-02 2.05E+00 9.82E-01 1.60E-02 2.93E-03 4.80E-01 1.41E-03 1.00E+00 8.77E-02 1.98E-01 2.02E+00 6.62E-01 1.35E+00 1.47E-01 EPA 2007
THALLIUM
Dose/High TRV 1.63E-02 1.63E-02 1.00E+00 2.14E-01 3.49E-03 2.93E-03 2.14E-01 6.27E-04 1.00E+00 8.77E-02 4.69E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.63E-02 1.63E-02 1.00E+00 2.14E-01 3.49E-03 2.93E-03 2.14E-01 6.27E-04 1.00E+00 8.77E-02 4.69E-02 No TRV No TRV No TRV No TRV NA
VANADIUM
Dose/High TRV 1.63E-02 1.63E-02 4.20E-02 6.72E+00 1.09E-01 2.93E-03 1.60E+02 4.69E-01 1.00E+00 8.77E-02 6.60E+00 1.14E+02 1.17E+00 6.79E+01 9.72E-02 Calculated
Dose/Low TRV 1.63E-02 1.63E-02 4.20E-02 6.72E+00 1.09E-01 2.93E-03 1.60E+02 4.69E-01 1.00E+00 8.77E-02 6.60E+00 1.14E+01 1.17E+00 6.79E+00 9.72E-01 Sample and others 1996
ZINC
Dose/High TRV 1.63E-02 1.63E-02 1.43E+00 4.66E+02 7.59E+00 2.93E-03 3.26E+02 9.56E-01 1.00E+00 8.77E-02 9.75E+01 1.72E+02 9.55E-01 1.07E+02 9.14E-01 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 1.43E+00 4.66E+02 7.59E+00 2.93E-03 3.26E+02 9.56E-01 1.00E+00 8.77E-02 9.75E+01 1.72E+01 9.55E-01 1.07E+01 9.14E+00 Navy 1998
TOTAL ORGANOTINS
Dose/High TRV 1.63E-02 1.63E-02 1.00E+00 5.85E-02 9.52E-04 2.93E-03 5.85E-02 1.71E-04 1.00E+00 8.77E-02 1.28E-02 4.59E+01 9.65E+01 1.13E+01 1.13E-03 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 1.00E+00 5.85E-02 9.52E-04 2.93E-03 5.85E-02 1.71E-04 1.00E+00 8.77E-02 1.28E-02 7.30E-01 9.65E+01 1.80E-01 7.12E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 1.63E-02 1.63E-02 2.60E+00 3.53E+00 5.75E-02 2.93E-03 1.36E+00 3.98E-03 1.00E+00 8.77E-02 7.01E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.63E-02 1.63E-02 2.60E+00 3.53E+00 5.75E-02 2.93E-03 1.36E+00 3.98E-03 1.00E+00 8.77E-02 7.01E-01 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 1.63E-02 1.63E-02 4.67E+00 1.54E-01 2.51E-03 2.93E-03 3.29E-02 9.66E-05 1.00E+00 8.77E-02 2.97E-02 1.27E+00 1.72E+00 7.01E-01 4.23E-02 Navy 1998
Dose/Low TRV 1.63E-02 1.63E-02 4.67E+00 1.54E-01 2.51E-03 2.93E-03 3.29E-02 9.66E-05 1.00E+00 8.77E-02 2.97E-02 9.00E-02 8.00E-01 5.78E-02 5.13E-01 Navy 1998

DIOXIN TEQ (BIRDS)

Dose/High TRV 1.63E-02 1.63E-02 3.28E+01 1.80E-06 2.93E-08 2.93E-03 5.50E-08 1.61E-10 1.00E+00 8.77E-02 3.36E-07 1.40E-04 1.00E+00 8.60E-05 3.91E-03 Sample and others 1996

Dose/Low TRV 1.63E-02 1.63E-02 3.28E+01 1.80E-06 2.93E-08 2.93E-03 5.50E-08 1.61E-10 1.00E+00 8.77E-02 3.36E-07 1.40E-05 1.00E+00 8.60E-06 3.91E-02 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-10:  GREAT BLUE HERON DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Mammal 
Ingestion Rate2 

(kg/day)

Mammal
BAF3      

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.35E-01 6.77E-02 4.30E-02 1.26E+03 8.56E+01 6.77E-02 7.30E-03 2.15E+02 1.45E+01 4.47E-03 2.94E+04 1.31E+02 1.00E+00 2.10E+00 1.10E+02 1.10E+03 1.55E-01 1.85E+03 5.97E-02 Calculated

Dose/Low TRV 1.35E-01 6.77E-02 4.30E-02 1.26E+03 8.56E+01 6.77E-02 7.30E-03 2.15E+02 1.45E+01 4.47E-03 2.94E+04 1.31E+02 1.00E+00 2.10E+00 1.10E+02 1.10E+02 1.55E-01 1.85E+02 5.97E-01 Sample and others 1996

ANTIMONY
Dose/High TRV 1.35E-01 6.77E-02 1.00E+00 6.20E-01 4.20E-02 6.77E-02 1.27E+00 7.87E-01 5.33E-02 4.47E-03 6.20E-01 2.77E-03 1.00E+00 2.10E+00 4.67E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.35E-01 6.77E-02 1.00E+00 6.20E-01 4.20E-02 6.77E-02 1.27E+00 7.87E-01 5.33E-02 4.47E-03 6.20E-01 2.77E-03 1.00E+00 2.10E+00 4.67E-02 No TRV No TRV No TRV No TRV NA

ARSENIC
Dose/High TRV 1.35E-01 6.77E-02 1.36E+00 4.26E+01 2.88E+00 6.77E-02 R 1.32E-01 8.91E-03 4.47E-03 3.13E+01 1.40E-01 1.00E+00 2.10E+00 1.44E+00 2.20E+01 1.17E+00 2.47E+01 5.83E-02 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 1.36E+00 4.26E+01 2.88E+00 6.77E-02 R 1.32E-01 8.91E-03 4.47E-03 3.13E+01 1.40E-01 1.00E+00 2.10E+00 1.44E+00 5.50E+00 1.17E+00 6.18E+00 2.33E-01 Navy 1998

BARIUM
Dose/High TRV 1.35E-01 6.77E-02 9.10E-02 1.18E+01 8.01E-01 6.77E-02 6.00E-02 7.80E+00 5.28E-01 4.47E-03 1.30E+02 5.81E-01 1.00E+00 2.10E+00 9.09E-01 4.17E+02 1.21E-01 7.37E+02 1.23E-03 Sample and others 1996

Dose/Low TRV 1.35E-01 6.77E-02 9.10E-02 1.18E+01 8.01E-01 6.77E-02 6.00E-02 7.80E+00 5.28E-01 4.47E-03 1.30E+02 5.81E-01 1.00E+00 2.10E+00 9.09E-01 2.08E+02 1.21E-01 3.69E+02 2.47E-03 Sample and others 1996

BERYLLIUM
Dose/High TRV 1.35E-01 6.77E-02 4.50E-02 3.51E-02 2.38E-03 6.77E-02 R 6.32E+01 4.28E+00 4.47E-03 7.80E-01 3.48E-03 1.00E+00 2.10E+00 2.04E+00 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.35E-01 6.77E-02 4.50E-02 3.51E-02 2.38E-03 6.77E-02 R 6.32E+01 4.28E+00 4.47E-03 7.80E-01 3.48E-03 1.00E+00 2.10E+00 2.04E+00 No TRV No TRV No TRV No TRV NA

CADMIUM
Dose/High TRV 1.35E-01 6.77E-02 6.00E-01 1.14E+00 7.72E-02 6.77E-02 R 3.85E-01 2.61E-02 4.47E-03 1.90E+00 8.49E-03 1.00E+00 2.10E+00 5.32E-02 1.00E+00 1.13E+00 1.13E+00 4.70E-02 DTSC 2009

Dose/Low TRV 1.35E-01 6.77E-02 6.00E-01 1.14E+00 7.72E-02 6.77E-02 R 3.85E-01 2.61E-02 4.47E-03 1.90E+00 8.49E-03 1.00E+00 2.10E+00 5.32E-02 7.00E-01 5.10E-01 9.29E-01 5.73E-02 DTSC 2009

CHROMIUM
Dose/High TRV 1.35E-01 6.77E-02 1.00E-01 1.07E+01 7.24E-01 6.77E-02 3.00E-02 3.21E+00 2.17E-01 4.47E-03 1.07E+02 4.78E-01 1.00E+00 2.10E+00 6.76E-01 5.00E+00 1.25E+00 5.55E+00 1.22E-01 Sample and others 1996

Dose/Low TRV 1.35E-01 6.77E-02 1.00E-01 1.07E+01 7.24E-01 6.77E-02 3.00E-02 3.21E+00 2.17E-01 4.47E-03 1.07E+02 4.78E-01 1.00E+00 2.10E+00 6.76E-01 1.00E+00 1.25E+00 1.11E+00 6.09E-01 Sample and others 1996

COBALT
Dose/High TRV 1.35E-01 6.77E-02 1.22E-01 3.42E+00 2.31E-01 6.77E-02 R 8.94E-01 6.05E-02 4.47E-03 2.80E+01 1.25E-01 1.00E+00 2.10E+00 1.98E-01 7.61E+01 2.92E-01 1.13E+02 1.76E-03 Calculated

Dose/Low TRV 1.35E-01 6.77E-02 1.22E-01 3.42E+00 2.31E-01 6.77E-02 R 8.94E-01 6.05E-02 4.47E-03 2.80E+01 1.25E-01 1.00E+00 2.10E+00 1.98E-01 7.61E+00 2.92E-01 1.13E+01 1.76E-02 EPA 2007

COPPER
Dose/High TRV 1.35E-01 6.77E-02 9.80E-01 3.60E+02 2.43E+01 6.77E-02 1.50E-01 5.51E+01 3.73E+00 4.47E-03 3.67E+02 1.64E+00 1.00E+00 2.10E+00 1.41E+01 5.23E+01 4.09E-01 7.25E+01 1.95E-01 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 9.80E-01 3.60E+02 2.43E+01 6.77E-02 1.50E-01 5.51E+01 3.73E+00 4.47E-03 3.67E+02 1.64E+00 1.00E+00 2.10E+00 1.41E+01 2.30E+00 6.39E-01 2.92E+00 4.85E+00 Navy 1998

LEAD
Dose/High TRV 1.35E-01 6.77E-02 3.70E-01 3.52E+01 2.38E+00 6.77E-02 1.40E-01 1.33E+01 9.00E-01 4.47E-03 9.50E+01 4.24E-01 1.00E+00 2.10E+00 1.76E+00 8.75E+00 8.00E-01 1.06E+01 1.66E-01 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 3.70E-01 3.52E+01 2.38E+00 6.77E-02 1.40E-01 1.33E+01 9.00E-01 4.47E-03 9.50E+01 4.24E-01 1.00E+00 2.10E+00 1.76E+00 1.40E-02 8.40E-02 2.67E-02 6.62E+01 Navy 1998

MANGANESE
Dose/High TRV 1.35E-01 6.77E-02 5.12E+00 3.14E+03 2.13E+02 6.77E-02 2.05E-02 1.26E+01 8.52E-01 4.47E-03 6.14E+02 2.74E+00 1.00E+00 2.10E+00 1.03E+02 7.76E+02 1.97E-01 1.25E+03 8.27E-02 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 5.12E+00 3.14E+03 2.13E+02 6.77E-02 2.05E-02 1.26E+01 8.52E-01 4.47E-03 6.14E+02 2.74E+00 1.00E+00 2.10E+00 1.03E+02 7.76E+01 1.97E-01 1.25E+02 8.27E-01 Navy 1998

MERCURY
Dose/High TRV 1.35E-01 6.77E-02 1.14E+00 1.07E+00 7.23E-02 6.77E-02 5.43E-02 5.10E-02 3.45E-03 4.47E-03 9.40E-01 4.20E-03 1.00E+00 2.10E+00 3.81E-02 1.80E-01 1.00E+00 2.09E-01 1.82E-01 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 1.14E+00 1.07E+00 7.23E-02 6.77E-02 5.43E-02 5.10E-02 3.45E-03 4.47E-03 9.40E-01 4.20E-03 1.00E+00 2.10E+00 3.81E-02 3.90E-02 1.00E+00 4.52E-02 8.41E-01 Navy 1998

MOLYBDENUM
Dose/High TRV 1.35E-01 6.77E-02 R 1.41E+00 9.54E-02 6.77E-02 1.00E+00 3.50E+00 2.37E-01 4.47E-03 3.50E+00 1.56E-02 1.00E+00 2.10E+00 1.66E-01 3.53E+01 1.50E+00 3.78E+01 4.39E-03 Sample and others 1996

Dose/Low TRV 1.35E-01 6.77E-02 R 1.41E+00 9.54E-02 6.77E-02 1.00E+00 3.50E+00 2.37E-01 4.47E-03 3.50E+00 1.56E-02 1.00E+00 2.10E+00 1.66E-01 3.50E+00 1.50E+00 3.74E+00 4.43E-02 Sample and others 1996

NICKEL
Dose/High TRV 1.35E-01 6.77E-02 4.86E-01 4.68E+01 3.17E+00 6.77E-02 R 6.56E+00 4.44E-01 4.47E-03 9.63E+01 4.30E-01 1.00E+00 2.10E+00 1.92E+00 5.52E+01 5.80E-02 1.13E+02 1.70E-02 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 4.86E-01 4.68E+01 3.17E+00 6.77E-02 R 6.56E+00 4.44E-01 4.47E-03 9.63E+01 4.30E-01 1.00E+00 2.10E+00 1.92E+00 1.38E+00 6.13E-01 1.77E+00 1.09E+00 Navy 1998

SELENIUM
Dose/High TRV 1.35E-01 6.77E-02 R 2.36E-01 1.60E-02 6.77E-02 1.63E+00 8.15E-01 5.52E-02 4.47E-03 5.00E-01 2.23E-03 1.00E+00 2.10E+00 3.50E-02 9.30E-01 1.11E+00 1.06E+00 3.31E-02 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 R 2.36E-01 1.60E-02 6.77E-02 1.63E+00 8.15E-01 5.52E-02 4.47E-03 5.00E-01 2.23E-03 1.00E+00 2.10E+00 3.50E-02 2.30E-01 1.11E+00 2.61E-01 1.34E-01 Navy 1998

SILVER
Dose/High TRV 1.35E-01 6.77E-02 2.05E+00 9.82E-01 6.64E-02 6.77E-02 4.00E-03 1.92E-03 1.30E-04 4.47E-03 4.80E-01 2.14E-03 1.00E+00 2.10E+00 3.27E-02 2.02E+01 6.62E-01 2.54E+01 1.29E-03 Calculated

Dose/Low TRV 1.35E-01 6.77E-02 2.05E+00 9.82E-01 6.64E-02 6.77E-02 4.00E-03 1.92E-03 1.30E-04 4.47E-03 4.80E-01 2.14E-03 1.00E+00 2.10E+00 3.27E-02 2.02E+00 6.62E-01 2.54E+00 1.29E-02 EPA 2007

THALLIUM
Dose/High TRV 1.35E-01 6.77E-02 1.00E+00 2.14E-01 1.45E-02 6.77E-02 1.00E+00 2.14E-01 1.45E-02 4.47E-03 2.14E-01 9.56E-04 1.00E+00 2.10E+00 1.43E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.35E-01 6.77E-02 1.00E+00 2.14E-01 1.45E-02 6.77E-02 1.00E+00 2.14E-01 1.45E-02 4.47E-03 2.14E-01 9.56E-04 1.00E+00 2.10E+00 1.43E-02 No TRV No TRV No TRV No TRV NA
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Table J1-10:  GREAT BLUE HERON DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Mammal 
Ingestion Rate2 

(kg/day)

Mammal
BAF3      

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

VANADIUM
Dose/High TRV 1.35E-01 6.77E-02 4.20E-02 6.72E+00 4.55E-01 6.77E-02 1.23E-02 1.97E+00 1.33E-01 4.47E-03 1.60E+02 7.15E-01 1.00E+00 2.10E+00 6.20E-01 1.14E+02 1.17E+00 1.28E+02 4.84E-03 Calculated

Dose/Low TRV 1.35E-01 6.77E-02 4.20E-02 6.72E+00 4.55E-01 6.77E-02 1.23E-02 1.97E+00 1.33E-01 4.47E-03 1.60E+02 7.15E-01 1.00E+00 2.10E+00 6.20E-01 1.14E+01 1.17E+00 1.28E+01 4.84E-02 Sample and others 1996

ZINC
Dose/High TRV 1.35E-01 6.77E-02 1.43E+00 4.66E+02 3.16E+01 6.77E-02 8.90E-01 2.90E+02 1.96E+01 4.47E-03 3.26E+02 1.46E+00 1.00E+00 2.10E+00 2.51E+01 1.72E+02 9.55E-01 2.01E+02 1.25E-01 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 1.43E+00 4.66E+02 3.16E+01 6.77E-02 8.90E-01 2.90E+02 1.96E+01 4.47E-03 3.26E+02 1.46E+00 1.00E+00 2.10E+00 2.51E+01 1.72E+01 9.55E-01 2.01E+01 1.25E+00 Navy 1998

TOTAL ORGANOTINS
Dose/High TRV 1.35E-01 6.77E-02 1.00E+00 5.85E-02 3.96E-03 6.77E-02 1.00E+00 5.85E-02 3.96E-03 4.47E-03 5.85E-02 2.61E-04 1.00E+00 2.10E+00 3.89E-03 4.59E+01 9.65E+01 2.13E+01 1.82E-04 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 1.00E+00 5.85E-02 3.96E-03 6.77E-02 1.00E+00 5.85E-02 3.96E-03 4.47E-03 5.85E-02 2.61E-04 1.00E+00 2.10E+00 3.89E-03 7.30E-01 9.65E+01 3.40E-01 1.15E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 1.35E-01 6.77E-02 2.60E+00 3.53E+00 2.39E-01 6.77E-02 0.00E+00 0.00E+00 0.00E+00 4.47E-03 1.36E+00 6.06E-03 1.00E+00 2.10E+00 1.17E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.35E-01 6.77E-02 2.60E+00 3.53E+00 2.39E-01 6.77E-02 0.00E+00 0.00E+00 0.00E+00 4.47E-03 1.36E+00 6.06E-03 1.00E+00 2.10E+00 1.17E-01 No TRV No TRV No TRV No TRV NA

TOTAL PCBS
Dose/High TRV 1.35E-01 6.77E-02 4.67E+00 1.54E-01 1.04E-02 6.77E-02 1.00E+00 3.29E-02 2.23E-03 4.47E-03 3.29E-02 1.47E-04 1.00E+00 2.10E+00 6.09E-03 1.27E+00 1.72E+00 1.32E+00 4.61E-03 Navy 1998

Dose/Low TRV 1.35E-01 6.77E-02 4.67E+00 1.54E-01 1.04E-02 6.77E-02 1.00E+00 3.29E-02 2.23E-03 4.47E-03 3.29E-02 1.47E-04 1.00E+00 2.10E+00 6.09E-03 9.00E-02 8.00E-01 1.09E-01 5.58E-02 Navy 1998

DIOXIN TEQ (BIRDS)

Dose/High TRV 1.35E-01 6.77E-02 3.28E+01 1.80E-06 1.22E-07 6.77E-02 1.00E+00 5.50E-08 3.72E-09 4.47E-03 5.50E-08 2.46E-10 1.00E+00 2.10E+00 6.00E-08 1.40E-04 1.00E+00 1.62E-04 3.69E-04 Sample and others 1996

Dose/Low TRV 1.35E-01 6.77E-02 3.28E+01 1.80E-06 1.22E-07 6.77E-02 1.00E+00 5.50E-08 3.72E-09 4.47E-03 5.50E-08 2.46E-10 1.00E+00 2.10E+00 6.00E-08 1.40E-05 1.00E+00 1.62E-05 3.69E-03 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-11:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 1.09E-01 1.09E-01 7.30E-03 2.15E+02 2.34E+01 3.05E-03 2.94E+04 8.97E+01 1.00E+00 2.50E+00 4.52E+01 1.93E+01 3.00E-02 1.48E+01 3.06E+00 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 7.30E-03 2.15E+02 2.34E+01 3.05E-03 2.94E+04 8.97E+01 1.00E+00 2.50E+00 4.52E+01 1.93E+00 3.00E-02 1.48E+00 3.06E+01 Sample and others 1996
ANTIMONY
Dose/High TRV 1.09E-01 1.09E-01 1.27E+00 7.87E-01 8.58E-02 3.05E-03 6.20E-01 1.89E-03 1.00E+00 2.50E+00 3.51E-02 1.25E+00 3.00E-02 9.59E-01 3.66E-02 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.27E+00 7.87E-01 8.58E-02 3.05E-03 6.20E-01 1.89E-03 1.00E+00 2.50E+00 3.51E-02 1.25E-01 3.00E-02 9.59E-02 3.66E-01 Sample and others 1996
ARSENIC
Dose/High TRV 1.09E-01 1.09E-01 R 1.32E-01 1.43E-02 3.05E-03 3.13E+01 9.55E-02 1.00E+00 2.50E+00 4.39E-02 4.70E+00 1.10E-01 3.90E+00 1.13E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 1.32E-01 1.43E-02 3.05E-03 3.13E+01 9.55E-02 1.00E+00 2.50E+00 4.39E-02 3.20E-01 3.32E-01 2.83E-01 1.55E-01 Navy 1998
BARIUM
Dose/High TRV 1.09E-01 1.09E-01 6.00E-02 7.80E+00 8.50E-01 3.05E-03 1.30E+02 3.97E-01 1.00E+00 2.50E+00 4.99E-01 1.98E+01 3.50E-01 1.76E+01 2.83E-02 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 6.00E-02 7.80E+00 8.50E-01 3.05E-03 1.30E+02 3.97E-01 1.00E+00 2.50E+00 4.99E-01 5.10E+00 4.35E-01 4.59E+00 1.09E-01 Sample and others 1996
BERYLLIUM
Dose/High TRV 1.09E-01 1.09E-01 R 1.76E-03 1.91E-04 3.05E-03 7.80E-01 2.38E-03 1.00E+00 2.50E+00 1.03E-03 6.60E+00 3.50E-01 5.87E+00 1.75E-04 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 R 1.76E-03 1.91E-04 3.05E-03 7.80E-01 2.38E-03 1.00E+00 2.50E+00 1.03E-03 6.60E-01 3.50E-01 5.87E-01 1.75E-03 Sample and others 1996
CADMIUM
Dose/High TRV 1.09E-01 1.09E-01 R 3.85E-01 4.20E-02 3.05E-03 1.90E+00 5.80E-03 1.00E+00 2.50E+00 1.91E-02 2.64E+00 3.14E-02 2.03E+00 9.41E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 3.85E-01 4.20E-02 3.05E-03 1.90E+00 5.80E-03 1.00E+00 2.50E+00 1.91E-02 6.00E-02 3.22E-02 4.62E-02 4.13E-01 Navy 1998
CHROMIUM
Dose/High TRV 1.09E-01 1.09E-01 3.00E-02 3.21E+00 3.50E-01 3.05E-03 1.07E+02 3.26E-01 1.00E+00 2.50E+00 2.70E-01 1.31E+01 3.50E-01 1.17E+01 2.32E-02 Calculated
Dose/Low TRV 1.09E-01 1.09E-01 3.00E-02 3.21E+00 3.50E-01 3.05E-03 1.07E+02 3.26E-01 1.00E+00 2.50E+00 2.70E-01 3.28E+00 3.50E-01 2.92E+00 9.28E-02 Sample and others 1996
COBALT
Dose/High TRV 1.09E-01 1.09E-01 R 8.94E-01 9.74E-02 3.05E-03 2.80E+01 8.54E-02 1.00E+00 2.50E+00 7.31E-02 2.00E+01 2.00E-01 1.72E+01 4.26E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 8.94E-01 9.74E-02 3.05E-03 2.80E+01 8.54E-02 1.00E+00 2.50E+00 7.31E-02 1.20E+00 2.75E-01 1.05E+00 6.96E-02 Navy 1998
COPPER
Dose/High TRV 1.09E-01 1.09E-01 1.50E-01 5.51E+01 6.00E+00 3.05E-03 3.67E+02 1.12E+00 1.00E+00 2.50E+00 2.85E+00 6.32E+02 2.47E-02 4.79E+02 5.95E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.50E-01 5.51E+01 6.00E+00 3.05E-03 3.67E+02 1.12E+00 1.00E+00 2.50E+00 2.85E+00 2.67E+00 3.00E-02 2.05E+00 1.39E+00 Navy 1998
LEAD
Dose/High TRV 1.09E-01 1.09E-01 1.40E-01 1.33E+01 1.45E+00 3.05E-03 9.50E+01 2.90E-01 1.00E+00 2.50E+00 6.96E-01 2.41E+02 1.87E-02 1.79E+02 3.88E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.40E-01 1.33E+01 1.45E+00 3.05E-03 9.50E+01 2.90E-01 1.00E+00 2.50E+00 6.96E-01 1.00E+00 2.84E-01 8.78E-01 7.93E-01 DTSC 2002
MANGANESE
Dose/High TRV 1.09E-01 1.09E-01 2.05E-02 1.26E+01 1.37E+00 3.05E-03 6.14E+02 1.87E+00 1.00E+00 2.50E+00 1.30E+00 1.59E+02 2.97E-02 1.22E+02 1.06E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 2.05E-02 1.26E+01 1.37E+00 3.05E-03 6.14E+02 1.87E+00 1.00E+00 2.50E+00 1.30E+00 1.37E+01 3.46E-02 1.06E+01 1.22E-01 Navy 1998
MERCURY
Dose/High TRV 1.09E-01 1.09E-01 5.43E-02 5.10E-02 5.56E-03 3.05E-03 9.40E-01 2.87E-03 1.00E+00 2.50E+00 3.37E-03 4.00E+00 4.28E-01 3.60E+00 9.37E-04 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 5.43E-02 5.10E-02 5.56E-03 3.05E-03 9.40E-01 2.87E-03 1.00E+00 2.50E+00 3.37E-03 2.50E-01 1.88E-01 2.14E-01 1.58E-02 Navy 1998
MOLYBDENUM
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 3.50E+00 3.81E-01 3.05E-03 3.50E+00 1.07E-02 1.00E+00 2.50E+00 1.57E-01 2.60E+00 3.00E-02 1.99E+00 7.86E-02 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 3.50E+00 3.81E-01 3.05E-03 3.50E+00 1.07E-02 1.00E+00 2.50E+00 1.57E-01 2.60E-01 3.00E-02 1.99E-01 7.86E-01 Sample and others 1996
NICKEL
Dose/High TRV 1.09E-01 1.09E-01 R 6.56E+00 7.15E-01 3.05E-03 9.63E+01 2.94E-01 1.00E+00 2.50E+00 4.04E-01 3.16E+01 2.49E-01 2.75E+01 1.47E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 R 6.56E+00 7.15E-01 3.05E-03 9.63E+01 2.94E-01 1.00E+00 2.50E+00 4.04E-01 1.33E-01 2.49E-01 1.16E-01 3.48E+00 Navy 1998
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Table J1-11:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SELENIUM
Dose/High TRV 1.09E-01 1.09E-01 1.63E+00 8.15E-01 8.88E-02 3.05E-03 5.00E-01 1.53E-03 1.00E+00 2.50E+00 3.61E-02 1.21E+00 2.46E-02 9.17E-01 3.94E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.63E+00 8.15E-01 8.88E-02 3.05E-03 5.00E-01 1.53E-03 1.00E+00 2.50E+00 3.61E-02 5.00E-02 1.87E-01 4.28E-02 8.44E-01 Navy 1998
SILVER
Dose/High TRV 1.09E-01 1.09E-01 4.00E-03 1.92E-03 2.09E-04 3.05E-03 4.80E-01 1.46E-03 1.00E+00 2.50E+00 6.69E-04 6.02E+01 8.86E+00 6.49E+01 1.03E-05 Calculated
Dose/Low TRV 1.09E-01 1.09E-01 4.00E-03 1.92E-03 2.09E-04 3.05E-03 4.80E-01 1.46E-03 1.00E+00 2.50E+00 6.69E-04 6.02E+00 8.86E+00 6.49E+00 1.03E-04 EPA 2008
THALLIUM
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 2.14E-01 2.33E-02 3.05E-03 2.14E-01 6.53E-04 1.00E+00 2.50E+00 9.59E-03 1.43E+00 6.50E-02 1.15E+00 8.35E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 2.14E-01 2.33E-02 3.05E-03 2.14E-01 6.53E-04 1.00E+00 2.50E+00 9.59E-03 4.80E-01 6.50E-02 3.86E-01 2.49E-02 Navy 1998
VANADIUM
Dose/High TRV 1.09E-01 1.09E-01 1.23E-02 1.97E+00 2.14E-01 3.05E-03 1.60E+02 4.88E-01 1.00E+00 2.50E+00 2.81E-01 2.10E+00 2.60E-01 1.83E+00 1.53E-01 Sample and others 1996
Dose/Low TRV 1.09E-01 1.09E-01 1.23E-02 1.97E+00 2.14E-01 3.05E-03 1.60E+02 4.88E-01 1.00E+00 2.50E+00 2.81E-01 2.10E-01 2.60E-01 1.83E-01 1.53E+00 Sample and others 1996
ZINC
Dose/High TRV 1.09E-01 1.09E-01 8.90E-01 2.90E+02 3.16E+01 3.05E-03 3.26E+02 9.95E-01 1.00E+00 2.50E+00 1.30E+01 4.11E+02 1.75E-01 3.51E+02 3.72E-02 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 8.90E-01 2.90E+02 3.16E+01 3.05E-03 3.26E+02 9.95E-01 1.00E+00 2.50E+00 1.30E+01 9.60E+00 2.55E-02 7.29E+00 1.79E+00 Navy 1998
TOTAL ORGANOTINS
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 5.85E-02 6.37E-03 3.05E-03 5.85E-02 1.78E-04 1.00E+00 2.50E+00 2.62E-03 1.50E+01 2.41E+02 1.97E+01 1.33E-04 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 5.85E-02 6.37E-03 3.05E-03 5.85E-02 1.78E-04 1.00E+00 2.50E+00 2.62E-03 2.50E-01 1.88E+02 3.24E-01 8.08E-03 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 1.36E+00 4.14E-03 1.00E+00 2.50E+00 1.66E-03 1.00E+01 3.00E-02 7.67E+00 2.16E-04 Sample and others 1996

Dose/Low TRV 1.09E-01 1.09E-01 0.00E+00 0.00E+00 0.00E+00 3.05E-03 1.36E+00 4.14E-03 1.00E+00 2.50E+00 1.66E-03 1.00E+00 3.00E-02 7.67E-01 2.16E-03 Sample and others 1996
TOTAL PCBS
Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 3.29E-02 3.59E-03 3.05E-03 3.29E-02 1.00E-04 1.00E+00 2.50E+00 1.48E-03 1.28E+00 2.30E-02 9.66E-01 1.53E-03 Navy 1998
Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 3.29E-02 3.59E-03 3.05E-03 3.29E-02 1.00E-04 1.00E+00 2.50E+00 1.48E-03 3.60E-01 2.06E-02 2.70E-01 5.47E-03 Navy 1998

DIOXIN TEQ (MAMMALS)

Dose/High TRV 1.09E-01 1.09E-01 1.00E+00 4.35E-08 4.74E-09 3.05E-03 4.35E-08 1.33E-10 1.00E+00 2.50E+00 1.95E-09 1.00E-05 3.50E-01 8.89E-06 2.19E-04 Sample and others 1996

Dose/Low TRV 1.09E-01 1.09E-01 1.00E+00 4.35E-08 4.74E-09 3.05E-03 4.35E-08 1.33E-10 1.00E+00 2.50E+00 1.95E-09 1.00E-06 3.50E-01 8.89E-07 2.19E-03 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-12:  SALT MARSH HARVEST MOUSE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Pickleweed/ 
Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ALUMINUM
Dose/High TRV 3.60E-03 3.60E-03 1.60E-03 4.70E+01 1.69E-01 8.64E-05 2.94E+04 2.54E+00 1.00E+00 9.80E-03 2.77E+02 1.93E+01 3.00E-02 2.06E+01 1.34E+01 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 1.60E-03 4.70E+01 1.69E-01 8.64E-05 2.94E+04 2.54E+00 1.00E+00 9.80E-03 2.77E+02 1.93E+00 3.00E-02 2.06E+00 1.34E+02 Sample and others 1996
ANTIMONY
Dose/High TRV 3.60E-03 3.60E-03 1.72E+00 1.07E+00 3.84E-03 8.64E-05 6.20E-01 5.36E-05 1.00E+00 9.80E-03 3.97E-01 1.25E+00 3.00E-02 1.34E+00 2.97E-01 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 1.72E+00 1.07E+00 3.84E-03 8.64E-05 6.20E-01 5.36E-05 1.00E+00 9.80E-03 3.97E-01 1.25E-01 3.00E-02 1.34E-01 2.97E+00 Sample and others 1996
ARSENIC
Dose/High TRV 3.60E-03 3.60E-03 7.00E-02 2.19E+00 7.89E-03 8.64E-05 3.13E+01 2.71E-03 1.00E+00 9.80E-03 1.08E+00 4.70E+00 1.10E-01 5.43E+00 1.99E-01 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 7.00E-02 2.19E+00 7.89E-03 8.64E-05 3.13E+01 2.71E-03 1.00E+00 9.80E-03 1.08E+00 3.20E-01 3.32E-01 3.95E-01 2.74E+00 Navy 1998
BARIUM
Dose/High TRV 3.60E-03 3.60E-03 2.30E-01 2.99E+01 1.08E-01 8.64E-05 1.30E+02 1.12E-02 1.00E+00 9.80E-03 1.21E+01 1.98E+01 3.50E-01 2.45E+01 4.95E-01 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 2.30E-01 2.99E+01 1.08E-01 8.64E-05 1.30E+02 1.12E-02 1.00E+00 9.80E-03 1.21E+01 5.10E+00 4.35E-01 6.40E+00 1.90E+00 Sample and others 1996
BERYLLIUM
Dose/High TRV 3.60E-03 3.60E-03 R 4.87E-01 1.76E-03 8.64E-05 7.80E-01 6.74E-05 1.00E+00 9.80E-03 1.86E-01 6.60E+00 3.50E-01 8.18E+00 2.27E-02 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 R 4.87E-01 1.76E-03 8.64E-05 7.80E-01 6.74E-05 1.00E+00 9.80E-03 1.86E-01 6.60E-01 3.50E-01 8.18E-01 2.27E-01 Sample and others 1996
CADMIUM
Dose/High TRV 3.60E-03 3.60E-03 3.30E-01 6.27E-01 2.26E-03 8.64E-05 1.90E+00 1.64E-04 1.00E+00 9.80E-03 2.47E-01 2.64E+00 3.14E-02 2.83E+00 8.73E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 3.30E-01 6.27E-01 2.26E-03 8.64E-05 1.90E+00 1.64E-04 1.00E+00 9.80E-03 2.47E-01 6.00E-02 3.22E-02 6.44E-02 3.84E+00 Navy 1998
CHROMIUM  
Dose/High TRV 3.60E-03 3.60E-03 2.40E-02 2.57E+00 9.25E-03 8.64E-05 1.07E+02 9.25E-03 1.00E+00 9.80E-03 1.89E+00 1.31E+01 3.50E-01 1.63E+01 1.16E-01 Calculated
Dose/Low TRV 3.60E-03 3.60E-03 2.40E-02 2.57E+00 9.25E-03 8.64E-05 1.07E+02 9.25E-03 1.00E+00 9.80E-03 1.89E+00 3.28E+00 3.50E-01 4.06E+00 4.64E-01 Sample and others 1996
COBALT
Dose/High TRV 3.60E-03 3.60E-03 7.50E-03 2.10E-01 7.56E-04 8.64E-05 2.80E+01 2.42E-03 1.00E+00 9.80E-03 3.24E-01 2.00E+01 2.00E-01 2.40E+01 1.35E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 7.50E-03 2.10E-01 7.56E-04 8.64E-05 2.80E+01 2.42E-03 1.00E+00 9.80E-03 3.24E-01 1.20E+00 2.75E-01 1.47E+00 2.21E-01 Navy 1998
COPPER
Dose/High TRV 3.60E-03 3.60E-03 1.40E-01 5.14E+01 1.85E-01 8.64E-05 3.67E+02 3.17E-02 1.00E+00 9.80E-03 2.21E+01 6.32E+02 2.47E-02 6.68E+02 3.31E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 1.40E-01 5.14E+01 1.85E-01 8.64E-05 3.67E+02 3.17E-02 1.00E+00 9.80E-03 2.21E+01 2.67E+00 3.00E-02 2.86E+00 7.75E+00 Navy 1998
LEAD
Dose/High TRV 3.60E-03 3.60E-03 5.20E-02 4.94E+00 1.78E-02 8.64E-05 9.50E+01 8.21E-03 1.00E+00 9.80E-03 2.65E+00 2.41E+02 1.87E-02 2.50E+02 1.06E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 5.20E-02 4.94E+00 1.78E-02 8.64E-05 9.50E+01 8.21E-03 1.00E+00 9.80E-03 2.65E+00 1.00E+00 2.84E-01 1.22E+00 2.17E+00 DTSC 2002
MANGANESE
Dose/High TRV 3.60E-03 3.60E-03 1.30E-01 7.98E+01 2.87E-01 8.64E-05 6.14E+02 5.31E-02 1.00E+00 9.80E-03 3.47E+01 1.59E+02 2.97E-02 1.70E+02 2.04E-01 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 1.30E-01 7.98E+01 2.87E-01 8.64E-05 6.14E+02 5.31E-02 1.00E+00 9.80E-03 3.47E+01 1.37E+01 3.46E-02 1.48E+01 2.35E+00 Navy 1998
MERCURY
Dose/High TRV 3.60E-03 3.60E-03 5.90E-01 5.55E-01 2.00E-03 8.64E-05 9.40E-01 8.12E-05 1.00E+00 9.80E-03 2.12E-01 4.00E+00 4.28E-01 5.02E+00 4.23E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 5.90E-01 5.55E-01 2.00E-03 8.64E-05 9.40E-01 8.12E-05 1.00E+00 9.80E-03 2.12E-01 2.50E-01 1.88E-01 2.98E-01 7.11E-01 Navy 1998
MOLYBDENUM
Dose/High TRV 3.60E-03 3.60E-03 4.14E+00 1.45E+01 5.22E-02 8.64E-05 3.50E+00 3.03E-04 1.00E+00 9.80E-03 5.36E+00 2.60E+00 3.00E-02 2.78E+00 1.93E+00 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 4.14E+00 1.45E+01 5.22E-02 8.64E-05 3.50E+00 3.03E-04 1.00E+00 9.80E-03 5.36E+00 2.60E-01 3.00E-02 2.78E-01 1.93E+01 Sample and others 1996
NICKEL
Dose/High TRV 3.60E-03 3.60E-03 5.40E-02 5.20E+00 1.87E-02 8.64E-05 9.63E+01 8.32E-03 1.00E+00 9.80E-03 2.76E+00 3.16E+01 2.49E-01 3.84E+01 7.20E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 5.40E-02 5.20E+00 1.87E-02 8.64E-05 9.63E+01 8.32E-03 1.00E+00 9.80E-03 2.76E+00 1.33E-01 2.49E-01 1.61E-01 1.71E+01 Navy 1998
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Table J1-12:  SALT MARSH HARVEST MOUSE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Pickleweed/ 
Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

SELENIUM
Dose/High TRV 3.60E-03 3.60E-03 R 2.36E-01 8.51E-04 8.64E-05 5.00E-01 4.32E-05 1.00E+00 9.80E-03 9.13E-02 1.21E+00 2.46E-02 1.28E+00 7.14E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 R 2.36E-01 8.51E-04 8.64E-05 5.00E-01 4.32E-05 1.00E+00 9.80E-03 9.13E-02 5.00E-02 1.87E-01 5.97E-02 1.53E+00 Navy 1998
SILVER
Dose/High TRV 3.60E-03 3.60E-03 1.40E-02 6.72E-03 2.42E-05 8.64E-05 4.80E-01 4.15E-05 1.00E+00 9.80E-03 6.70E-03 6.02E+01 8.86E+00 9.06E+01 7.40E-05 Calculated
Dose/Low TRV 3.60E-03 3.60E-03 1.40E-02 6.72E-03 2.42E-05 8.64E-05 4.80E-01 4.15E-05 1.00E+00 9.80E-03 6.70E-03 6.02E+00 8.86E+00 9.06E+00 7.40E-04 EPA 2008
THALLIUM
Dose/High TRV 3.60E-03 3.60E-03 1.00E+00 2.14E-01 7.71E-04 8.64E-05 2.14E-01 1.85E-05 1.00E+00 9.80E-03 8.05E-02 1.43E+00 6.50E-02 1.60E+00 5.03E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 1.00E+00 2.14E-01 7.71E-04 8.64E-05 2.14E-01 1.85E-05 1.00E+00 9.80E-03 8.05E-02 4.80E-01 6.50E-02 5.38E-01 1.50E-01 Navy 1998
VANADIUM
Dose/High TRV 3.60E-03 3.60E-03 2.10E-02 3.36E+00 1.21E-02 8.64E-05 1.60E+02 1.38E-02 1.00E+00 9.80E-03 2.65E+00 2.10E+00 2.60E-01 2.56E+00 1.04E+00 Sample and others 1996
Dose/Low TRV 3.60E-03 3.60E-03 2.10E-02 3.36E+00 1.21E-02 8.64E-05 1.60E+02 1.38E-02 1.00E+00 9.80E-03 2.65E+00 2.10E-01 2.60E-01 2.56E-01 1.04E+01 Sample and others 1996
ZINC
Dose/High TRV 3.60E-03 3.60E-03 1.20E-01 3.91E+01 1.41E-01 8.64E-05 3.26E+02 2.82E-02 1.00E+00 9.80E-03 1.73E+01 4.11E+02 1.75E-01 4.89E+02 3.53E-02 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 1.20E-01 3.91E+01 1.41E-01 8.64E-05 3.26E+02 2.82E-02 1.00E+00 9.80E-03 1.73E+01 9.60E+00 2.55E-02 1.02E+01 1.70E+00 Navy 1998
TOTAL ORGANOTINS
Dose/High TRV 3.60E-03 3.60E-03 1.00E+00 5.85E-02 2.11E-04 8.64E-05 5.85E-02 5.05E-06 1.00E+00 9.80E-03 2.20E-02 1.50E+01 2.41E+02 2.75E+01 7.99E-04 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 1.00E+00 5.85E-02 2.11E-04 8.64E-05 5.85E-02 5.05E-06 1.00E+00 9.80E-03 2.20E-02 2.50E-01 1.88E+02 4.52E-01 4.87E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 3.60E-03 3.60E-03 9.06E+00 1.23E+01 4.43E-02 8.64E-05 1.36E+00 1.17E-04 1.00E+00 9.80E-03 4.53E+00 1.00E+01 3.00E-02 1.07E+01 4.24E-01 Sample and others 1996

Dose/Low TRV 3.60E-03 3.60E-03 9.06E+00 1.23E+01 4.43E-02 8.64E-05 1.36E+00 1.17E-04 1.00E+00 9.80E-03 4.53E+00 1.00E+00 3.00E-02 1.07E+00 4.24E+00 Sample and others 1996
TOTAL PCBS
Dose/High TRV 3.60E-03 3.60E-03 2.55E-01 8.41E-03 3.03E-05 8.64E-05 3.29E-02 2.85E-06 1.00E+00 9.80E-03 3.38E-03 1.28E+00 2.30E-02 1.35E+00 2.51E-03 Navy 1998
Dose/Low TRV 3.60E-03 3.60E-03 2.55E-01 8.41E-03 3.03E-05 8.64E-05 3.29E-02 2.85E-06 1.00E+00 9.80E-03 3.38E-03 3.60E-01 2.06E-02 3.76E-01 8.98E-03 Navy 1998

DIOXIN TEQ (MAMMALS)

Dose/High TRV 3.60E-03 3.60E-03 1.42E-01 6.20E-09 2.23E-11 8.64E-05 4.35E-08 3.76E-12 1.00E+00 9.80E-03 2.66E-09 1.00E-05 3.50E-01 1.24E-05 2.15E-04 Sample and others 1996

Dose/Low TRV 3.60E-03 3.60E-03 1.42E-01 6.20E-09 2.23E-11 8.64E-05 4.35E-08 3.76E-12 1.00E+00 9.80E-03 2.66E-09 1.00E-06 3.50E-01 1.24E-06 2.15E-03 Sample and others 1996

Notes are presented at the end of Attachment J1. 
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Table J1-13:  NOTES FOR FOOD-CHAIN MODEL TABLES (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

1 See Tables J-9 through J-17 for total prey ingestion rate calculation.  
2 See Tables J-9 through J-17 for plant, invertebrate, and mammal ingestion rates.
3 Sources of BAFs are described in Tables J-18 to J-26.  R = Regression equation used to generate tissue concentration. 

4 The plant, invertebrate, and mammal concentrations were calculated by multiplying the maximum soil or sediment 
concentration by the respective BAF or using a regression equation to generate an estimated tissue concentration.

5 Plant, invertebrate, and mammal daily doses were calculated by multiplying the respective ingestion rate (see note 2) by 
the respective soil or sediment concentration (see note 4).

6 See Tables J-9 through J-17 for soil or sediment ingestion rate.
7 The maximum site-collected surface soil or sediment concentration (0 to 2 feet below ground surface) was used for all 

receptors except the California vole.  The maximum site-collected surface soil concentration (0 to 6 feet below ground 
surface) was used for the California vole. 

8 The soil or sediment daily dose was calculated by multiplying the soil or sediment ingestion rate (see note 6) by the soil or 
sediment concentration (see note 7).

9 See Tables J-9 through J-17 for the basis of body weights.
10 Total daily dose is calculated using the following equation:  total daily dose = ([plant daily dose (if applicable) + invertebrate 

daily dose (if applicable) + mammal daily dose (if applicable) + soil or sediment daily dose]*SUF)/receptor species body 
weight.

11 The derivation of TRVs are described in DTSC (2002), DTSC (2009), Navy (1998), Sample, Opresko, and Suter (1996), 
U.S. Army CHPPM (2001, 2002, 2005, 2006, 2007), and EPA (2009).  Chemicals without TRVs will be evaluated 
qualitatively.  The bird and mammal TRVs for BHC mixed isomers were used as surrogates total BHCs.  The mammal 
TRVs for napthalene and benzo(a)pyrene were used as surrogates for total LMW PAH and total HMW PAHs, respectively.  
The bird and mammal TRVs for endrin were used as a surrogate for total endrins.  The bird and mammal TRVs for 
endosulfan were used as surrogates for endosulfan I. The bird and mammal TRVs for 2,3,7,8 TCDD were used as 
surrogates for dioxin TEQ. 

12 Allometrically adjusted TRVs for birds were calculated using the following equation:  receptor species adjusted TRV = (test 
species TRV) x (test species body weight / receptor species body weight)(1-1.2).  Allometrically adjusted TRVs for mammals 
were calculated using the following equation:  receptor species adjusted TRV = (test species TRV) x (test species body 
weight / receptor species body weight)(1-0.94).

13 HQs were calculated using the following equation: HQ = total daily dose/allometrically adjusted TRV.
14 When a high TRV was not available, the low TRV was multiplied by 10 to derive the high TRV, as indicated by "calculated."

BAF Bioaccumulation factor
BHC Benzene hexachloride
COPEC Chemical of potential ecological concern

DDT Dichlorodiphenyltrichloroethane
DTSC California Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency
HMW High molecular weight 
HMX High melting explosive
HQ Hazard Quotient
kg Kilogram
kg/day Kilogram per day
LMW Low molecular weight
mg/day Milligram per day
mg/kg Milligram per kilogram
mg/kg/day Milligram per kilogram per day
NA Not applicable
Navy Department of the Navy
PAH Polynuclear aromatic hydrocarbons
PCB Polychlorinated biphenyl
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine
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Table J1-13:  NOTES FOR FOOD-CHAIN MODEL TABLES (STEP 2)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes (continued):
SUF Site use factor
TCDD Tetrachlorodibenzodioxin
TEQ Toxic equivalency quotient
TRV Toxicity reference value
U.S. Army CHPPM U.S. Army Center for Health Promotion and Preventive Medicine

Sources: DTSC.  2002.  Human and Ecological Risk Division Ecological Risk Assessment Note 5. BTAG Mammalian TRV for Lead. 
Available on-line at: http://www.dtsc.ca.gov/AssessingRisk/upload/econote5.pdf
DTSC.  2009. Human and Ecological Risk Division Ecological Risk Assessment Note 6.  Avian TRV for Cadmium. 
February.  Available online at: http://www.dtsc.ca.gov/AssessingRisk/upload/CdEconote_Final.pdf.
Navy.  1998.  “Development of Toxicity Reference Values for Conducting Ecological Risk Assessments at Naval Facilities 
in California, Interim Final.”  Prepared by Naval Facilities Engineering Command, Engineering Field Activity West (EFA 
West).  
     San Bruno, California.
Sample, B.E., D.M. Opresko, and G.W. Suter, II.  1996.  “Toxicological Benchmarks for Wildlife:  1996 Revision.”  
ES/ER/TM-86/R3.  Oak Ridge National Laboratory.  Oak Ridge, Tennessee.
U.S. Army CHPPM.  2001.  "Wildlife Toxicity Assessment for High Melting Explosive (HMX).  Prepared by the Health 
Effects Research Program, Environmental Risk Assessment Program. November.
U.S. Army CHPPM.  2002.  "Wildlife Toxicity Assessment for 1,3,5-Trinitrohexahydro-1,3,5-Triazine (RDX).  Prepared by 
the Health Effects Research Program, Environmental Risk Assessment Program. July.
U.S. Army CHPPM.  2005.  "Wildlife Toxicity Assessment for Picric Acid (2,4,5-Trinitrophenol).  Prepared by the Health 
Effects Research Program, Environmental Risk Assessment Program. August.
U.S. Army CHPPM. 2006. Wildlife Toxicity Assessment for 2,4, & 2,6-Dinitrotoluene, Project Number 38-EJ-1138-01, U.S. 
Army Center for Health Promotion and Preventative Medicine, Aberdeen Proving Ground, Maryland. January.
U.S. Army CHPPM.  2007.  "Wildlife Toxicity Assessment for Nitroglycerin (NG).  Prepared by the Health Effects Research 
Program, Environmental Risk Assessment Program. November.
EPA.  2009.  "Ecological Soil Screening Levels." May. Available online at: http://www.epa.gov/ecotox/ecossl/
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TABLE J2-1:  BACKGROUND SCREEN FOR UPLAND HABITAT SOIL (0 TO 2 FEET BGS)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
ALUMINUM 48 48 100 376 376 100 WRS 0.99 No No -- -- No
ANTIMONY 80 211 38 81 302 27 -- -- -- (1) 0.09 No Yes (2)
ARSENIC 73 75 97 320 363 88 WRS(G) 0.82 No No 1.00 No No
BERYLLIUM 56 75 75 224 258 87 WRS(G) 1.00 No No 0.99 No No
CADMIUM 64 216 30 175 345 51 -- -- -- (1) 1.00 No Yes (2)
CHROMIUM 209 209 100 1,877 1,887 99 WRS(G) 0.64 No Yes 0.98 No Yes
COPPER 207 209 99 2,446 2,467 99 WRS(G) 1.00 No Yes 1.00 No Yes
IRON 189 189 100 3,050 3,050 100 WRS 1.00 No No -- -- No
LEAD 230 236 97 1,943 1,992 98 WRS(G) <0.001 Yes Yes <0.001 Yes Yes
MANGANESE 189 189 100 3,123 3,123 100 WRS 0.51 No No -- -- No
MERCURY 42 68 62 228 375 61 WRS(G) 1.00 No No 1.00 No No
NICKEL 203 209 97 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
THALLIUM 6 6 100 30 366 8 -- -- -- -- -- -- No (2)
VANADIUM 208 209 100 3,038 3,070 99 WRS(G) 1.00 No No 1.00 No No
ZINC 209 209 100 2,516 2,534 99 WRS(G) 0.56 No Yes 0.68 No Yes
Notes:

Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.

No tests are conducted when either the site or background data set has fewer than 8 results.

H0 for all statistical tests is that site < background.

-- Not tested

> Greater than

bgs Below ground surface

H0 Null hypothesis.

WRS Wilcoxon rank sum test

WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.

b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  

c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).

d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored background result.

No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases where tests 

of central tendency and upper quantiles cannot be conducted.
(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test

(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference
Department of the Navy.  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.

Final Conclusion 
for Background 

ScreenTest of Proportionsd

Two-Population Statistical Tests

Sample Size Sample Size Central TendencyaChemical

Upland Subarea Mare Island Background Soil

Detection 
Frequency

Detection 
Frequency 
(Percent)
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TABLE J2-2:  BACKGROUND SCREEN FOR UPLAND HABITAT SOIL (0 TO 6 FEET BGS)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Upper 
Quantilesc

Detected Total Detected Total Test pb Site > 
Background?

Site > 
Background? pb Site > 

Background?
Site > 

Background?
ALUMINUM 104 104 100 376 376 100 WRS 0.91 No No -- -- No
ANTIMONY 144 473 30 81 302 27 -- -- -- (1) 0.25 No Yes (2)
ARSENIC 152 154 99 320 363 88 WRS(G) 0.97 No No 1.00 No No
BERYLLIUM 114 159 72 224 258 87 WRS(G) 1.00 No Yes 0.98 No Yes
CADMIUM 112 478 23 175 345 51 -- -- -- (1) 1.00 No Yes (2)
CHROMIUM 470 470 100 1,877 1,887 99 WRS(G) <0.001 Yes Yes 0.94 No Yes
COPPER 465 473 98 2,446 2,467 99 WRS(G) 1.00 No Yes 1.00 No Yes
IRON 430 430 100 3,050 3,050 100 WRS 1.00 No No -- -- No
LEAD 489 504 97 1,943 1,992 98 WRS(G) 0.00 Yes Yes <0.001 Yes Yes
MANGANESE 430 430 100 3,123 3,123 100 WRS 0.79 No No -- -- No
MERCURY 84 144 58 228 375 61 -- -- -- No 1.00 No No
NICKEL 461 470 98 2,844 2,923 97 WRS(G) 1.00 No No 1.00 No No
THALLIUM 8 8 100 30 366 8 -- -- -- (1) 1.00 No No (2)
VANADIUM 468 470 100 3,038 3,070 99 WRS(G) 1.00 No No 1.00 No No
ZINC 473 473 100 2,516 2,534 99 WRS(G) 1.00 No Yes 1.00 No Yes
Notes:

Sample sizes and detection frequencies are for the background and site data exclusive of censored results that exceed the maximum detected result.

No tests are conducted when either the site or background data set has fewer than 8 results.

H0 for all statistical tests is that site < background.

-- Not tested

> Greater than

bgs Below ground surface

H0 Null hypothesis.

WRS Wilcoxon rank sum test

WRS (G) Gehan-Wilcoxon rank sum test (modification of the WRS test using Gehan scores to account for multiple detection limits).

a Nonparametric tests of central tendency (medians) conducted for site and background data sets with at least 60 percent detected results.

b Calculated significance level (probability) for individual statistical tests.  Reject H0 if p < 0.05.  

c Compare right-hand tails of the site and background distributions using the quantile test following Navy (2002).

d Conducted using Fisher's exact test.  Compares the proportion of detected results in the site and background data that exceed the maximum censored background result.

No test is performed if all of the background results are detected.  Test results provided as supplemental information and are used in cases where tests 

of central tendency and upper quantiles cannot be conducted.
(1) Insufficient detected data in the combined site and background distribution to conduct the quantile test
(2) Neither the WRS, WRS(G), or quantile test could be conducted.

Conclusion was based on professional judgment aided by examination of outlier box plots and quantile tables and results for the test of proportions.

Reference
Department of the Navy.  2002. “Guidance for Environmental Background Analysis. Volume I: Soil, NFESC User’s Guide”, UG-2049-ENV, NAVFAC, Washington, D.C. April.

Chemical

Upland Subarea Mare Island Background Soil

Detection 
Frequency

Detection 
Frequency 
(Percent)

Sample Size Sample Size Central Tendencya

Final Conclusion 
for Background 

ScreenTest of Proportionsd

Two-Population Statistical Tests
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Table J3-1:  WESTERN MEADOWLARK DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion Rate1 

(kg/day)

Plant 
Ingestion 

Rate2 

(kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion Rate2 

(kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 1.40E-02 5.19E-03 1.90E-01 8.34E-01 4.32E-03 8.83E-03 1.00E+00 4.39E+00 3.87E-02 1.46E-03 4.39E+00 6.40E-03 1.00E+00 9.69E-02 5.10E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 1.90E-01 8.34E-01 4.32E-03 8.83E-03 1.00E+00 4.39E+00 3.87E-02 1.46E-03 4.39E+00 6.40E-03 1.00E+00 9.69E-02 5.10E-01 No TRV No TRV No TRV No TRV NA
CADMIUM
Dose/High TRV 1.40E-02 5.19E-03 2.50E-01 5.68E-01 2.95E-03 8.83E-03 2.38E+00 5.41E+00 4.78E-02 1.46E-03 2.27E+00 3.31E-03 1.00E+00 9.69E-02 5.57E-01 1.00E+00 1.13E+00 6.12E-01 9.11E-01 DTSC 2009
Dose/Low TRV 1.40E-02 5.19E-03 2.50E-01 5.68E-01 2.95E-03 8.83E-03 2.38E+00 5.41E+00 4.78E-02 1.46E-03 2.27E+00 3.31E-03 1.00E+00 9.69E-02 5.57E-01 7.00E-01 5.10E-01 5.02E-01 1.11E+00 DTSC 2009
CHROMIUM
Dose/High TRV 1.40E-02 5.19E-03 2.40E-02 2.37E+00 1.23E-02 8.83E-03 3.06E-01 3.02E+01 2.67E-01 1.46E-03 9.88E+01 1.44E-01 1.00E+00 9.69E-02 4.37E+00 5.00E+00 1.25E+00 3.00E+00 1.46E+00 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 2.40E-02 2.37E+00 1.23E-02 8.83E-03 3.06E-01 3.02E+01 2.67E-01 1.46E-03 9.88E+01 1.44E-01 1.00E+00 9.69E-02 4.37E+00 1.00E+00 1.25E+00 6.00E-01 7.28E+00 Sample and others 1996
COPPERCOPPER
Dose/High TRV 1.40E-02 5.19E-03 4.40E-02 2.26E+00 1.17E-02 8.83E-03 3.10E-01 1.59E+01 1.41E-01 1.46E-03 5.14E+01 7.49E-02 1.00E+00 9.69E-02 2.34E+00 5.23E+01 4.09E-01 3.92E+01 5.98E-02 Navy 1998
Dose/Low TRV 1.40E-02 5.19E-03 4.40E-02 2.26E+00 1.17E-02 8.83E-03 3.10E-01 1.59E+01 1.41E-01 1.46E-03 5.14E+01 7.49E-02 1.00E+00 9.69E-02 2.34E+00 2.30E+00 6.39E-01 1.58E+00 1.49E+00 Navy 1998
LEAD
Dose/High TRV 1.40E-02 5.19E-03 5.50E-03 1.45E+00 7.50E-03 8.83E-03 1.40E-01 3.68E+01 3.25E-01 1.46E-03 2.63E+02 3.83E-01 1.00E+00 9.69E-02 7.39E+00 8.75E+00 8.00E-01 5.74E+00 1.29E+00 Navy 1998
Dose/Low TRV 1.40E-02 5.19E-03 5.50E-03 1.45E+00 7.50E-03 8.83E-03 1.40E-01 3.68E+01 3.25E-01 1.46E-03 2.63E+02 3.83E-01 1.00E+00 9.69E-02 7.39E+00 1.40E-02 8.40E-02 1.44E-02 5.13E+02 Navy 1998
SELENIUM
Dose/High TRV 1.40E-02 5.19E-03 R 2.41E-01 1.25E-03 8.83E-03 R 2.41E-01 2.13E-03 1.46E-03 5.10E-01 7.43E-04 1.00E+00 9.69E-02 4.26E-02 9.30E-01 1.11E+00 5.71E-01 7.45E-02 Navy 1998
Dose/Low TRV 1.40E-02 5.19E-03 R 2.41E-01 1.25E-03 8.83E-03 R 2.41E-01 2.13E-03 1.46E-03 5.10E-01 7.43E-04 1.00E+00 9.69E-02 4.26E-02 2.30E-01 1.11E+00 1.41E-01 3.01E-01 Navy 1998
TIN
Dose/High TRV 1.40E-02 5.19E-03 1.00E+00 1.40E+01 7.28E-02 8.83E-03 1.00E+00 1.40E+01 1.24E-01 1.46E-03 1.40E+01 2.05E-02 1.00E+00 9.69E-02 2.24E+00 1.69E+01 1.50E-01 1.55E+01 1.45E-01 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 1.00E+00 1.40E+01 7.28E-02 8.83E-03 1.00E+00 1.40E+01 1.24E-01 1.46E-03 1.40E+01 2.05E-02 1.00E+00 9.69E-02 2.24E+00 6.80E+00 1.50E-01 6.23E+00 3.60E-01 Sample and others 1996
TITANIUM
Dose/High TRV 1.40E-02 5.19E-03 1.00E+00 3.97E+03 2.06E+01 8.83E-03 1.00E+00 3.97E+03 3.51E+01 1.46E-03 3.97E+03 5.79E+00 1.00E+00 9.69E-02 6.34E+02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 1.00E+00 3.97E+03 2.06E+01 8.83E-03 1.00E+00 3.97E+03 3.51E+01 1.46E-03 3.97E+03 5.79E+00 1.00E+00 9.69E-02 6.34E+02 No TRV No TRV No TRV No TRV NA
ZINC
Dose/High TRV 1.40E-02 5.19E-03 6.60E-02 2.84E+01 1.47E-01 8.83E-03 6.00E-01 2.58E+02 2.28E+00 1.46E-03 4.31E+02 6.28E-01 1.00E+00 9.69E-02 3.15E+01 1.72E+02 9.55E-01 1.09E+02 2.90E-01 Navy 1998
Dose/Low TRV 1.40E-02 5.19E-03 6.60E-02 2.84E+01 1.47E-01 8.83E-03 6.00E-01 2.58E+02 2.28E+00 1.46E-03 4.31E+02 6.28E-01 1.00E+00 9.69E-02 3.15E+01 1.72E+01 9.55E-01 1.09E+01 2.90E+00 Navy 1998Dose/Low TRV 1.40E 02 5.19E 03 6.60E 02 2.84E 01 1.47E 01 8.83E 03 6.00E 01 2.58E 02 2.28E 00 1.46E 03 4.31E 02 6.28E 01 1.00E 00 9.69E 02 3.15E 01 1.72E 01 9.55E 01 1.09E 01 2.90E 00 Navy 1998
CARBAZOLE
Dose/High TRV 1.40E-02 5.19E-03 4.82E+00 2.51E-01 1.30E-03 8.83E-03 2.90E+01 1.51E+00 1.33E-02 1.46E-03 5.20E-02 7.58E-05 1.00E+00 9.69E-02 1.52E-01 7.70E-01 4.66E-01 5.62E-01 2.70E-01 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 4.82E+00 2.51E-01 1.30E-03 8.83E-03 2.90E+01 1.51E+00 1.33E-02 1.46E-03 5.20E-02 7.58E-05 1.00E+00 9.69E-02 1.52E-01 7.70E-02 4.66E-01 5.62E-02 2.70E+00 Sample and others 1996
DIBENZOFURAN
Dose/High TRV 1.40E-02 5.19E-03 3.05E+00 2.10E-01 1.09E-03 8.83E-03 2.95E+01 2.04E+00 1.80E-02 1.46E-03 6.90E-02 1.01E-04 1.00E+00 9.69E-02 1.98E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 3.05E+00 2.10E-01 1.09E-03 8.83E-03 2.95E+01 2.04E+00 1.80E-02 1.46E-03 6.90E-02 1.01E-04 1.00E+00 9.69E-02 1.98E-01 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 1.40E-02 5.19E-03 6.38E+01 8.30E+00 4.30E-02 8.83E-03 2.66E+01 3.46E+00 3.05E-02 1.46E-03 1.30E-01 1.89E-04 1.00E+00 9.69E-02 7.61E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 6.38E+01 8.30E+00 4.30E-02 8.83E-03 2.66E+01 3.46E+00 3.05E-02 1.46E-03 1.30E-01 1.89E-04 1.00E+00 9.69E-02 7.61E-01 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 1.40E-02 5.19E-03 1.67E+00 3.19E-01 1.65E-03 8.83E-03 2.60E+00 4.96E-01 4.38E-03 1.46E-03 1.91E-01 2.78E-04 1.00E+00 9.69E-02 6.51E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 1.67E+00 3.19E-01 1.65E-03 8.83E-03 2.60E+00 4.96E-01 4.38E-03 1.46E-03 1.91E-01 2.78E-04 1.00E+00 9.69E-02 6.51E-02 No TRV No TRV No TRV No TRV NA
TOTAL LMW PAHS
Dose/High TRV 1.40E-02 5.19E-03 R 7.01E-02 3.63E-04 8.83E-03 3.04E+00 1.60E-01 1.41E-03 1.46E-03 5.26E-02 7.67E-05 1.00E+00 9.69E-02 1.91E-02 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 R 7.01E-02 3.63E-04 8.83E-03 3.04E+00 1.60E-01 1.41E-03 1.46E-03 5.26E-02 7.67E-05 1.00E+00 9.69E-02 1.91E-02 No TRV No TRV No TRV No TRV NA
AROCLOR-1260
Dose/High TRV 1.40E-02 5.19E-03 2.65E-02 9.70E-04 5.03E-06 8.83E-03 3.47E+01 1.27E+00 1.12E-02 1.46E-03 3.65E-02 5.32E-05 1.00E+00 9.69E-02 1.16E-01 No TRV No TRV No TRV No TRV NAg
Dose/Low TRV 1.40E-02 5.19E-03 2.65E-02 9.70E-04 5.03E-06 8.83E-03 3.47E+01 1.27E+00 1.12E-02 1.46E-03 3.65E-02 5.32E-05 1.00E+00 9.69E-02 1.16E-01 No TRV No TRV No TRV No TRV NA
TOTAL PCBS
Dose/High TRV 1.40E-02 5.19E-03 2.55E-01 2.45E-02 1.27E-04 8.83E-03 3.21E+01 3.08E+00 2.72E-02 1.46E-03 9.60E-02 1.40E-04 1.00E+00 9.69E-02 2.84E-01 1.27E+00 1.72E+00 7.15E-01 3.97E-01 Navy 1998
Dose/Low TRV 1.40E-02 5.19E-03 2.55E-01 2.45E-02 1.27E-04 8.83E-03 3.21E+01 3.08E+00 2.72E-02 1.46E-03 9.60E-02 1.40E-04 1.00E+00 9.69E-02 2.84E-01 9.00E-02 8.00E-01 5.90E-02 4.81E+00 Navy 1998
TOTAL DDTs
Dose/High TRV 1.40E-02 5.19E-03 R 2.27E-03 1.18E-05 8.83E-03 1.12E+01 9.69E-02 8.55E-04 1.46E-03 8.65E-03 1.26E-05 1.00E+00 9.69E-02 9.08E-03 2.80E-02 3.50E+00 1.37E-02 6.64E-01 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 R 2.27E-03 1.18E-05 8.83E-03 1.12E+01 9.69E-02 8.55E-04 1.46E-03 8.65E-03 1.26E-05 1.00E+00 9.69E-02 9.08E-03 2.80E-03 3.50E+00 1.37E-03 6.64E+00 Sample and others 1996
TOTAL ENDRINS
Dose/High TRV 1.40E-02 5.19E-03 8.90E-01 2.05E-03 1.06E-05 8.83E-03 3.08E+01 7.11E-02 6.27E-04 1.46E-03 2.31E-03 3.36E-06 1.00E+00 9.69E-02 6.62E-03 1.00E-01 1.81E-01 8.83E-02 7.50E-02 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 8.90E-01 2.05E-03 1.06E-05 8.83E-03 3.08E+01 7.11E-02 6.27E-04 1.46E-03 2.31E-03 3.36E-06 1.00E+00 9.69E-02 6.62E-03 1.00E-02 1.81E-01 8.83E-03 7.50E-01 Sample and others 1996
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Table J3-1:  WESTERN MEADOWLARK DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion Rate1 

(kg/day)

Plant 
Ingestion 

Rate2 

(kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion Rate2 

(kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

PICRIC ACID
Dose/High TRV 1.40E-02 5.19E-03 7.41E+01 2.00E+00 1.04E-02 8.83E-03 2.64E+01 7.13E-01 6.29E-03 1.46E-03 2.70E-02 3.94E-05 1.00E+00 9.69E-02 1.72E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 7.41E+01 2.00E+00 1.04E-02 8.83E-03 2.64E+01 7.13E-01 6.29E-03 1.46E-03 2.70E-02 3.94E-05 1.00E+00 9.69E-02 1.72E-01 No TRV No TRV No TRV No TRV NA
2,4-DINITROTOLUENE
Dose/High TRV 1.40E-02 5.19E-03 3.52E+01 3.31E+01 1.72E-01 8.83E-03 2.71E+01 2.55E+01 2.25E-01 1.46E-03 9.40E-01 1.37E-03 1.00E+00 9.69E-02 4.11E+00 1.30E+00 1.84E-01 1.14E+00 3.59E+00 U.S. Army CHPPM 2006
Dose/Low TRV 1.40E-02 5.19E-03 3.52E+01 3.31E+01 1.72E-01 8.83E-03 2.71E+01 2.55E+01 2.25E-01 1.46E-03 9.40E-01 1.37E-03 1.00E+00 9.69E-02 4.11E+00 1.00E-02 1.84E-01 8.80E-03 4.67E+02 NA
2,6-DINITROTOLUENE
Dose/High TRV 1.40E-02 5.19E-03 3.07E+01 1.23E+00 6.37E-03 8.83E-03 2.73E+01 1.09E+00 9.64E-03 1.46E-03 4.00E-02 5.83E-05 1.00E+00 9.69E-02 1.66E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 3.07E+01 1.23E+00 6.37E-03 8.83E-03 2.73E+01 1.09E+00 9.64E-03 1.46E-03 4.00E-02 5.83E-05 1.00E+00 9.69E-02 1.66E-01 No TRV No TRV No TRV No TRV NA
N-NITROSODIPHENYLAMINEN-NITROSODIPHENYLAMINE
Dose/High TRV 1.40E-02 5.19E-03 9.46E+00 8.14E-01 4.22E-03 8.83E-03 2.84E+01 2.44E+00 2.16E-02 1.46E-03 8.60E-02 1.25E-04 1.00E+00 9.69E-02 2.67E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 9.46E+00 8.14E-01 4.22E-03 8.83E-03 2.84E+01 2.44E+00 2.16E-02 1.46E-03 8.60E-02 1.25E-04 1.00E+00 9.69E-02 2.67E-01 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL
Dose/High TRV 1.40E-02 5.19E-03 1.00E+00 1.40E-02 7.26E-05 8.83E-03 1.00E+00 1.40E-02 1.24E-04 1.46E-03 1.40E-02 2.04E-05 1.00E+00 9.69E-02 2.24E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 1.40E-02 5.19E-03 1.00E+00 1.40E-02 7.26E-05 8.83E-03 1.00E+00 1.40E-02 1.24E-04 1.46E-03 1.40E-02 2.04E-05 1.00E+00 9.69E-02 2.24E-03 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (BIRDS)
Dose/High TRV 1.40E-02 5.19E-03 1.42E-01 5.08E-06 2.64E-08 8.83E-03 3.28E+01 1.17E-03 1.03E-05 1.46E-03 3.57E-05 5.20E-08 1.00E+00 9.69E-02 1.07E-04 1.40E-04 1.00E+00 8.78E-05 1.22E+00 Sample and others 1996
Dose/Low TRV 1.40E-02 5.19E-03 1.42E-01 5.08E-06 2.64E-08 8.83E-03 3.28E+01 1.17E-03 1.03E-05 1.46E-03 3.57E-05 5.20E-08 1.00E+00 9.69E-02 1.07E-04 1.40E-05 1.00E+00 8.78E-06 1.22E+01 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)

Mammal 
BAF3     

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 4.59E-02 4.59E-02 1.27E+00 5.57E+00 2.56E-01 2.62E-03 4.39E+00 1.15E-02 1.59E-01 4.11E-01 1.03E-01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.27E+00 5.57E+00 2.56E-01 2.62E-03 4.39E+00 1.15E-02 1.59E-01 4.11E-01 1.03E-01 No TRV No TRV No TRV No TRV NA
CHROMIUM
Dose/High TRV 4.59E-02 4.59E-02 3.00E-02 2.96E+00 1.36E-01 2.62E-03 9.88E+01 2.58E-01 1.59E-01 4.11E-01 1.53E-01 5.00E+00 1.25E+00 4.00E+00 3.81E-02 Sample and others 1996
Dose/Low TRV 4.59E-02 4.59E-02 3.00E-02 2.96E+00 1.36E-01 2.62E-03 9.88E+01 2.58E-01 1.59E-01 4.11E-01 1.53E-01 1.00E+00 1.25E+00 8.01E-01 1.91E-01 Sample and others 1996
COPPER
Dose/High TRV 4.59E-02 4.59E-02 1.50E-01 7.71E+00 3.54E-01 2.62E-03 5.14E+01 1.34E-01 1.59E-01 4.11E-01 1.89E-01 5.23E+01 4.09E-01 5.23E+01 3.61E-03 Navy 1998
Dose/Low TRV 4.59E-02 4.59E-02 1.50E-01 7.71E+00 3.54E-01 2.62E-03 5.14E+01 1.34E-01 1.59E-01 4.11E-01 1.89E-01 2.30E+00 6.39E-01 2.11E+00 8.97E-02 Navy 1998
LEAD
Dose/High TRV 4.59E-02 4.59E-02 1.40E-01 3.68E+01 1.69E+00 2.62E-03 2.63E+02 6.88E-01 1.59E-01 4.11E-01 9.21E-01 8.75E+00 8.00E-01 7.66E+00 1.20E-01 Navy 1998
Dose/Low TRV 4.59E-02 4.59E-02 1.40E-01 3.68E+01 1.69E+00 2.62E-03 2.63E+02 6.88E-01 1.59E-01 4.11E-01 9.21E-01 1.40E-02 8.40E-02 1.92E-02 4.79E+01 Navy 1998
SELENIUM
Dose/High TRV 4.59E-02 4.59E-02 1.63E+00 8.31E-01 3.81E-02 2.62E-03 5.10E-01 1.33E-03 1.59E-01 4.11E-01 1.53E-02 9.30E-01 1.11E+00 7.63E-01 2.00E-02 Navy 1998
Dose/Low TRV 4.59E-02 4.59E-02 1.63E+00 8.31E-01 3.81E-02 2.62E-03 5.10E-01 1.33E-03 1.59E-01 4.11E-01 1.53E-02 2.30E-01 1.11E+00 1.89E-01 8.10E-02 Navy 1998
TITANIUM
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 3.97E+03 1.82E+02 2.62E-03 3.97E+03 1.04E+01 1.59E-01 4.11E-01 7.46E+01 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 3.97E+03 1.82E+02 2.62E-03 3.97E+03 1.04E+01 1.59E-01 4.11E-01 7.46E+01 No TRV No TRV No TRV No TRV NA
ZINC
Dose/High TRV 4.59E-02 4.59E-02 8.90E-01 3.83E+02 1.76E+01 2.62E-03 4.31E+02 1.13E+00 1.59E-01 4.11E-01 7.25E+00 1.72E+02 9.55E-01 1.45E+02 4.99E-02 Navy 1998
Dose/Low TRV 4.59E-02 4.59E-02 8.90E-01 3.83E+02 1.76E+01 2.62E-03 4.31E+02 1.13E+00 1.59E-01 4.11E-01 7.25E+00 1.72E+01 9.55E-01 1.45E+01 4.99E-01 Navy 1998
DIBENZOFURAN
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 6.90E-02 3.17E-03 2.62E-03 6.90E-02 1.81E-04 1.59E-01 4.11E-01 1.30E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 6.90E-02 3.17E-03 2.62E-03 6.90E-02 1.81E-04 1.59E-01 4.11E-01 1.30E-03 No TRV No TRV No TRV No TRV NA
PHENOL
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 1.30E-01 5.97E-03 2.62E-03 1.30E-01 3.40E-04 1.59E-01 4.11E-01 2.44E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 1.30E-01 5.97E-03 2.62E-03 1.30E-01 3.40E-04 1.59E-01 4.11E-01 2.44E-03 No TRV No TRV No TRV No TRV NA
TOTAL HMW PAHS
Dose/High TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 1.91E-01 4.99E-04 1.59E-01 4.11E-01 1.93E-04 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 1.91E-01 4.99E-04 1.59E-01 4.11E-01 1.93E-04 No TRV No TRV No TRV No TRV NA
TOTAL LMW PAHS
Dose/High TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 5.26E-02 1.38E-04 1.59E-01 4.11E-01 5.33E-05 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 5.26E-02 1.38E-04 1.59E-01 4.11E-01 5.33E-05 No TRV No TRV No TRV No TRV NA
AROCLOR-1260
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 3.65E-02 1.68E-03 2.62E-03 3.65E-02 9.56E-05 1.59E-01 4.11E-01 6.86E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 3.65E-02 1.68E-03 2.62E-03 3.65E-02 9.56E-05 1.59E-01 4.11E-01 6.86E-04 No TRV No TRV No TRV No TRV NA

TOTAL DDTs

Dose/High TRV 4.59E-02 4.59E-02 R 4.68E-01 2.15E-02 2.62E-03 8.65E-03 2.26E-05 1.59E-01 4.11E-01 8.32E-03 2.80E-02 3.50E+00 1.82E-02 4.56E-01 Sample and others 1996

Dose/Low TRV 4.59E-02 4.59E-02 R 4.68E-01 2.15E-02 2.62E-03 8.65E-03 2.26E-05 1.59E-01 4.11E-01 8.32E-03 2.80E-03 3.50E+00 1.82E-03 4.56E+00 Sample and others 1996

Table J3-2:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
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COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)

Mammal 
BAF3     

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

Table J3-2:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)

PICRIC ACID
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 2.70E-02 1.24E-03 2.62E-03 2.70E-02 7.07E-05 1.59E-01 4.11E-01 5.07E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 2.70E-02 1.24E-03 2.62E-03 2.70E-02 7.07E-05 1.59E-01 4.11E-01 5.07E-04 No TRV No TRV No TRV No TRV NA
2,4-DINITROTOLUENE
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 9.40E-01 4.32E-02 2.62E-03 9.40E-01 2.46E-03 1.59E-01 4.11E-01 1.77E-02 1.30E+00 1.84E-01 1.53E+00 1.16E-02 U.S. Army CHPPM 2006
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 9.40E-01 4.32E-02 2.62E-03 9.40E-01 2.46E-03 1.59E-01 4.11E-01 1.77E-02 1.00E-02 1.84E-01 1.17E-02 1.50E+00 NA
2,6-DINITROTOLUENE
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 4.00E-02 1.84E-03 2.62E-03 4.00E-02 1.05E-04 1.59E-01 4.11E-01 7.51E-04 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 4.00E-02 1.84E-03 2.62E-03 4.00E-02 1.05E-04 1.59E-01 4.11E-01 7.51E-04 No TRV No TRV No TRV No TRV NA
N-NITROSODIPHENYLAMINE
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 8.60E-02 3.95E-03 2.62E-03 8.60E-02 2.25E-04 1.59E-01 4.11E-01 1.62E-03 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 8.60E-02 3.95E-03 2.62E-03 8.60E-02 2.25E-04 1.59E-01 4.11E-01 1.62E-03 No TRV No TRV No TRV No TRV NA
4-METHYLPHENOL
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 1.40E-02 6.43E-04 2.62E-03 1.40E-02 3.66E-05 1.59E-01 4.11E-01 2.63E-04 No TRV No TRV No TRV No TRV NA
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 1.40E-02 6.43E-04 2.62E-03 1.40E-02 3.66E-05 1.59E-01 4.11E-01 2.63E-04 No TRV No TRV No TRV No TRV NA
DIOXIN TEQ (BIRDS)
Dose/High TRV 4.59E-02 4.59E-02 1.00E+00 3.57E-05 1.64E-06 2.62E-03 3.57E-05 9.33E-08 1.59E-01 4.11E-01 6.70E-07 1.40E-04 1.00E+00 1.17E-04 5.72E-03 Sample and others 1996
Dose/Low TRV 4.59E-02 4.59E-02 1.00E+00 3.57E-05 1.64E-06 2.62E-03 3.57E-05 9.33E-08 1.59E-01 4.11E-01 6.70E-07 1.40E-05 1.00E+00 1.17E-05 5.72E-02 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 7.38E-03 7.38E-03 1.90E-01 6.82E-01 5.04E-03 1.77E-04 3.59E+00 6.36E-04 1.00E+00 5.50E-02 1.03E-01 1.25E+00 3.00E-02 1.21E+00 8.56E-02 Sample and others 1996

Dose/Low TRV 7.38E-03 7.38E-03 1.90E-01 6.82E-01 5.04E-03 1.77E-04 3.59E+00 6.36E-04 1.00E+00 5.50E-02 1.03E-01 1.25E-01 3.00E-02 1.21E-01 8.56E-01 Sample and others 1996

BARIUM
Dose/High TRV 7.38E-03 7.38E-03 5.70E-02 9.34E+00 6.90E-02 1.77E-04 1.64E+02 2.90E-02 1.00E+00 5.50E-02 1.78E+00 1.98E+01 3.50E-01 2.21E+01 8.05E-02 Sample and others 1996

Dose/Low TRV 7.38E-03 7.38E-03 5.70E-02 9.34E+00 6.90E-02 1.77E-04 1.64E+02 2.90E-02 1.00E+00 5.50E-02 1.78E+00 5.10E+00 4.35E-01 5.77E+00 3.09E-01 Sample and others 1996

CADMIUM
Dose/High TRV 7.38E-03 7.38E-03 2.50E-01 5.24E-01 3.87E-03 1.77E-04 2.10E+00 3.72E-04 1.00E+00 5.50E-02 7.71E-02 2.64E+00 3.14E-02 2.55E+00 3.02E-02 Navy 1998

Dose/Low TRV 7.38E-03 7.38E-03 2.50E-01 5.24E-01 3.87E-03 1.77E-04 2.10E+00 3.72E-04 1.00E+00 5.50E-02 7.71E-02 6.00E-02 3.22E-02 5.81E-02 1.33E+00 Navy 1998

CHROMIUM
Dose/High TRV 7.38E-03 7.38E-03 2.40E-02 3.12E+00 2.30E-02 1.77E-04 1.30E+02 2.30E-02 1.00E+00 5.50E-02 8.38E-01 1.31E+01 3.50E-01 1.47E+01 5.71E-02 Calculated

Dose/Low TRV 7.38E-03 7.38E-03 2.40E-02 3.12E+00 2.30E-02 1.77E-04 1.30E+02 2.30E-02 1.00E+00 5.50E-02 8.38E-01 3.28E+00 3.50E-01 3.67E+00 2.29E-01 Sample and others 1996

COPPER
Dose/High TRV 7.38E-03 7.38E-03 4.40E-02 2.81E+00 2.08E-02 1.77E-04 6.40E+01 1.13E-02 1.00E+00 5.50E-02 5.84E-01 6.32E+02 2.47E-02 6.02E+02 9.70E-04 Navy 1998

Dose/Low TRV 7.38E-03 7.38E-03 4.40E-02 2.81E+00 2.08E-02 1.77E-04 6.40E+01 1.13E-02 1.00E+00 5.50E-02 5.84E-01 2.67E+00 3.00E-02 2.57E+00 2.27E-01 Navy 1998

LEAD
Dose/High TRV 7.38E-03 7.38E-03 5.50E-03 7.81E-01 5.77E-03 1.77E-04 1.42E+02 2.52E-02 1.00E+00 5.50E-02 5.62E-01 2.41E+02 1.87E-02 2.26E+02 2.49E-03 Navy 1998

Dose/Low TRV 7.38E-03 7.38E-03 5.50E-03 7.81E-01 5.77E-03 1.77E-04 1.42E+02 2.52E-02 1.00E+00 5.50E-02 5.62E-01 1.00E+00 2.84E-01 1.10E+00 5.10E-01 DTSC 2002

MOLYBDENUM
Dose/High TRV 7.38E-03 7.38E-03 1.00E+00 3.22E-01 2.38E-03 1.77E-04 3.22E-01 5.70E-05 1.00E+00 5.50E-02 4.43E-02 2.60E+00 3.00E-02 2.51E+00 1.76E-02 Sample and others 1996

Dose/Low TRV 7.38E-03 7.38E-03 1.00E+00 3.22E-01 2.38E-03 1.77E-04 3.22E-01 5.70E-05 1.00E+00 5.50E-02 4.43E-02 2.60E-01 3.00E-02 2.51E-01 1.76E-01 Sample and others 1996
SELENIUM
Dose/High TRV 7.38E-03 7.38E-03 R 2.20E-01 1.62E-03 1.77E-04 4.68E-01 8.29E-05 1.00E+00 5.50E-02 3.10E-02 1.21E+00 2.46E-02 1.15E+00 2.69E-02 Navy 1998

Dose/Low TRV 7.38E-03 7.38E-03 R 2.20E-01 1.62E-03 1.77E-04 4.68E-01 8.29E-05 1.00E+00 5.50E-02 3.10E-02 5.00E-02 1.87E-01 5.38E-02 5.76E-01 Navy 1998

TITANIUM
Dose/High TRV 7.38E-03 7.38E-03 1.00E+00 4.15E+03 3.06E+01 1.77E-04 4.15E+03 7.35E-01 1.00E+00 5.50E-02 5.70E+02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 1.00E+00 4.15E+03 3.06E+01 1.77E-04 4.15E+03 7.35E-01 1.00E+00 5.50E-02 5.70E+02 No TRV No TRV No TRV No TRV NA

ZINC
Dose/High TRV 7.38E-03 7.38E-03 6.60E-02 1.79E+01 1.32E-01 1.77E-04 2.71E+02 4.80E-02 1.00E+00 5.50E-02 3.27E+00 4.11E+02 1.75E-01 4.41E+02 7.41E-03 Navy 1998

Dose/Low TRV 7.38E-03 7.38E-03 6.60E-02 1.79E+01 1.32E-01 1.77E-04 2.71E+02 4.80E-02 1.00E+00 5.50E-02 3.27E+00 9.60E+00 2.55E-02 9.17E+00 3.57E-01 Navy 1998

CARBAZOLE
Dose/High TRV 7.38E-03 7.38E-03 4.82E+00 1.42E-01 1.05E-03 1.77E-04 2.95E-02 5.23E-06 1.00E+00 5.50E-02 1.92E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 4.82E+00 1.42E-01 1.05E-03 1.77E-04 2.95E-02 5.23E-06 1.00E+00 5.50E-02 1.92E-02 No TRV No TRV No TRV No TRV NA

DIBENZOFURAN
Dose/High TRV 7.38E-03 7.38E-03 3.05E+00 3.61E-01 2.66E-03 1.77E-04 1.18E-01 2.10E-05 1.00E+00 5.50E-02 4.88E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 3.05E+00 3.61E-01 2.66E-03 1.77E-04 1.18E-01 2.10E-05 1.00E+00 5.50E-02 4.88E-02 No TRV No TRV No TRV No TRV NA

PHENOL
Dose/High TRV 7.38E-03 7.38E-03 6.38E+01 2.52E+00 1.86E-02 1.77E-04 3.95E-02 6.99E-06 1.00E+00 5.50E-02 3.38E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 6.38E+01 2.52E+00 1.86E-02 1.77E-04 3.95E-02 6.99E-06 1.00E+00 5.50E-02 3.38E-01 No TRV No TRV No TRV No TRV NA

Table J3-3:  CALIFORNIA VOLE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
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IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

Table J3-3:  CALIFORNIA VOLE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)

TOTAL HMW PAHS
Dose/High TRV 7.38E-03 7.38E-03 1.67E+00 7.55E-01 5.57E-03 1.77E-04 4.52E-01 8.01E-05 1.00E+00 5.50E-02 1.03E-01 1.00E+01 3.00E-02 9.64E+00 1.07E-02 Sample and others 1996

Dose/Low TRV 7.38E-03 7.38E-03 1.67E+00 7.55E-01 5.57E-03 1.77E-04 4.52E-01 8.01E-05 1.00E+00 5.50E-02 1.03E-01 1.00E+00 3.00E-02 9.64E-01 1.07E-01 Sample and others 1996

AROCLOR-1260
Dose/High TRV 7.38E-03 7.38E-03 2.65E-02 6.89E-04 5.08E-06 1.77E-04 2.59E-02 4.60E-06 1.00E+00 5.50E-02 1.76E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 2.65E-02 6.89E-04 5.08E-06 1.77E-04 2.59E-02 4.60E-06 1.00E+00 5.50E-02 1.76E-04 No TRV No TRV No TRV No TRV NA

HEXACHLOROBENZENE

Dose/High TRV 7.38E-03 7.38E-03 4.84E-01 2.66E-02 1.97E-04 1.77E-04 5.50E-02 9.74E-06 1.00E+00 5.50E-02 3.75E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 4.84E-01 2.66E-02 1.97E-04 1.77E-04 5.50E-02 9.74E-06 1.00E+00 5.50E-02 3.75E-03 No TRV No TRV No TRV No TRV NA

PICRIC ACID
Dose/High TRV 7.38E-03 7.38E-03 7.41E+01 2.22E+01 1.64E-01 1.77E-04 3.00E-01 5.32E-05 1.00E+00 5.50E-02 2.98E+00 1.00E+01 2.70E-01 1.10E+01 2.71E-01 U.S. Army CHPPM 2005

Dose/Low TRV 7.38E-03 7.38E-03 7.41E+01 2.22E+01 1.64E-01 1.77E-04 3.00E-01 5.32E-05 1.00E+00 5.50E-02 2.98E+00 2.00E+00 2.70E-01 2.20E+00 1.36E+00 U.S. Army CHPPM 2005

2,4-DINITROTOLUENE
Dose/High TRV 7.38E-03 7.38E-03 3.52E+01 3.31E+01 2.44E-01 1.77E-04 9.40E-01 1.67E-04 1.00E+00 5.50E-02 4.45E+00 1.40E+00 3.30E-01 1.56E+00 2.85E+00 U.S. Army CHPPM 2006

Dose/Low TRV 7.38E-03 7.38E-03 3.52E+01 3.31E+01 2.44E-01 1.77E-04 9.40E-01 1.67E-04 1.00E+00 5.50E-02 4.45E+00 6.70E-01 3.30E-01 7.46E-01 5.96E+00 U.S. Army CHPPM 2006

N-NITROSODIPHENYLAMINE
Dose/High TRV 7.38E-03 7.38E-03 9.46E+00 5.41E-01 3.99E-03 1.77E-04 5.72E-02 1.01E-05 1.00E+00 5.50E-02 7.28E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 9.46E+00 5.41E-01 3.99E-03 1.77E-04 5.72E-02 1.01E-05 1.00E+00 5.50E-02 7.28E-02 No TRV No TRV No TRV No TRV NA

4-METHYLPHENOL
Dose/High TRV 7.38E-03 7.38E-03 1.00E+00 1.40E-02 1.03E-04 1.77E-04 1.40E-02 2.48E-06 1.00E+00 5.50E-02 1.92E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.38E-03 7.38E-03 1.00E+00 1.40E-02 1.03E-04 1.77E-04 1.40E-02 2.48E-06 1.00E+00 5.50E-02 1.92E-03 No TRV No TRV No TRV No TRV NA

DIOXIN TEQ (MAMMALS)
Dose/High TRV 7.38E-03 7.38E-03 1.42E-01 2.55E-06 1.88E-08 1.77E-04 1.79E-05 3.17E-09 1.00E+00 5.50E-02 4.00E-07 1.00E-05 3.50E-01 1.12E-05 3.58E-02 Sample and others 1996
Dose/Low TRV 7.38E-03 7.38E-03 1.42E-01 2.55E-06 1.88E-08 1.77E-04 1.79E-05 3.17E-09 1.00E+00 5.50E-02 4.00E-07 1.00E-06 3.50E-01 1.12E-06 3.58E-01 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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Table J3-4: ORNATE SHREW DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 1.38E-03 1.38E-03 1.00E+00 4.39E+00 6.07E-03 4.15E-05 4.39E+00 1.82E-04 1.00E+00 5.70E-03 1.10E+00 1.25E+00 3.00E-02 1.38E+00 7.94E-01 Sample and others 1996

Dose/Low TRV 1.38E-03 1.38E-03 1.00E+00 4.39E+00 6.07E-03 4.15E-05 4.39E+00 1.82E-04 1.00E+00 5.70E-03 1.10E+00 1.25E-01 3.00E-02 1.38E-01 7.94E+00 Sample and others 1996

BARIUM
Dose/High TRV 1.38E-03 1.38E-03 9.10E-02 1.56E+01 2.16E-02 4.15E-05 1.71E+02 7.11E-03 1.00E+00 5.70E-03 5.03E+00 1.98E+01 3.50E-01 2.53E+01 1.98E-01 Sample and others 1996

Dose/Low TRV 1.38E-03 1.38E-03 9.10E-02 1.56E+01 2.16E-02 4.15E-05 1.71E+02 7.11E-03 1.00E+00 5.70E-03 5.03E+00 5.10E+00 4.35E-01 6.61E+00 7.60E-01 Sample and others 1996

CADMIUM
Dose/High TRV 1.38E-03 1.38E-03 2.38E+00 5.41E+00 7.48E-03 4.15E-05 2.27E+00 9.43E-05 1.00E+00 5.70E-03 1.33E+00 2.64E+00 3.14E-02 2.92E+00 4.54E-01 Navy 1998

Dose/Low TRV 1.38E-03 1.38E-03 2.38E+00 5.41E+00 7.48E-03 4.15E-05 2.27E+00 9.43E-05 1.00E+00 5.70E-03 1.33E+00 6.00E-02 3.22E-02 6.66E-02 2.00E+01 Navy 1998

CHROMIUM
Dose/High TRV 1.38E-03 1.38E-03 3.06E-01 3.02E+01 4.18E-02 4.15E-05 9.88E+01 4.10E-03 1.00E+00 5.70E-03 8.05E+00 1.31E+01 3.50E-01 1.68E+01 4.79E-01 Calculated

Dose/Low TRV 1.38E-03 1.38E-03 3.06E-01 3.02E+01 4.18E-02 4.15E-05 9.88E+01 4.10E-03 1.00E+00 5.70E-03 8.05E+00 3.28E+00 3.50E-01 4.20E+00 1.92E+00 Sample and others 1996

COPPER
Dose/High TRV 1.38E-03 1.38E-03 3.10E-01 1.59E+01 2.20E-02 4.15E-05 5.14E+01 2.13E-03 1.00E+00 5.70E-03 4.24E+00 6.32E+02 2.47E-02 6.90E+02 6.14E-03 Navy 1998

Dose/Low TRV 1.38E-03 1.38E-03 3.10E-01 1.59E+01 2.20E-02 4.15E-05 5.14E+01 2.13E-03 1.00E+00 5.70E-03 4.24E+00 2.67E+00 3.00E-02 2.95E+00 1.44E+00 Navy 1998

LEAD
Dose/High TRV 1.38E-03 1.38E-03 1.40E-01 3.68E+01 5.09E-02 4.15E-05 2.63E+02 1.09E-02 1.00E+00 5.70E-03 1.08E+01 2.41E+02 1.87E-02 2.58E+02 4.20E-02 Navy 1998

Dose/Low TRV 1.38E-03 1.38E-03 1.40E-01 3.68E+01 5.09E-02 4.15E-05 2.63E+02 1.09E-02 1.00E+00 5.70E-03 1.08E+01 1.00E+00 2.84E-01 1.26E+00 8.58E+00 DTSC 2002
SELENIUM
Dose/High TRV 1.38E-03 1.38E-03 R 2.41E-01 3.34E-04 4.15E-05 5.10E-01 2.11E-05 1.00E+00 5.70E-03 6.23E-02 1.21E+00 2.46E-02 1.32E+00 4.72E-02 Navy 1998
Dose/Low TRV 1.38E-03 1.38E-03 R 2.41E-01 3.34E-04 4.15E-05 5.10E-01 2.11E-05 1.00E+00 5.70E-03 6.23E-02 5.00E-02 1.87E-01 6.16E-02 1.01E+00 Navy 1998

TITANIUM
Dose/High TRV 1.38E-03 1.38E-03 1.00E+00 3.97E+03 5.49E+00 4.15E-05 3.97E+03 1.65E-01 1.00E+00 5.70E-03 9.93E+02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 1.00E+00 3.97E+03 5.49E+00 4.15E-05 3.97E+03 1.65E-01 1.00E+00 5.70E-03 9.93E+02 No TRV No TRV No TRV No TRV NA

ZINC
Dose/High TRV 1.38E-03 1.38E-03 6.00E-01 2.58E+02 3.57E-01 4.15E-05 4.31E+02 1.79E-02 1.00E+00 5.70E-03 6.58E+01 4.11E+02 1.75E-01 5.05E+02 1.30E-01 Navy 1998

Dose/Low TRV 1.38E-03 1.38E-03 6.00E-01 2.58E+02 3.57E-01 4.15E-05 4.31E+02 1.79E-02 1.00E+00 5.70E-03 6.58E+01 9.60E+00 2.55E-02 1.05E+01 6.27E+00 Navy 1998

CARBAZOLE
Dose/High TRV 1.38E-03 1.38E-03 2.90E+01 1.51E+00 2.09E-03 4.15E-05 5.20E-02 2.16E-06 1.00E+00 5.70E-03 3.66E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 2.90E+01 1.51E+00 2.09E-03 4.15E-05 5.20E-02 2.16E-06 1.00E+00 5.70E-03 3.66E-01 No TRV No TRV No TRV No TRV NA

DIBENZOFURAN
Dose/High TRV 1.38E-03 1.38E-03 2.95E+01 2.04E+00 2.82E-03 4.15E-05 6.90E-02 2.86E-06 1.00E+00 5.70E-03 4.94E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 2.95E+01 2.04E+00 2.82E-03 4.15E-05 6.90E-02 2.86E-06 1.00E+00 5.70E-03 4.94E-01 No TRV No TRV No TRV No TRV NA

PHENOL
Dose/High TRV 1.38E-03 1.38E-03 2.66E+01 3.46E+00 4.78E-03 4.15E-05 1.30E-01 5.39E-06 1.00E+00 5.70E-03 8.39E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 2.66E+01 3.46E+00 4.78E-03 4.15E-05 1.30E-01 5.39E-06 1.00E+00 5.70E-03 8.39E-01 No TRV No TRV No TRV No TRV NA

TOTAL HMW PAHS
Dose/High TRV 1.38E-03 1.38E-03 2.60E+00 4.96E-01 6.86E-04 4.15E-05 1.91E-01 7.92E-06 1.00E+00 5.70E-03 1.22E-01 1.00E+01 3.00E-02 1.10E+01 1.10E-02 Sample and others 1996

Dose/Low TRV 1.38E-03 1.38E-03 2.60E+00 4.96E-01 6.86E-04 4.15E-05 1.91E-01 7.92E-06 1.00E+00 5.70E-03 1.22E-01 1.00E+00 3.00E-02 1.10E+00 1.10E-01 Sample and others 1996
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Table J3-4: ORNATE SHREW DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

AROCLOR-1254
Dose/High TRV 1.38E-03 1.38E-03 3.28E+01 7.86E-01 1.09E-03 4.15E-05 2.40E-02 9.96E-07 1.00E+00 5.70E-03 1.91E-01 6.80E-01 1.40E-02 7.18E-01 2.66E-01 Sample and others 1996

Dose/Low TRV 1.38E-03 1.38E-03 3.28E+01 7.86E-01 1.09E-03 4.15E-05 2.40E-02 9.96E-07 1.00E+00 5.70E-03 1.91E-01 6.80E-02 1.40E-02 7.18E-02 2.66E+00 Sample and others 1996

AROCLOR-1260
Dose/High TRV 1.38E-03 1.38E-03 3.47E+01 1.27E+00 1.75E-03 4.15E-05 3.65E-02 1.52E-06 1.00E+00 5.70E-03 3.08E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 3.47E+01 1.27E+00 1.75E-03 4.15E-05 3.65E-02 1.52E-06 1.00E+00 5.70E-03 3.08E-01 No TRV No TRV No TRV No TRV NA

TOTAL PCBS
Dose/High TRV 1.38E-03 1.38E-03 3.21E+01 3.08E+00 4.27E-03 4.15E-05 9.60E-02 3.98E-06 1.00E+00 5.70E-03 7.49E-01 1.28E+00 2.30E-02 1.39E+00 5.38E-01 Navy 1998

Dose/Low TRV 1.38E-03 1.38E-03 3.21E+01 3.08E+00 4.27E-03 4.15E-05 9.60E-02 3.98E-06 1.00E+00 5.70E-03 7.49E-01 3.60E-01 2.06E-02 3.89E-01 1.93E+00 Navy 1998

DIELDRIN
Dose/High TRV 1.38E-03 1.38E-03 1.47E+01 1.47E-01 2.03E-04 4.15E-05 1.00E-02 4.15E-07 1.00E+00 5.70E-03 3.57E-02 2.00E-01 3.50E-01 2.56E-01 1.40E-01 Sample and others 1996

Dose/Low TRV 1.38E-03 1.38E-03 1.47E+01 1.47E-01 2.03E-04 4.15E-05 1.00E-02 4.15E-07 1.00E+00 5.70E-03 3.57E-02 2.00E-02 3.50E-01 2.56E-02 1.40E+00 Sample and others 1996

2,4-DINITROTOLUENE
Dose/High TRV 1.38E-03 1.38E-03 2.71E+01 2.55E+01 3.52E-02 4.15E-05 9.40E-01 3.90E-05 1.00E+00 5.70E-03 6.19E+00 1.40E+00 3.30E-01 1.79E+00 3.46E+00 U.S. Army CHPPM 2006

Dose/Low TRV 1.38E-03 1.38E-03 2.71E+01 2.55E+01 3.52E-02 4.15E-05 9.40E-01 3.90E-05 1.00E+00 5.70E-03 6.19E+00 6.70E-01 3.30E-01 8.55E-01 7.24E+00 U.S. Army CHPPM 2006

N-NITROSODIPHENYLAMINE
Dose/High TRV 1.38E-03 1.38E-03 2.84E+01 2.44E+00 3.38E-03 4.15E-05 8.60E-02 3.57E-06 1.00E+00 5.70E-03 5.93E-01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 2.84E+01 2.44E+00 3.38E-03 4.15E-05 8.60E-02 3.57E-06 1.00E+00 5.70E-03 5.93E-01 No TRV No TRV No TRV No TRV NA

4-METHYLPHENOL
Dose/High TRV 1.38E-03 1.38E-03 1.00E+00 1.40E-02 1.94E-05 4.15E-05 1.40E-02 5.81E-07 1.00E+00 5.70E-03 3.50E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.38E-03 1.38E-03 1.00E+00 1.40E-02 1.94E-05 4.15E-05 1.40E-02 5.81E-07 1.00E+00 5.70E-03 3.50E-03 No TRV No TRV No TRV No TRV NA

DIOXIN TEQ (MAMMALS)
Dose/High TRV 1.38E-03 1.38E-03 3.28E+01 1.17E-03 1.61E-06 4.15E-05 3.56E-05 1.48E-09 1.00E+00 5.70E-03 2.83E-04 1.00E-05 3.50E-01 1.28E-05 2.21E+01 Sample and others 1996
Dose/Low TRV 1.38E-03 1.38E-03 3.28E+01 1.17E-03 1.61E-06 4.15E-05 3.56E-05 1.48E-09 1.00E+00 5.70E-03 2.83E-04 1.00E-06 3.50E-01 1.28E-06 2.21E+02 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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Table J3-5:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 1.51E-01 1.51E-01 1.27E+00 5.57E+00 8.42E-01 4.23E-03 4.39E+00 1.86E-02 1.80E-01 3.88E+00 3.99E-02 1.25E+00 3.00E-02 9.34E-01 4.27E-02 Sample and others 1996

Dose/Low TRV 1.51E-01 1.51E-01 1.27E+00 5.57E+00 8.42E-01 4.23E-03 4.39E+00 1.86E-02 1.80E-01 3.88E+00 3.99E-02 1.25E-01 3.00E-02 9.34E-02 4.27E-01 Sample and others 1996

CADMIUM
Dose/High TRV 1.51E-01 1.51E-01 R 4.19E-01 6.34E-02 4.23E-03 2.27E+00 9.62E-03 1.80E-01 3.88E+00 3.38E-03 2.64E+00 3.14E-02 1.98E+00 1.71E-03 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 R 4.19E-01 6.34E-02 4.23E-03 2.27E+00 9.62E-03 1.80E-01 3.88E+00 3.38E-03 6.00E-02 3.22E-02 4.50E-02 7.51E-02 Navy 1998

LEAD
Dose/High TRV 1.51E-01 1.51E-01 1.40E-01 3.68E+01 5.56E+00 4.23E-03 2.63E+02 1.11E+00 1.80E-01 3.88E+00 3.09E-01 2.41E+02 1.87E-02 1.75E+02 1.77E-03 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 1.40E-01 3.68E+01 5.56E+00 4.23E-03 2.63E+02 1.11E+00 1.80E-01 3.88E+00 3.09E-01 1.00E+00 2.84E-01 8.55E-01 3.62E-01 DTSC 2002
SELENIUM
Dose/High TRV 1.51E-01 1.51E-01 1.63E+00 8.31E-01 1.26E-01 4.23E-03 5.10E-01 2.16E-03 1.80E-01 3.88E+00 5.92E-03 1.21E+00 2.46E-02 8.93E-01 6.62E-03 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 1.63E+00 8.31E-01 1.26E-01 4.23E-03 5.10E-01 2.16E-03 1.80E-01 3.88E+00 5.92E-03 5.00E-02 1.87E-01 4.17E-02 1.42E-01 Navy 1998

TITANIUM
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 3.97E+03 6.00E+02 4.23E-03 3.97E+03 1.68E+01 1.80E-01 3.88E+00 2.86E+01 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 3.97E+03 6.00E+02 4.23E-03 3.97E+03 1.68E+01 1.80E-01 3.88E+00 2.86E+01 No TRV No TRV No TRV No TRV NA

ZINC
Dose/High TRV 1.51E-01 1.51E-01 8.90E-01 3.83E+02 5.79E+01 4.23E-03 4.31E+02 1.82E+00 1.80E-01 3.88E+00 2.77E+00 4.11E+02 1.75E-01 3.42E+02 8.10E-03 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 8.90E-01 3.83E+02 5.79E+01 4.23E-03 4.31E+02 1.82E+00 1.80E-01 3.88E+00 2.77E+00 9.60E+00 2.55E-02 7.10E+00 3.90E-01 Navy 1998

CARBAZOLE
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 5.20E-02 7.86E-03 4.23E-03 5.20E-02 2.20E-04 1.80E-01 3.88E+00 3.74E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 5.20E-02 7.86E-03 4.23E-03 5.20E-02 2.20E-04 1.80E-01 3.88E+00 3.74E-04 No TRV No TRV No TRV No TRV NA

DIBENZOFURAN
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 6.90E-02 1.04E-02 4.23E-03 6.90E-02 2.92E-04 1.80E-01 3.88E+00 4.97E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 6.90E-02 1.04E-02 4.23E-03 6.90E-02 2.92E-04 1.80E-01 3.88E+00 4.97E-04 No TRV No TRV No TRV No TRV NA

PHENOL
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 1.30E-01 1.96E-02 4.23E-03 1.30E-01 5.50E-04 1.80E-01 3.88E+00 9.36E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 1.30E-01 1.96E-02 4.23E-03 1.30E-01 5.50E-04 1.80E-01 3.88E+00 9.36E-04 No TRV No TRV No TRV No TRV NA

TOTAL HMW PAHS
Dose/High TRV 1.51E-01 1.51E-01 0.00E+00 0.00E+00 0.00E+00 4.23E-03 1.91E-01 8.08E-04 1.80E-01 3.88E+00 3.74E-05 1.00E+01 3.00E-02 7.47E+00 5.01E-06 Sample and others 1996

Dose/Low TRV 1.51E-01 1.51E-01 0.00E+00 0.00E+00 0.00E+00 4.23E-03 1.91E-01 8.08E-04 1.80E-01 3.88E+00 3.74E-05 1.00E+00 3.00E-02 7.47E-01 5.01E-05 Sample and others 1996

AROCLOR-1260
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 3.65E-02 5.52E-03 4.23E-03 3.65E-02 1.55E-04 1.80E-01 3.88E+00 2.63E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 3.65E-02 5.52E-03 4.23E-03 3.65E-02 1.55E-04 1.80E-01 3.88E+00 2.63E-04 No TRV No TRV No TRV No TRV NA
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Table J3-5:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE UPLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Soil 
Ingestion 

Rate6 

(kg/day)

Soil 
Concentration7 

(mg/kg)

Soil Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

N-NITROSODIPHENYLAMINE
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 8.60E-02 1.30E-02 4.23E-03 8.60E-02 3.64E-04 1.80E-01 3.88E+00 6.19E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 8.60E-02 1.30E-02 4.23E-03 8.60E-02 3.64E-04 1.80E-01 3.88E+00 6.19E-04 No TRV No TRV No TRV No TRV NA

4-METHYLPHENOL
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 1.40E-02 2.12E-03 4.23E-03 1.40E-02 5.92E-05 1.80E-01 3.88E+00 1.01E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 1.40E-02 2.12E-03 4.23E-03 1.40E-02 5.92E-05 1.80E-01 3.88E+00 1.01E-04 No TRV No TRV No TRV No TRV NA

DIOXIN TEQ (MAMMALS)
Dose/High TRV 1.51E-01 1.51E-01 1.00E+00 3.56E-05 5.38E-06 4.23E-03 3.56E-05 1.51E-07 1.80E-01 3.88E+00 2.56E-07 1.00E-05 3.50E-01 8.66E-06 2.96E-02 Sample and others 1996
Dose/Low TRV 1.51E-01 1.51E-01 1.00E+00 3.56E-05 5.38E-06 4.23E-03 3.56E-05 1.51E-07 1.80E-01 3.88E+00 2.56E-07 1.00E-06 3.50E-01 8.66E-07 2.96E-01 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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Table J3-6:  NORTHERN HARRIER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion Rate1 

(kg/day)

Mammal 
Ingestion Rate2 

(kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY
Dose/High TRV 4.59E-02 4.59E-02 1.27E+00 7.87E-01 3.61E-02 2.62E-03 6.20E-01 1.62E-03 2.00E-02 4.11E-01 1.84E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.59E-02 4.59E-02 1.27E+00 7.87E-01 3.61E-02 2.62E-03 6.20E-01 1.62E-03 2.00E-02 4.11E-01 1.84E-03 No TRV No TRV No TRV No TRV NA

BERYLLIUM
Dose/High TRV 4.59E-02 4.59E-02 R 1.68E-03 7.70E-05 2.62E-03 7.46E-01 1.95E-03 2.00E-02 4.11E-01 9.87E-05 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.59E-02 4.59E-02 R 1.68E-03 7.70E-05 2.62E-03 7.46E-01 1.95E-03 2.00E-02 4.11E-01 9.87E-05 No TRV No TRV No TRV No TRV NA

COPPER
Dose/High TRV 4.59E-02 4.59E-02 1.50E-01 5.13E+01 2.35E+00 2.62E-03 3.42E+02 8.94E-01 2.00E-02 4.11E-01 1.58E-01 5.23E+01 4.09E-01 5.23E+01 3.02E-03 Navy 1998

Dose/Low TRV 4.59E-02 4.59E-02 1.50E-01 5.13E+01 2.35E+00 2.62E-03 3.42E+02 8.94E-01 2.00E-02 4.11E-01 1.58E-01 2.30E+00 6.39E-01 2.11E+00 7.51E-02 Navy 1998

LEAD
Dose/High TRV 4.59E-02 4.59E-02 1.40E-01 1.33E+01 6.11E-01 2.62E-03 9.50E+01 2.49E-01 2.00E-02 4.11E-01 4.18E-02 8.75E+00 8.00E-01 7.66E+00 5.46E-03 Navy 1998

Dose/Low TRV 4.59E-02 4.59E-02 1.40E-01 1.33E+01 6.11E-01 2.62E-03 9.50E+01 2.49E-01 2.00E-02 4.11E-01 4.18E-02 1.40E-02 8.40E-02 1.92E-02 2.17E+00 Navy 1998

ZINC
Dose/High TRV 4.59E-02 4.59E-02 8.90E-01 2.90E+02 1.33E+01 2.62E-03 3.26E+02 8.53E-01 2.00E-02 4.11E-01 6.90E-01 1.72E+02 9.55E-01 1.45E+02 4.75E-03 Navy 1998

Dose/Low TRV 4.59E-02 4.59E-02 8.90E-01 2.90E+02 1.33E+01 2.62E-03 3.26E+02 8.53E-01 2.00E-02 4.11E-01 6.90E-01 1.72E+01 9.55E-01 1.45E+01 4.75E-02 Navy 1998

TOTAL HMW PAHS
Dose/High TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 1.36E+00 3.55E-03 2.00E-02 4.11E-01 1.73E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 4.59E-02 4.59E-02 0.00E+00 0.00E+00 0.00E+00 2.62E-03 1.36E+00 3.55E-03 2.00E-02 4.11E-01 1.73E-04 No TRV No TRV No TRV No TRV NA

Notes are presented at the end of Attachment J3. 
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Table J3-7:  MALLARD (NON-BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

ANTIMONY

Dose/High TRV 7.89E-02 7.89E-02 1.90E-01 1.18E-01 9.30E-03 2.60E-03 6.20E-01 1.61E-03 6.50E-03 1.13E+00 6.26E-05 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.89E-02 7.89E-02 1.90E-01 1.18E-01 9.30E-03 2.60E-03 6.20E-01 1.61E-03 6.50E-03 1.13E+00 6.26E-05 No TRV No TRV No TRV No TRV NA

BERYLLIUM

Dose/High TRV 7.89E-02 7.89E-02 R 4.72E-01 3.72E-02 2.60E-03 7.46E-01 1.94E-03 6.50E-03 1.13E+00 2.25E-04 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.89E-02 7.89E-02 R 4.72E-01 3.72E-02 2.60E-03 7.46E-01 1.94E-03 6.50E-03 1.13E+00 2.25E-04 No TRV No TRV No TRV No TRV NA

CADMIUM

Dose/High TRV 7.89E-02 7.89E-02 2.50E-01 4.75E-01 3.75E-02 2.60E-03 1.90E+00 4.95E-03 6.50E-03 1.13E+00 2.43E-04 1.00E+00 1.13E+00 1.00E+00 2.43E-04 DTSC 2009

Dose/Low TRV 7.89E-02 7.89E-02 2.50E-01 4.75E-01 3.75E-02 2.60E-03 1.90E+00 4.95E-03 6.50E-03 1.13E+00 2.43E-04 7.00E-01 5.10E-01 8.21E-01 2.96E-04 DTSC 2009

LEAD
Dose/High TRV 7.89E-02 7.89E-02 5.50E-03 5.23E-01 4.12E-02 2.60E-03 9.50E+01 2.47E-01 6.50E-03 1.13E+00 1.66E-03 8.75E+00 8.00E-01 9.38E+00 1.76E-04 Navy 1998

Dose/Low TRV 7.89E-02 7.89E-02 5.50E-03 5.23E-01 4.12E-02 2.60E-03 9.50E+01 2.47E-01 6.50E-03 1.13E+00 1.66E-03 1.40E-02 8.40E-02 2.36E-02 7.03E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 7.89E-02 7.89E-02 1.67E+00 2.27E+00 1.79E-01 2.60E-03 1.36E+00 3.53E-03 6.50E-03 1.13E+00 1.05E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.89E-02 7.89E-02 1.67E+00 2.27E+00 1.79E-01 2.60E-03 1.36E+00 3.53E-03 6.50E-03 1.13E+00 1.05E-03 No TRV No TRV No TRV No TRV NA

Notes are presented at the end of Attachment J3. 
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Table J3-8:  MALLARD (BREEDING) DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

COPPER
Dose/High TRV 7.89E-02 1.97E-02 4.40E-02 1.50E+01 2.97E-01 5.92E-02 9.80E-01 3.35E+02 1.98E+01 2.60E-03 3.42E+02 8.90E-01 6.50E-03 1.13E+00 1.21E-01 5.23E+01 4.09E-01 6.41E+01 1.88E-03 Navy 1998
Dose/Low TRV 7.89E-02 1.97E-02 4.40E-02 1.50E+01 2.97E-01 5.92E-02 9.80E-01 3.35E+02 1.98E+01 2.60E-03 3.42E+02 8.90E-01 6.50E-03 1.13E+00 1.21E-01 2.30E+00 6.39E-01 2.58E+00 4.67E-02 Navy 1998
LEAD
Dose/High TRV 7.89E-02 1.97E-02 5.50E-03 5.23E-01 1.03E-02 5.92E-02 3.70E-01 3.52E+01 2.08E+00 2.60E-03 9.50E+01 2.47E-01 6.50E-03 1.13E+00 1.34E-02 8.75E+00 8.00E-01 9.38E+00 1.43E-03 Navy 1998
Dose/Low TRV 7.89E-02 1.97E-02 5.50E-03 5.23E-01 1.03E-02 5.92E-02 3.70E-01 3.52E+01 2.08E+00 2.60E-03 9.50E+01 2.47E-01 6.50E-03 1.13E+00 1.34E-02 1.40E-02 8.40E-02 2.36E-02 5.69E-01 Navy 1998
ZINC
Dose/High TRV 7.89E-02 1.97E-02 6.60E-02 2.15E+01 4.25E-01 5.92E-02 1.43E+00 4.66E+02 2.76E+01 2.60E-03 3.26E+02 8.49E-01 6.50E-03 1.13E+00 1.66E-01 1.72E+02 9.55E-01 1.78E+02 9.30E-04 Navy 1998
Dose/Low TRV 7.89E-02 1.97E-02 6.60E-02 2.15E+01 4.25E-01 5.92E-02 1.43E+00 4.66E+02 2.76E+01 2.60E-03 3.26E+02 8.49E-01 6.50E-03 1.13E+00 1.66E-01 1.72E+01 9.55E-01 1.78E+01 9.30E-03 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 7.89E-02 1.97E-02 1.67E+00 2.27E+00 4.47E-02 5.92E-02 2.60E+00 3.53E+00 2.09E-01 2.60E-03 1.36E+00 3.53E-03 6.50E-03 1.13E+00 1.47E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 7.89E-02 1.97E-02 1.67E+00 2.27E+00 4.47E-02 5.92E-02 2.60E+00 3.53E+00 2.09E-01 2.60E-03 1.36E+00 3.53E-03 6.50E-03 1.13E+00 1.47E-03 No TRV No TRV No TRV No TRV NA

Notes are presented at the end of Attachment J3. 
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Table J3-9:  KILLDEER DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)
Invertebrate 

BAF3 (unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

COPPER
Dose/High TRV 1.69E-02 1.69E-02 9.80E-01 3.35E+02 5.66E+00 3.04E-03 3.42E+02 1.04E+00 4.11E-03 9.21E-02 2.99E-01 5.23E+01 4.09E-01 3.88E+01 7.72E-03 Navy 1998

Dose/Low TRV 1.69E-02 1.69E-02 9.80E-01 3.35E+02 5.66E+00 3.04E-03 3.42E+02 1.04E+00 4.11E-03 9.21E-02 2.99E-01 2.30E+00 6.39E-01 1.56E+00 1.92E-01 Navy 1998

LEAD
Dose/High TRV 1.69E-02 1.69E-02 3.70E-01 3.52E+01 5.94E-01 3.04E-03 9.50E+01 2.89E-01 4.11E-03 9.21E-02 3.95E-02 8.75E+00 8.00E-01 5.68E+00 6.95E-03 Navy 1998

Dose/Low TRV 1.69E-02 1.69E-02 3.70E-01 3.52E+01 5.94E-01 3.04E-03 9.50E+01 2.89E-01 4.11E-03 9.21E-02 3.95E-02 1.40E-02 8.40E-02 1.43E-02 2.77E+00 Navy 1998

ZINC
Dose/High TRV 1.69E-02 1.69E-02 1.43E+00 4.66E+02 7.88E+00 3.04E-03 3.26E+02 9.92E-01 4.11E-03 9.21E-02 3.96E-01 1.72E+02 9.55E-01 1.08E+02 3.68E-03 Navy 1998

Dose/Low TRV 1.69E-02 1.69E-02 1.43E+00 4.66E+02 7.88E+00 3.04E-03 3.26E+02 9.92E-01 4.11E-03 9.21E-02 3.96E-01 1.72E+01 9.55E-01 1.08E+01 3.68E-02 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 1.69E-02 1.69E-02 2.60E+00 3.53E+00 5.97E-02 3.04E-03 1.36E+00 4.13E-03 4.11E-03 9.21E-02 2.85E-03 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.69E-02 1.69E-02 2.60E+00 3.53E+00 5.97E-02 3.04E-03 1.36E+00 4.13E-03 4.11E-03 9.21E-02 2.85E-03 No TRV No TRV No TRV No TRV NA

Notes are presented at the end of Attachment J3. 
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Table J3-10:  GREAT BLUE HERON DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Invertebrate 
Ingestion 

Rate2 (kg/day)

Invertebrate 
BAF3,6 

(unitless)

Invertebrate 
Concentration4 

(mg/kg)

Invertebrate 
Daily Dose5 

(mg/day)

Mammal 
Ingestion Rate2 

(kg/day)

Mammal
BAF3      

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate7 

(kg/day)

Sediment 
Concentration8 

(mg/kg)

Sediment 
Daily Dose9 

(mg/day) SUF

Body 
Weight10 

(kg)

Total Daily 
Dose11 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

COPPER
Dose/High TRV 1.44E-01 7.18E-02 9.80E-01 3.35E+02 2.40E+01 7.18E-02 1.50E-01 5.13E+01 3.68E+00 4.74E-03 3.42E+02 1.62E+00 6.01E-01 2.30E+00 7.68E+00 5.23E+01 4.09E-01 7.38E+01 1.04E-01 Navy 1998

Dose/Low TRV 1.44E-01 7.18E-02 9.80E-01 3.35E+02 2.40E+01 7.18E-02 1.50E-01 5.13E+01 3.68E+00 4.74E-03 3.42E+02 1.62E+00 6.01E-01 2.30E+00 7.68E+00 2.30E+00 6.39E-01 2.97E+00 2.59E+00 Navy 1998

LEAD
Dose/High TRV 1.44E-01 7.18E-02 3.70E-01 3.52E+01 2.52E+00 7.18E-02 1.40E-01 1.33E+01 9.55E-01 4.74E-03 9.50E+01 4.50E-01 6.01E-01 2.30E+00 1.03E+00 8.75E+00 8.00E-01 1.08E+01 9.52E-02 Navy 1998

Dose/Low TRV 1.44E-01 7.18E-02 3.70E-01 3.52E+01 2.52E+00 7.18E-02 1.40E-01 1.33E+01 9.55E-01 4.74E-03 9.50E+01 4.50E-01 6.01E-01 2.30E+00 1.03E+00 1.40E-02 8.40E-02 2.71E-02 3.79E+01 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 1.44E-01 7.18E-02 2.60E+00 3.53E+00 2.53E-01 7.18E-02 0.00E+00 0.00E+00 0.00E+00 4.74E-03 1.36E+00 6.43E-03 6.01E-01 2.30E+00 6.80E-02 No TRV No TRV No TRV No TRV NA

Dose/Low TRV 1.44E-01 7.18E-02 2.60E+00 3.53E+00 2.53E-01 7.18E-02 0.00E+00 0.00E+00 0.00E+00 4.74E-03 1.36E+00 6.43E-03 6.01E-01 2.30E+00 6.80E-02 No TRV No TRV No TRV No TRV NA

Notes are presented at the end of Attachment J3. 
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Table J3-11:  GRAY FOX DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Mammal 
Ingestion 

Rate2 (kg/day)
Mammal BAF3    

(unitless)

Mammal 
Concentration4 

(mg/kg)

Mammal 
Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily 
Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test 
Species 

Body 
Weight11 

(kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

COPPER
Dose/High TRV 1.51E-01 1.51E-01 1.50E-01 5.13E+01 7.75E+00 4.23E-03 3.42E+02 1.45E+00 2.26E-02 3.88E+00 5.35E-02 6.32E+02 2.47E-02 4.66E+02 1.15E-04 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 1.50E-01 5.13E+01 7.75E+00 4.23E-03 3.42E+02 1.45E+00 2.26E-02 3.88E+00 5.35E-02 2.67E+00 3.00E-02 1.99E+00 2.68E-02 Navy 1998

ZINC
Dose/High TRV 1.51E-01 1.51E-01 8.90E-01 2.90E+02 4.38E+01 4.23E-03 3.26E+02 1.38E+00 2.26E-02 3.88E+00 2.63E-01 4.11E+02 1.75E-01 3.42E+02 7.71E-04 Navy 1998

Dose/Low TRV 1.51E-01 1.51E-01 8.90E-01 2.90E+02 4.38E+01 4.23E-03 3.26E+02 1.38E+00 2.26E-02 3.88E+00 2.63E-01 9.60E+00 2.55E-02 7.10E+00 3.71E-02 Navy 1998

Notes are presented at the end of Attachment J3. 
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Table J3-12:  SALT MARSH HARVEST MOUSE DOSE CALCULATIONS AND HAZARD QUOTIENTS FOR THE WETLAND HABITAT (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

COPEC

Total Prey 
Ingestion 

Rate1 (kg/day)

Plant 
Ingestion 

Rate2 (kg/day)

Pickleweed/ 
Plant 
BAF3      

(unitless)

Plant 
Concentration4 

(mg/kg)

Plant Daily 
Dose5 

(mg/day)

Sediment 
Ingestion 

Rate6 

(kg/day)

Sediment 
Concentration7 

(mg/kg)

Sediment 
Daily Dose8 

(mg/day) SUF

Body 
Weight9 

(kg)

Total Daily 
Dose10 

(mg/kg/day)
TRV11 

(mg/kg/day)

Test Species 
Body 

Weight11 (kg)

Allometrically 
Adjusted TRV12 

(mg/kg/day)

HQ13 (based 
on adjusted 

TRV) Source of TRV14

BARIUM
Dose/High TRV 3.87E-03 3.87E-03 2.30E-01 2.26E+01 8.75E-02 9.29E-05 9.83E+01 9.13E-03 1.00E+00 1.10E-02 8.79E+00 1.98E+01 3.50E-01 2.44E+01 3.61E-01 Sample and others 1996

Dose/Low TRV 3.87E-03 3.87E-03 2.30E-01 2.26E+01 8.75E-02 9.29E-05 9.83E+01 9.13E-03 1.00E+00 1.10E-02 8.79E+00 5.10E+00 4.35E-01 6.36E+00 1.38E+00 Sample and others 1996

COPPER
Dose/High TRV 3.87E-03 3.87E-03 1.40E-01 4.79E+01 1.85E-01 9.29E-05 3.42E+02 3.18E-02 1.00E+00 1.10E-02 1.97E+01 6.32E+02 2.47E-02 6.63E+02 2.98E-02 Navy 1998

Dose/Low TRV 3.87E-03 3.87E-03 1.40E-01 4.79E+01 1.85E-01 9.29E-05 3.42E+02 3.18E-02 1.00E+00 1.10E-02 1.97E+01 2.67E+00 3.00E-02 2.84E+00 6.96E+00 Navy 1998

LEAD
Dose/High TRV 3.87E-03 3.87E-03 5.20E-02 4.94E+00 1.91E-02 9.29E-05 9.50E+01 8.83E-03 1.00E+00 1.10E-02 2.54E+00 2.41E+02 1.87E-02 2.48E+02 1.02E-02 Navy 1998

Dose/Low TRV 3.87E-03 3.87E-03 5.20E-02 4.94E+00 1.91E-02 9.29E-05 9.50E+01 8.83E-03 1.00E+00 1.10E-02 2.54E+00 1.00E+00 2.84E-01 1.22E+00 2.09E+00 DTSC 2002

MOLYBDENUM
Dose/High TRV 3.87E-03 3.87E-03 4.14E+00 1.45E+01 5.61E-02 9.29E-05 3.50E+00 3.25E-04 1.00E+00 1.10E-02 5.13E+00 2.60E+00 3.00E-02 2.76E+00 1.86E+00 Sample and others 1996

Dose/Low TRV 3.87E-03 3.87E-03 4.14E+00 1.45E+01 5.61E-02 9.29E-05 3.50E+00 3.25E-04 1.00E+00 1.10E-02 5.13E+00 2.60E-01 3.00E-02 2.76E-01 1.86E+01 Sample and others 1996
SELENIUM
Dose/High TRV 3.87E-03 3.87E-03 R 2.36E-01 9.15E-04 9.29E-05 5.00E-01 4.65E-05 1.00E+00 1.10E-02 8.74E-02 1.21E+00 2.46E-02 1.27E+00 6.89E-02 Navy 1998

Dose/Low TRV 3.87E-03 3.87E-03 R 2.36E-01 9.15E-04 9.29E-05 5.00E-01 4.65E-05 1.00E+00 1.10E-02 8.74E-02 5.00E-02 1.87E-01 5.93E-02 1.48E+00 Navy 1998

ZINC
Dose/High TRV 3.87E-03 3.87E-03 1.20E-01 3.91E+01 1.51E-01 9.29E-05 3.26E+02 3.03E-02 1.00E+00 1.10E-02 1.65E+01 4.11E+02 1.75E-01 4.86E+02 3.40E-02 Navy 1998

Dose/Low TRV 3.87E-03 3.87E-03 1.20E-01 3.91E+01 1.51E-01 9.29E-05 3.26E+02 3.03E-02 1.00E+00 1.10E-02 1.65E+01 9.60E+00 2.55E-02 1.01E+01 1.64E+00 Navy 1998

TOTAL HMW PAHS

Dose/High TRV 3.87E-03 3.87E-03 9.06E+00 1.23E+01 4.76E-02 9.29E-05 1.36E+00 1.26E-04 1.00E+00 1.10E-02 4.34E+00 1.00E+01 3.00E-02 1.06E+01 4.09E-01 Sample and others 1996

Dose/Low TRV 3.87E-03 3.87E-03 9.06E+00 1.23E+01 4.76E-02 9.29E-05 1.36E+00 1.26E-04 1.00E+00 1.10E-02 4.34E+00 1.00E+00 3.00E-02 1.06E+00 4.09E+00 Sample and others 1996

Notes are presented at the end of Attachment J3. 
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Table J3-13:  NOTES FOR FOOD-CHAIN MODEL TABLES (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

1 See Tables J-9 through J-17 for total prey ingestion rate calculation.  
2 See Tables J-9 through J-17 for plant, invertebrate, and mammal ingestion rates.
3 Sources of BAFs are described in Tables J-27 to J-35.  R = Regression equation used to generate tissue concentration. 

4 The plant, invertebrate, and mammal concentrations were calculated by multiplying the lesser of the 95UCL or maximum 
soil or sediment concentration by the respective BAF or using a regression equation to generate an estimated tissue 
concentration.

5 Plant, invertebrate, and mammal daily doses were calculated by multiplying the respective ingestion rate (see note 2) by 
the respective soil or sediment concentration (see note 4).

6 See Tables J-9 through J-17 for soil or sediment ingestion rate.
7 The lesser of the 95UCL or maximum site-collected surface soil or sediment concentration (0 to 2 feet below ground 

surface) was used for all receptors except the California vole.  The lesser of the 95UCL or maximum site-collected surface 
soil concentration (0 to 6 feet below ground surface) was used for the California vole. 

8 The soil or sediment daily dose was calculated by multiplying the soil or sediment ingestion rate (see note 6) by the soil or 
sediment concentration (see note 7).

9 See Tables J-9 through J-17 for the basis of body weights.
10 Total daily dose is calculated using the following equation:  total daily dose = ([plant daily dose (if applicable) + invertebrate 

daily dose (if applicable) + mammal daily dose (if applicable) + soil or sediment daily dose]*SUF)/receptor species body 
weight.

11 The derivation of TRVs are described in DTSC (2002), DTSC (2009), Navy (1998), Sample, Opresko, and Suter (1996), 
and U.S. Army CHPPM (2005, 2006).  Chemicals without TRVs will be evaluated qualitatively.  The mammal TRVs for 
napthalene and benzo(a)pyrene were used as surrogates for total LMW PAH and total HMW PAHs, respectively.  The bird 
and mammal TRVs for endrin were used as a surrogate for total endrins.  The bird and mammal TRVs for endosulfan were 
used as surrogates for endosulfan I. The bird and mammal TRVs for 2,3,7,8 TCDD were used as surrogates for dioxin 
TEQ. 

12 Allometrically adjusted TRVs for birds were calculated using the following equation:  receptor species adjusted TRV = (test 
species TRV) x (test species body weight / receptor species body weight)(1-1.2).  Allometrically adjusted TRVs for mammals 
were calculated using the following equation:  receptor species adjusted TRV = (test species TRV) x (test species body 
weight / receptor species body weight)(1-0.94).

13 HQs were calculated using the following equation: HQ = total daily dose/allometrically adjusted TRV.
14 When a high TRV was not available, the low TRV was multiplied by 10 to derive the high TRV, as indicated by "calculated."

95UCL One-sided 95 percent upper confidence limit of the mean
U.S. Army CHPPM U.S. Army Center for Health Promotion and Preventive Medicine
BAF Bioaccumulation factor
COPEC Chemical of potential ecological concern

DDT Dichlorodiphenyltrichloroethane
DTSC California Department of Toxic Substances Control
EPA U.S. Environmental Protection Agency
HMW High molecular weight 
HQ Hazard Quotient
kg Kilogram
kg/day Kilogram per day
LMW Low molecular weight
mg/day Milligram per day
mg/kg Milligram per kilogram
mg/kg/day Milligram per kilogram per day
NA Not applicable
Navy Department of the Navy
PAH Polynuclear aromatic hydrocarbons
PCB Polychlorinated biphenyl
SUF Site use factor
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Table J3-13:  NOTES FOR FOOD-CHAIN MODEL TABLES (STEP 3A)
IA F1 RI Report, Former Mare Island Naval Shipyard, Vallejo, California

Notes (continued):
TCDD Tetrachlorodibenzodioxin
TEQ Toxic equivalency quotient
TRV Toxicity reference value

Sources: DTSC.  2002.  Human and Ecological Risk Division Ecological Risk Assessment Note 5. BTAG Mammalian TRV for Lead. 
Available on-line at: http://www.dtsc.ca.gov/AssessingRisk/upload/econote5.pdf
DTSC.  2009. Human and Ecological Risk Division Ecological Risk Assessment Note 6.  Avian TRV for Cadmium. 
February.  Available online at: http://www.dtsc.ca.gov/AssessingRisk/upload/CdEconote_Final.pdf.
Navy.  1998.  “Development of Toxicity Reference Values for Conducting Ecological Risk Assessments at Naval Facilities 
in California, Interim Final.”  Prepared by Naval Facilities Engineering Command, Engineering Field Activity West (EFA 
West).  
     San Bruno, California.
Sample, B.E., D.M. Opresko, and G.W. Suter, II.  1996.  “Toxicological Benchmarks for Wildlife:  1996 Revision.”  
ES/ER/TM-86/R3.  Oak Ridge National Laboratory.  Oak Ridge, Tennessee.
U.S. Army CHPPM.  2005.  "Wildlife Toxicity Assessment for Picric Acid (2,4,5-Trinitrophenol).  Prepared by the Health 
Effects Research Program, Environmental Risk Assessment Program. August.

U.S. Army CHPPM. 2006. Wildlife Toxicity Assessment for 2,4, & 2,6-Dinitrotoluene, Project Number 38-EJ-1138-01, U.S. 
Army Center for Health Promotion and Preventative Medicine, Aberdeen Proving Ground, Maryland. January.
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ACRONYMS AND ABBREVIATIONS 

µg/cm2 Micrograms per square centimeter  
µg/g  Micrograms per gram  
µg/kg  Micrograms per kilogram  
µg/L Micrograms per liter 
µg/m2 Micrograms per square meter  

ATSDR Agency for Toxic Substances and Disease Registry 

BCF Bioconcentration factors 
BHC Benzene hexachloride 

CEC Cation exchange capacity 
CHPPM  U.S. Army Center for Health Promotion and Preventive Medicine 
COPEC Chemical of potential ecological concern 

DDD Dichlorodiphenyldichloroethane 
DDE Dichlorodiphenyldichloroethene 
DDT Dichlorodiphenyltrichloroethane 
DHHS  U.S. Department of Health and Human Services  
DNA Deoxyribonucleic acid 
DNT  Dinitrotoluene  
DOI Department of the Interior 

EC10 Concentration that showed effects to 10 percent of the test population 
EC20 Concentration that showed effects to 20 percent of the test population 
EC50 Concentration that showed effects to 50 percent of the test population 
Eco-SSL Ecological screening level 
Eh Oxidation-reduction potential 
EPA U.S. Environmental Protection Agency 

g/kg Grams per kilogram 

HCH Hexachlorocyclohexane 
HSDB Hazardous Substance Databank  
HMW High molecular weight 

IARC  International Agency for Research on Cancer  
ICA   International Copper Association  
IMOA   International Molybdenum Association  
IPCS International Programme on Chemical Safety 
IRIS Integrated Risk Information System 

Koc Octanol-water partition coefficient 
Kow Octanol-water partitioning coefficient 
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LC50 Concentration lethal to 50 percent of the test population 
LD50 Dose lethal to 50 percent of the test population 
LMW Low-molecular-weight 
LOAEL Lowest observed adverse effects level 
LOEC Lowest observed effect concentration 

mg/kg Milligrams per kilogram 
mg/kg-day Milligrams per kilogram per day 
mg/L Milligrams per liter 
mg/m3 Milligrams per cubic meter 
MIBK  Methyl isobutyl ketone  

NAP National Academic Press 
NAS National Academy of Science 
NAWQ  National Ambient Water Quality  
NLM National Library of Medicine 
NOAEL No observed adverse effects level 

ORNL Oak Ridge National Laboratory 
OSWER EPA Office of Solid Waste and Emergency Response 

PAH Polycyclic aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
PCDD  Dibenzo-p-dioxins  
PCDF Polychlorinated dibenzofuran 
ppb Parts per billion 
ppm Parts per million 

RAIS Risk Assessment Information System 
RTECS  Registry of Toxic Effects of Chemical Substances  

SLERA Screening-level ecological risk assessment  
SVOC  Semivolatile organic compound  

TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin 
TRV Toxicity reference value 

USFWS United States Fish and Wildlife Service 
USPHS United States Department of Health and Human Services, Public Health Service 
USPHCC  United States Public Health Service Commissioned Corps  

VOC Volatile organic compound  

WHO  World Health Organization  



 

Appendix J, IA F1 RI Report J4-1  
Former Mare Island Naval Shipyard 

J4-1  INTRODUCTION 

This attachment provides toxicological information about contaminants of potential ecological 
concern (COPEC) that were evaluated in Step 3a of the ecological risk assessment in Section 
8.0 of the Screening Level Ecological Risk Assessment (SLERA), Investigation Area F1, Mare 
Island Naval Shipyard, Vallejo, California, which is Appendix J of the Remedial Investigation 
Report.  This information was used, along with other lines of evidence, to determine whether 
or not COPECs posed unacceptable risk to ecological receptors at these sites. 

A literature search was conducted for each COPEC to identify potential toxicological effects.  
Potential adverse effects to ecological receptors from each COPEC, based on the findings of 
this literature search, are described in following sections of this attachment. 

J4-2  METALS 

J4-2.1  ALUMINUM 

Aluminum was considered a COPEC for aquatic invertebrates, birds, and mammals. 

Aquatic Invertebrates 

Aluminum tends to be nontoxic to invertebrates at aqueous levels found in circumneutral (pH 
5.5 to 7.4) water (between 500 micrograms per liter [µg/L] and 1000 µg/L); lethal 
concentrations of aluminum may exceed 23 milligrams per liter (mg/L).  In many studies, no 
effects were observed after adding aluminum to acidic water.  No effects on clams, amphipods, 
isopods, snails, or insect larvae were observed after the addition of 400-500 µg/L.  Body 
burdens under typical ambient levels of aluminum frequently exceed 1,000 milligrams per 
kilogram (mg/kg) and may exceed 16,000 mg/kg under experimental conditions.  Among free-
living freshwater insects, aluminum has been recorded as high as 4,900 mg/kg (Sadler and 
Lyman 1985, as cited in Sparling and Lowe 1996). 

Larval Phyacophilia sp. and Dinocras sp. exhibited 20 percent mortality when exposed to 
water with a pH of 4.7 and an aluminum concentration of 890 µg/L, but all individuals 
survived in control water at the same pH (McCahon and others 1989, as cited in Sparling and 
Lowe 1996).  Season may influence the toxicity to aquatic invertebrates:  the addition of 
500 µg/L aluminum to water of pH 4.0 had no additive effect on morality in the stoneflies 
Nemoura sp. or Asellus sp. during summer, but mortality did increase during winter (Burton 
and Allan 1986, as cited in Sparling and Lowe 1996). 

Ambient levels of aluminum in water are usually less than 1 mg/L and more typically around 
500 µg/L (Wren and Stephenson 1991).  Above pH 5.5, lethal concentrations may exceed 23 
mg/L.  Aluminum-tolerant organisms include most mollusks, many amphipods and isopods, 
and certain insect larvae, particularly Chironomus sp. and Chaoborus sp. 
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In water with a pH below 5.5, aluminum may affect ion regulation and calcium uptake in 
crustaceans and insects.  Changes in respiration rates and oxygen transport have been observed 
in invertebrates exposed to elevated concentrations of aluminum and increased acidity.   

Birds 

Birds are most likely to be exposed to aluminum through their diets.  However, only a fraction 
of the ingested metal is assimilated, and fecal excretion is relatively efficient.  Although 
aluminum has not been identified as a required mineral, indirect evidence suggests that low 
dietary levels may be necessary to maintain calcium and phosphorus metabolism (National 
Academy of Sciences [NAS] 1980). 

Bones, particularly in growing chicks and reproductive females, appear to be the most efficient 
tissues for storing metal, followed by the brains, liver, and kidneys.  Levels in feathers of 
raptor chicks may also reflect dietary exposure (Bortolotti and Barlow 1988).   

Effects of aluminum include depressed food consumption, reduced egg production, alterations 
in plasma phosphorus and calcium metabolism, interferences with ATPase activity, reduced 
eggshell breaking strength, lowered tibial breaking strength and shortened limbs, 
malformations, microphthalamia, decreased body weight, ectopic viscera, and hemorrhages 
(NAS 1980; Lundholm and Mathson 1986; Hussein, Cantor, and Johnson 1988).  

Insectivorous birds may be at risk in acidified environments because insects contain aluminum at 
up to 5,000 mg/kg, and levels in some estuarine invertebrates exceed 17,000 mg/kg (Havas and 
Hutchinson 1983; Sadler and Lynam 1985, both as cited in Sparling and Lowe 1996). 

Carnivorous and herbivorous birds may also be at risk from consumption of aluminum.  Many 
insectivorous birds, especially any that probe in the soil, may also consume substantial 
amounts of aluminum-rich soil with their foods.  Much of this metal may be biologically active 
in acidified environments.  

Mammals 

In general, mammals appear to be at a moderate to minimal risk of aluminum toxicity, 
although cattle may be prone to an imbalance of calcium ions in the body that can result in 
spasms when forage is low.  Unless the soil is acidic, aluminum ingested with soil is probably 
insoluble, and its biological availability is low.  Aluminum is not accumulated at sufficient 
levels in soft animal tissues to produce secondary toxicity in carnivores (Sparling and Lowe 
1996). 

The mammalian TRV is based on a reproductive study of rats administered aluminum chloride 
in water.  Although there were no effects on the number of litters or number of offspring per 
litter, growth of generations 2 and 3 was significantly reduced (Ondriecka and others 1966, as 
cited in Sample, Opresko and Suter 1996).  The lethal dose for 50 percent of a test population 
(LD50) values for mammals exposed to aluminum range from 320 to 980 mg/kg (Ondriecka 
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and others 1966; Adamson and others 1975; Krasovskii and others 1979, all as cited in 
Sparling and Lowe 1996).   

The principal effects of elevated levels of aluminum on mammals include depressed food 
intake, decreased weight gain in young animals or weight loss in adults, impaired locomotion, 
abnormal posture, splayed limbs, depressed serum magnesium and phosphorus, impaired 
learning and memory, and increased aluminum in some tissues (Rosa and others 1982; Allen 
1984; Yokel 1984; Yokel 1987; Crowe and others 1990, all as cited in Sparling and Lowe 
1996).   

Clinical signs of aluminum toxicity, primarily as a result of hypomagnesemia, include 
bellowing in cattle, muscular fasiculations or twitches, galloping in an undirected fashion, 
convulsions, hypersensitivity, hyperurination, and death.  Aluminum levels that resulted in 
these behaviors ranged from 2,000 to 14,500 mg/kg in forage (ryegrass, ryegrass mixed with 
grain, and fescue) (Allen and Robinson 1980). 

J4-2.2  ANTIMONY 

Antimony was considered a COPEC for plants, birds, and mammals. 

Plants 

Antimony is not an essential element.  Although plants may take up soluble forms of antimony, 
no reports describe plant toxicity caused by antimony in soils (Kabata-Pendias and Pendias 
1992).  Plant uptake of antimony from soil is minor and correlates with the concentration of 
available (soluble) antimony in the soil.  Antimony accumulates in soil, but despite its presence 
in the terrestrial environment, it is not readily taken up into the food chain. Antimony is 
thought to have a low bioaccumulation rate from grasses, with measured organ concentrations 
in wild mammalian herbivores below their estimated dietary concentrations (Ainsworth and 
Cooke 1991). 

Birds 

Few studies describe the toxicity of antimony to birds (Environment Canada 2000). 

Mammals 

Studies of rats (Agency for Toxic Substances and Disease Registry [ATSDR] 1992b) reported 
that acute exposure to antimony caused metaplasia in the uterus and disruption of the ovum 
maturing process.  Studies using oral doses of antimony reported effects of antimony on the 
blood, liver, central nervous system, and gastrointestinal tract (ATSDR 1992b).  Based on the 
median lethal dose (to 50 percent of the organisms) (LD50), antimony is ranked as having high 
acute toxicity (U.S. Department of Health and Human Services [DHHS] 1993).  Signs of 
antimony poisoning include dermatitis, skin edema, increased urine volume, skin sensitization, 
decreased body weight, diarrhea, pneumonia, muscle weakness, dyskinesia, and hypoactivity 
(Watt 1983, Groth and others 1986, Grin and others 1987, Newton and others 1994, United 
States Environmental Protection Agency [EPA] 1999, Hext and others 1999, all as cited in 
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National Academic Press [NAP] 2000; Hiraoka 1986).  Antimony also retards fetal growth, 
causes pre- and postimplantation embryo death, decreases white blood cell counts, and 
increases red blood cell counts (Hiraoka 1986; NAP 2000). 

Chronic oral antimony administration (5.0 milligrams per kilogram per day [mg/kg-day] over 
4 years) had no effect on Long-Evans rats (Schroeder and Mitchener 1975); similarly, no 
adverse effects were observed in rats fed 168 mg/kg-day antimony for 2 weeks (Dieter and 
others 1991).  Tests using various chemical forms of antimony also indicate that antimony is 
nontoxic when administered in a chronic mode.  For example, no effect was observed in mice 
exposed to 0.35 mg/kg-day as potassium antimony tartrate (Schroeder and others 1968).  
Similarly, no differences in number of pups per litter or macroscopic teratogenic effects were 
observed in offspring of rats treated with doses of 0.748 mg/kg-day antimony trichloride 
during gestation (Rossi and others 1987). 

The mammalian toxicity reference value (TRV) was based on a study of mice exposed to 
antimony via drinking water throughout their lifespans. Median female lifespan was reduced 
by exposure to 5 milligrams per kilogram (mg/kg) antimony in drinking water (Schroeder and 
others 1968, as cited in Sample, Opresko, and Suter 1996). This dose was considered to be a 
chronic lowest observed adverse effects level (LOAEL).  A chronic no observed adverse 
effects level (NOAEL) was estimated by multiplying the chronic LOAEL by a LOAEL-
NOAEL uncertainty factor of 0.1.  

J4-2.3  ARSENIC 

Arsenic was considered a COPEC for plants, aquatic invertebrates, birds, and mammals. 

Plants 

Plant tolerance to arsenic has been reported in soils of high naturally occurring concentrations.  
Areas of high natural arsenic content characteristically support communities with low plant 
diversity; sparse vegetation; and mostly stunted, woody plants. 

Arsenic enters plants through the roots as arsenate or arsenite dissolved in water, soil, or 
sediment pore water and is found in decreasing concentrations in the plant roots, leaves, stems, 
fruits, and seeds.  Arsenate is taken up at three to four times the rate of arsenite (Tamaki and 
Frankenberger 1992).  

Arsenite is more toxic to plants than is arsenate (Tamaki and Frankenberger 1992; Asher and 
Reay 1979; Peterson, Benson, and Zieve 1981).  Arsenite is more common in reducing 
environments, such as deeper soil strata; arsenic is predominantly present as arsenate in pH-
neutral, oxidized surface soils (Peterson, Benson, and Zieve 1981).   

Arsenic affects plants physiologically by stunting root elongation, reducing growth, and 
causing leaf necrosis (Peterson, Benson, and Zieve 1981).  Arsenic inhibits nutrient uptake at 
high concentrations, potentially leading to leaf loss and necrosis (Dushenko, Bright, and 
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Reimer 1995).  Concentrations in soil of 25 to 85 mg/kg of total arsenic reduced crop plant 
yields (Eisler 1988).  

Concentrations of arsenic as low as 1.0 mg/kg in root tissue caused reductions in root 
elongation, and concentrations of 3.0 mg/kg in root tissue terminated root growth.  The shoot 
weight of cotton and soybean was reduced when exposed to 11 mg/kg of arsenic III in fine 
sandy loam soil (Duel and Swaboda 1972); cotton growth was reduced 29 percent by exposure 
to 89.6 mg/kg arsenic in soil in the same study.   

Corn yield was reduced when exposed to 10 mg/kg of arsenic in soil (Woolson and others 
1971, as cited in EPA 1999).   

Aquatic Invertebrates 

The relative toxicities of the various forms of arsenic apparently vary from species to species.  
Acute values of inorganic arsenic III for 16 freshwater animal species ranged from 812 µg/L 
for a cladoceran to 97,000 µg/L for a midge, but the three acute-chronic ratios only ranged 
from 4.660 to 4.862.  The five acute values for inorganic arsenic V covered about the same 
range, but the single acute-chronic ratio was 28.71.  The concentration of arsenic in aquatic 
organisms is influenced by feeding habits.  Bottom feeders, such as mollusks, accumulate more 
arsenic in their soft tissue than do fish (Sadiq 1992).  The toxic effects of arsenic vary by 
species and stage of development; earlier life stages, small organisms, and bottom feeders are 
more sensitive to arsenic (Sadiq 1992).  Various methylated arsenic compounds cause 
mortality in amphipods and copepods (Eisler 1988).  In general, inorganic forms of arsenic are 
more toxic than organic forms to aquatic organisms, with the trivalent species being more toxic 
than the pentavalent species (Eisler 1988).   

Birds 

The acute oral exposure of inorganic arsenic destroys the blood vessel lining in the gut, which 
can result in lower blood pressure, and causes hepatocyte damage by arsenic inhibition of the 
sodium pump in cells (Nystrom 1984, as cited in Eisler 1988).  Toxic effects of arsenite in 
birds include loss of muscular coordination, debility, slowness, jerkiness, falling hyperactivity, 
fluffed feathers, drooped eyelids, huddled position, unkempt appearance, loss of righting 
reflex, immobility, and seizures (Eisler 1988; Camardese and others 1990, Opresko and others 
1994, both as cited in United States Department of the Interior [DOI] 1998; Stanley and others 
1994).  Some species of birds are more sensitive to arsenic than others (Eisler 1988; DOI 
1998). 

An antagonistic interaction between arsenic and selenium is found in several animal species, 
including rats, dogs, swine, cattle, and poultry, but is best documented for nondomestic birds in 
a study by Stanley and others (1994).  According to the study, arsenic reduced selenium 
accumulation in both livers and eggs and alleviated the effects of selenium on hatching success 
and embryo deformities in mallards.  However, the interactions observed in the study may not 
occur under natural conditions and therefore may not be an important consideration in the 
management of contaminated sites. 
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Mammals 

Arsenic is not normally considered an essential element to most species and has been shown to 
be a carcinogen, teratogen, and a possible mutagen to mammals (Eisler 1988, 1994).  However, 
beneficial effects have been reported in tadpoles, silkworms, rats, goats, and pigs at low dietary 
concentrations (Eisler 1988).  Arsenic may be an essential nutrient at low levels and substitute 
for phosphorous in biochemical reactions (ATSDR 1993a).  However, arsenic is recognized as 
an effective poison at high levels.   

Adverse effects produced by arsenic are highly dose-dependent.  Chronic exposure to low 
levels of arsenic can produce malaise and fatigue, gastrointestinal distress, anemia and 
basophilic stippling, neuropathy, and skin lesions that can develop into skin cancer.  Mammals 
with arsenic deficiencies display poor growth, reduced survival, and inhibited reproduction, 
whereas low doses of arsenic can actually stimulate growth in plants and other animals (Eisler 
1994).  Water-soluble arsenic is efficiently absorbed from the gastrointestinal tract and 
circulated throughout the body.  Trivalent arsenic is detoxified in the liver by conversion to 
methylarsenic acid and dimethylarsenic acid, which are the principal forms excreted in the 
urine.  The body burden of arsenic can reach considerable levels because it can be sequestered 
in nails, hair, bones, teeth, skin, liver, kidneys, and lungs (ATSDR 1993a).  In mammals, 
arsenic is a teratogen that can pass the placental barrier and produce fetal death and 
malformations that consist of exencephaly, eye defects, and renal and gonadal agenesis (Eisler 
1988; ATSDR 1993a; Domingo 1994). 

The kidney accumulates arsenic and plays a major role in its metabolism and excretion 
(Brown, Rhyne, and Goyer 1976).  The mitochondria in rat kidneys were found in vitro to be 
highly sensitive to arsenic toxicity.  In vivo mitochondrial toxicity was evaluated in the 
kidneys of rats exposed to arsenate in drinking water at concentrations of 40, 85, or 125 parts 
per million (ppm) for 6 weeks.  Decreased state 3 respiration and respiratory control ratios 
were observed in kidneys of rats exposed at the 85- and 125-ppm dose levels.  Ultrastructural 
alterations, consisting of swollen mitochondria and increased numbers of dense autophagic 
lysosome-like bodies, were confined to the renal proximal tubule cells of those same animals.  
The mammalian high TRV was based on the systemic effects seen in the study by Brown and 
others in 1976 (U.S. Department of the Navy [Navy] 1998). 

A 64-day experiment showed that two types of ultrastructural alterations occur in the liver cells 
of mice exposed to arsenic in drinking water (Mohelska and others 1980).  The first type was 
an acute reaction after a maximum 4-day exposure characterized by enlargement of the 
surfaces of some inner membranes, as well as loss of glycogen.  These changes receded slowly 
during the course of the experiment and were considered the consequence of the direct toxic 
action of arsenic.  The second type was characterized by a strikingly delayed change after a 
maximum of 32 days, marked by the occurrence of dense lamellar structures in the 
peroxisomes.  This change was considered an expression of induced tolerance to arsenic of the 
organism.  

Rats given 5 ppm sodium arsenite in drinking water from weaning to natural death did not 
evidence tumorigenic or carcinogenic effects; that dose was considered tolerable for growth 



 

Appendix J, IA F1 RI Report J4-7  
Former Mare Island Naval Shipyard 

(Schroeder and others 1968).  The mammalian TRV-low was based on the Schroeder study 
(Navy 1998).  Large amounts of arsenic had accumulated in tissues, especially the aorta and 
red blood cells, with no signs of toxicity.   

J4-2.4  BARIUM 

Barium was considered a COPEC for plants, terrestrial and aquatic invertebrates, and mammals.   

Barium is stable in the +2 valence state and occurs as inorganic complexes.  Factors such as 
pH, oxidation-reduction potential (Eh), cation exchange capacity (CEC), and calcium 
carbonate concentrations in soil influence the mobility of barium in the environment (ATSDR 
1990a).  The residence time of barium in the environment is expected to be hundreds of years 
because many barium compounds are sparingly soluble in water.  Barium solubility increases 
under acidic conditions, facilitating the movement of barium from the soil into groundwater 
(EPA 1984, as cited in Oak Ridge National Laboratory [ORNL] Risk Assessment Information 
System [RAIS] 1995b).  In water, barium will probably precipitate out of solution as an 
insoluble salt.  Barium ions absorb to particulate matter (ATSDR 1990a). 

Plants 

Terrestrial plants accumulate low levels of barium from the soil (Schroeder 1970, as cited in 
ATSDR 1990a).  Although few data describe the toxicity of barium to plants (ATSDR 1990a),   
those barium compounds studied exhibited low toxicity to aquatic organisms and plants (EPA 
1993, 1996).  Some plants accumulate barium from soil.  For example, Brazil nuts can 
accumulate high concentrations of barium (Amdur, Doull, and Klaassen 1991; ATSDR 1990a).  
In general, barium chloride accumulates in plants when barium concentrations exceed calcium 
and magnesium concentrations in the soil. 

Terrestrial Invertebrates 

Limited data describe the toxicity of barium to invertebrates (ASTDR 1990a).  R.G. Kuperman 
and others (2006) performed toxicity tests on earthworms (Eisenia fetida), potworms 
(Enchytraeus) and collembolan (Folsomia candida) to establish toxicological benchmarks for 
antimony, barium, and beryllium.  They reported on the survival and reproduction toxicity 
endpoints of these three metals.  Barium was found to have lowest observed effect 
concentrations (LOEC) of 697, 538, and 126 mg/kg for earthworms, potworms, and 
collembolan, respectively, for survival, with a LOEC range between 86 and 140 mg/kg for 
reproduction.  

Aquatic Invertebrates 

To investigate toxicities of barium and strontium in seawater, mussel embryos (Mytilus 
californianus) were subjected to static exposures of barium acetate and strontium chloride 
from fertilization through veliger formation. Only barium exhibited bioactivity at 
environmentally relevant levels. Adverse effects occurred between 200 and 900 µg/L.  Higher 
concentrations were associated with decreased toxicity and apparent precipitation of barium 
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salts from seawater.  Nominal barium exposure concentrations between 100 and 900 μg/L 
yielded measured concentrations of 100 to 550 μg/L soluble barium when analyzed by 
inductively coupled argon plasma emission spectroscopy. Adverse developmental effects 
included abnormal shell calcification and embryo morphology. Exposure of embryos to barium 
in stage-specific experiments revealed that developmental stages were differentially affected, 
though they exhibited similar abnormalities. Gastrulae were the most sensitive, while blastula 
and trochophore larvae were less so. Adverse effects in embryos exposed during the gastrula 
stage were not reversible despite washing and return to clean seawater. These findings are 
among the first to demonstrate that low concentrations of soluble barium in seawater can be 
toxic and are of potential concern in the marine environment. 

Mammals 

Published data describing developmental, reproductive, or carcinogenic effects of barium on 
mammalian species are limited (ATSDR 1990a).  Ingestion of barium salts causes 
gastrointestinal distress, muscular paralysis, lowered pulse rate, muscle stimulation, and 
irregular cardiac contractions in mammals (Amdur, Doull, and Klaassen 1991).  Barium acts as 
a muscle stimulant at low doses.  Barium affects the nervous system at higher doses, eventually 
leading to paralysis.  Acute and subchronic oral doses of barium in mammals cause vomiting 
and diarrhea, followed by decreased heart rate and elevated blood pressure.  Higher barium 
doses result in cardiac irregularities, weakness, tremors, anxiety, and dyspnea.  A drop in 
serum potassium may explain some of these signs.  Death occurs from cardiac and respiratory 
failure (ORNL RAIS 1995b).  Rats exposed to barium in their diet showed toxic responses.  
Both acute and chronic oral doses of barium increased the blood pressure of rats (ATSDR 
1990a).  Barium caused gastrointestinal effects and respiratory weakness in other acute rat 
exposure studies (ATSDR 1990a).  Ovary weight and ovary per brain weight ratios in rats 
decreased after acute oral exposure to barium (Borzelleca and others 1988, as cited in ATSDR 
1990a).   

The mammalian low TRV was based on the NOAEL from a chronic, 16-month study of rats 
administered barium in drinking water (Perry and others 1983, as cited in Sample, Opresko, 
and Suter 1996).  There were no observed effects on growth or food and water intake, but 
hypertension was observed in rats exposed to 10 or 100 ppm barium.  The low dose was 
considered a NOAEL because the significance of hypertension in the wild is unknown.  The 
high TRV was based on a subchronic, 10-day study of rats also administered barium in 
drinking water.  Mortality was observed at 300 mg/kg-day, the dose considered a LOAEL in 
the study (Borzelleca and others 1988, as cited in Sample, Opresko, and Suter 1996).  The dose 
was converted to a chronic LOAEL to generate the high TRV. 

J4-2.5  BERYLLIUM 

Beryllium was considered a COPEC for aquatic invertebrates and birds.  

Beryllium is expected to be tightly absorbed onto clay particles in most types of soil 
(Fishbein 1984).  Beryllium is expected to have limited mobility in soil, although its mobility 
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may increase as a result of the formation of soluble hydroxide complexes in soils of higher pH 
(Callahan and others 1979). 

Terrestrial and Aquatic Invertebrates 

Very little information has been published on the effects of beryllium on invertebrates; 
beryllium is one of the most under studied metals.  However, R.G. Kuperman and others 
(2006) reported on the findings of a toxicity study undertaken to help establish an Ecological 
Soil Screening Level for the EPA.  Exposure to beryllium has been associated with the 
inhibition of certain enzymes that inhibit growth and increase mortality.  Kupermen and others 
(2006) reported LOECs of 110 and 36 mg/kg for survival in earthworms and potworms, and 
collembolan, respectively.  They also reported reproduction effects endpoints with LOECs of 
83, 57, and 36 mg/kg in the same three species.  

Williams and Dusenbery (1990) performed toxicity tests on Caenorhabditis elegans, a 
freshwater aquatic invertebrate, with 14 soluble metals including beryllium.  The 24-hour 
concentration lethal to 50 percent of the test population (LC50) was reported at 40 mg/L.  
Another study with Daphnia magna reported a 48-hour concentration that showed effects to 50 
percent of the test population (EC50) of 7.8 mg/L of beryllium chloride (EPA 1978).  There is 
little information on the toxic effects of beryllium on marine invertebrates.  

Birds 

Very little information has been published on the effects of beryllium on birds.  Berylium is 
not known to be an essential or beneficial metal (Fairbrother and others 2007).  

J4-2.6  CADMIUM 

Cadmium was considered a COPEC for aquatic invertebrates, birds, and mammals.   

Cadmium is a naturally occurring element, with concentrations ranging from 0.05 to 1.0 mg/kg 
in uncontaminated soils.  In rare instances, such as in soils derived from the Monterey Shale 
along the California coast, concentrations in soil reach as high as 30 mg/kg (Page, Bingham, 
and Chang 1981).   

Aquatic Invertebrates 

Some insects can accumulate large quantities of cadmium without observable adverse effects 
(Jamil and Hussain 1992).  Certain insects, such as the caddis fly, can accumulate high levels 
of cadmium in their gill tissue (Sadiq 1992).  Exposure to cadmium was found to increase the 
production of stress proteins in three amphipods Hyalella azteca, Ampelisca abdita, and 
Rhepoxynius abronius.  Twenty-four hour exposure experiments yielded LC50s of 55 µg/L, 
>2.5 mg/L, and >10 mg/L for the three species, respectively.  
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Birds 

Birds appear to be relatively resistant to the toxic effects of cadmium.  Sublethal effects in 
birds include growth retardation, nephrotoxicity, anemia, damage to the testicles, absorptive 
epithelium of the duodenum, reduced egg production, and effects on calcium absorption 
(Scheuhammer 1987). 

Cadmium ingestion by mallards (Anas platyrhynchos) enhances alterations induced by food 
restriction, such as reduced plasma triiodothyronine and thyroxine concentrations, and 
increased concentration of plasma nonesterified fatty acids and corticosterone.  Cadmium 
ingestion by mallards also increases kidney concentrations of copper and zinc (Di Giulio and 
Scanlon 1985).  

Three-week-old chicks fed 75-mg/kg cadmium showed a decrease in hematocrit, hemoglobin, 
liver iron, and intestinal iron-59 absorption, pointing to a defect in iron metabolism (Freeland 
and Cousins 1973).  Cadmium fed to young Japanese quails (Coturnix coturnix) at a level of 
75 mg/kg of diet from hatching to 4 weeks of age produced gross, microscopic, and 
ultrastructural lesions in the proximal small intestine (Richardson and Spivey Fox 1974).  

Japanese quails fed simultaneously with polychlorinated biphenyls (PCB) and cadmium 
showed PCB accumulation in muscle tissue five times greater than in quails fed PCBs only 
(Leonzio and others 1992).  The interaction appears related to an increase in cholesterol and 
triglycerides, caused by the cadmium-containing diet, which favors the accumulation of 
lipophilic compounds. 

Mammals 

Cadmium is a known developmental toxin causing teratogenic and mutagenic effects.  Parental 
doses of cadmium decrease testosterone and produce adverse effects on the testes and prostate 
of test animals.  Prenatal exposure to cadmium has fetotoxic effects, such as reduced fetal 
weights (ATSDR 1993b), and can cause adverse effects during the development of the lungs, 
brain, testes, eye, and palate (Domingo 1994).  It is believed that small amounts of cadmium 
could affect embryonic deoxyribonucleic acid (DNA) and protein synthesis (Holt and Webb 
1987, as cited in Domingo 1994).  The mammalian high and low TRVs are based on studies of 
reproductive effects on mice (Webster 1988, Schroeder and Mitchener 1971, both as cited in 
Department of the Navy [Navy] 1998). 

Mice that drank water containing 300 mg/L cadmium chloride for 12 months exhibited marrow 
hypoplasia, characterized by significant reduction in totipotent stem cells, granulocyte-
monocyte progenitor cells, and erythroid progenitor cells (Hays and Margaretten 1985).  The 
treated mice did not show increased mortality or increased susceptibility to infections, but their 
body weight was significantly reduced and showed iron deficiency.  The anemia of cadmium 
toxicity is probably the combined result of bone marrow hypoplasia and iron deficiency. 
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Chronic exposure of mice to cadmium (300 mg/L cadmium chloride in drinking water for 
10 weeks) results in a decrease of antibody synthesis.  This immunosuppression persists and is 
more pronounced several weeks after exposure is discontinued (Koller, Exon, and Roan 1975).  
Effects are produced at relatively low cadmium exposures (up to 50 micrograms per milliliter 
cadmium for 3 weeks), suggesting that the immune system is vulnerable to the toxic effects of 
cadmium (Blakley 1984).  Metabolic changes, histopathologic alterations, and liver necrosis 
have been observed in rats, mice, and rabbits after oral exposure to cadmium at concentrations 
ranging from 0.05 to 138 mg/kg-day (ATSDR 1993b). 

J4-2.7  CHROMIUM 

Chromium was considered a COPEC for plants, terrestrial invertebrates, aquatic invertebrates, 
birds, and mammals. 

The oxidation-reduction potential and pH of soil are the two principal factors that control the 
oxidation status of chromium (Steven and others 1976, as cited in Eisler 2000).  Hexavalent 
chromium is the most biologically active species and is more toxic than trivalent chromium.  
Trivalent chromium, the less toxic form of this metal, is likely the predominant form in 
oxidized surface soil.  Metals are known to be most bioavailable in acidic pH.   

Plants 

Soluble chromium in soil is taken up by plant roots but is rapidly bound there; only a small 
fraction of the chromium in roots is translocated into the stem and foliage of the plants (Cary 
1982, WHO 1988, Petruzzelli and others 1987, all as cited in ATSDR 1993c).  Few data 
describe the toxicity of chromium to plants (Eisler 2000).  Chromium is often a component of 
sewage sludges used to fertilize crops.  Studies were undertaken to evaluate the effect of 
trivalent chromium compounds in sewage sludge on various crops (chicory, wheat, peas, 
tomatoes, and fennel).  Concentrations (up to 500 mg/kg) of trivalent chromium compounds in 
the sewage sludge were nontoxic to plants (Skyes and others 1981, as cited in Van den 
Bossche, Gavend, and Brun 1997). 

Terrestrial Invertebrates 

Few data describe the toxicity of chromium to invertebrates (Eisler 2000).  Earthworms 
survived despite a trivalent chromium concentration of 100 mg/kg in their stomachs (Shivas 
1980, as cited in Van den Bossche, Gavend, and Brun 1997).  However, chromium 
concentrations produced toxic effects; earthworms were less abundant and their size decreased.   

Aquatic Invertebrates 

Although high tissue concentrations of chromium have been recorded in organisms from lower 
trophic levels, few data indicate biomagnification through food chains (Osterberg and others 
1964, as cited in Eisler 1986c).  Studies of food chains (phytoplankton, brine shrimp, post-
larval fish, and adult fish) demonstrate that when chromium was successively transferred 
through each of the four trophic levels, chromium body burdens declined after each transfer.   
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Birds 

Limited data describes the toxicity of chromium to avian species.  Chromium is teratogenic in 
birds.  Juvenile American black ducks (Anas rubripes) fed trivalent chromium-contaminated 
diets (10 micrograms per gram [µg/g] dry weight), exhibited altered growth patterns, reduced 
survival, and increased concentrations of uric acid (Haseltine and others 1985, as cited in 
Eisler 2000).  In adults fed 10 and 50 µg/g in the diet, no effects occurred on survival, 
reproduction, and blood chemistry.  Young, pen-reared black ducks (11 to 17 days old) were 
monitored to measure absorption rates of five chromium compounds using an in vivo intestinal 
perfusion technique (Eastin, Haseltine, and Murray 1980).  Approximately 1.5 to 2.0 times 
more chromium was absorbed from saline solutions containing chromium potassium sulfate 
and chromium oxide than from solutions containing chromium nitrate and trivalent chromium 
acetylacetonate.  These data indicate that the ionic form of chromium in solution plays an 
important role in absorption from the small intestine.  Heinz and Haseltine (1981) fed pairs of 
black ducks a duck breeder mash containing 0, 20, or 200 mg/kg chromium for 5 months 
before the onset of egg laying.  Upon hatching, young were fed food containing the same 
concentration of chromium as their parents and tested for avoidance of a fright stimulus at  
7 days of age.  No significant difference in avoidance behavior was found between control and 
treatment groups.  Turkey hens fed 10 µg/g of trivalent chromium in their diet produced 
significantly fewer eggs than controls; however, egg fertility and hatchability were unaffected 
(Forbish 1980, as cited in Environment Canada 1994a).  No adverse effects on survival and 
growth were observed in male domestic chickens exposed to 100 µg/g of hexavalent chromium 
in the diet for 32 days (Romoser and others 1961, as cited in Environment Canada 1994a). 

Mammals 

The toxicity of chromium depends on its chemical form, solubility, and valence.  Hexavalent 
chromium compounds are toxic to mammals, whereas metallic and trivalent chromium are 
essentially nontoxic (Gale 1982).  In one instance, trivalent chromium dissolved in drinking 
water was toxic to rabbits (Hatherill 1981).  Organic chromium is more bioavailable to 
mammals than inorganic chromium (NAP 2000).  As in aquatic food chains, no indication is 
evident of chromium biomagnification in terrestrial food chains (Cary 1982, as cited in 
ATSDR 1993c). 

Guinea pigs fed chromium for 21 weeks at concentrations up to 50 mg/kg-day showed no 
adverse effects (Preston and others 1976).  In a recent review, the lowest effect concentrations 
for mammals exposed to hexavalent chromium ranged from 50 to 100 mg/kg-day (Diaz 
Mayans and others 1986, Laborda and others 1987, Coogan and others 1991, Kumar and 
Barthwal 1991, all as cited in Environment Canada 1994a).  Signs of chromium toxicity 
include hypoactivity, irritation, respiratory distress, lacrimation, mydriasis, diarrhea, changes 
in body weight, pulmonary congestion, fluid in the stomach and intestine, and erosion and 
discoloration of the gastrointestinal mucosa (Gad and others 1986).  Lethal doses of chromium 
trioxide cause cyanosis, tail necrosis, diarrhea, and gastric ulcers. 

The mammalian TRV was based on a chronic study of rats exposed to trivalent chromium. 
Chromium trioxide was administered orally in the diet for two years. The doses given were 
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1%, 2%, or 5% of the diet as chromium trioxide. No adverse effects with respect to longevity 
or carcinogenicity were observed at any of the dose levels (Ivankovic and Pruessman 1975, as 
cited in Sample, Opresko, and Suter 1996). 

Hexavalent chromium is both mutagenic and carcinogenic in mammals (Leonard and Lawerys 
1980, Norseth 1981, both as cited in Eisler 2000).  When 32 milligrams trivalent chromium per 
kilogram per day was fed to rats for a 24- to 90-day period, results included diarrhea, tough 
coats, decreased spleen and liver weights, and reproductive sterility (EPA 1990).  Surprisingly, 
the equivalent doses of hexavalent chromium fed to rats produced no adverse reproductive 
effects (Ivanokovic and Preussman 1975). 

J4-2.8  COBALT 

Cobalt was considered a COPEC for plants, terrestrial invertebrates, aquatic invertebrates and 
mammals. 

Most of the cobalt emitted into the environment settles into the soil or sediment.  The mobility 
of cobalt depends on the amount of chelating agents in the soil, the pH, and the redox potential 
of the soil.  Lower pH levels increase the mobility of cobalt in the soil.  Conversely, metal 
oxides, crystalline minerals, and natural organic matter in the soil decrease the mobility of 
cobalt.  Cobalt is slightly mobilized by normal weathering (pH 5 to 8), moderately mobile in 
the presence of oxidizing sulfide ore, and immobile in organic-rich environments (Perelman 
1967).  Little biomagnification of cobalt occurs in animals at higher trophic levels (Jenkins 
1980).   

Plants 

Very little information has been published on the effects of cobalt on plants. 

Cobalt is a phytotoxin at elevated levels.  However, certain plants are known to develop a 
mechanism of cobalt tolerance and can grow on serpentinite or ore bodies (Kabata-Pendias and 
Pendias 1992).  EPA has developed an ecological soil screening-level (Eco-SSL) for cobalt of 
13, which is the geometric mean of the concentration that showed effects to 20 percent of the 
population (EC20) of toxicity studies used to develop the Eco-SSL (EPA 2005a).  Kapustka, 
Eskew, and Yocum (2006) performed phytotoxicity tests on alfalfa, barley, radish, perennial 
rye, and brassica to set ecological soil screening levels for cobalt and nickel in two separate 
soil types.  A geometric mean EC20 was reported at 30.6 mg/kg for cobalt.  Plants in the higher 
treatments for cobalt were stunted and showed signs of chorosis.  Treatment-dependent effects 
were measureable in each of the five species. 

Terrestrial Invertebrates   

Very little information has been published on the effects of cobalt on terrestrial invertebrates. 
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Aquatic Invertebrates 

Very little information has been published on the effects of cobalt on aquatic invertebrates.  
Research indicates that the toxicity of cobalt in freshwater environment may be a function of 
water hardness in studies on fathead minnows (Pimephales promelas), Ceriodaphnia dubia , 
and larval rainbow trout (Diamond and others 1992; and Marr and others 1998).  While the 
implications of these studies are limited in the marine environment, they do provide some basic 
toxicity parameters.  Chronic tests of hardness and cobalt effects for C. dubia were 
inconclusive due to poor survival and reproduction in the synthetically hard waters (Diamond 
and others 1992).  Acute tests demonstrated water hardness effects in C. dubia after 48 hours 
of exposure in hard water (>200 mg/L as calcium carbonate) with non-linear dose responses.  
The acute endpoints for C.dubia are 24-hour LC50 values from a measured recoverable cobalt 
concentration of 4596 µg/L.  

Mammals 

Cardiomyopathy is the primary adverse effect in acutely or chronically exposed animals 
(ATSDR 1992e).  Additional studies on animals suggest that exposure to high amounts of 
cobalt during pregnancy affect fetal health.  

Inhalation of cobalt by animals results in respiratory, cardiovascular, hematological, hepatic, 
renal, ocular, and body weight effects.  Short-term exposure of rats to high levels of cobalt in 
air results in lung damage and death.  Short-term exposure of rats, guinea pigs, hamsters, and 
pigs to lower levels of cobalt in air results in lung damage and increased red blood cells.  

Testicular atrophy was reported in rats and mice exposed to cobalt concentrations in air 
(ATSDR 1992e).  Similarly, testicular degeneration and atrophy have been reported in rats 
exposed to cobalt concentrations in water (ATSDR 1992e).  

Stunted growth and decreased survival of offspring is noted in study rats exposed cobalt in 
their diet from the third trimester of gestation through lactation (Domingo 1989).  Rodent fetal 
growth and development, however, were not adversely affected by gestation-only exposure to 
high cobalt levels (Paternian, Domingo, and Corbella 1988; Seidenberg, Anderson, and Becker 
1986), so the stunted growth and decreased survival of offspring may be attributable to cobalt 
transfer through milk. 

The rate of absorption of ingested cobalt is variable, depending on factors such as chemical 
form, nutritional state of body, and preexisting foods in stomach (ATSDR 1992e).  Study rats 
absorbed 30 to 40 percent of the administered dose (Hollins and McCullogh 1971, as cited in 
ATSDR 1992e).   

The low TRV was based on a study of rats in which a decrease in pup growth was observed at 
a dose of 12 mg/kg-day (Sample, Opresko, and Suter 1996).  The high TRV was derived from 
a study of rats in which testicular degeneration occurred at a dose of 20 mg/kg-day 
(Mollenhauer and others 1985 as cited in Sample, Opresko, and Suter 1996). Other studies 
have reported similar results. 
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J4-2.9  COPPER 

Copper was considered a COPEC for plants, terrestrial and aquatic invertebrates, birds, and 
mammals. 

Plants 

The availability of copper in contaminated soils is influenced by organic matter content, cation 
exchange capacity, pH, and the chemical form of the metal (Hughes, Lepp, and Phipps 1980).  
One hundred mg/kg total copper in the soil causes a 14 to 28 percent crop reduction and is 
considered the threshold concentration for toxicity to plants (EPA 1987, Bengtsson and 
Tranvik 1989, both as cited in International Copper Association [ICA] 1992).  The general 
signs of copper toxicity in plants are induced iron chlorosis (yellowing); thick-, short-, or 
barbed-wire roots; depressed tillering (shoots growing from the plant stem); and stunted 
growth (Foy, Chaney, and White 1978; Kabata-Pendias and Pendias 1992). 

Copper often complexes or interacts with other metals present in soil.  Copper behaves 
antagonistically with other heavy metals such as cadmium, nickel, zinc, and lead (Cataldo and 
Wildung 1978).  Excess copper in soil can reduce uptake of cadmium and nickel in plants 
(Cataldo and Wildung 1978).  Binding of copper by plant xylem prevents the uptake of lead 
and zinc by xylem elements (Graham 1979).  The amount of iron and manganese in soil 
influences the distribution of copper in the various soil fractions (Doelman and Haanstra 
1984).  Increasing nitrogen, phosphorus, and arsenic in soil also inhibit copper uptake by plants 
(Lepp 1981).  The mechanism of copper uptake by roots is uncertain, but most evidence 
indicates passive transport (Lepp 1981).  The soil concentration where copper becomes toxic to 
plants varies greatly among different plant species.  Because many plants are metal-tolerant, 
variation may occur within species in the amount of copper entering the plant or in how copper 
is stored or sequestered in the plant tissues (Lepp 1981).  Generally, plants accumulate copper 
in the roots, with decreasing concentrations in the shoots, fruits, and seeds, in that order.  In 
roots, copper is accumulated in epidermal cells, the endodermis, and the pericycle (Brams and 
Fiskell 1971).   

Either an excess or a deficiency of copper causes serious physiological problems in plants.  
Copper chlorosis, a result of iron deficiency, is believed to reduce net photosynthesis by 
inhibiting respiration enzymes (Lepp 1981).  Excess copper in root tips inhibits lateral root 
development (Brams and Fiskell 1971).  Excess copper also reduces root length and root cell 
functions (Lepp 1981).  The mechanism that causes copper to stunt root growth is unknown.  
Copper also affects mitosis, reduces nucleic acid content, and may reduce or increase the 
activity of various enzyme systems (Lepp 1981).  

Terrestrial Invertebrates 

One hundred mg/kg is the threshold copper concentration for toxicity for invertebrates in soil 
(EPA 1987, Bengtsson and Tranvik 1989, both as cited in ICA 1992).  The copper Eco-SSL for 
soil invertebrates is 80 mg/kg dry weight in soil.  Scott-Fordsmand, Krogh, and Weeks (1997) 
report a concentration that showed effects to 10 percent of the population (EC10) of 38 mg/kg 



 

Appendix J, IA F1 RI Report J4-16  
Former Mare Island Naval Shipyard 

for reproduction endpoint and an EC10 between 509 and 845 mg/kg for growth in Folsomia 
fimetario used in the development of the Eco-SSL (EPA 2007a).  No mortality was observed in 
soil concentrations up to 1000 mg/kg in this study, indicating that sublethal effects on 
populations are of more concern for terrestrial invertebrate exposure (Scott-Fordsmand, Krogh, 
and Weeks 1997).  

Aquatic Invertebrates 

Copper is highly toxic in aquatic environments and is a priority pollutant (EPA 1992).  Aquatic 
macroinvertebrates are very sensitive to copper; 12 µg/L is the National Ambient Water 
Quality (NAWQ) chronic criterion at hardness of 100 mg/L as calcium carbonate (Suter and 
Mabrey 1994, as cited in DOI 1998).  The toxicity of copper varies with hardness; the softer 
the water, the greater the toxicity of copper.  Sensitivity to toxic effects of copper varies with 
life stage (Bodar and others 1989, as cited in DOI 1998).  Signs of copper toxicity include 
retarded growth, mouthpart deformations of some species, decreased species abundance, and 
diversity, immobilization, and reproduction impairment (Bodar and others 1989, Hatakeyame 
1989, Khangarot and Ray 1989, Munkittrick and others 1991, all as cited in DOI 1998).  
Today, reproduction is recognized as the most sensitive parameter indicating copper poisoning 
in invertebrates. 

Copper enters aquatic invertebrates across gill membranes or by filtered particles with sorbed 
metal.  Bioconcentration factors (BCF) as high as 2,000 occur for freshwater algae (EPA 
1985).  Some invertebrates (such as crustaceans and mollusks) require copper for menocyanin 
and normally may have higher levels than other species (Furness and Rainbow 1990).  
Mollusks have copper BCFs up to 30,000 (Perwack, Bysshe, and Goyer 1980; Chapman, 
Fisher, and Pratt 1968; Raymont 1972).  Gorski and Nugegoda (2006) measured sublethal 
toxicity effects in Haliotis rubra larvae for six heavy metals including copper. They found that 
copper was the most toxic of the six metals with a 48-hour EC50 level of 7.1 µg/L, with signs 
of morphological abnormalities including immature foot development and muscle attachment 
to the shell (Gorski and Nugegoda 2006).   

Birds 

Copper can be toxic to birds, although they appear to be fairly tolerant of chronic copper 
exposure.  Mallards and adult chickens tolerated a daily dietary copper concentration of 29 and 
60 mg/kg body weight, respectively.  In adult chickens, pigeons, and ducks, minimum lethal 
doses of copper ranged from 300 to 1,500 mg/kg body weight (Demayo, Taylor, and Taylor 
1982).  Diets that contain elevated levels of copper can slow the growth rate, diminish egg 
production, and cause developmental abnormalities in various avian species (Owen 1981).  For 
example, chicks showed a slight reduction in weight gain at dietary copper concentrations of 
350 mg/kg or higher; turkeys tolerated a diet with 676 mg/kg copper.   

Mammals 

Mammals are relatively tolerant to copper.  The accumulation of copper in animal tissues is 
influenced by several factors, including genetics, levels of dietary iron and zinc, the intake of 
molybdenum and sulfate or sulfide, the availability of pantothenic acid and vitamin E, dietary 
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protein, and other factors that remain unidentified (Hill 1977).  Copper is primarily stored in 
the liver, kidney, bone marrow, and hair (Hammond and Beliles 1980, as cited in Talmage and 
Walton 1991).  The toxic effects of copper have been studied on many animals, including cats, 
dogs, cattle, sheep, rats, mice, horses, guinea pigs, pigs, and monkeys.  Different species of 
animals display varying levels of sensitivity to copper.  However, the principle organ affected 
by exposure to copper is the liver, where copper primarily accumulates in the subcellular 
organelles, ultimately causing liver cirrhosis in all mammals.  Copper can also cause kidney 
and brain damage (Owen 1981).  The primary toxic effects of an acute copper dose given 
orally are gastrointestinal irritation, vomiting (including blood), low blood pressure, jaundice 
caused by liver necrosis, and coma.  Other chronic signs include inhibition of growth, muscular 
dystrophy, anemia, impaired reproduction, and decreased longevity (Zervas and others 1990, 
as cited in DOI 1998; Demayo, Taylor, and Taylor 1982; Talmage and Walton 1991).  Chronic 
exposure and the resultant accumulation of copper in the body causes hemolytic anemia and 
lesions in the liver, brain, and eye.  Rat studies show liver, kidney, and stomach damage to be 
both short- and long-term effects caused by copper ingestion (ATSDR 1990b). 

For most animals, the magnitude of copper toxicity varies with the ratio of copper to 
molybdenum in the diet.  Low concentrations of molybdenum cause copper to accumulate at a 
faster rate and cause toxicity at lower concentrations (DOI 1998).  Whole-body copper 
concentrations in small mammals collected from various uncontaminated sites ranged from 8.3 
to 13.4 mg/kg dry weight (Talmage and Walton 1991).   

J4-2.10  LEAD 

Lead was considered a COPEC for plants, terrestrial and aquatic invertebrates, birds, and 
mammals. 

Plants 

Lead is not considered an essential element for plants (Demayo and others 1981).  Plants can 
bioaccumulate lead (Crowder 1991, as cited in Pain 1995; Sadiq 1992; Suedel and others 
1994), but there are no reported events of biomagnification to higher trophic levels.  Only a 
fraction of the soil-lead concentration is available for plant uptake, and a small portion of the 
lead — usually the dissolved divalent cation — that passes through the roots is translocated in 
the plant (Pain 1995).  Several whole plant studies have shown that lead absorbed by the plants 
remains mostly in the roots and senescent foliage, with small proportions passing on to the 
shoots, and even less to the seed (Crowder 1991, as cited in Pain 1995; Demayo and others 
1981; Koeppe 1981; Carlson, Phipps, and Mattson 1991; Baker 1981).  Airborne lead 
accumulates on the leaf surfaces of terrestrial plants; the quantity of lead accumulated depends 
on the texture of the leaf surface, with rough-surfaced leaves accumulating the most lead in 
winter (Pain 1995).  Submerged aquatic plants contain the highest lead concentrations of all 
plants (Crowder 1991, as cited in Pain 1995).  When sewage sludge was applied to crops, lead 
was the least mobile and bioavailable of all the metals tested (Adriano 1992).  This low 
bioavailability is caused by the precipitation of lead to the root surface, in the cell walls, and in 
the dictysome vesicles of root cells (Malone, Koeppe, and Miller 1974; Koeppe 1981).  Only a 
small proportion of lead escapes the inhibitory complexes of the roots to reach other parts of 
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the plant.  Lead uptake can be further reduced by application of calcium and phosphate to soil 
(Pain 1995). 

Lead affects plant physiological processes only when found in soil at very high concentrations.  
In fact, detrimental effects of lead on plants seem to appear only at total concentrations of 
several hundred mg/kg of lead in soil (Demayo and others 1981).  Several reports have found 
that high doses of lead can affect net photosynthesis, stomatal opening, respiration and enzyme 
activity, yield, mitosis, and water absorption and can cause reduction in growth and biomass in 
higher plants (Koeppe 1981; Demayo, Taylor, and Taylor 1982; U.S. Fish and Wildlife Service 
[USFWS] 1988).  Lead can cause abnormalities in chromosomal and cellular or organelle 
membranes, which includes reductions in phosphatase activity (Koeppe 1981).  Lead has 
significant effects in the food chain, mostly from aerial deposition and ingestion by mammals 
of lead-coated vegetation.  Only in cases of very high lead levels in soil will there be a direct 
pathway from soil to mammal through plants that could potentially produce adverse effect. 
(Koeppe 1981; Williamson and Evans 1972). 

Terrestrial Invertebrates 

Two sets of invertebrates were compared at a lead and zinc mine in Great Britain.  One group 
of invertebrates was collected from a site where lead concentration in soil averaged 14,010 
µg/g.  The second group was a control taken from a reference site.  The invertebrates taken 
from the contaminated soil were found to have an accumulation of 82 µg/g compared with only 
22 µg/g from the reference site (Johnson and others 1978; Roberts and Johnson 1978). 

The lead Eco-SSL for soil invertebrates is 1,700 mg/kg dw (EPA 2005b).  Four studies on 
springtails (Folsomia candida) were used to develop the Eco-SSL.  The maximum acceptable 
toxicant concentrations were 894 and 3,162 mg/kg.   

Aquatic Invertebrates 

Very little information has been published on the effects of lead on aquatic invertebrates.  A 
study on larval Haliotis rubra reported a 48-hour EC50 of 4,102 µg/L for developmental 
endpoints such as shell and foot development ( Gorski & Nugegoda 2006). 

Birds 

Lead produces a variety of toxic effects in birds, including damage to the nervous system, 
muscular paralysis, inhibition of heme synthesis, damage to kidneys, damage to the liver, and 
death (Mudge 1983, as cited in Eisler 2000).  Sublethal lead exposure may also have adverse 
systemic and reproductive effects in some species by decreasing plasma calcium, inhibiting 
growth, and reducing hatchability of chicks.  Organic forms of lead are more toxic than 
inorganic forms to avian receptors. 

The low TRV for lead was derived from a study (Edens and others 1976) that used a very 
soluble form of lead (lead acetate) fed to Japanese quails.  Reproductive effects, including 
plasma calcium levels, eggshell thickness, and number of hatchlings, were measured.   
Japanese quails are one of the most sensitive species to reproductive effects.  A comparable 
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study (Pattee 1984), in which the same form of lead was administered to American kestrels 
with similar endpoints, was used to account for differences in the sensitivity of receptors to 
lead.  A dose of up to 50 mg/kg did not cause significant adverse reproductive effects on egg 
production, incubation, fertility, or eggshell thickness in the study using kestrels, a raptor 
species.  In the TRV study, a dose as small as 10 mg/kg was sufficient to cause significant 
reduction in egg production in the Japanese quail (Edens and Garlich 1983).  

Mammals 

Lead can have multiple toxic effects in mammalian species.  Lead may cause damage to the 
nervous system, hematological effects, kidney dysfunction, sterility, abortion, neonatal 
mortality, growth retardation, delays in maturation, and reduced body weight (Amdur and 
others 1991; Eisler 2000).  Younger mammals may have greater sensitivity to lead toxicity 
from their developing blood-brain barrier.  Developing capillaries in the brain allow lead levels 
in the blood to be transported to newly formed components of the brain (Amdur, Doull, and 
Klaassen 1991).  Organic forms of lead are more toxic to mammals than inorganic forms. 

The high mammalian TRV is based on a study of female rats administered lead acetate in food 
for 8 days (Wise 1981).  A dose of 240.64 mg/kg-day resulted in decreased body and organ 
weights.  This dose was chosen as the basis for the high TRV because it was in the middle of 
the range of reported effects.  The low TRV is based on a study of long-term exposure of rats 
to lead acetate in drinking water by Fowler and others (1980).  Rats were exposed to lead in 
utero as their mothers were administered lead acetate in drinking water during pregnancy and 
later as their mothers were lactating.  Chronic toxicity was evaluated in rats aged 6 months and 
9 months.  The NOAEL is based on the group exposed to 5 mg/kg lead in drinking water.  

J4-2.11  MANGANESE 

Manganese was considered a COPEC for plants, aquatic invertebrates, birds, and mammals. 

Plants 

Spartina alterniflora sprouts contained more manganese than mature blades (Williams and 
Murdoch 1969).  These manganese concentrations were similar to those found in terrestrial 
monocots, marine algae, and eelgrasses (Williams and Murdoch 1969).  Signs of manganese 
toxicity include the appearance of a regular pattern of small black spots concentrated along the 
main veins on older leaves, necrosis of young leaves, chlorosis, darkening of leaf veins, leaf 
cupping, water-soaked lesions, and excessive leaf shedding (van Eysinga, Roorda, and Smilde 
1981; Scaife and Turner 1983; Smith, Asher, and Clark 1985).  

Soil acidity influences the toxicity of manganese.  Higher concentrations of manganese 
become available as soil becomes more acidic.  A soil pH of 5.5 is the critical point (Smith, 
Asher, and Clark 1985; Jucker and others 1998).  Because the pH of poorly drained soils 
frequently is low, plants growing in these areas often show signs of manganese toxicity (Jucker 
and others 1998).   
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Plant species and cultivars differ widely in their tolerance to excess manganese, and the 
biochemical mechanisms underlying this tolerance are unknown.  Silicon is reported to reduce 
the toxicity of manganese to plants (Jucker and others 1998). 

Terrestrial Invertebrates 

Few data describe manganese toxicity to invertebrates.  Kuperman and others (2004) report 
EC20  values 116, 629, 1209 mg/kg for E. crypticus, E. fetida, and, F. candida respectively.  
The Eco-SSL for manganese is 450 mg/kg dw the geometric mean of the EC20 values for the  
three test species under different test conditions (pH and OM%) based on the Kuperman and 
others study (2004).  

Aquatic Invertebrates 

Lasier, Winger, and Bogenrieder (2000) studied the effects of manganese on two species of 
freshwater crustaceans, Ceriodaphnia dubia (Cladocera) and Hyalella azteca (Amphipoda).  
They found that lethal and reproductive inhibition concentrations of manganese were 
determined for C. dubia in acute 48 hour tests and chronic three brood tests using animals, 24 
hours old and between 24 and 48 hours old.  Sensitivity of H. azteca to manganese was 
assessed with 7-day-old animals in acute 96-hour tests (Lasier, Winger, and Bogenrieder 
2000). 

Birds 

Few data describe manganese toxicity to birds (ORNL RAIS 1995a).  Manganese 
concentrations in birds were higher in bones, livers, and kidneys than in the brain, heart, or 
muscle (Mahoney 1978).  In chicks, high dietary levels of manganese caused decreased 
hemoglobin concentrations, decreased liver iron levels, mild anemia, and depressed growth 
(Southern and Baker 1983).  Reproductive effects were minimal in poultry fed 90 times the 
normal dietary level of manganese (Laskey and Edens 1985).  In addition, embryos that died as 
a result of magnesium toxicity were characterized by chondrodystrophy, a condition 
characterized by a parrot-like beak, wiry down, and shortening of the leg bones. 

Mammals 

Manganese is an essential trace element in mammals.  If mammals are exposed to high doses 
of manganese orally or by inhalation, serious toxic consequences occur.  The central nervous 
system is the primary site of manganese toxicity (ORNL RAIS 1995a).  Signs observed in rats 
that ingested elevated levels of manganese included:  a decrease in weight gain, an increase in 
physical activity, alterations of brain chemicals, insomnia, disorientation, slight irritation of the 
stomach, anxiety, memory loss, motor disturbances, transient rash, tremors, difficulty walking, 
alterations in brain chemistry, decreased fertility, and delayed testicular development (ATSDR 
1991; ORNL RAIS 1995a).  Pregnant rats that drank water containing manganese had young 
that weighed less than normal (ATSDR 1991).  Monkeys that drank water containing 
manganese became weak, with rigid muscles (ATSDR 1991).  
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Breathing elevated concentrations of manganese dust caused rats and monkeys to develop 
irritation and swelling in the lungs (ATSDR 1991).  Monkeys also developed chemical 
alterations in the brain (ATSDR 1991).  Mice exposed to elevated concentrations of manganese 
in the air were more likely to catch pneumonia and develop behavioral changes (ATSDR 
1991).  Female mice exposed to manganese in air displayed behavioral abnormalities and had 
smaller offspring controls (ATSDR 1991).  Calves fed organic manganese had lower body 
temperatures, higher feed intake, and greater body weight gain following challenge with 
infectious bovine rhinotracheitis virus (Chirase and others 1994, as cited in ORNL RAIS 
1995a).  Lambs fed a high manganese diet had reduced hemoglobin concentrations (Stokinger 
1981, as cited in ORNL RAIS 1995).   

Excess calcium and phosphorus interfere with the absorption of manganese from the intestinal 
tract.  Intestinal absorption is estimated to be between 3 and 10 percent of ingested manganese 
(EPA 1995, as cited in ORNL RAIS 1995a). 

J4-2.12  MERCURY 

Mercury was considered a COPEC for plants, terrestrial invertebrates, aquatic invertebrates, 
birds, and mammals. 

Mercury, a heavy metal, is volatile, even at temperatures below its melting point. Mercury 
occurs in both organic and inorganic forms in soil.  Mercury typically complexes with chloride 
and hydroxide ions in the soil (Alloway 1990) and has a high affinity for sulfide groups 
(Sindayigaya and others 1994).  In soil, mercury may leach to the subsoil, be adsorbed by 
plants, volatilize, be absorbed by soil colloids, or precipitate as insoluble mercury (Hogg, 
Stewart, and Bettany 1978).  Its fate depends on the chemical form of the mercury and the 
organic content, pH, and CEC of the soil (Hogg, Stewart, and Bettany 1978). 

Plants 

Plants take up both ionic mercury and neutral organic mercury complexes (Breteler, Valiela, 
and Teal 1981).  Mercury adsorbs to sites in the plant roots, limiting the translocation of the 
mercury to the plant foliage.  If this root binding capacity is exceeded, the plant may release 
volatile mercury from the leaves (Beauford, Barber, and Barringer 1977).  Uptake occurs 
through the leaves when foliage is sprayed with mercurial pesticides or is exposed to volatile 
mercury.  This mercury may be transported to other aboveground parts of the plant. 

Binding sites on the plant cell walls become saturated at high levels of mercury in soil, and the 
unbound mercury adversely affects the plant’s cellular biochemistry (Beauford, Barber, and 
Barringer 1977).  All forms of mercury are nonessential and exert their toxicity at the 
biochemical level, inhibiting enzyme-catalyzed reactions and protein synthesis.  Plants 
growing in soils with elevated mercury concentrations are stunted and have smaller leaves, 
decreased photosynthetic activity, and reduced root and shoot growth (Beauford, Barber, and 
Barringer 1977).  The chlorophyll and protein concentrations in the leaves are also reduced.  
Ion permeability and other transport systems are permanently affected because the binding of 
mercury is irreversible. 
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Terrestrial Invertebrates 

Microorganisms in soil and sediment can convert various forms of mercury to methylmercury, 
which is available for uptake by various organisms and for transport in the food chain (Peterle 
1991; Heinz 1996; Wolfe, Sulaiman, and Schwarzbach 1998).  Some terrestrial invertebrates 
accumulate mercury through the food chain, with few or no observable effects (Jamil and 
Hussain 1992).  In some fly species, methylmercury induces abnormal sex chromosomes 
(NAS 1978 and Khera 1979, both as cited in Eisler 2000).  Mercury in soil may cause reduced 
segment regeneration in worms or mortality at high concentrations (Abbasi and Soni 1983, as 
cited in Eisler 2000). 

Aquatic Invertebrates 

Mercury toxicity can vary, depending on exposure concentration, speciation, the 
developmental stage of the organism, temperature, salinity, hardness, and water flow rate.  The 
larval state is the most sensitive life stage of invertebrates to mercury exposure (Boening 
2000).  

Midge (Chironomus riparius) larvae were placed in a solution of 5 g/L for 1 minute and 
were found to have accumulated 9.32 mg mercury/kg body weight.  Adult midges accumulated 
40 percent less mercury/kg body weight compared with the larvae (World Health Organization 
1989). 

Birds  

Sublethal effects of mercury on birds include adverse effects on growth, development, the 
immune system, reproduction, blood and tissue chemistry, metabolism, and behavior (Peterle 
1991; Spalding and others 1991,; Zillioux, Porcella, and Benoit and others 1993).  Various 
biochemical and enzyme effects have also been reported (Wolfe and Norman 1998).  These 
effects manifest themselves as abnormal feather loss, weight loss, progressive weakness in 
wings and legs, difficulty flying, inability to coordinate muscle movements, and reduced 
nesting and hatching success (Peterle 1991; Spalding and Forrester 1991; Becker, Henning, 
and Furness 1994; Bowerman and others 1994; Monteiro and Furness 1995; Monteiro, 
Furness, and del Novo 1995).  Inorganic mercury exerts its greatest effects on the kidneys, 
whereas methylmercury is a potent embryo and nervous system toxicant (Spalding and others 
1991; Monteiro and Furness 1995).  Methylmercury readily crosses the blood-brain barrier in 
birds, producing central nervous system dysfunction (Scheuhammer 1987).   

Low doses of mercury can cause reproductive effects before overt signs of toxicity are 
apparent in adult birds (Scheuhammer 1987; Hoffman and Heinz 1998).  Significant 
reproductive effects of chronic dietary exposure to inorganic mercury in birds include delayed 
testicular development, altered mating and nesting behavior, reduced fertility and clutch size, 
eggshell thinning, reduced survivability and growth in young, and gonadal atresia (Walsh 
1990; Becker 1994; Peterle 1991; Spalding and others 1994).  In birds, mercury is transferred 
into the egg, where it has adverse effects on the developing embryo (Peterle 1991).  
Concentrations of mercury in the egg are good predictors of risk from mercury to avian 
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reproduction.  Concentrations ranging from 0.5 to 16 mg/kg are associated with adverse 
effects, including decreased hatchability. 

The avian TRVs were based on EPA’s wildlife criterion for birds created as part of the Great 
Lakes Water Quality Initiative (EPA 1995).  

Mammals 

Mercury damages neurological, renal, behavioral, immunological, and reproductive systems in 
mammals, resulting in sensory and motor deficits and behavioral impairment.  Nephrotoxicity 
is the most common effect.  Responses from acute organic mercury exposure include muscle 
ataxia, aphagia, inhibition of cell membrane sodium, potassium, and adenosine 
triphosphatases, cell swelling, impairment of hearing, neurasthenia, anorexia, visual 
impairment, tremors and convulsions, and diminished capacities for coordinated movements 
(Wren and others 1987; Aschner and others 1990a,b; Kromidas and others 1990; Petruccioli 
and Turillazzi 1991; Heinz 1996a).  Responses from chronic organic mercury exposure include 
central and peripheral nervous system neuropathies (Lindström and others 1991, as cited in 
ATSDR 1994).  Lesions in the cerebral and cerebellar cortex often accompany these clinical 
signs (Albrecht and Matyja 1996).  Genotoxic effects include DNA damage (Costa and others 
1991).  Methylmercury also causes reproductive effects in both sexes and crosses the placenta, 
concentrating in the fetus (Cagiano and others 1990).  The fetus is much more sensitive than 
the adult to mercury (Girard and Dumont 1995).  Methylmercury also causes developmental 
alterations in the fetus, physical and behavioral deficits in newborns, and fetal death (Eccles 
and Annau 1987; Wren and others 1987).  

J4-2.13  MOLYBDENUM 

Molybdenum was considered a COPEC for plants, aquatic invertebrates, and mammals. 

Molybdenum occurs in all living organisms and is an essential nutrient (DOI 1998).   

The average concentration of molybdenum in uncontaminated soils is 1 to 2 mg/kg; however, 
concentrations range from a trace to 40 mg/kg or more (DOI 1998).  Concentrations of 
molybdenum in soil increase from east to west in the United States (Adriano 1986).  

Plants 

Uptake of molybdenum into certain legumes and other plants correlates with concentrations of 
soluble molybdenum in soil, but this correlation does not exist for all plants.  Molybdenum 
uptake varies dramatically among varieties of the same plant species.  Terrestrial plants readily 
accumulate molybdate; however, high pH, high sulfate, low phosphate, and high organic 
matter content inhibit molybdenum uptake from soils (Gupta and Lipsett 1981, as cited in 
Eisler 1989).  
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The concentration of molybdenum in plant tissues varies with season and stage of plant 
development.  For example, molybdenum increases two- to three-fold in leaves and stems of 
alfalfa and some grasses between spring and fall (DOI 1998).   

Toxicity of molybdenum to field-grown crops has not been observed (Soon and Bates 1985, as 
cited in Eisler 1989); however, signs of molybdenosis are probably similar to nitrogen 
deficiency because molybdenum is necessary for nitrogen fixation. 

Terrestrial Invertebrates 

Molybdenum compounds have been used in baits to kill termites.  These molybdenum baits 
were fatal to termites, but other insects (fire ants, beetles, and cockroaches) were unaffected 
(Brill and others 1987, as cited in Eisler 1989).   

Aquatic Invertebrates 

Limited information is available about the toxicological effects of molybdenum on aquatic 
invertebrates.  The EC50 for daphnids ranged from 88 to 330 mg/L, depending on the chemical 
form of molybdenum administered; 100 mg/L was calculated to be the threshold concentration 
for invertebrate toxicity.  Molybdenum concentrations resulting in 50 percent bacterial 
respiratory inhibition ranged from 820 to 3,000 mg/L (International Molybdenum Association 
[IMOA] 1999).  The implications of these freshwater invertebrate toxicity values is not directly 
applicable to marine invertebrates, however there is likely toxicity to marine invertebrates on a 
similar scale.  

Mammals 

Molybdenum is an essential nutrient in mammalian diets (Eisler 1989).  Molybdenosis is a 
copper deficiency disease that is caused when molybdenum restricts the availability of copper 
(Eisler 1989).  Because of the interaction among molybdenum, copper, and sulfur, 
molybdenum concentrations in the diet cannot be used to predict molybdenosis.  Few data 
describe the toxicity of molybdenum to wild mammals (DOI 1998).  Signs of molybdenosis in 
cattle include weight loss, reduced feeding, inhibited growth, hair loss, leg deformities, 
anemia, anorexia, lesions in connective tissue, diarrhea and other intestinal disturbances, brittle 
bones prone to fracture, and milk reduction (Pitt and others 1980, Freiberg and Lener 1986, 
Wittenberg and Devlin 1987, all as cited in DOI 1998).  Younger animals and lactating cows 
appear to be the most susceptible.  Cattle and other ruminants are far more susceptible to the 
toxic effects of molybdenum than other species because of the unique environment of the 
rumen (Eisler 1989).  Toxicity generally occurs when cattle graze pastures where the forage 
contains 20 to 100 milligrams molybdenum per kilogram dry weight (Underwood 1979, as 
cited in DOI 1998).  Molybdenum concentrations in cattle tissues are generally highest in the 
liver, followed by the kidneys, spleen, lungs, brain, and muscles (Berman 1980, as cited in 
DOI 1998).  The ultimate sink for molybdenum in the body is bone. 

J4-2.14  NICKEL 

Nickel was considered a COPEC for plants, aquatic invertebrates, birds, and mammals. 
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Plants 

Nickel, especially as a constituent in sewage sludge or similar complex mixtures, tends to be 
less available in soils than zinc or cadmium, but is generally more available to plants than 
copper, owing to the latter’s tendency to be more strongly complexed to organic matter 
(Alloway 1990).  The soil chemistry of nickel is relatively simple and is largely based on its 
occurrence as the divalent nickel ion.  Not surprisingly, nickel becomes more soluble with 
decreasing pH, but the clay content and soil texture will influence the bioavailability of nickel, 
especially to plants.  Depending on these edaphic factors and its biological role as an ultra-
trace element, nickel is bioconcentrated by plants; the greatest bioconcentration occurs in 
serpentine soils, where some plants are classified as “hyperaccumulators” (Alloway 1990).  
Similar patterns of nickel bioconcentration also occur in highly contaminated soils (for 
example, near nickel and copper smelters). 

The effects of nickel toxicity on plants include reduced growth of roots and shoots, poor 
branching, deformation of plant parts, decreased dry matter production, leaf spotting, abnormal 
flower shape, mitotic root tip disturbance, germination inhibition, and chlorosis (McIlveen and 
Negusanti in press, Rauser 1978, both as cited in Environment Canada 1994b).  

Aquatic Invertebrates 

The effects-range low (ER-L) value for nickel was determined to be 20.9 mg/kg (dry weight), 
with an incidence of effects of 1.9 percent for studies with concentrations lower than the ER-L.  
The effects-range median (ER-M) value was determined to be 51.6 mg/kg, with an incidence 
of effects of 16.9 percent for studies with concentrations greater than the ER-L.  For 
concentrations between the ER-L and ER-M, the incidence of effects was 16.7 percent.  Nickel 
is atypical of the other trace metals evaluated because the incidence of adverse effects does not 
increase with increasing concentrations of nickel; the reliability of the ER-M for nickel is 
much lower than those for other substances (Long and others 1995). 

Birds 

In birds (that is, poultry), decreased growth was observed at dietary concentrations of 500 ppm 
or greater (NAS 1980).  The expression of nickel toxicity is influenced by the age, 
reproductive status, nutritional content of the diet, and exposure duration in test organisms.  
This information needs to be considered in the interpretation of the risk posed by nickel to 
terrestrial wildlife (NAS 1980). 

No effects were observed on adult mallards exposed to nickel in their diet.  No effects to adult 
mallards were observed in terms of body weight, histological changes in liver and kidneys, 
tissue damage, blood chemistry, egg laying ability, hatchability percentages, and hatchling 
survival to 14 days of age (Eastin and O’Shea 1981, as cited in Environment Canada 1994b).  
However, mallard ducklings fed diets containing elevated nickel concentrations up to 90 days 
were observed to develop tremors and ataxia (Cain and Pafford 1981, as cited in Environment 
Canada 1994b).  Newly hatched chickens were also observed to have slower growth rates as a 
result of diets that contained elevated nickel concentrations (Ling and Leach 1979, as cited in 
Environment Canada 1994b). 
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Mammals 

For wildlife, the potential confounding problem of nutritional requirements for nickel versus 
concentrations associated with toxicosis must be recognized.  In domestic livestock, for 
example, adverse biological effects have been observed at dietary concentrations of 
1,000 mg/kg (as nickel carbonate); these effects were primarily related to growth inhibition.  In 
general, acute and chronic effects of nickel on wildlife must be inferred from the animal 
science literature, which suggests that concentrations associated with adverse biological effects 
are widely variable.  In addition, toxicity is influenced by age, reproductive status, diet, and 
exposure duration, which must be considered in the interpretation of the risk posed by nickel to 
terrestrial wildlife (NAS 1980).  Recent studies of nickel levels in voles and rabbits living on 
sewage sludge-amended land did not indicate any accumulation of nickel in these herbivores or 
in the plants on which they fed (Dressler and others 1986, as cited in ATSDR 1993d; Alberici 
and others 1989). 

Growth inhibition was the primary effect to domestic livestock fed elevated levels of nickel in 
their diet.  Nickel toxicity was observed to be influenced by the age, reproductive status, diet, 
and exposure duration in test organisms. This information needs to be considered in the 
interpretation of the risk posed by nickel to terrestrial wildlife (NAS 1980). 

Rats administered nickel chloride in water exhibited lethargy, irregular breathing, reduced 
body temperature, and discolored extremities (EPA 1994a).  Inhalation of nickel subsulfide in 
rats increased the incidence of lung tumors (ATSDR 1993d).  The central nervous system 
appears to be the target organ for oral exposure, while the lung is the target organ for 
inhalation exposure. 

J4-2.15  SELENIUM 

Selenium was considered a COPEC for plants, aquatic invertebrates, birds, and mammals.  

Selenium is an essential trace element at very low concentrations, but is toxic at concentrations 
that exceed the nutritional requirement (Arthur and Beckett 1994; EPA 1998).  Selenium is 
widely distributed in nature as sulfides of various metals.  Selenium is highly mobile and 
biologically available in alkaline soils (Birkeland 1984; DOI 1998).  In California, the median 
concentration in 226 streams was 0.4 µg/L (Westcot, Grewell, and Chilcott 1990); California’s 
extensive agricultural economy may be affecting this concentration.  Selenium in sediments in 
the naturally seleniferous regions of California average 0.5 mg/kg (DOI 1998).  

Plants 

High soil concentrations of selenium cause root injury in plants (Fleming 1962).  In sandy 
loam (pH 6.7, 13 percent organic matter) 1.5 ppm selenium reduced the shoot weight of alfalfa 
by 83, 33, and 56 percent (Wan, Mikkelsen, and Page 1988).  Selenium toxicity in plants is 
manifested by interveinal chlorosis or black spots, bleaching or yellowing of younger leaves, 
and pink spots on the roots.  These effects are caused by selenium substitution for sulfur in 
proteins, nucleic acids, and carbohydrates.  Selenium (47 to 53 parts per billion [ppb]) also 



 

Appendix J, IA F1 RI Report J4-27  
Former Mare Island Naval Shipyard 

retards growth of freshwater green algae and causes shifts in species composition of algal 
communities (Klaverkamp and others 1983; Williams and others 1994).   

Selenium accumulates in plants at concentrations often exceeding 1,000 mg/kg (Newland 
1982).  Many plants, such as Astragalus (loco weed and milk vetch) and Stanleya (mustard), 
concentrate selenium from soil into a biologically available form in the foliage; these plants are 
toxic to higher-level receptors when eaten (Hedlund 1993; Eisler 2000; Peterson, Benson, and 
Zieve 1981).  The rate of uptake and accumulation of selenium is influenced by antagonists, 
such as sulfate and barium, and modern agricultural practices often reduce selenium 
bioavailability (Fleming 1962; Eisler 2000).  For example, fertilizers containing nitrogen, 
sulfur, and phosphorus reduce selenium uptake by plants (Westcot, Grewell, and Chilcott 
1990).  Sulfates interfere with selenium accumulation by crops (Westcot, Grewell, and Chilcott 
1990).  Similarly, bioaccumulation of selenate (but not selenite or selenomethionine) by algae 
is strongly influenced by dissolved sulfate concentrations (Kiffney and Knight 1990; Williams 
and others 1994). 

Aquatic Invertebrates 

Information has been published concerning how selenium is bioaccumulated by invertebrates; 
however, very little information has been published on the adverse effects of selenium on 
invertebrates.  Microorganisms methylate selenium, and methylated selenium is taken up by 
aquatic vertebrates (Klaverkamp and others 1983).  Bacteria accumulate more selenium than 
do algae, so bacteria associated with organic detritus probably are an important source of 
selenium accumulation in benthos (EPA 1998).  However, incorporation of selenium into algal 
proteins has been documented for several algal species (Fan and others 1998; Fan, Higashi, and 
Lane 1998).  The background concentration for aquatic invertebrates in the United States 
ranges from 0.5 to 2.0 milligrams selenium per kilogram body weight (Maier and Knight 
1994).  Selenium BCFs have been calculated for some aquatic invertebrates:  32,000 for a 
freshwater gastropod; 2,100 for daphnids; 680 for freshwater diatoms; and 2,600 for plankton 
(Patrick 1978; Nassos and others 1980).  These BCFs suggest that ingestion of sediments by 
invertebrates plays a key role in the bioconcentration of selenium.   

Birds 

Drinking or eating selenium causes reproductive abnormalities, congenital malformations, 
selective bioaccumulation, and growth retardation in birds (Eisler 1985).  Exposure to 
selenium reduces hatching of eggs; decreases egg weight and egg production; causes anemia 
and alopecia (abnormal loss of feathers); and induces embryo deformations such as deformed 
eyes, beaks, wings, and feet (Harr 1979, as cited in Eisler 2000; Heinz 1996b; Skorupa 1988; 
Ort and Latshaw 1978).  Today, alopecia is recognized as a “classic” sign of selenium 
poisoning (Saiki and Ogle 1995).  Birds generally have substantially lower selenium thresholds 
for reproductive toxicity than do mammals (DOI 1998).  Eggs are the most reliable indicator of 
risk in birds (Ohlendorf and others 1993; Heinz 1996b; Skorupa 1988). 

Domestic chickens and Japanese quail are extremely sensitive to selenium; reduced hatching of 
eggs was recorded at 6 to 12 ppm selenium as selenite (Harr 1979, El-Bergearmi and others 
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1977, both as cited in Eisler 2000; Ort and Latshaw 1978).  One hundred ppm of dietary 
selenium (as sodium selenite) fed to mallard ducks was fatal within 1 month, but 25 ppm of 
selenium did not significantly affect survival (Heinz 1996).  Egg hatchability was reduced by 
25 ppm of selenite, but not by 10 ppm selenite.  However, egg hatchability was reduced in eggs 
laid by adult mallard ducks fed 10 ppm selenomethionine (Heinz 1996).  Excess selenium in 
the diet caused decreased egg weight, reduced egg production and hatchability, anemia, and a 
high incidence of grossly deformed embryos (Harr 1979, as cited in Eisler 2000; Ort and 
Latshaw 1978). 

Mammals 

Cattle, hogs, and horses that graze on plant foliage containing elevated levels of selenium may 
experience adverse effects that include blind staggers, deformed hooves, hair loss, anemia, 
emaciation, stiffness of joints, lameness, rough coat, loss of long hair, lassitude, articular 
cartilage erosion, reduced conception, increased reabsorption of fetuses, and heart, kidney, and 
liver degeneration (Eisler 1985).   

Other chronic effects of selenium on mammals include reproductive abnormalities such as 
congenital malformations; reduced litter size; high mortality of young; infertility among 
surviving young in rats, mice, swine, and cattle; and intestinal lesions (Harr 1978, NRC 1983, 
both as cited in Eisler 1985).  Chronic selenosis may be induced by dietary exposure to natural 
selenite, selenate, or seleniferous feedstuffs at concentrations between 1 ppm (rat) and 44 ppm 
(horse), or from water containing 0.5 to 2 ppm of selenium.  Signs of chronic selenosis include 
skin lesions, lymph channel inflammation, loss of hair and nails, anemia, enlarged organs 
(spleen, pancreas, and liver), fatigue, lassitude, and dizziness 

J4-2.16  SILVER 

Silver was considered a COPEC for terrestrial invertebrates. 

Free silver ions at low concentrations are strongly fungicidal, algicidal, and bactericidal (Ratte 
1998).  Signs of silver toxicity in invertebrates include premature release of germ cells, 
reduction in the number of offspring, reduced storage of glycogen (necessary for egg 
production), and reduced growth (Calabrese and others 1984, Martoja and others 1988, 
Ferguson and Hostrand 1998, all as cited in Ratte 1998). 

Among terrestrial invertebrates, snails and earthworms may have elevated silver body burdens, 
although earthworms did not bioaccumulate silver (Ewell and others 1993, as cited in Ratte 
1998).  Silver reduces the growth rate of earthworms (Engel and others 1981, as cited in Ratte 
1998).   

J4-2.17  THALLIUM 

Thallium was considered a COPEC for terrestrial invertebrates, aquatic invertebrates, and 
birds.   
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Terrestrial and Aquatic Invertebrates 

Little information is available about the toxicological effects of thallium on terrestrial or 
aquatic invertebrates.  Trivalent thallium is the dominant species of thallium in fresh water.    
Lan and Lin (2005) report on the acute toxicity of trivalent thallium compounds on the 
freshwater invertebrate Daphnia magna.  The 48-hour LC50 values for thallium(III) nitrate, 
thallium(III) chloride, and thallium(III) acetate are 24, 61 and 203 µg/L, respectively. Trivalent 
thallium is much more toxic than monovalent thallium, which is in keeping with other metals 
such as cadmium(II), copper(II), and nickel(II) as the more biologically available species of the 
metals.  Trivalent thallium toxicity is significantly reduced by the formation of organic 
complexes (Lan and Lin 2005).  

Birds 

Very little information has been published on the effects of thallium on birds.  Thallium has 
been used as a poison to control predators and rodents.  Birds such as eagles, hawks, magpies, 
and turkey vultures were accidentally poisoned by these baits (Robinson 1948).  In one acute 
toxicity test, the effects observed in eagles included loss of muscular coordination, loss of 
balance, reluctance to move, loss of appetite, belligerence, fear-threat displays, falling, 
debilitation, loss of righting reflex, distress, breathing complications, and immobility (Bean 
and Hudson 1976).  In a study of starlings, an acute LD50 of 35 mg/kg was recorded by 
Schaefer in 1972 (EPA 1999).  

J4-2.18  TIN 

Tin was considered a COPEC for terrestrial and aquatic invertebrates and birds.   

In the environment, tin compounds are generally only sparingly soluble in water and are likely 
to partition to soils and sediments.   

Terrestrial Invertebrates 

No information on the toxicity of tin to terrestrial invertebrates was found.  

Aquatic Invertebrates 

Acute LC50s and EC50s of tin(II) for aquatic invertebrates in water range from 3.6 to 140 
mg/liter, with a 21-day EC50, based on reproductive success in daphnids, of 1.5 mg/liter (WHO 
2005).  No information on the toxicity of tin in sediments was found. 

Birds 

Exposure to tin metal via oral ingestion is described as practically harmless (JECFA 2001, as 
cited in WHO 2005).  Inorganic tin (as tin(II) chloride) had no significant effect on day-old 
chicks fed 200 mg of tin per kg diet for 21 days (Howell & Hill 1978). A significant increase 
in nearsightedness was reported during a 4-week exposure of ducklings to 1000 mg of tin per 
kg (as tin(II) chloride) in the diet (Van Vleet 1982).  
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J4-2.19  TITANIUM 

Titanium was considered a COPEC for plants, terrestrial invertebrates, and birds.  No 
information was available on the toxicity of titanium to plants, terrestrial invertebrates, or 
birds.  No information was found about the toxicological effects of tin on plants, terrestrial 
invertebrates, or birds. 

Titanium is a construction material, usually used in the form of alloys.  About 95% of the 
titanium consumed in the United States is used for aerospace applications, including air and 
space craft.  The rest is used in the chemical and electrochemical processing industries. 

J4-2.20  VANADIUM 

Vanadium was considered a COPEC for plants, terrestrial invertebrates, aquatic invertebrates, 
birds, and mammals. 

Plants 

No reports indicate vanadium is toxic to terrestrial plants under field conditions; however, 
concentrations of 140 mg/kg in soil may be toxic to plants in experimental studies (Kabata-
Pendias and Pendias 1992).   

Bioconcentration is more commonly observed in terrestrial environments in the lower plant 
phyla than in the higher, seed-producing phyla.  Plant uptake has been found in soils that 
contain water-soluble vanadium, although translocation from plant roots to aboveground parts 
is noted to be low (Byerrum, Eckardt, and Hopkins 1974).   

Terrestrial and Aquatic Invertebrates 

Vanadium is a naturally occurring element and is primarily released to soil through the natural 
weathering of geological formations (Byerrum, Eckardt, and Hopkins 1974; Van Zinderen 
Bakker and Jaworski 1980; both as cited in ATSDR 1992h).   

Vanadium exhibits some mobility under oxidizing, unsaturated conditions, but is immobile 
under reducing, saturated conditions (Van Zinderen Bakker and Jaworski 1980, as cited in 
ATSDR 1992h).  

In general, saltwater plants and invertebrates contain higher levels of vanadium than do 
terrestrial biota.   

Food-chain experiments show that ingested vanadium assimilates in low levels (Miramand and 
Fowler 1998).   

Although few data are available on the toxicity of vanadium to terrestrial invertebrates, 
evidence suggests that vanadium inhibits phosphorus mineralization and reduces respiration of 
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microbes in soil (Khafaji and Tabatabai 1979, Juma and Tabatabai 1977, Lighthart and others 
1977, all as cited in Efroymson, Will, and Suter 1997). 

Birds 

In a study by Berg, Bearse, and Merrill (1963), white leghorn chickens dosed with 10 mg/kg-
day vanadium exhibited a decrease in egg albumin.  White leghorn chickens dosed with 40 
mg/kg-day vanadium exhibited a decrease in egg production. 

Mammals 

Very little data exist on acute or chronic effects of vanadium in mammals, in part because of 
the extremely low absorption of vanadium from the gastrointestinal tract (Sittig 1991).  The 
study used to derive the TRV was based on a reproductive study of rats exposed to vanadium.  
Adverse effects were observed at all dose levels, including increased mortality of offspring, 
resulting in a LOAEL of 5 mg/kg-day. 

J4-2.21  ZINC 

Zinc was considered a COPEC for plants, terrestrial invertebrates, aquatic invertebrates, birds, 
and mammals. 

Zinc is an essential trace element for all living organisms, and zinc deficiency can be a 
problem for both plants and animals.   

Plants 

Many vegetation studies indicate little uptake of zinc by plants from the soil.  Low pH in soil 
promotes zinc uptake by plants, and high soil pH reduces zinc uptake.  High clay content, high 
soil cation exchange capacity, and high phosphate concentration in the soil also inhibit zinc 
uptake (Bodek and others 1988).  Transport of zinc into the plant is metabolically mediated 
and does not occur by passive diffusion.  Two factors — a decrease in temperature and 
anaerobic soils — decrease the uptake of zinc by plants (Collins 1981).  Once in the plant 
tissues, zinc is probably transported throughout the plant as the divalent ion (Collins 1981). 

Concentrations of zinc in acidic soils that produced toxicity to corn ranged from 450 to 1,400 
mg/kg available zinc; toxicity to cowpeas ranged from 180 to 700 mg/kg available zinc (Gall 
and Barnette 1940, as cited in Adriano 1986). Increasing levels of zinc in experiments with 
salinity produced no adverse effects on seed germination.  Only at high salinity levels did 
increased concentrations of zinc stimulate germination, relieving the salt inhibition of 
germination (Mrozek and Funicelli 1982). 

Terrestrial Invertebrates 

Zinc reduces growth, inhibits reproduction, and reduces survival in both terrestrial and aquatic 
invertebrates, including sensitive species of protozoans, sponges, mollusks, crustaceans, and 
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echinoderms (Eisler 1993).  In water fleas (Daphnia magna), reproduction was impaired by 
10 percent after a 21-day exposure to 70 ppb of zinc (EPA 1995). 

Sensitivity to zinc varies widely among terrestrial invertebrate species. A reduction in growth 
was observed in slugs fed 1,000 mg/kg in a 27-day study (Marigomez and others 1986, as cited 
in Eisler 1993).  Another study of slugs fed a diet of 1,000 mg/kg zinc for 30 days indicated 
that no adverse effects were observed except for glycogen depression (Recio and others 1988, 
as cited in Eisler 1993).  A study of earthworms exposed to zinc for 2 weeks reported an EC50 
of 662 mg/kg in artificial soil (Neuhauser and others 1985, as cited in Eisler 1993).  Woodlice 
fed soil litter that contained up to 12,800 mg/kg for 64 weeks exhibited adverse effects on 
reproduction at concentrations of 1,600 mg/kg and above, and increased mortality at 
concentrations greater than 6,400 mg/kg (Beyer and Anderson 1985, as cited in Eisler 1993).  

Aquatic Invertebrates 

Zinc reduces growth, inhibits reproduction, and reduces survival in both terrestrial and aquatic 
invertebrates, including sensitive species of protozoans, sponges, mollusks, crustaceans, and 
echinoderms (Eisler 1993).   

In invertebrates (Daphnia magna), reproduction was impaired by 10 percent after a 21-day 
exposure to 70 ppb of zinc (EPA 1995). 

Birds 

Birds are relatively tolerant to zinc ingested in the diet or drinking water (Eisler 1993).  The 
sensitivity to dietary zinc exposure varies among different species of birds; normal tissue 
concentrations of zinc are less than 210 mg/kg dry weight worldwide (Eisler 1993).  Acute 
effects of zinc in ducks include mortality, diarrhea, leg paralysis, and pancreatic degradation 
(Eisler 1993).  Poultry chicks fed 2,000 to 8,000 mg/kg of zinc exhibited reduced growth or 
died.  Domestic breeding hens fed 178 mg/kg of zinc for 3 weeks grew normally, but displayed 
immunosuppression (Eisler 1993).  Japanese quail, chickens, and turkeys fed diets containing 
zinc had decreased weight gain (NAS 1980).  Newly born and juvenile animals are more 
sensitive to zinc exposure than are adults.  The pancreas and bone are the primary areas of zinc 
deposition in birds (Eisler 1993). 

Mammals 

Excessive zinc intake adversely affects survival of all mammals tested and causes a wide 
variety of neurological, hematological, immunological, hepatic, renal, cardiovascular, 
developmental, and genotoxic effects (Public Health Service 1989, as cited in Eisler 1993).  
The adverse effects include growth retardation, testicular atrophy, skin changes, and poor 
appetite (Prasad 1979, as cited in Eisler 1993; Prasad 1995).  The pancreas and bone are 
primary areas of zinc deposition in mammals (Eisler 1993).  Toxic effects of zinc can be 
observed in many domestic animals, including dogs, cats, ferrets, cattle, sheep, and horses, 
after they ingest objects that contain zinc (Eisler 1993).  Elevated zinc concentrations in the 
diet of pregnant rats and sheep caused an increased incidence of hypocuprosis, still births, and 
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fetal resorptions (Ketchenson and others 1969, Campbell and Mill 1979, both as cited in 
Domingo 1994).   

Acute oral toxicity in rodents exposed to zinc is low, with LD50 values ranging from 30 to 
600 mg/kg body weight, depending on the zinc salt administered (International Programme on 
Chemical Safety [IPCS] 1996).  Acute effects in rodents after inhalation or intratracheal 
instillation of zinc compounds include respiratory distress, pulmonary edema, and infiltration 
of the lung by leukocytes.  Effects of zinc toxicity after short-term oral exposure to rodents 
include weakness, anorexia, anemia, diminished growth, loss of hair, and lowered food 
utilization.  Zinc produced no adverse symptoms in rodents at a level set at about 160 mg/kg 
body weight in rats (IPCS 1996).   

Pancreatic changes were observed in calves exposed to high levels of dietary zinc.  Short-term 
inhalation exposure of guinea pigs and rats to zinc oxide at concentrations greater than 
5.9 milligrams per cubic meter (mg/m3) resulted in inflammation and pulmonary damage.  
Long-term oral exposure to zinc indicated the target organs of toxicity to be the hematopoietic 
system in rats, ferrets, and rabbits; the kidney in rats and ferrets; and the pancreas in mice and 
ferrets.  The no observed effects level was reported to be less than 100 mg/kg for zinc sulfate 
fed to rats with respect to growth and anemia.  Increases in zinc concentrations in the body of 
experimental animals exposed to zinc are accompanied by reduced levels of copper, suggesting 
that some of the signs of toxicity ascribed to exposure to excess levels of zinc may be caused 
by zinc-induced copper deficiency.  Further studies have shown that exposure to zinc alters the 
levels of other essential metals in the body of exposed animals, including iron.  Some signs of 
toxicity observed in animals exposed to high levels of zinc can be alleviated by the addition of 
copper or iron (IPCS 1996). 

J4-3  ORGANOTINS 

Organotins were considered COPECs for plants and aquatic invertebrates.   

Organotins are a group of compounds characterized by at least one tin-carbon bond.  Mono- 
and diorganotins are used as polyvinyl chloride stabilizers in the plastics industry.  
Triorganotins are used in agriculture as fungicides, acaricides, and molluscicides, and are used 
in ship paints as antifouluants (Ema and others 1996).  Sources of organotins in the 
environment include leaching from organotin-stabilized pipes and ship paints, and losses from 
manufacturing of organotin containing materials. 

Plants 

Data on the toxicological effects of organotins on plants are limited. 

Aquatic Invertebrates 

Organotins are toxic and bioaccumulate.  Of the organotins, tributylin is the most toxic to 
aquatic life.  Tributylin has an increased fat solubility, which allows greater penetration of 
biological membranes.  This may be one reason for its greater toxicity (Champ and Pugh 
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1987).  Tributylin tends to bioaccumulate; the BCF from water was 23,000 for shellfish.  
Sensitivity to organotins varies among aquatic species; gastropods and bivalves are the most 
susceptible, followed by crustaceans, algae, and the fish.  Tributylin is slow acting and affects 
development and reproductive functions.  A species of Pacific oyster (Crassostrea gigas) has 
often been used in tributylin studies because of its sensitivity to tributylin.  One documented 
effect of exposure to tributylin on C. gigas is shell thickening. 

J4-4  SEMIVOLATILE ORGANIC COMPOUNDS  

J4-4.1  4-METHYLPHENOL 

4-Methylphenol was considered a COPEC for plants, terrestrial invertebrates, and birds.  
However, no information on the toxicological effects of 4-methylphenol on plants, 
invertebrates, or birds was found. 

4-Methylphenol is an isomer within a group of compounds called cresols and is also known as 
p-cresol.  Cresols are natural products present in many foods, as well as in animal and human 
urine.  Cresols are also released to the environment by the combustion of wood, coal, and fossil 
fuels.  Cresols can also be manufactured and used as disinfectants and deodorizers, to dissolve 
substances, and as starting chemicals for making other chemicals (ATSDR 2008). 

Cresols are quickly degraded when they react with compounds that are found in the 
atmosphere and can be removed from the atmosphere by rain; as a result, cresols are not 
persistent in air.  Cresols evaporate slowly from soil and water surfaces; however, they are 
quickly degraded by microorganisms in soil and they can be removed quickly by bacteria in 
rivers and lakes.  Cresols do not adsorb strongly to soils; therefore, they may migrate to 
groundwater below the soil surface.  This migration may be a problem at hazardous waste sites 
where cresols are buried (ATSDR 2008). 

J4-4.2  CARBAZOLE 

Carbazole was considered a COPEC for plants, terrestrial invertebrates, and mammals. 

Plants 

No information is available about the toxicological effects of carbazole on plants. 

Terrestrial Invertebrates 

No information is available about the toxicological effects of carbazole on terrestrial 
invertebrates. 

Mammals 

Because its structure and toxicity to plants and invertebrates are similar to low-molecular-
weight (LMW) polycyclic aromatic hydrocarbons (PAH), carbazole is assumed to affect 
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mammals in ways similar to the effects of LMW PAHs; these effects are described under the 
PAH heading in this attachment. 

J4-4.3  N-NITROSODIPHENYLAMINE 

N-nitrosodiphenylamine was considered a COPEC for plants and mammals.  

N-nitrosodiphenylamine is an orange-brown or yellow solid that can be man-made and which 
is used to produce rubber products. It was replaced by more efficient products in the early 
1980s, leaving just one manufacturer in the United States (ATSDR 1993e). N-
nitrosodiphenylamine biodegrades relatively quickly in soil (about 10 to 30 days depending on 
geochemical and physical properties of the soil). 

N-nitrosodiphenylamine is transported and partitioned in the air, water, and soil. N-
nitrosodiphenylamine has an estimated octanol-water partition coefficient (KOC) of from 830 to 
1,830, suggesting low mobility in soil (Lyman and others 1982, Swann and others 1983, both 
as cited in ASTDR 1993e).  N-nitrosodiphenylamine biodegrades relatively quickly in soil.  In 
sandy loam soil, one study found that 68% of added n-nitrosodiphenylamine was degraded 
after 30 days of incubation.  In the same study, n-nitrosodiphenylamine was completely 
degraded after only 10 days in soil amended with wheat straw (Mallik and Tesfai 1981 as cited 
in ASTDR 1993e). 

Plants 

No information was found on the toxicological effects of n-nitrosodiphenylamine on plants. 

Birds 

No information was found on the toxicological effects of n-nitrosodiphenylamine on birds. 

Mammals 

In a two-year study of rats and mice, rats were found to be more sensitive to the lethal effects 
of n-nitrosodiphenylamine than mice, in particular female rats. The NOAEL and LOAEL for 
female rats were 50 and 200 mg/kg/day, respectively. The NOAEL and LOAEL for mice were 
30 and 711 mg/kg/day, respectively (Cardy and others 1979 and NCI 1979, as cited in ATSDR 
1993e). A LOAEL of 200 mg/kg/day was observed for serious effects on the kidneys in rats 
(Cardy and others 1979 and NCI 1979, as cited in ATSDR 1993e). 

J4-4.4  PHENOL 

Phenol was considered a COPEC for terrestrial invertebrates, birds, and mammals. 

Although phenol is naturally found in small quantities in animal wastes and organic material, it 
is primarily a man-made chemical used to make plastics (such as nylon, epoxy, and other 
resins).  It is also used to kill bacteria and fungi found in watery slimes.  In addition, phenol is 
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used as an intermediate in the manufacture of many other organic materials, including 2,4-
dinitrotoluene (DNT), pentachlorophenol, and germicidal paints (ATSDR 1989).  

Terrestrial  Invertebrates 

 In a contact toxicity test, the reported range of LC50 values for earthworm species was  
2.4-10.6 micrograms per square centimeter (µg/cm2) (WHO 1994). 

Birds 

No information on the effects of phenol on birds was found. 

Mammals 

Phenol is a respiratory irritant.  Laboratory rats exposed continuously to 26 ppm inhaled 
phenol showed numerous signs of neurological impairment, such as muscle tremors, twitching, 
and imbalance (ATSDR 1989).  Oral doses of phenol also resulted in tremors, convulsions, and 
loss of coordination.  Phenol administered in water to pregnant rats resulted in a significant 
reduction in fetal body weight at 120 (mg/kg-day) (Jones-Price and others 1983a, as cited in 
ATSDR 1989).  Decreased maternal weight gain, tremors, and maternal mortality were 
observed at 280 mg/kg-day, as was decreased viability, growth retardation, and abnormal fetal 
development (Jones-Price and others 1983b, as cited in ATSDR 1989). 

A laboratory study of the effects of 2,4-dimethylphenol on rats produced a LOAEL of 250 
mg/kg-day and a NOAEL of 50 mg/kg-day.  After 90 days of exposure to doses of 5, 50, or 
250 mg of 2,4-dimethylphenol per kilogram body weight per day, some rats in the high-dose 
group exhibited signs of lethargy, prostration, ataxia, and hematological changes (EPA 1989, 
as cited in Integrated Risk Information System [IRIS] 1990). 

J4-5  POLYNUCLEAR AROMATIC HYDROCARBONS  

High-molecular-weight (HMW) PAHs were considered COPECs for plants, aquatic 
invertebrates, birds, and mammals.  LMW PAHs were considered COPECs for plants, aquatic 
invertebrates, and birds. 

Plants 

PAH compounds are discussed as a group because of the lack of information on the effects of 
individual PAH compounds on plants.  The grouping of PAH compounds to discuss potential 
effects is warranted because most exposures to PAHs in the environment are not to a pure 
compound but to a particle-bound, complex mixture of PAHs.  The physical and chemical 
properties of PAHs vary with molecular weight and the potential functional groups included in 
the structure as substitutions.  The greater the molecular weight of the PAH compound, the 
lower the water solubility, the higher the boiling point, and the greater the octanol-water 
partitioning coefficient (Kow) for the compound.  As a result, the volatilities and solubilities of 
PAHs with four to seven aromatic rings (HMW PAHs) are extremely low.  When combined 
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with their large molecular volumes, these attributes cause HMW PAHs to be relatively 
immobile (Eisler 1987). 

The biological fate of PAHs in soils is poorly understood, but much of the available 
information suggests that plants absorb LMW PAHs from soils (ATSDR 1995a).  These 
chemicals may be available for uptake from the rhizosphere (ATSDR 1995a).  In general, few 
studies have been published on the effects of PAHs on plants (Eisler 1987).  In 2003, a study 
was published on the effects of PAHs on red clover (Trifolium pretense), ryegrass (Lolium 
perenne), and mustard (Sinapsis alba) (Sverdrup and others 2003).  The study found that 
seedling growth was a sensitive endpoint, with the concentrations that showed EC20 values 
ranging from 37 to more than 1,000 mg/kg, and the concentrations that showed EC50 values 
ranging from 79 to more than 1,000 mg/kg.  Within each species, the differences in toxicity 
among compounds were small, but the differences in toxicity among species were significant.  
For example, the EC20 values for ryegrass ranged from 300 to more than 1,000 mg/kg, while 
the EC20 values for mustard ranged from 77 to 650 mg/kg.  Fluoranthene was found to be 
slightly less toxic than the other PAHs tested (pyrene, phenanthrene, and fluorene), as well as 
other closely related PAHs such as carbazole and dibenzofuran.  

Other studies have shown a decrease in plant growth in response to PAH exposure, particularly 
photomodified PAHs (Baek and others 2004; Huang, Zeiler, Dixon, and Greenberg 1996; 
Huang, McConkey, Babu, and Greenberg 1997; Huang, Krylov, Ren, McConkey, Dixon, and 
Greenberg 1997; Greenberg 2003).  Photoinduced toxicity results from photosensitization and 
photomodification reactions (Greenberg 2003; Huang, McConkey, Babu, and Greenberg 
1997).  Without photoactivation, PAHs are usually toxic only at high concentrations; soils 
contaminated with fuel oils that contain PAHs have resulted in toxicity to lettuce, barley, 
clover, and maize at concentrations of 0.3 to 4 grams per kilogram (g/kg), and toxicity to bean, 
wheat, and sunflower only at higher concentrations of 4 to 9 g/kg (Greenberg 2003). 

Aquatic Invertebrates 

In aquatic systems, PAHs tend towards increased toxicity with increased molecular weight 
(Eisler 1987).  In addition, although the rate of uptake from the environment is variable among 
species, bioaccumulation tends to be rapid.  Effects on benthic invertebrates include inhibited 
reproduction, delayed emergence, sediment avoidance, and mortality.  

Birds 

Information on the effects of PAH exposure on wildlife is limited, especially for birds.  PAHs 
cause embryotoxicity to mallard eggs when applied externally.  For example, PAHs such as 
7,12-dimethyl-benz(a)anthracene and chrysene are highly embryotoxic.  Several investigations 
have suggested that (1) the presence of PAHs in petroleum significantly enhances the overall 
embryotoxicity in avian species, and (2) the relatively small percent of the aromatic 
hydrocarbons contributed by PAHs in petroleum may confer much of the adverse biological 
effects reported after eggs have been exposed to microliter quantities of constituent PAHs, 
frequently characterized in crude oils (Albers 1983, Hoffman and Gay 1981, both as cited in 
Eisler 1987).   
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PAHs can be broken up into two groups based on molecular weight to evaluate the 
environmental fate and toxicity of PAHs.   

A summary of HMW PAH toxicity studies is presented below. 

Study 

Dose to Test Species  
(milligrams per kilogram 

body weight per day) 
Test Species  

(Body weight in grams) 

 
 

Effect Type 

Bond and others 1981 0.10 
Chickens 
(3,828) 

No effect 

Penn and Snyder 1988 40.0 
White Leghorn Chickens 

(3,822) 
Increase in 

arteriosclerotic plaques 

No adverse effects were observed in chickens exposed to 0.10 to 10.00 mg/kg dietary 
benzo(a)pyrene in a 4-week study (Bond and others 1981).  Other studies showed no effects to 
mallard and chicken embryos at similar doses (Hoffman and Gay 1981; Brunstrom, Broman, 
and Naf 1990).  Some effects were seen at doses of 40.0-mg/kg-day (Penn and Snyder 1988).   

Few studies have been published on the effects of LMW PAHs on birds, and no information on 
the toxic effects of individual LMW PAHs to avian receptors could be found.  However, no 
mortality or visible signs of toxicity were reported in a study of mallards fed a diet that 
contained a concentration of PAHs at 4,000 mg/kg (mostly LMW PAHs:  naphthalenes, 
naphthene, and phenanthrene) for 7 months.  Still, blood flow to the liver rose 30 percent and 
liver weight increased by 25 percent (Patton and Dieter 1980, as cited in Eisler 1987). 

Mammals 

A study of the effects of benzo(a)pyrene, considered representative of HMW PAHs, will be 
used for qualitative assessment.  Mice were administered a dose of 10 or 30 ppm of 
benzo(a)pyrene for 2 years, 6 hours per day for 5 days per week (NTP 1992, as cited in U.S. 
Air Force 2004).  No adverse effects on the reproductive organs, liver, kidney, heart, stomach, 
or intestines were observed in mice exposed to 30 ppm benzo(a)pyrene.  The TRV-equivalent 
concentration would be 28 mg/m3.  

J4-6  PCBS – AROCLOR-1254 AND AROCLOR-1260  

PCBs were considered COPECs for plants, terrestrial invertebrates, aquatic invertebrates, 
birds, and mammals. 

PCBs are found throughout the environment because of their widespread historical use and 
their poor rate of degradation in natural systems.  As a chemical class, PCBs are heterogeneous 
mixtures of various congeners of chlorinated biphenyls.  The environmental fate mechanisms 
that influence their environmental concentration and persistence primarily depend on their 
degree of chlorination.  The persistence of various PCB congeners increases with the degree of 
chlorination, as well as the position of the chlorine substituents.  Mono-, di-, and 
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trichlorobiphenyls biodegrade more rapidly than other congeners, while tetrachlorinated 
biphenyls biodegrade more slowly than other congeners.  Chlorinated biphenyls that bear five 
or more chlorine substituents are highly resistant to biodegradation.  Although higher 
chlorinated congeners may biodegrade very slowly, no other degradation mechanisms have 
been shown to be important in natural water and soil systems (Swackhamer and others 1986, 
Baker and others 1985, both as cited in National Library of Medicine [NLM] 1995; Callahan 
and others 1979). 

PCBs in soils and sediments bind tightly to particles within the matrix primarily because of 
their physicochemical characteristics, especially their low water solubility.  In general, PCB-
soil (or sediment) binding increases with the number of chlorine substituents in the PCB.  
Binding of PCBs in high organic content soils is greater than in soils that are relatively 
organic-poor.  For example, partitioning constants, or Kocs, that describe the distribution of 
PCBs bound to soil organic materials compared with the quantity partitioned in aqueous 
solution, range from 510 to 13,300,000.  Generally, most Kocs for PCB mixtures are greater 
than 5,000 (Sklarew and others 1987, as cited in NLM 1995).  Although PCBs generally do not 
leach from soils, the LMW PCBs (especially mono- and dichlorobiphenyls) have a greater 
ability to leach than more highly substituted PCBs.   

Plants 

Little information is available on the effects of PCBs on plants, thought to be fairly insensitive 
to organochlorine compunds.  In a study by Strek and others (1981), no significant effects were 
observed on the growth of harvested corn or sorghum grown in soil with a PCB concentration 
up to 1000 µg/g (Environment Canada 2003).  Additionally, the growth of soybean and beet 
was inhibited only in soil with a concentration of 1000 µg/g PCBs.  The same study showed 
little translocation of PCBs from the point of application on a leaf to the rest of the plant, 
although loss of the radio-label suggested volatilization (Weber and Mrozek, Jr. 1979, as cited 
in Environment Canada 2003).  

Terrestrial and Aquatic Invertebrates 

Very little information exists on the effects of PCBs on terrestrial and aquatic invertebrates.  
Adverse effects of PCBs on soil microorganisms have been evaluated, especially with respect 
to potential impacts on bioremediation success.  However, little information is available for 
evaluating PCB effects on soil community structure and function. 

Birds 

Birds are apparently less susceptible to the acute toxic effects of PCBs than mammals.  For 
example, dietary LC50s for various bird species ranged from 604 to 6,000 milligrams Aroclor 
per kilogram diet (Eisler 1986a).  Sublethal effects associated with exposure to PCBs include 
disruptions in normal patterns of growth and disruptions in reproduction, metabolism, and 
behavior in birds (Peakall and others 1972, as cited in Eisler 1986a).  Dietary PCB 
concentrations of 10 ppm have resulted in lower hatchability and erratic incubation behavior in 
ring doves; concentrations of 40 ppm have inhibited nest building and reproduction in 
mourning doves, and have resulted in fewer intact eggs from mallard ducks. 



 

Appendix J, IA F1 RI Report J4-40  
Former Mare Island Naval Shipyard 

Mammals 

PCBs are endocrine disruptors, altering hormone levels in common seals (Phoca vitulina) 
(Eisler 1986a).  From a comparative toxicity perspective, adverse effects of PCBs in mammals 
are similar to those noted in birds.  Most commonly, PCB exposures in mammals are 
associated with adverse effects that include endocrine disruption, reproductive failure, 
physiological effects, altered behavior, and mutagenic, carcinogenic, and teratogenic effects 
(Eisler 1986a; EPA 1997).  In mammals, the most consistent pathological changes occur in the 
liver, but in females, PCBs are transferred through lactation and placenta from adult to 
offspring; therefore, in utero effects and fetal toxicity may be expressed. 

J4-7  PESTICIDES 

J4-7.1  CHLORDANES 

Chlordanes were considered COPECs for plants and terrestrial invertebrates 

Chlordane is a broad-spectrum organochlorine pesticide consisting of approximately 
45 components, two of which are alpha-chlordane and gamma-chlordane.  

Based on field tests, soil column leaching tests, and an estimate of Koc, chlordane is expected 
to be generally immobile in soil (Cohen 1986, as cited in Hazardous Substance Databank 
[HSDB] 1994).  Chlordane applied at the surface usually remains in the top 20 centimeters of 
most soils.  Little biodegradation occurs in soil; chlordane residues have been detected in soil 
for 14 years (EPA 1988, as cited in Eisler 1990) and 20 years (Beeman and Matsumura 1981, 
as cited in ATSDR 1992d) after it was applied.  Volatilization is the most important pathway 
for chlordane release from surface soils (Beeman and Matsumura 1981, as cited in 
ATSDR 1992d), and its vapor toxicity can be persistent and extreme.   

Plants 

Residues of chlordane have been detected in vegetable crops grown in soils treated with 
chlordane (U.S. Department of Agriculture 1965, as cited in NLM 1995).  Chlordane 
bioconcentrates in roots and is translocated to shoots (ATSDR 1992d).  Little information was 
found on the toxicity of chlordane to plants. 

Terrestrial Invertebrates  

Little information is available on the toxicity of chlordane and heptachlor, although both are 
toxic to terrestrial invertebrates.  Chlordane was used extensively to control grubs, ants, and 
snails (Eisler 1990).  Heptachlor was used to control crop pests, household insects, and termites, 
and continues to be used to control fire ants in power transformers (Beyer, Heinz, and Redmon-
Norwoo 1996).  Earthworms were a nontarget soil species adversely affected by chlordane.  
Concentrations of chlordane in sediment were fatal to sandworms (Nereis virens) in 12 days 
(McLeese and others 1982, as cited in Eisler 1990).  Toxic effects decreased with increasing soil 
temperature and organic content (NRCC 1975, as cited in Eisler 1990).  Harris (1964) measured 
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a LD50 of 0.22 mg/kg for common field cricket larvae (Gryllus pennsylvanicus) exposed to 
heptachlor in soil for 20 hours.  No information was found that described the toxic effects of 
heptachlor epoxide to invertebrates.  

J4-7.2  DIELDRIN 

Dieldrin was considered a COPEC for plants, mammals and terrestrial invertebrates. 

Dieldrin was manufactured as a pesticide; however, it is also an abiotic and biotic degradation 
product of the pesticide aldrin and is extremely persistent in soils (ATSDR 2002a).  Dieldrin is 
currently registered for general use as an insecticide in the United States (ATSDR 2002a).  
Dieldrin is extremely nonpolar and has a strong affinity for organic matter, including animal 
fat and plant waxes (ATSDR 2002a).  Dieldrin has a high potential for bioaccumulation, as 
indicated by the range of its log Kow from 4.32 to 6.2 (ATSDR 2002a).  Dieldrin is stored in 
adipose tissue, liver, brain, and muscle of mammals, fish, and birds, in algae, plankton, insects, 
earthworms; and in the eggs of many bird species (International Agency for Research on 
Cancer [IARC] 1974).  

Plants 

No information was found on the effects of dieldrin on terrestrial plants; however, dieldrin has 
been shown to be taken up by various crops (ATSDR 2002a).  Dieldrin has been shown to be 
taken up by peanuts, which were found to store two to four times the concentration of dieldrin 
found in the soil (Beck and others 1962, as cited in Stickel, Stickel, and Spann 1968).  Foliar 
contamination of soybean plants was found to occur via root sorption and vapor sorption.  
Soybean seeds contained dieldrin in concentrations of about 10 percent of those in soil 
(Stickel, Stickel, and Spann 1968).  In a greenhouse experiment, soybeans, wheat, corn, alfalfa, 
brome grass, and cucumber seedlings grown in soils treated with 0.5 or 5.0 ppm dieldrin were 
shown to contain concentrations from about 3.4 to 29 percent of those in soil (Beall and Nash 
1969, as cited in ATSDR 2002a). 

Terrestrial Invertebrates  

There is no soil invertebrate Eco-SSL due to limited amount of data available on the toxic 
effects of dieldrin on invertebrates (EPA 2007b).  Dieldrin was found to induce the production 
of stress proteins in aquatic invertebrates (Hyalella azteca, Ampelisca abidta, Rhepoxynius 
abronius) with 24-hour LC50s between 6 and 60 µg/L (Werner and Nagel 1997). 

Mammals 

Decreased survival was seen in rats, dogs, and mice that consumed low doses of dieldrin over 
long periods (ATSDR 2002b).  Adverse effects of dieldrin exposure include tremors, 
hyperexcitability, irritability, convulsions, and increases in liver weight and size.  Increased 
post-natal mortality was also seen in mice and rats. 
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J4-7.3  BENZENE HEXACHLORIDE  

Benzene hexachlorides (BHC) were considered COPECs for plants, terrestrial invertebrates, 
and aquatic invertebrates. 

Plants  

BHC, also known as hexachlorocyclohexane (HCH), is a synthetic chemical that exists in eight 
chemical forms called isomers.  Technical-grade BHC was once used as an insecticide in the 
United States and typically contained alpha-, beta-, gamma-, delta-, and epsilon-BHCs.  One 
isomer, gamma-BHC, is currently imported and used as an insecticide on fruit, vegetables, and 
forest crops in the United States (ATSDR 2003).  In general, BHC isomers are broken down 
quickly in water; however BHC isomers were detected in soil 10 years after the final 
application of BHC (Heinisch and others 1993, as cited in ATSDR 2003).   

Terrestrial Invertebrates  

Technical-grade BHC was used as an insecticide to control crop pests (ATSDR 2003). 

Aquatic Invertebrates  

No information was found on the effects of beta-BHC on aquatic invertebrates. 

J4-7.4  DDT COMPOUNDS:  4,4-DDT, 4,4’-DDE, AND 4,4’-DDD 

Total dichlorodiphenyltrichloroethane (DDT) was considered a COPEC for plants, terrestrial 
invertebrates, and aquatic invertebrates. 

Historically, DDT was used for pest control worldwide.  In 1972, DDT was banned in 
the United States because it caused adverse effects on non-target species.  Commercial DDT is 
a mixture of chlorinated organic compounds, including 4,4’-DDT, 4,4’-
dichlorodiphenyldichloroethene (DDE), and 4,4’-dichlorodiphenyldichloroethane (DDD).  The 
fate and transport properties of all three compounds are similar.  DDT is persistent in the 
environment, is volatile, lipophilic, and is metabolized into toxic metabolites (Peterle 1991).  
4,4’-DDD, 4,4’-DDE, and 4,4’-DDT are only slightly soluble in water and sorb to soil and 
sediment particles (Thibodeaux 1979).  DDT bound to sediments is transported through 
erosion and movement of suspended particulates.  In its volatile form, DDT is also transported 
by rain (EPA 1975, as cited in DOI 1998).  DDT and related organochlorine chemicals are very 
slowly biodegraded in soil, and their half-lives exceed 15 years (Stewart and others 1971, as 
cited in ATSDR 1992f; Alexander 1965, as cited in Forsyth, Peterle, and Bandy 1983). 

Plants 

Terrestrial plants accumulate DDT (Forsyth, Peterle, and Bandy 1983).  DDT reduces 
photosynthesis in plants, retards growth, and reduces the plant’s ability to withstand 
environmental changes (EPA 1980, as cited in DOI 1998).   
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Terrestrial Invertebrates 

Over time, many invertebrates (through selection) developed a tolerance for DDT; thereafter, 
these invertebrates accumulated high concentrations of DDT with minimal adverse effects 
(Forsyth, Peterle, and Bandy 1983).  DDT causes immobilization, reproductive impairment, 
embryo deformation, reduced growth, and mortality in nonacclimated terrestrial and aquatic 
invertebrates (EPA 1975).  Mobilization of DDT in soil to more bioavailable forms by 
earthworms has been observed (Verma and Pillai 1991, as cited in EPA 1999).  4,4’-DDT and 
4,4’-DDE are considered relatively nontoxic to honey bees, with a topical LD50 of 27 
micrograms/bee (IPCS 1989a). 

Aquatic Invertebrates 

Over time, many invertebrates (through selection) developed a tolerance for DDT; thereafter, 
these invertebrates accumulated high concentrations of DDT with minimal adverse effects 
(Forsyth, Peterle, and Bandy 1983).  DDT causes immobilization, reproductive impairment, 
embryo deformation, reduced growth, and mortality in nonacclimated terrestrial and aquatic 
invertebrates (EPA 1975).   

J4-7.5  ENDRINS 

Endrins were considered COPECs for plants and terrestrial invertebrates. 

Historically, endrin was used as a pesticide to control insects, rodents, and birds, but it has not 
been produced or sold for general use in the United States since 1986.  Endrin aldehyde and 
endrin ketone are breakdown products of endrin.  Endrin is extremely persistent in soils.  In 
one study of sandy loam soils, 41 percent of endrin applied remained in the soil after 14 years 
(Nash and Woolson 1967, as cited in ATSDR 1996a).  

Plants  

Plants are known to take up endrin and its degradation products from soils long after endrin 
was last applied.  For instance, plants grown in soil treated with endrin 16 years before they 
were planted were shown to contain significant concentrations of endrin and its degradation 
products (Beall and others 1972, Nash and Harris 1973, both as cited in ATSDR 1996a).  No 
information was found on the effects of endrin on terrestrial plants (ATSDR 1996a).  

Terrestrial Invertebrates  

No information on the effects levels of endrin on invertebrates was found.  

J4-7.6  ENDOSULFAN I 

Endosulfan I was considered to be a COPEC for plants and terrestrial invertebrates. 

Endosulfan is an organochlorine insecticide used for control of a variety of insects on food 
crops such as grains, tea, fruits, and vegetables, and on nonfood crops such as tobacco and 
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cotton (ATSDR 2000a; Extension Toxicology Network (ETN) 1996a).  It is also used as a 
wood preservative (ATSDR 2000a).  The estimated Koc values for endosulfan range from 2000 
to 19,953, suggesting that endosulfan adsorbs strongly to soil particles, where it may remain 
for several years before it breaks down (State of California 1991, Peterson and Batley 1993, 
and Lyman 1990, all as cited in ATSDR 2000a).   

Plants 

Very few data were found on uptake of endosulfan II and endosulfan sulfate by plants.  
However, the data indicated the primary mechanism of uptake was through leaf absorption 
(EPA 1992c as cited in ATSDR 2000a).  Bean and sugar beet plants were found to translocate 
these compounds from leaves to roots (Beard and Ware 1969, as cited in ATSDR 2000a).  No 
information was found on toxicity of endosulfan II and endosulfan sulfate to plants. 

Terrestrial Invertebrates 

Endosulfan is an organochlorine insecticide used to control a wide range of insects on food 
crops such as grains, tea, fruits, and vegetables, and on nonfood crops such as tobacco and 
cotton (ATSDR 2000a; ETN 1996a).   

J4-7.7  HEXACHLOROBENZENE 

Hexachlorobenzene was considered a COPEC for plants, invertebrates, aquatic invertebrates, 
birds, and mammals.   

Plants 

No information on the toxicological effects of hexachlorobenzene on plants was found.  

Terrestrial Invertebrates 

No information on the toxicological effects of hexachlorobenzene on terrestrial invertebrates 
was found.  

Aquatic Invertebrates 

Limited data are available concerning the toxic effects of hexachlorobenzene in sediment on 
marine biota. Mortality of the marine shrimp, Crangon septemspinosa was observed in a 96-
hour toxicity test at the highest concentration tested, 300 µg/L (McLeese & Metcalfe 1980, as 
cited in WHO 1997). 

Birds 

A study of adult Japanese quail (Coturnix japonica) fed hexachlorobenze in their diet for 90 
days indicated increased mortality at 100 mg/kg in diet, and hatchability of eggs was 
significantly reduced at 20 mg/kg in diet. (Vos and others 1971, 1972, as cited in WHO 1997). 
At concentrations of 5 mg/kg in diet, increased liver weight and slight liver were observed. 
Eurasian kestrels (Falco tinnunculus) fed mice containing 200 mg/kg fresh body weight for 65 
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days exhibited significant weight loss, ruffling of feathers, tremors, increased liver weight and 
decreased heart weight (Vos and others 1972, as cited in WHO 1997). 

Mammals 

In a study of rats by Arnold and others (1985, as cited in EPA 2010), a NOAEL of 1.6 ppm in 
the diet (0.08 mg/kg/day) and a LOAEL of 8.0 ppm (0.29 mg/kg/day) were reported.  In the 
study, rats fed hexachlorobenzene were bred, and their offspring were also fed 
hexachlorobenzene.  Adverse effects observed included liver abnormalities, increased pup 
mortality, and kidney disease. 

J4-7.8  METHOXYCHLOR 

Methoxychlor was considered a COPEC for plants, aquatic invertebrates, and birds.   

Methoxychlor is a manufactured chemical currently used in the United States for insect 
control.  Methoxychlor does not occur naturally in the environment.  Most methoxychlor enters 
the environment when it is applied as an insecticide to forests, agricultural crops, and farm 
animals.  Once methoxychlor is deposited on the ground, it becomes bound to the soil.  As a 
result, it does not tend to migrate rapidly from one place to another (ATSDR 2002b)   

Methoxychlor can accumulate in some living organisms, including algae, bacteria, snails, 
clams, and some fish.  However, most fish and animals change methoxychlor into other 
substances that are rapidly released from their bodies, so methoxychlor does not usually build 
up in the food chain (ATSDR 2002b). 

Plants 

No information on the effects of methoxychlor on plants was found. 

Aquatic Invertebrates 

No information on the effects of methoxychlor on aquatic invertebrates was found. 

Birds 

Methoxychlor is somewhat toxic to birds, with reported acute oral LD50 values of greater than 
2,000 mg/kg for the mallard duck, sharp-tailed grouse, and California quail (Hidson, Tucker, 
and Haegele 1984, as cited in ETN 1996b).  The reported LC50 in Japanese quail for a 5-day 
study is greater than 5,000 ppm in the diet.  The LC50 values are greater than 5,000 ppm in 
bobwhite quail and ring-necked pheasants for 8-day exposures (Kidd and James 1991, as cited 
in ETN 1996b).  Dietary levels approaching 145 mg/kd-day did not affect the reproductive 
function of chickens in 8- to 16-week exposures (Smith 1991, as cited in ETN 1996b).  
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J4-8  DIOXINS AND FURANS 

Dioxins and furans were considered COPECs for plants, terrestrial invertebrates, aquatic 
invertebrates, birds, and mammals. 

The terms dioxins and furans refer to the isomers or congeners of polychlorinated dibenzo-p-
dioxins (PCDD) and polychlorinated dibenzofurans (PCDF).  These compounds are discussed 
together because of their similar chemical, physical, and toxicological characteristics.  Dioxins 
and furans are present as trace impurities during production of herbicides and polychlorinated 
biphenyls.  They are also formed during municipal waste combustion processes, bleaching at 
paper mills, and through natural combustion phenomena such as forest fires (Norris 1971 and 
Schweer and others 1990, as cited in Johnson, Heckathorn, and Thompson 1996).  Of these 
compounds, 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is the most toxic and is used as a 
basis for judging toxicity of dioxin and furan congeners (Johnson, Heckathorn, and Thompson 
1996). 

Dioxins and furans are hydrophobic and have a high affinity for soils, to which they strongly 
bind (Eisler 1986b).  TCDD is likely to have low bioavailability in soils of high organic 
content due to the affinity for soils.   Only a few dioxins and furans will bioaccumulate in fish 
since most congeners are rapidly metabolized (Beyer, Heinz, and Redmon-Norwood 1996).  In 
general, only 2,3,7,8-substituted congeners (such as TCDD) tend to accumulate in fish and 
other animals (Rappe and others 1987, 1991; Opperhuizen and Sijm 1990; and Zitko 1992, all 
as cited in Beyer, Heinz, and Redmon-Norwood 1996). 

Plants 

Concentrations of dioxin taken up into underground plant parts are in the same order of 
magnitude as the concentration in the soil, while the aerial parts contain 50 percent lower 
concentrations (ATSDR 1998).  TCDD as the most toxic dioxin congener has been found to 
bioaccumulate in plants (IPCS 1989b).   Facchetti and others (1986) reported higher levels of 
TCDD in roots than in the soil of plants grown in 2,3,7,8-TCDD; however the aboveground 
portion of those plants showed no significant increases in TCDD levels (as cited in IPCS 
1989b).  This is attributed to the likely evaporation of TCDD from the aboveground portion of 
the plants.  

Terrestrial Invertebrates 

Earthworms showed no adverse effects when held in soils containing 5 ppm of TCDD for 85 
days, and died at a concentration of 10 ppm (Eisler 1986b).  Because TCDD has a high affinity 
for soil and low solubility in water, potential for terrestrial invertebrate exposure to TCDD is 
likely.  There is little information on the toxicity of TCDD and ability of terrestrial 
invertebrates to bioaccumulate TCDD in the natural environment (ATSDR 1998a).  
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Aquatic Invertebrates 

Data on the toxicological effects of dioxins and furans on benthic invertebrates are limited.  
Bioconcentration has been shown to occur in aquatic organisms with mean levels of 29,200 
µg/kg(dry weight), and 5,840 µg/kg (wet weight).  Daphnia, a freshwater aquatic invertebrate, 
had reported BCFs of 4.3-4.4 mg/kg.  TCDD has very low water solubility and is expected to 
be associated with sediments or suspended material.  Photolysis and volatilization are the two 
processes through which TCDD degrades in the aquatic environment, with a half life ranging 
from 21 hours to 118 hours through photolysis and 46 days to 50 years for overall 
volatilization (EPA 2000).  

Birds 

TCDD injected into chick eggs produced embryonic mortality, edema, and malformations 
(Beyer, Heinz, and Redmon-Norwood 1996).  Other effects of TCDD exposure to birds include 
loss of appetite, hypoactivity, emaciation, weakness, muscular incoordination, tremors, 
convulsions, and immobility (Hudson and others 1984, as cited in Eisler 1986b).  Developing 
embryos are more sensitive than adult birds to TCDD, and embryotoxic effects include reduced 
hatchability, malformations, edema, and reduced organ and body weight (Elliott and others 
1996).  

Mammals 

Exposure to TCDD in rats and mice caused carcinomas in the liver, pharynx, skin, lung, and 
thyroid (Eisler 1986b).  TCDD had a greater effect on growth, survival, and reproduction of 
animals than on tumor formation.  Other effects on mammals include cleft palate in mice and 
intestinal hemorrhage in rats (Kociba and Schwetz 1982, as cited in Eisler 1986b).  
Bioconcentration has been demonstrated in fathead minnows over a 28-day exposure, and in 
other aquatic organisms which could directly impact mammals that feed on them (EPA 2000).  
LD50 values vary significantly by exposure to specific congeners of dioxin, as well as among 
species (ASTDR 1998).  

J4-9  EXPLOSIVES 

J4-9.1  PICRIC ACID 

Picric Acid was considered a COPEC for plants, terrestrial invertebrates, birds, and mammals. 

Plants 

There is insufficient data available to evaluate the toxicity of picric acid to plants.  

Terrestrial Invertebrates 

There is insufficient data available to evaluate the toxicity of picric acid to terrestrial 
invertebrates. 
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Birds 

A single reported Lowest Lethal Dose was reported for pigeons resulting from a single 
subcutaneous injection of 200 mg/kg picric acid (Registry of Toxic Effects of Chemical 
Substances [RTECS] 2001, as cited in U.S. Army Center for Health Promotion and Preventive 
Medicine [U.S. CHPPM] 2005).  

Mammals 

LD50 values of 290 mg/kg and 200 mg/kg were reported for male and female rats, respectively 
(Wyman and others 1992, as cited in U.S. CHPPM 2005) recorded.  Severe acidosis is the 
likely cause of death from these acute exposures.  Because data are few, the approximation 
method was used to develop TRVs.  The approximation method requires that uncertainty 
factors (100 to the female LD50 for the NOAEL-based TRV and 20 for the LOAEL-based 
TRV) be applied to these acute data (U.S. CHPPM 2000, as cited in U.S. CHPPM 2005).  
Therefore, a mammalian NOAEL-based TRV of 2 mg/kg-day and a LOAEL-based TRV of 10 
mg/kg-day were applied.  These values are in the same magnitude of the NOAEL reported by 
van Esch and others (1957, as cited in U.S. CHPPM 2005). Both are given a low degree of 
confidence due to the paucity of the data available for picric acid. Given the chemical 
structural similarities between picric acid and other nitroaromatics such as 2,4,6-trinitrotoluene 
and 1,3,5-trinitrobenzene, these values are within similar ranges and seem reasonable.  

Newborns were given picric acid at 0, 16.3, 81.4, or 407 mg/kg-day on postnatal days 4-17 for 
the dose-finding study, and at 0, 4.1, 16.3, or 65.1 mg/kg-day on days 4-21 for the main study. 
Mortality, reduced body weight, and behavioral changes were observed in rats given 81.4 and 
407 mg/kg per day in the dose-finding study, and reduced body weight was observed in males 
at 65.1 mg/kg per day during the dosing period of the main study (Takahashi and others 2004).  

Five-week-old male and female rats were given picric acid at 0, 20, 100, or 500 mg/kg-day for 
14 days for the dose-finding study, and at 0, 4, 20, or 100 mg/kg-day for 28 days for the main 
study.  Mortality was observed at 500 mg/kg-day in the dose-finding study.  Mortality or 
changes in body weight were not observed at doses of 100 mg/kg-day or less.  At 100 mg/kg-
day, testicular toxicity and anemia due to loss of red blood cells were found (Takahashi and 
others 2004).  

J4-9.2  2,4-DINITROTOLUENE AND 2,6- DINITROTOLUENE 

2,4-DNT was considered a COPEC for plants, terrestrial invertebrates, birds, and mammals.  

Both 2,4-DNT and 2,6-DNT are components of technical grade DNT, which is about 75 
percent 2,4-DNT, 20 percent 2,6-DNT, and 5 percent other isomers (EPA 1993, as cited in 
U.S. CHPPM 2006).  Both chemicals are precursors or byproducts of the synthesis of 
polyurethane foams, elastomers, coatings, and explosives.  Due to their similarities, they will 
be discussed together in this section. 
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Sunlight and bacteria break down 2,4-DNT into substances such as carbon dioxide, water, and 
nitric acid (ATSDR 1998b).  However, the presence of 2,6-DNT may inhibit the breakdown of 
2,4-DNT by bacteria (Nishini and Spain 1995, as cited in U.S. CHPPM 2006). 

Given their relatively low water solubility and affinity to lipids, neither 2,4-DNT nor 2,6-DNT 
is expected to accumulate much in plant or animal tissues (U.S. CHPPM 2006).  Therefore, 
food chain transfer is expected to be minimal. 

Plants 

No information was found on the direct uptake of 2,4-DNT by plants.  However, the structural 
similarity of 2,4-DNT to compounds taken up by plants and the value of 2 for the logarithm of 
its Kow suggest that 2,4-DNT can be taken up by plants (McFarlane and others 1987, as cited 
in ASTDR 1998b).  

Plant uptake of 2,4-DNT is expected to decrease in proportion to the organic content in soil 
because plant uptake of trinitrotoluene and other related nitroaromatic compounds is inversely 
related to the organic content of soils (Pennington 1988, as cited in ATSDR 1998b). 

Terrestrial Invertebrates 

No information was found on the toxicological effects of 2,4-DNT or 2,6-DNT on 
invertebrates. 

Birds 

The 2,4-DNT TRV for birds was based on a subchronic study of Northern Bobwhite exposed 
to pure 2,4-DNT in corn oil for 60 days (Johnson and others 2005, as cited in U.S. CHPPM 
2006).  Doses were 0, 1, 5, 15, or 25 mg/kg-day.  Most birds in the highest dose group died 
within 1 week.  Lethargy and diarrhea were observed.  The organ to body weight ratios for the 
brain, liver, and kidney were affected. The reported NOAEL and LOAEL of the study were 1 
and 5 mg/kg-day, respectively.  Due to the limited amount of toxicity data with respect to 
birds, confidence in the TRV is low.  

Mammals 

The 2,4-DNT TRV for mammals was based on a chronic study of dogs in which 
neuromuscular effects were observed.  The NOAEL and LOAEL based on severe paralysis and 
loss of coordination were 0.2 and 1.5 mg/kg-day (Ellis and others 1979, as cited in U.S. 
CHPPM 2006). In wild populations, these adverse effects would be ecologically relevant, as 
they would impair hunting and foraging, evasion of predators, and mating.  Because the 
neuromuscular effects occurred at lower concentration than other adverse effects, the TRV is 
likely to be protective of other endpoints. 

The 2,6-DNT TRV for mammals was based on a chronic study of rats exposed to 14 mg/kg-
day for one year.  Effects associated with exposure included decreased body weight, testicular 
degeneration, hepatocelluar degenerations, and other physiological alterations (Leonard and 



 

Appendix J, IA F1 RI Report J4-50  
Former Mare Island Naval Shipyard 

others 1979, as cited in U.S. CHPPM 2006).  In wild populations, these adverse effects could 
be ecologically relevant, as they could impact the reproductive performance of individuals.   

J4-10  VOLATILE ORGANIC COMPOUNDS 

Volatile organic compounds (VOC) were considered COPECs for plants, terrestrial 
invertebrates, and burrowing mammals  

J4-10.1  1,2-DICHLOROETHANE 

1,2-Dichloroethane was considered a COPEC for plants and terrestrial invertebrates.  

Plants 

Exposure to 3 mg/m3 1,2-dichloroethane vapor for 24 hours was lethal and mutagenic to barley 
kernels (Ehrenberg and others 1974, as cited in WHO 1995). 

Terrestrial Invertebrates 

In an acute filter paper contact test, the reported LC50 for earthworms (Eisenia  fetida) was 60 
µg/m2 (Neuhauser and others 1985, as cited in WHO 1995). 

J4-10.2  1,2-DICHLOROETHENE 

1,2-Dichloroethene was considered a COPEC for plants and terrestrial invertebrates.  

Plants 

No information was found on the effects of 1,2-dichloroethene on plants. 

Terrestrial Invertebrates 

No information was found on the effects of 1,2-dichloroethene on terrestrial invertebrates. 

J4-10.3  2-BUTANONE 

2-Butanone was considered a COPEC for plants and terrestrial invertebrates.  

The semivolatile organic compound (SVOC) 2-butanone was considered a COPEC in soil for 
plants.  2-Butanone is a colorless liquid with a sharp, sweet odor.  2-Butanone is produced 
naturally by some trees and occurs in some fruits and vegetables in small amounts.  However, 
most 2-butanone is produced for use in paints and other coatings because it is a solvent that 
quickly evaporates.  It is also used in glues and cleaning products.  2-Butanone is a byproduct 
of combustion and is released to the air in engine exhaust (ATSDR 1992a).   
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Plants 

No information was found on the effects of 2-butanone on plants.  It is a naturally occurring 
metabolic byproduct of plants and animals, which suggests that plants can tolerate exposures to 
2-butanone to a certain threshold (ATSDR 1992a).  No information on effect levels of 
2-butanone in plants was available.  

Terrestrial Invertebrates 

No information was found on the effects of 2-butanone on terrestrial invertebrates. 

J4-10.4  ACETONE 

Acetone was considered a COPEC for plants and terrestrial invertebrates. 

Acetone is a chemical found naturally in the environment and is also produced by industries.  It 
evaporates readily into the air and mixes well with water.  Acetone occurs naturally in plants, 
trees, volcanic gases, and forest fires.  People and animals breathe out acetone produced from 
the natural breakdown of body fat.  Acetone is also released during its manufacture and use, in 
exhaust from automobiles, and from tobacco smoke, landfills, and certain kinds of burning 
waste materials.  Acetone is also used as a solvent.  The levels of acetone in soil increase 
mainly because wastes that contain acetone are buried in landfills (ATSDR 1997a). 

Plants 

Very little data were found on the effects of acetone on plants.  Germination, root length, and 
plant heights for ryegrass, radish, and lettuce were not affected at a concentration of 100 mg/L 
in a study of plants exposed to acetone for 7 days (Gorsuch and others 1990, as cited in WHO 
1998). 

Terrestrial Invertebrates 

Evidence suggests that microbes break down acetone in soil (ATSDR 1997a).  However, no 
studies were found that describe the toxicity of acetone to soil invertebrates. 

J4-10.5  BENZENE 

Benzene was considered a COPEC for plants and terrestrial invertebrates. 

Benzene in soil rapidly volatilizes into the air and dissolves readily into water (ATSDR 
1997b).  Benzene biodegrades under aerobic soil conditions.  However, one study concluded 
that few organisms known to degrade benzene were present in soil.   

Plants 

Root uptake is not expected to be a major pathway to plants because benzene exists primarily 
in the vapor phase (ATSDR 1997b).   
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No information was found on the toxicity of benzene to plants.  

Terrestrial Invertebrates 

No information was found on the toxicity of benzene to invertebrates. 

J4-10.6  BROMOMETHANE 

Bromomethane was considered a COPEC for burrowing mammals.  

Bromomethane (also called methyl bromide) is a colorless gas without much smell. Some 
bromomethane is formed in the ocean, probably by algae or kelp.  However, most is made by 
humans to kill various pests (rats, insects, fungus, etc.) that might be present in homes, foods, 
or soil.  Some bromomethane is also used to make other chemicals.  Bromomethane breaks 
down in the environment to other chemicals. In air, it usually takes about 11 months for half 
the bromomethane that was released to disappear.  In underground water, it usually takes about 
1 month for half the bromomethane to break down (ATSDR 1992c).  

Burrowing Mammals 

Studies in animals indicate that acute exposures to levels of 160-980 ppm may be lethal 
(Alexeeff and others 1985; Eustis and others 1988; Honma and others 1985; Hurtt and others 
1987a; Irish and others 1940; Kato and others 1986, all as cited in ATSDR 1992c). Several 
studies reveal an extremely narrow margin between lethal and nonlethal exposures.  For 
example, Kato and others (1986, as cited in ATSDR 1992c) found no deaths in rats exposed to 
700 ppm for 4 hours, but 100% lethality in animals exposed to 800 ppm.  Similarly, Irish and 
others (1940, as cited in ATSDR 1992c) found 100% survival in rats exposed to 100 ppm for 
24 hours, and 100% lethality at 220 ppm.  Longer-term exposures of animals can lead to death 
after exposure to levels as low as 66-120 ppm (Drew 1984; Haber 1987; Hardin and others 
1981; Irish and others 1940; Reuzel and others 1987, all as cited in ATSDR 1992c).  

Edematous and hemorrhagic lesions were seen in lungs of several rodent species exposed to 
bromomethane (Irish and others 1940; Kato and others 1986; Reuzel and others 1987; Sato and 
others 1985, all as cited in ATSDR 1992c), and severe damage was also observed to the nasal 
epithelium (Eustis and others 1988; Hurtt and others 1987a, 1988a, all as cited in ATSDR 
1992c). These effects occur mainly at acute exposure levels of 100 ppm or higher, but may 
occur at levels of 3-10 ppm if exposure duration is extended (Reuzel and others 1987; Sato and 
others 1985, all as citied in ATSDR 1992c). 

J4-10.7  CARBON DISULFIDE 

Carbon disulfide was considered a COPEC for plants and invertebrates.   

Carbon disulfide is a liquid that evaporates at room temperature, and the vapor is more than 
twice as heavy as air.  Carbon disulfide evaporates rapidly when exposed to air and does not 
bind tightly to soils (EPA 1994b). 



 

Appendix J, IA F1 RI Report J4-53  
Former Mare Island Naval Shipyard 

Small amounts of carbon disulfide are released naturally to the earth’s surface in gases, for 
example, in volcanic eruptions or over marshes.  Microorganisms in the soil can also produce 
gas that contains carbon disulfide.  Several industries also use commercial carbon disulfide as a 
raw material to make products such as rayon, and carbon disulfide is used to dissolve rubber to 
make tires.  Carbon disulfide is also used in the manufacture of some pesticides (ATSDR 
1996b). 

Plants 

Carbon disulfide is not likely to be stored by plants (EPA 1994b), and is not expected to 
bioaccumulate in organisms because of its low logarithm Kow (2.14) and rapid metabolism in 
most animals (Beauchamp and others 1983, as cited in IPCS 2002).  Although few studies are 
available on the effects of carbon disulfide on plants, a study of three different plant species 
found that of all reduced sulfur gases studied, carbon disulfide had the lowest rate of transport 
from the leaf surface to the interior of the leaf (Taylor and others 1983, as cited in IPCS 2002).  
This low rate of transport may account for its relatively low toxicity, since its ability to cause 
leaf injury depends in large part on its ability to enter the interior tissues of the leaf. 

Terrestrial Invertebrates 

Carbon disulfide fumigation impacts terrestrial invertebrates with varying degrees of toxicity 
(Crookes and others 1993, as cited in IPCS 2002).  The 7-day LC50 for the mite Lepidoglyphus 
destructor, the most sensitive species identified, was 1.1 × 106 micrograms per cubic meter 
(Barker 1982, as cited in IPCS 2002).   

Aquatic Invertebrates 

No information was found on the effects of carbon disulfide on aquatic invertebrates. 

J4-10.8  CHLOROMETHANE 

Chloromethane, also known as methyl chloride, was considered a COPEC for plants and 
terrestrial invertebrates.  Chloromethane is released to the environment, primarily the air, 
through industrial processes.  Chloromethane is primarily degraded in the environment from 
water and soil through volatilization.  Its primary mechanism of action for toxicity is through 
inhalation (WHO 2000).  

Plants 

Little information was found on the effects of cloromethane on plants. Tomatoes, bush beens, 
and sugar beets were found to exhibit toxicity from exposure to chloromethane gas at levels 
greater than 2400 ppm (WHO 2000). 

Terrestrial Invertebrates 

No information was found on the effects of cloromethane on terrestrial invertebrates. 
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J4-10.9  CIS-1,2-DICHLOROETHENE AND TRANS-1,2-DICHLOROETHENE 

Cis-1,2-dichloroethene and trans-1,2-dichloroethene were considered COPECs for plants and 
terrestrial invertebrates, and cis-1,2-dichloroethene was considered a COPEC for burrowing 
mammals. 

Plants 

No information was found on the effects of cis-1,2-dichloroethene or trans-1,2-dichloroethene 
on plants. 

Terrestrial Invertebrates 

No information was found on the effects of cis-1,2-dichloroethene or trans-1,2-dichloroethene 
on terrestrial invertebrates. 

Burrowing Mammals 

Cis-1,2-dichloroethene and trans-1,2-dichloroethene were considered COPECs for burrowing 
mammals.  Rats exposed to cis- and trans-1,2-dichloroethene for 8 hours/day for 5 days 
exhibited systemic effects (Freundt and others 1977).  This study resulted in a NOAEL of 23.2 
mg/m3 for cis-1,2-dichloroethene and 1.88 mg/m3  for trans-1,2-dichloroethene.  

J4-10.10  DIBENZOFURAN 

Dibenzofuran was considered a COPEC for plants, terrestrial invertebrates, birds, and 
burrowing mammals.  No information is available on the acute, chronic, reproductive, 
developmental, and carcinogenic effects of dibenzofuran in animals (EPA 2007c). 

Plants 

No information was found on the effects of dibenzofuran on plants.  

Terrestrial Invertebrates 

No information was found on the effects of dibenzofuran on terrestrial invertebrates.  

Birds 

No information was found on the effects of dibenzofuran on birds.  

Burrowing Mammals 

No information was found on the effects of dibenzofuran on burrowing mammals.  

J4-10.11  ETHYLBENZENE 

Ethylbenzene was considered a COPEC for plants and terrestrial invertebrates. 
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Plants 

No information was found on the effects of ethylbenzene on terrestrial plants. 

Terrestrial Invertebrates 

A study of earthworms exposed to ethylbenzene adsorbed on filter paper in glass vials 
generated an LC50 value of 47 µg/cm2 (Neuhauser and others 1986, as cited in WHO 1996).  In 
a contact toxicity test, Callahan and others (1994) reported a 2-day LC50 value of 4.93 
micrograms per kilogram (µg/kg) (as cited in WHO 1996).  

J4-10.12  METHANE 

Methane was considered a COPEC for burrowing mammals because no inhalation TRV is 
available.  

Methane is a greenhouse gas that remains in the atmosphere for approximately 9-15 years. 
Methane is over 20 times more effective in trapping heat in the atmosphere than carbon 
dioxide over a 100-year period, and is emitted from a variety of natural and human-influenced 
sources. Human-influenced sources include landfills, natural gas and petroleum systems, 
agricultural activities, coal mining, stationary and mobile combustion, wastewater treatment, 
and certain industrial process (EPA 2007d).   

Methane is not toxic below the lower explosive limit of 5% (50,000 ppm).  However, when 
methane is present at high concentrations, it acts as an asphyxiant by displacing oxygen in the 
air and potentially causing symptoms of oxygen deprivation (Canadian Center for 
Occupational Health and Safety 2006). 

Burrowing Mammals 

No information is available on the effects on burrowing mammals.  

J4-10.13  NITROBENZENE 

Nitrobenzene was considered a COPEC for burrowing mammals.  

Nitrobenzene is an oily yellow liquid with an almond-like odor.  It may be pale yellow-brown 
in appearance.  It dissolves only slightly in water, but very easily in some other chemicals.  

Nitrobenzene is produced in large quantities for industrial use.  Approximately 98% of the 
nitrobenzene produced in the United States is used to manufacture a chemical known as 
aniline.  Nitrobenzene is also used to produce lubricating oils such as those used in motors and 
machinery.  A very small amount of nitrobenzene is used in the manufacture of dyes, drugs, 
pesticides, and synthetic rubber (ATSDR 1990c).   
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Burrowing Mammals 

According to a study on rats and mice, following inhalation, liver, lung, and splenic toxicity 
occurs (IARC 1996).  

Strain and species differences in response to nitrobenzene exposure via inhalation were 
demonstrated by Medinsky and Irons (1985, as cited in ATSDR 1990c). At an exposure level 
of 125 ppm nitrobenzene, there was a 40% rate of lethality in Sprague- Dawley (CD) rats and 
morbidity necessitating early sacrifice of all B6C3Fl mice.  Fischer-344 rats, however, 
tolerated this level for 2 weeks without any adverse clinical signs (ATSDR 1990c).  

Liver lesions reported in animals studies include hepatocyte Necrosis in male Sprague-Dawley 
(CD) rats exposed to nitrobenzene at 35 ppm for 2 weeks (Medinsky and Irons 1985, as cited 
in ATSDR 1990c) and increased liver weight, hepatocyte hyperlasia, and multinucleated 
hepatocytes in male B6C3F1 mice exposed to nitrobenzene at 16 ppm for 90 days (Hamm 
1984, as cited in ATSDR 1990c).   

Dose-related increases in kidney weights were observed in Fischer-344 rats (both sexes), but 
not in Sprague-Dawley (CD) rats exposed to nitrobenzene at 10 to 125 ppm for 14 days 
(Medinsky and Irons 1985, as cited in ATSDR 1990c).  At 125 ppm, hydropic degeneration of 
the cortical tubular cells was observed only in Sprague-Dawley rats (20% of males, 90% of 
females), and hyaline nephrosis only in Fischer-344 rats (100% of males, 20% of females).  
Renal effects reported in B6C3F1 mice in this study included minimal to moderate multifocal 
degenerative changes in tubular epithelium of males exposed to 35 ppm for 2 weeks.  
However, neither hydropic degeneration of the cortical tubular cells nor hyaline nephrosis was 
seen in mice even at the highest exposure level (125 ppm).  Using the same three animal 
models exposed to nitrobenzene at 5 to 50 ppm for 90 days, dose-related real lesions were 
observed in both rat strains but not in mice (Hamm 1984, as cited in ATSDR 1990c).  

Dose-related splenic lesions have been reported to occur in B6C3Fl mice exposed to 
nitrobenzene at 10 to 125 ppm for 14 days (Medinsky and Irons 1985, as cited in ATSDR 
1990c) and in F-344 and Sprague-Dawley (CD) rats at 5 to 50 ppm for 90 days (Hamm 1984, 
as cited in ATSDR 1990c). These lesions were described as sinusoidal congestion, an increase 
in extramedullary hematopoiesis and hemosiderinladen macrophages infiltrating the red pulp, 
and the presence of proliferative capsular lesions (ATSDR 1990c). 

J4-10.14  PYRENE 

Pyrene was considered a COPEC for burrowing mammals because no inhalation TRV is 
available.  Although limited information is available on pyrene, pyrene is assumed to have the 
same toxicological effects and environmental fate as other PAHs, such as benzo(a)pyrene 
(ATSDR 1995a).   
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Burrowing Mammals 

A dose-related decrease in survival was noted in hamsters after 60 weeks of inhalation 
exposure to 46.5 mg/m3 benzo(a)pyrene for 109 weeks (Thyssen and others 1981, as cited in 
ATSDR 1995a).  The authors attributed this reduced survival in part to toxic and carcinogenic 
effects induced by this PAH (e.g., tumors in the pharynx and larynx that could have inhibited 
food intake) (ATSDR 1995a).  

Groups of 40 Fischer-344/Crl rats/sex were exposed nose-only to an aerosol of benzo(a)pyrene 
(7.7 mg/m3) 2 hours/day, 5 days/week, for 4 weeks (Wolff and others 1989a, as cited in 
ATSDR 1995a).  Nasal and left lung sections were examined histopathologically. No 
treatment-related lesions were noted in the lungs or nasal cavities of the animals exposed to 
benzo[a]pyrene. Although this was a well-conducted inhalation toxicity study, it is not 
appropriate for use in risk assessment because only one concentration was studied (thereby 
precluding the assessment of a dose-response relationship); no adverse treatment-related 
effects were observed; and the only parts of the respiratory tract examined histopathologically 
were the lungs and nose (ATSDR 1995a).  

Groups of 40 Fischer-344/Crl rats/sex were exposed nose-only to an aerosol of benzo(a)pyrene 
2 hours/day, 5 days/week, for 4 weeks (Wolff and others 1989a, as cited in ATSDR 1995a).  
Kidney sections were examined histopathologically.  No treatment-related lesions were noted 
in the kidneys of the animals exposed to benzo(a)pyrene (ATSDR 1995a).  

J4-10.15  STYRENE 

Styrene was considered a COPEC for terrestrial invertebrates. Styrene is used in industrial 
processes to make plastics and rubbers.  Soil and sediments become contaminated through a 
variety of industrial processes including chemical spills, landfill disposal of styrene-containing 
wastes, and discharge of styrene-contaminated water.  A minor amount of styrene is produced 
naturally through microbial activities, as well as from some plants.  Its fate in the natural 
environment relies on its vapor pressure, and most styrene partitions into the atmosphere.  
Styrene is moderately mobile in soil (Roy and Griffin, as cited in ATSDR 2007).  The Kow for 
styrene has been measured at 1,445, indicating its potential for bioaccumulation (Banerjee and 
others 1980, as cited in ATSDR 2007).   Little is known about the toxicological effects of 
styrene in the natural environment, but due to its high Kow, it has the potential to accumulate in 
the fatty tissue of plants and animals (Kenaga and Goring 1980, as cited in ATSDR 2007).  

J4-10.16  TETRACHLOROETHENE 

Tetrachloroethene was considered a COPEC for plants and invertebrates.  Tetratchloroethene is 
a common industrial solvent widely used in dry cleaning.  Most of the tetrachloroethene 
released into water or soil evaporates into the air.  Tetrachloroethene is not likely to collect in 
fish or animals that live in the water (ATSDR 1997c).  Little information is available 
concerning the toxicity of plants and terrestrial invertebrates.  
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J4-10.17  TOLUENE 

Toluene was considered a COPEC for terrestrial invertebrates. 

Although toluene is a liquid at room temperature, toluene released to surface water or soil 
tends to evaporate quickly (ATSDR 2000b).  Metabolization of toluene limits its tendency to 
bioconcentrate in the food chain (ATSDR 2000b).   

Terrestrial Invertebrates 

No information was found on the effects of toluene on terrestrial invertebrates. 

J4-10.18  TRICHLOROETHENE 

Trichloroethene was considered a COPEC for plants and terrestrial invertebrates.  
Trichlorothene is a common industrial solvent.  Trichloroethene is released into water bodies 
through industrial discharge of waste water, and can leach out of soil and contaminate 
groundwater.  Its environmental fate and persistence depends upon the amount used during 
manufacture, as it has a relatively short half-life in the atmosphere (Class and Balschmiter 
1986, as cited in ATSDR 1997d).  It volatilizes rapidly from water but more slowly from soil 
and is relatively soluble in water.  Its Kow indicates that it has medium to high mobility in soil 
(Kenaga 1980, Swann and others 1981, as cited in ATSDR 1997d).  It has an estimated low 
tendency to bioaccumulate in species in the aquatic environment (Saisho and others 1994, as 
cited in ATSDR 1997d).  Biomagnification is not thought to be an issue in the aquatic food 
chain (Pearson and McConnell 1975, as cited in ATSDR 1997d). 

Plants 

Trichloroethene has been found at low levels in fruits and vegetables, indicating its ability to 
bioconcentrate in plants.  Schroll and others (1994) demonstrated that trichloroethene uptake 
occurs primarily through the aboveground foliage and not the roots of carrot and radishes, and 
also reported BCFs of 4.4 and 63.0, respectively (as cited in ATSDR 1997d).  There is little 
information on the toxicity of trichloroethene on plants.  

Terrestrial Invertebrates 

There is limited information about the toxicity of trichloroethene on terrestrial invertebrates.  

J4-10.19  VINYL CHLORIDE 

Vinyl chloride was considered a COPEC for burrowing mammals. 

Burrowing Mammals 

Vinyl chloride is a LMW organic compound that volatilizes rapidly after release to soil and 
surface water.  Storage in the bodies of mammals is limited due to its rapid metabolization and 
excretion (EPA 1999). In a study of rats exposed to 300,000 ppm vinyl chloride for 30 
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minutes, 100% mortality was observed (Mastromatteo and others 1960, as cited in ATSDR 
2004). Mice exposed to 50,000 ppm of vinyl chloride for 6 hours/day for 5 days exhibited 
hepatic effects (Reynolds and others 1975, as cited in ATSDR 2004). In another study, 
moderate intoxication of rats was observed after a 2-hour exposure at a concentration of 50,000 
ppm (Lester and others, as cited in ATSDR 2004).  Mice exposed to vinyl chloride at a 
concentration of 50,000 ppm for 1 hour exhibited ataxia (Hehir and others, as cited in ATSDR 
2004).  The NOAEL for this study was 5,000 ppm. 

J4-10.20  XYLENES 

Xylenes are considered a COPEC for plants and terrestrial invertebrates,  

Xylenes are distributed throughout the environment and have been detected in the atmosphere, 
rainwater, soils, surface waters, sediments, drinking water, and aquatic organisms.  Xylenes are 
primarily released to the environment from anthropogenic activities, except in smoke from 
forest fires or in petroleum seeping into the oceans from underground deposits.  Most of the 
xylenes (99.68 percent) volatilize into the atmosphere (Jori and others 1986, as cited in 
ATSDR 1995b).  The small amount of xylenes that may be released to soil is moderately 
mobile and can leach into groundwater, where the xylenes may persist for several years.  

Plants 

No information was found on the effects of xylenes on plants.  

Terrestrial Invertebrates 

No information was found on the effects of xylenes on terrestrial invertebrates. 
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CONTAMINANT FATE AND TRANSPORT IN GROUNDWATER  

This appendix was slightly modified since it was published in the February 2005 draft remedial 
investigation report (Sullivan and Tetra Tech 2006) – Table K-3 has been updated to include 
revised results and some text has been modified. 
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ACRONYMS AND ABBREVIATIONS 
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IA Investigation Area 
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K1.0  INTRODUCTION 

This appendix presents the evaluation of contaminant fate and transport at Investigation Area 
(IA) F1 of the former Mare Island Naval Shipyard (Mare Island) in Vallejo, California 
(Figure K-1).  This appendix focuses on results of groundwater modeling conducted for selected 
chemicals of potential concerns (COPC).  However, a fate and transport evaluation also was 
conducted for chemicals detected in soil, and results of the soil evaluation are included as an 
attachment to this appendix.   

Section K1.0 of this report discusses the objectives of modeling and rationale for selecting model 
codes.  Sections K2.0 and K3.0 discuss the approach to modeling and model calibration.  Section 
K4.0 presents the modeling results.  Section K5.0 summarizes the model limitations and Section 
K6.0 summarizes the model sensitivity.  Section K7.0 provides the conclusions, and Section 
K8.0 lists the documents used to prepare this appendix.  All tables and figures follow Section 
K8.0.  Attachments to this appendix are presented after the tables.  Attachment K1 provides 
model input and output screens, and Attachment K2 summarizes the evaluation of fate and 
transport of chemicals in soil at IA F1. 

K1.1  OBJECTIVES OF MODELING 

This section discusses the objectives of modeling at groundwater areas of concern identified at 
IA F1.  An evaluation of groundwater data presented in the remedial investigation (RI) report 
identified five subareas in IA F1, where concentrations of metals and chlorinated ethenes in 
groundwater samples collected from monitoring wells consistently exceeded applicable 
comparison criteria.  The term “consistently exceeded” is applied when the detected analyte 
concentration exceeds its respective concentration criterion in more than half of the sampling 
events.  However, concentrations of COPCs that exceeded applicable comparison criteria in grab 
groundwater samples were also included into the evaluation.  Although concentrations from the 
grab groundwater samples tend to be biased high, they were evaluated to maintain conservatism 
of the approach.  Appendix A to the RI report provides a complete list of comparison criteria.  
Table K-1 lists the groundwater analytes that exceeded comparison criteria in the five subareas. 

The objectives of modeling were to (1) simulate the migration of COPCs from source areas to 
the downgradient point of exposure (POE), identified for the purposes of this evaluation as the 
inland margin of the tidal wetland or intertidal mudflat adjacent to Mare Island Strait, as 
explained in Appendix J; (2) simulate the reasonable worst-case concentration of COPCs in 
groundwater that might be expected at the POE or simulate concentrations of COPCs observed 
in monitoring wells at IA F1 based on a calibrated model; and (3) compare simulated maximum 
concentrations of COPCs at the POE to comparison criteria presented in Appendix A of the RI 
report.  The COPCs for this modeling evaluation included aluminum, arsenic, barium,  
manganese, molybdenum, nickel, tetrachloroethene (PCE), trichloroethene (TCE), 1,2-
dichloroethene (DCE), and vinyl chloride (VC).  The selection of COPCs was based on an initial 
review of groundwater quality data presented in the RI report and summarized below.  In 
addition, the fate and transport of PCE and TCE was simulated in BIOCHLOR because they can 
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degrade to DCE and VC through the process of reductive dechlorination.  Most importantly, 
model input parameters were selected that would result in the most conservative model results 
possible or that would match with field data as closely as possible to generate a calibrated model.  
For this assessment, conservative model results are defined as results that yield reasonable worst-
case concentrations of COPCs at the POE.    

The model code BIOCHLOR Version 2.2 was used to simulate the migration of dissolved 
chlorinated ethenes (PCE, TCE, DCE, and VC) in groundwater at IA F1.  Specifically, 
BIOCHLOR simulated the reasonable worst-case concentration of chlorinated ethenes that might 
be expected in the future at the POE based on field data gathered at monitoring wells.  The 
BIOCHLOR model code uses an analytical transport module with sequential first-order decay to 
simulate the in situ biotransformation of chlorinated ethenes in a single zone or multiple reaction 
zones.  BIOCHLOR is a U.S. Environmental Agency (EPA)-approved screening model that is 
routinely used by various regulatory agencies, is in the public domain, and is supported by the 
International Groundwater Modeling Center. 

BIOSCREEN Version 1.4 was used to model the fate and transport of metals.  Section K1.2 
discusses the rationale for selecting these model codes. 

K1.2  RATIONALE FOR SELECTION OF MODEL CODES 

The model code BIOCHLOR Version 2.2 was selected because it is a fully functional analytical 
solute transport model with sequential first order decay for simulating in situ biodegradation 
(EPA 2000; Groundwater Services, Inc. 2002).  BIOCHLOR is primarily designed for simulating 
the sequential reductive dechlorination of chlorinated ethenes, which is modeled as a sequential 
first order decay process.  Based on observed low levels of dissolved oxygen and negative values 
of the oxidation-reduction potential at IA F1 (see Appendix G of the RI report), the groundwater 
conditions in Subareas 1, 2, 3, and 5 are likely anaerobic, which favors the degradation of 
chlorinated ethenes.  This observation is corroborated by the presence of biologically mediated 
byproducts of TCE such as cis-1,2-DCE (Olson and Davis 1990).  In addition, high levels of 
total organic carbon (TOC) in the silty clay unit suggest that migration of chlorinated ethenes 
away from the source areas would be retarded due to sorption.  BIOCHLOR also is capable of 
assessing the effects of retardation. 

The model code BIOSCREEN Version 1.4 (EPA 1996b) was selected to simulate the migration 
of metals, specifically aluminum, arsenic, barium, manganese, molybdenum, and nickel.  
BIOSCREEN is a screening-level model that simulates the fate and transport of analytes that do 
not undergo reductive dechlorination.  The model is based on the Domenico analytical solute 
transport solution (Domenico 1987), and it has the ability to simulate advection, dispersion, and 
retardation.  BIOSCREEN includes different model types, including solute transport without 
decay.  Therefore, the application of this model code to simulate the migration of metals at IA F1 
is appropriate.   
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K2.0  MODELING APPROACH 

The approach to modeling the fate and transport of contaminants in groundwater at IA F1 was 
simplified without compromising the objectives of modeling.  As a result, the analytical models 
(BIOCHLOR and BIOSCREEN) were used rather than the numerical models to simulate the 
migration of COPCs in groundwater.  Using analytical models resulted in cost savings and rapid 
development of modeling scenarios, but they may only be applied to meet the specific modeling 
objectives outlined in Section K1.2 (EPA 1992).  The limitations of using a simplified analytical 
modeling approach are more fully discussed in Section K5.0.  Most importantly, the approach to 
groundwater modeling allowed the selection of a reasonable worst-case scenario or a calibrated 
scenario, based on the quality and quantity of input parameters for each specific chemical. 

The reasonable worst-case modeling scenario was selected when the analyte was detected at only 
one monitoring well in a subarea.  At this point, it was assumed that the specific monitoring well 
was the source area for the contaminant.  Models of metals were constructed by incorporating a 
steady-state continuing source equal in concentration to the maximum detected concentration in 
monitoring wells at each source area in IA F1. 

The calibrated model scenario was selected when COPCs were detected in two or more 
monitoring wells in a subarea.  It was assumed that the monitoring well farthest from the POE 
was the source area for the contaminant.  Secondly, in the case of chlorinated ethenes being 
modeled by BIOCHLOR, conservative values (relatively long half-lives) were selected for the 
biodegradation decay coefficients for all model simulations.  These models were calibrated for 
IA F1 to yield conservative calibrated results.  This approach resulted in model simulations that 
likely overestimated concentrations of COPCs at the POE. 

K2.1  SITE CONCEPTUAL MODEL 

A conceptual model of the hydrogeology at IA F1 was formulated before computer codes were 
selected to simulate the migration of COPCs.  Flow system components include parameters such 
as groundwater flow direction and gradient, aquifer thickness, and water transmitting properties.  
Development of a conceptual model is always necessary before constructing a computerized 
groundwater flow or contaminant transport model (EPA 1992). 

The conceptual model for IA F1 was formulated to organize existing field data and literature-
derived parameter values so the groundwater flow system could be analyzed more readily.  The 
conceptual model was simplified as much as possible; however, enough complexity was retained 
to simulate adequately the behavior of the groundwater system for the intended purposes of 
modeling (Anderson and Woessner 1992).  A period of 100 years was assumed because it most 
closely represents the period when Mare Island was an active naval base.  Section K2.2 of this 
appendix summarizes the model assumptions used in formulating the conceptual model for 
IA F1.  The site conceptual model used for IA F1 is summarized below. 
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IA F1 is bounded by IA F2 to the north, by Mare Island Strait to the east, by IA G to the south, 
and by IA E to the west (Figure K-1).  From the surface down, IA F1 is underlain by patches of 
artificial fill but it is underlain typically by the silty clay unit, which rests on the Panoche 
formation bedrock.  The artificial fill unit, which is present primarily in Subarea 1, is only a few 
feet thick and can reach up to 8 feet thick in the northwestern portion of IA F1 (Subarea 1 and 
portions of Subarea 2). The fill consists of gravelly sand, sand, and sands with silt.  The silty clay 
unit progressively increases in thickness toward Mare Island Strait, where it reaches a thickness 
of more than 35 feet.  The depth to the bedrock varies from 0 to 3 feet below ground surface 
(bgs) in the western portion of IA F1 to more than 35 feet bgs in the eastern portion of the site 
(see Figures 1-5 through 1-7 in the RI report).  Appendix F of the RI report provides a complete 
description of the geology of Mare Island. 

Groundwater is generally encountered from 5 to 8 feet bgs throughout the site.  Groundwater 
flows east-northeast toward Mare Island Strait, primarily through the silty clay unit, pockets of 
fill material, and weathered bedrock.  Based on measurements from May 1999 the hydraulic 
gradient throughout most of IA F1 averages 0.0218 feet per foot (ft/ft).  The hydraulic 
conductivity was determined from the slug and pumping tests and averages 0.000192 centimeters 
per second (cm/sec).  The primary source of groundwater recharge at IA F1 is infiltration of 
precipitation during the wet season (November through March).  Groundwater generally flows 
toward the tidal wetland and Mare Island Strait. 

Subareas 1, 2, 3, and 5 had releases of chlorinated solvents, such as PCE, as evidenced by the 
detections of PCE and its daughter products (TCE, DCE, and VC) in monitoring wells at these 
subareas.  The presence of the daughter products in these subareas indicates a reducing 
environment, which causes the dechlorination of these solvents.  The time and masses of releases 
are not known.  Additionally, some concentrations of metals were detected, but again the time 
and concentrations of the release are unknown. 

K2.2  MODEL ASSUMPTIONS 

Physical and chemical model assumptions are listed below. 

Physical Assumptions 

• The maximum length of time for exposure is 100 years. 

• The aquifer is homogeneous, isotropic, and infinite in areal extent. 

• The area of concern is the well with the highest analyte concentration that has a 
detection level greater than its respective comparison criterion. 

• Groundwater flow is horizontal, unidirectional, and at steady state. 

• Groundwater flow is in the direction of shortest travel from the assumed location of 
the source area to the POE. 
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• The hydraulic conductivity is equal to 0.54 feet per day (ft/d), which is equal to 
0.000192 cm/sec. 

• The saturated thickness of the aquifer is equal to 15 feet. 

• The transmissivity equals 8.2 square feet per day (ft2/d). 

• The hydraulic gradient is equal to 0.0218 ft/ft. 

• The principal direction of the hydraulic gradient is to the northeast, and all 
groundwater flows to Mare Island Strait. 

• The aquifer effective porosity is equal to 0.20 (unitless) (Todd 1980). 

• The groundwater seepage velocity is 0.059 ft/d or about 21.7 feet per year.  This 
estimate is based on an average hydraulic conductivity of 0.54 ft/d, a hydraulic 
gradient of 0.0218 ft/ft, and an effective porosity of 0.20, using a variation of Darcy’s 
Law (Fetter 1980).  The following calculation was used to determine seepage 
velocity: 

v = (k x i) / ne 
where: 

v = seepage velocity, or pore water velocity (ft/d) 
k = hydraulic conductivity (ft/d) 
i = hydraulic gradient (ft/ft) 
ne = effective porosity (unitless) 

• The bulk density of the aquifer is equal to 1.7 grams per cubic centimeter. 

• The TOC content of the aquifer equals 0.10 percent.  The fraction of organic carbon 
equals 0.001. 

• The longitudinal dispersivity αx and transverse dispersivity αy are subarea-specific:  
 αx = 0.1L, where L is the distance from the source to the POE, and αy = 0.1αx.  The 
approach to estimating αx and αy is consistent with guidance from EPA and American 
Society for Testing and Materials (ASTM) (EPA 1996b; ASTM 1995).  The vertical 
dispersivity was set equal to 0.0001 to indicate that dispersion in a vertical plane is 
negligibly small.  For those models that were calibrated, the dispersivity and initial 
concentrations were varied to best fit the resulting curve to the data obtained from the 
field. 

• These parameter values were identical for all of the subareas that were modeled. 
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Chemical-Specific Assumptions 

• The source of contamination and source release is continuous and at a steady state.   

• The maximum concentrations of COPCs detected during the 2000 through 2002 
sampling events provide initial model conditions, including values for the model 
source strength. 

• The organic carbon partition coefficient for PCE, TCE, DCE, and VC equals 364, 
126, 24, and 57 liters per kilogram, respectively (based on calibrated values that are 
consistent with published values in EPA 1996a). 

• The retardation factors calculated by the BIOCHLOR model for chlorinated ethenes 
(PCE, TCE, DCE, and VC) are 4.1, 2.1, 1.2, and 1.5, respectively.  The assumed bulk 
density of 1.7 kilograms per liter and TOC of 0.1 percent were used in the calculation 
of retardation factors. 

• Even though metals are known to adsorb or precipitate under many common 
geochemical conditions, including the conditions present within IA F2, the 
retardation factor for each metal was set to a conservative value (equal to 1.0) in the 
BIOSCREEN models.  This parameter value maximizes the rate of contaminant 
migration to the POE. 

• Chlorinated ethenes biodegrade through a sequential first order decay process (Olsen 
and Davis 1992).  The values of chemical-specific decay coefficients were varied for 
each subarea during the modeling calibration process. 

• The simulated source release is through a vertical plane defined by the width of the 
area of concern (source width) and the saturated thickness, where the vertical plane is 
perpendicular to the groundwater flow direction (EPA 2000; Groundwater Services, 
Inc.  2002). 

The conceptual model described above formed the basis for selecting model input parameters 
and constructing the model.  Table K-1 summarizes the model parameters for source releases, 
and Table K-2 summarizes various transport parameter values that were incorporated in the 
modeling assessment.  To the extent practical, development of a conceptual model, setup of the 
model, and selection of input parameters incorporated all field data collected at the site and 
reasonable worst-case parameter values.     

K3.0  MODEL CALIBRATION 

A detailed calibration of the all BIOCHLOR models was performed.  However, the available 
data did not allow a detailed calibration of the BIOSCREEN models.  Both calibrated and 
uncalibrated model results are acceptable for the purpose of screening (Anderson and Woessner 
1992).  The calibration of the BIOCHLOR models was performed to simulate site-specific 
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conditions as closely as possible.  Calibration optimization was performed qualitatively by 
matching contaminant concentration profiles manually.  The calibration was performed to 
achieve the closest fit between simulated data and observed concentrations of COPCs in two or 
more wells.  The model parameters were adjusted using the following general sequence to 
optimize the model calibration:  

1. The distance between the contaminant source and monitoring wells (based on best 
available information on location of the point of contaminant release) 

2. Source concentration 

3. Longitudinal and transverse dispersivity 

4. Decay rate (for BIOCHLOR only) 

K4.0  MODEL RESULTS 

Table K-3 summarizes simulated concentrations of metals and chlorinated ethenes at the POE 
based on the revisions and updates to previous modeling runs performed for the Draft RI report 
(SulTech 2004).  Attachment K1 contains model input and output screens for model runs and 
COPCs that were evaluated previously (SulTech 2004).  It also includes input and output screens 
for model runs for COPCs that were not modeled previously (aluminum, manganese, and 
molybdenum).  Because of the budget constraints Attachment K does not include updated input 
and output screens for the previous modeling.  However, Table K-3 includes all the revised and 
new results. 

Model results presented in Table K-3 indicate that aluminum (Subareas 2 and 4), arsenic 
(Subarea 1), barium (Subarea 4), and nickel (Subareas 4 and 5) will exceed comparison criteria 
at the POE.  Chlorinated ethenes and other metals are not predicted to exceed comparison criteria 
at the POE. 

Concentrations of some COPCs evaluated are unlikely to be representative of actual dissolved 
concentrations in groundwater and may be associated with turbid samples.  For example, high 
aluminum concentration detected in monitoring well A187W01 is a single-time measurement; 
with aluminum not detected in nearby monitoring wells.  Similarly, high concentrations of 
COPCs measured in grab groundwater samples (aluminum, manganese, nickel, and TCE) are 
unlikely representative of actual dissolved concentrations.  Therefore, the simulated 
concentrations for these constituents at the POE are overly conservative.       

K5.0  MODEL LIMITATIONS 

For this investigation, model parameters were selected based on field data, where possible.  The 
hydraulic conductivity was based on slug and pumping tests.  While hydraulic conductivity 
varied from sandy to clayey, the sandy values were used in modeling to retain a more 
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conservative estimate.  The gradient of the site was taken as an average from the potentiometric 
surface generated from 1999 groundwater elevation data (Tetra Tech EM Inc. 2002).  The 
porosity of soil was established from a literature-based value for sandy soil (Todd 1980).  The 
type of modeling used for this evaluation is consistent with the characteristics of a “generic 
model” (Anderson and Woessner 1992).  According to Anderson and Woessner (1992), generic 
models are used to analyze flow in simplified hydrogeological systems and may be useful for the 
purpose of screening.  Generic models do not necessarily require formal calibration (Anderson 
and Woessner 1992).  Those models that were calibrated (BIOCHLOR and the arsenic 
BIOSCREEN models) can be said to be predictive models, but remain conservative because not 
all options for the models were calibrated. 

Numerous assumptions and simplifications were incorporated to develop the analytical transport 
models for IA F1, which in uncalibrated models is likely to result in overestimated 
concentrations of COPCs at the POE.  Uncalibrated model results provide a reasonable worst-
case analysis and are considered to be conservative for protecting human health and the 
environment.  Section K2.0 of this appendix summarizes the important assumptions and 
simplifications of this evaluation. 

Results obtained by using model calibration where field data were available and using worst-
case scenarios where data were unavailable were adequate to satisfy the primary objectives of 
this evaluation.  Specifically, modeling results provided an estimate of the concentration of 
COPCs that might be expected at the POE.  Model results can be used for the purpose of 
screening, but should not be used to accurately predict the concentration distribution of COPCs 
in groundwater. 

K6.0  MODEL SENSITIVITY 

The sensitivity of model results to input values was assessed by conducting model runs for 
plausible values for (1) groundwater velocity, (2) longitudinal dispersivity, and (3) retardation.  
The table below presents the modeled POE concentrations of arsenic at Subarea 1 based on 
results from monitoring well A215W01 for varying values of each of these parameters. 

RESULTS OF MODEL SENSITIVITY ANALYSIS 

Groundwater velocity 
(V) (feet /year) 

Longitudinal 
Dispersivity (αx) Retardation Factor1 (r) 

Exposure Point 
Concentration (µg/L) 

21.7 13.5 1 90 

2.17 13.5 1 77 

21.7 1.35 1 90 

21.7 13.5 247.5 0.00 

21.7 13.5 24.75 15 

Notes: 

1  Where the retardation factor r = 1+ ρ Kd/ ne.  Where ρ = bulk density and Kd = distribution coefficient (EPA 1996a). 

µg/L Micrograms per liter 
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The analytical results show that the modeled POE concentration is highly sensitive to the 
retardation factor and not very sensitive to groundwater velocity (reduction by factor of 10 
resulted in 15 percent reduction in POE concentration) or longitudinal dispersivity (reduction by 
a factor of 10 made no significant change in POE concentration). 

Using a retardation factor calculated from published values of the distribution coefficient 
(EPA 1996a), the POE concentration of arsenic would show no increase after 100 years due to 
the transport of arsenic from a source at monitoring well A215W01 in Subarea 1.  Using the 
derived retardation factor for arsenic of 247.5, the BIOSCREEN model indicates that 
comparison criteria for arsenic would only be exceeded after 2,500 years.  The 100-year POE 
concentration and time to exceed the comparison criterion at the POE were assessed using 
BIOSCREEN for all cases where the default modeling indicated that POE concentrations would 
exceed comparison criteria, as shown in Table K-3.  The table below shows the results for 
selected analytes using retardation factors. 

 
Effects of Using Retardation Factors on BIOSCREEN Modeled Exposure Point Concentrations 

Subarea 

Well 
Representing 

Source of 
Exceedance Analyte 

Retardation 
Factor1 

100-year 
Simulated POE 
Concentration 

(µg/L) 

Time to Exceed 
Comparison 

Criterion (years) 
1 A215W01 Arsenic 247.5 0.00 2500 
4 A190W04 Arsenic 247.5 19 240 
4 A190W04 Barium 349.5 6 >300 
4 A190W04 Nickel 553.5 0.00 >450 
5 USTA71M03 Nickel 553.5 0.00 >10,000 

Notes: 

1  Where the retardation factor r = 1+ Kd/ ne   Where bulk density and Kd  = distribution coefficient (EPA 1996a). 

Published values of the distribution coefficient for aluminum are not available (EPA 1996a).  
However, aluminum migration with groundwater is expected to be very limited.  At predominant 
above neutral pH that exists in soil and groundwater beneath the site (see Appendix G of the RI 
report), aluminum compounds would occur primarily in an undissolved form.  

K7.0  CONCLUSIONS 

Modeling of the fate and transport of groundwater contaminants at IA F1 was conducted using 
screening level models BIOSCREEN and BIOCHLOR.  The objectives of modeling were to (1) 
simulate the migration of COPCs from source areas to the downgradient POE, (2) simulate the 
concentrations of COPCs in groundwater that might occur at the POE, and (3) compare 
simulated maximum concentrations of COPCs at the POE to comparison criteria.   
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The analytical fate and transport model BIOSCREEN was used to simulate the migration of 
metals.  The approach to modeling included selecting input parameters that would result in more 
conservative model results where calibration was not possible.  Primarily the models could not 
be calibrated due to insufficient quality of downgradient groundwater data; therefore, the 
BIOSCREEN models produced the worst-case scenario for each metal evaluated.   

The analytical fate and transport model, BIOCHLOR, was used to simulate the migration of 
chlorinated ethenes (PCE, TCE, DCE, and VC).  The BIOCHLOR models were calibrated by 
varying one or more model parameters.  As with the uncalibrated models, the model simulations 
are inherently conservative due to (1) using a hydraulic conductivity value representing sandy 
materials, (2) assuming a continuous (infinite) contamination source, and (3) using a vertical 
dispersivity value of 0.0001 times the longitudinal dispersivity value. 

Model results indicate that aluminum (Subareas 2 and 4), arsenic (Subarea 1), barium (Subarea 
4), and nickel (Subareas 4 and 5) will exceed comparison criteria at the POE.  The chlorinated 
ethenes and other metals are not predicted to exceed comparison criteria at the POE.  The 
predicted concentrations of these COPCs are likely overestimated.  Model sensitivity analysis 
indicates that incorporating retardation into the model would result in POE concentrations 
exceeding comparison criteria after a period of hundreds of years at Subarea 4 and thousands of 
years at Subareas 1 and 5. 
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TABLE K-1: SUMMARY OF MODEL INPUT - SOURCE RELEASE PARAMETERS
Appendix K, Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Sub Area Exceedance Well 
Representing Source

Analyte Exceeding 
Comparison Criteria in 
Groundwater at Source

Maximum 
Concentration 
Detected (µg/L)

Source Width  a,b 

(feet)
Thickness of Sourcec 

(feet)

A215W01 Arsenic 112 50 15
A215W02 Vinyl Chloride 6 50 15

Aluminum 3,470 50 15
Arsenic 101 50 15

Molybdenum 12.6 50 15
Nickel 16.6 50 15

A187W02 Nickel 22.2 J 50 15
A187W03 Nickel 12.6 50 15

A187GB007 Trichloroethene 4,300e 50 15
A216W03 Manganese 11,100 50 15

Molybdenum 28.0 50 15
Nickel 22.5 J 50 15

cis-1,2-Dichloroethene 6,500 50 15
Vinyl Chloride 3,800 50 15

A190W01 Nickel 15.6 50 15
Barium 2,210 50 15
Nickel 21.2 50 15

Aluminum 3,960e 50 15
Manganese 7,770e 50 15

Nickel 20.3e 50 15
Trichloroethene 630 100 15

Tetrachloroethene 480 100 15
Vinyl Chloride 11 100 15

USTA71M03 Nickel  19 J 50 15

Notes:
a Width of area of concern is perpendicular to direction of transport.
b
c The thickness of the source zone corresponds to average saturated thickness of the sandy unit.
e Concentration detected in a grab groundwater sample.
J Estimated value

µg/L Micrograms per liter

5
A267W03

    The contaminant concentration in the source zone is set equal to the maximum concentration detected in the exceedance well. 

4

A248GB003

1

A187W01

2

A216W043

A190W04
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TABLE K-2: SUMMARY OF MODEL INPUT - TRANSPORT PARAMETERS
Appendix K, Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

(feet/day) (cm/sec)

A215W01 Arsenic Mare Island Strait 
(tidal wetland) 135 0.0218 0.544 1.92E-04 21.7 13.5 1.4 0.0

A215W02 Vinyl Chloride Mare Island Strait 
(tidal wetland) 330 0.0218 0.544 1.92E-04 21.7 10.0 1.0 0.0

Aluminum
Arsenic

Molybdenum
Nickel

A187W02 Nickel Mare Island Strait 
(tidal wetland) 440 0.0218 0.544 1.92E-04 21.7 44.0 4.4 0.0

A187W03 Nickel Mare Island Strait 
(tidal wetland) 695 0.0218 0.544 1.92E-04 21.7 69.5 7.0 0.0

A187GB007 Trichloroethene Mare Island Strait 
(tidal wetland) 610 0.0218 0.544 1.92E-04 21.7 61.0 6.1 0.0

A216W03 Arsenic Mare Island Strait 
(tidal wetland) 630 0.0218 0.544 1.92E-04 21.7 63.0 6.3 0.0

Molybdenum
Nickel

cis-1,2-Dichloroethene
Vinyl Chloride

A190W01 Nickel Mare Island Strait 
(tidal wetland)

130 0.0218 0.544 1.92E-04 21.7 13.0 1.3 0.0

Barium
Nickel  

Aluminum
Manganese

Nickel
Trichloroethene

Tetrachloroethene
Vinyl Chloride

USTA71M03 Nickel Mare Island Strait 
(intertidal mudflat) 270 0.0218 0.544 1.92E-04 21.7 27.0 2.7 0.0

Notes:
a Width of area of concern is perpendicular to direction of transport.
b Assumes an estimated effective porosity for sand of 0.20 (Todd 1980). 

cm Centimeter
µg/L Micrograms per liter
sec Second

0.01.92E-04 21.7 30.5 3.1Mare Island Strait 
(tidal wetland) 305 0.0218 0.544

21.7 10.0A267W03 Mare Island Strait 
(intertidal mudflat) 450 0.0218

0.0

Mare Island Strait 
(tidal wetland)

835 0.0218 0.544 1.92E-04 21.7 10 1.0 0.0

1.92E-04 21.7

5

Exceedance 
Well 

Representing 
Source

ExposurePointa

A248GB003

4

A187W01

0.544 1.92E-04

Vertical 
Dispersivity 

(feet)

0.0

Transverse 
Dispersivity 

(feet)

Analyte Exceeding 
Comparison Criteria 
in Groundwater at 

Source

Sub Area

3

1

Mare Island Strait 
(tidal wetland) 835

Distance 
to 

Exposure 
Point (feet)

1.92E-04

Longitudinal 
Dispersivity 

(feet)

Hydraulic 
Conductivity

380.0218 0.544

Hydraulic 
Gradient Between 
Source Area Well 

and Exposure 
Point (feet/feet)

Average Linear 
Velocityb of 

Groundwater 
(feet/year)

0.0218 0.544 83.5

0.0

1.0 0.0

A216W04

A190W04 Mare Island Strait 
(tidal wetland) 20 0.0218 0.544

8.4

2

Mare Island Strait 
(tidal wetland) 380

2.0 0.221.7

1.92E-04 21.7 3.8
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TABLE K-3: MODEL SIMULATED CONCENTRATIONS AT THE POE
Appendix K, Remedial Investigation Report, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Sub Area Exceedance Well 
Representing Source

Analyte Exceeding 
Comparison Criteria in 
Groundwater at Source

Categorization of 
Results

Comparison 
Criteria 
(µg/L)

Source 
Concentration 

(µg/L)

Simulated 
Concentration at 
Exposure Point 

(µg/L)

Comparison 
Criteria Exceeded 

at Exposure 
Point?

A215W01 Arsenic Reasonable Worst Case 78 112 90 Yes
A215W02 Vinyl Chloride Calibrated Model NA 6 0.1 No

Aluminum* Reasonable Worst Case 480 3,470 1,134 Yes
Arsenic Reasonable Worst Case 78 101 33 No

Molybdenum* Reasonable Worst Case 8.8 12.6 4.1 No
Nickel* Reasonable Worst Case 7.5 16.6 5.4 No

A187W02 Nickel Reasonable Worst Case 7.5 22.2 J 6.9 No
A187W03 Nickel* Reasonable Worst Case 7.5 12.6 2.5 No

A187GB007 Trichloroethene Reasonable Worst Case 200 4,300a 194 No
A216W03 Manganese* Reasonable Worst Case 5,400 11,100 2,448 No

Molybdenum Reasonable Worst Case 8.8 28 4.6 No
Nickel Calibrated Model 7.5 22.5 J 3.7 No

cis-1,2-Dichloroethene Calibrated Model 1,160 6,500 1.9E-06 No
Vinyl Chloride Calibrated Model NA 3,800 8.9E-07 No

A190W01 Nickel Reasonable Worst Case 7.5 15.6 7.7 Yes
Barium Reasonable Worst Case 1,200 2,210 2,210 Yes
Nickel Reasonable Worst Case 7.5 21.2 21.2 Yes

Aluminum Reasonable Worst Case 480 3,960a 1,721 Yes
Manganese Reasonable Worst Case 5,400 7,770a 3,377 No

Nickel Reasonable Worst Case 7.5 20.3a 8.8 Yes
Trichloroethene Calibrated Model 200 630 0.6 No

Tetrachloroethene Calibrated Model 450 480 6.7 No
Vinyl Chloride Calibrated Model NA 11 0.1 No

USTA71M03 Nickel Reasonable Worst Case 7.5  19 J 9.3 Yes

Notes:
* Simulation results obtained using dilution attenuation factor (DAF) derived from the model run for other chemical detected in the same well.  

The DAF is defined as a ratio of the source concentration to the simulated concentration at exposure point.
a Concentration detected in a grab groundwater sample.
J

µg/L
NA

Tetra Tech Tetra Tech EM Inc.
Water Board San Francisco Bay Regional Water Quality Control Board

Sources:
Water Board. 2000. "A Compilation of Water Quality Goals." Prepared by Jon B. Marshack, D. Env. Senior Environmental Specialist. March.
Water Board. 2008. "Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater." San Francisco Bay Region. May.

A216W04

1

5

3

4

A187W01

2

Tetra Tech 2002a. "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and Groundwater, Mare Island, California." April 19.

Estimated value

A190W04

Micrograms per liter

A267W03

A248GB003

Not available
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ATTACHMENT K1 
BIOSCREEN AND BIOCHLOR MODEL INPUT AND OUTPUT SCREENS 
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Appendix K, IA F1 RI Report K1-1   

This attachment presents input and output screens for chemicals modeled using the 
BIOSCREEN and BIOCHLOR models.  It contains model input and output screens for model 
runs and COPCs that were evaluated previously (SulTech 2004).  It also includes input and 
output screens for model runs for the COPCs that were not modeled previously (aluminum, 
manganese, and molybdenum).  Because of the budget constraints Attachment K does not 
include updated input and output screens for the previous modeling.  The table below lists page 
numbers for the input and output screens. 

Subarea 
Well Representing 

Source of Chemical 

Chemical Exceeding 
Comparison Criteria in 
Groundwater at Source 

Input Screen 
Page 

Output Screen 
Page 

1 
A215W01 Arsenic K1-2 K1-3 
A215W02 Vinyl Chloride K1-4 K1-5 

2 
A187W01 

Arsenic K1-6 K1-7 
Lead K1-8 K1-9 

A187W02 Nickel K1-10 K1-11 
A187W03 Cobalt K1-12 K1-13 

3 

A216W03 Arsenic K1-14 K1-15 

A216W04 

Cobalt K1-16 K1-17 
Nickel K1-18 K1-19 

cis-1,2-Dichloroethene K1-20 K1-21 
Vinyl Chloride K1-20 K1-22 

4 A190W04 
Arsenic K1-23 K1-24 
Barium K1-25 K1-26 
Nickel K1-27 K1-28 

5 
A267W03 

Trichloroethene K1-29 K1-30 
Tetrachloroethene K1-29 K1-31 

Vinyl Chloride K1-29 K1-32 
USTA71M03 Nickel K1-33 K1-34 

 

Additional COPCs modeled: 

3 A216W04 Molybdenum K1-35 K1-36 

4 A248GB003 
Aluminum K1-37 K1-38 

Manganese K1-39 K1-40 



BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 135 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 13.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 1.4 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.112
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .112
4.  BIODEGRADATION Dist. from Source  (ft) 0 14 27 41 54 68 81 95 108 122 135
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 1: Arsenic

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or

1
2
3
4
5

or

or

K1-2



SUBAREA 1:  ARSENIC CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 14 27 41 54 68 81 95 108 122 135

No Degradation 0.112 0.112 0.112 0.110 0.107 0.104 0.101 0.098 0.095 0.092 0.090

1st Order Decay 0.112 0.112 0.112 0.110 0.107 0.104 0.101 0.098 0.095 0.092 0.090

Inst. Reaction 0.112 0.112 0.112 0.110 0.107 0.104 0.101 0.098 0.095 0.092 0.090

Field Data from Site 0.112

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOCHLOR Natural Attenuation Decision Support System Mare Island - F1 Data Input Instructions:
Version 2.2 Subarea-1: VC 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    100 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 330 (ft) Test if

or Zone 1  Length* 330 (ft) Biotransformation
Hydraulic Conductivity K 1.9E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0218 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Continuous
2.  DISPERSION Single Planar
Alpha x* 10 (ft)
(Alpha y) / (Alpha x)* 1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 0.0 (-) Y1
3.  ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE 0
FractionOrganicCarbon, foc 1.0E-3 (-) TCE .02 0 View of Plume Looking Down
Partition Coefficient Koc DCE .083 0

PCE 364 (L/kg) 4.09 (-) VC .003 0 Observed Centerline Conc. at Monitoring Wells 
TCE 126 (L/kg) 2.07 (-) ETH 0
DCE 24 (L/kg) 1.20 (-)  
VC 57 (L/kg) 1.48 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.07 TCE Conc. (mg/L) .02
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .083 .0
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) .003 .0

PCE          TCE 3.00 0.79 ETH Conc. (mg/L)
TCE          DCE 0.70 0.74 Distance from Source (ft) 0 140
DCE           VC 0.60 0.64 Date  Data Collected 1998
VC           ETH 0.50 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x
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SUBAREA 1:  VINYL CHLORIDE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 33 66 99 132 165 198 231 264 297 330

No Degradation 0.00290 0.00194 0.00147 0.00123 0.00108 0.00098 0.00090 0.00083 0.00078 0.00074 0.00070
Biotransformation 0.00290 0.01358 0.01044 0.00677 0.00409 0.00238 0.00135 0.00076 0.00042 0.00023 0.00012

Monitoring Well Locations (ft)
0 140

Field Data from Site 0.0029 0.0003

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 380 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 380.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 3.8 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.101
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .101
4.  BIODEGRADATION Dist. from Source  (ft) 0 38 76 114 152 190 228 266 304 342 380
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 2: Arsenic

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or

1
2
3
4
5

or

or
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SUBAREA 2: ARSENIC CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 38 76 114 152 190 228 266 304 342 380

No Degradation 0.101 0.083 0.067 0.058 0.051 0.046 0.043 0.040 0.037 0.035 0.033

1st Order Decay 0.101 0.083 0.067 0.058 0.051 0.046 0.043 0.040 0.037 0.035 0.033

Inst. Reaction 0.101 0.083 0.067 0.058 0.051 0.046 0.043 0.040 0.037 0.035 0.033

Field Data from Site 0.101

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 380 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 380.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 3.8 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.00259
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .003
4.  BIODEGRADATION Dist. from Source  (ft) 0 38 76 114 152 190 228 266 304 342 380
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 2: Lead

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or
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4
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or

or
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SUBAREA 2: LEAD CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 38 76 114 152 190 228 266 304 342 380

No Degradation 0.00259 0.00212 0.00172 0.00148 0.00131 0.00119 0.00109 0.00102 0.00095 0.00090 0.00085

1st Order Decay 0.00259 0.00212 0.00172 0.00148 0.00131 0.00119 0.00109 0.00102 0.00095 0.00090 0.00085

Inst. Reaction 0.00259 0.00212 0.00172 0.00148 0.00131 0.00119 0.00109 0.00102 0.00095 0.00090 0.00085

Field Data from Site 0.003

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 440 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 44.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 4.4 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0222
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .022 .017
4.  BIODEGRADATION Dist. from Source  (ft) 0 44 88 132 176 220 264 308 352 396 440
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 2: Nickel

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet
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or

oror

or
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4
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or

or
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SUBAREA 2: NICKEL CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 44 88 132 176 220 264 308 352 396 440

No Degradation 0.0222 0.0177 0.0140 0.0119 0.0105 0.0095 0.0088 0.0082 0.0077 0.0073 0.0069

1st Order Decay 0.0222 0.0177 0.0140 0.0119 0.0105 0.0095 0.0088 0.0082 0.0077 0.0073 0.0069

Inst. Reaction 0.0222 0.0177 0.0140 0.0119 0.0105 0.0095 0.0088 0.0082 0.0077 0.0073 0.0069

Field Data from Site 0.022 0.017

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 695 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 69.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 7.0 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0034
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .003
4.  BIODEGRADATION Dist. from Source  (ft) 0 70 139 209 278 348 417 487 556 626 695
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 2: Cobalt

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet
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SUBAREA 2: COBALT CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 70 140 210 280 350 420 490 560 630 700

No Degradation 0.00340 0.00196 0.00145 0.00121 0.00105 0.00095 0.00087 0.00081 0.00075 0.00071 0.00068

1st Order Decay 0.00340 0.00196 0.00145 0.00121 0.00105 0.00095 0.00087 0.00081 0.00075 0.00071 0.00068

Inst. Reaction 0.00340 0.00196 0.00145 0.00121 0.00105 0.00095 0.00087 0.00081 0.00075 0.00071 0.00068

Field Data from Site 0.003

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 630 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 63.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 6.3 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0535
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .0535
4.  BIODEGRADATION Dist. from Source  (ft) 0 63 126 189 252 315 378 441 504 567 630
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 3: Arsenic

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet
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SUBAREA 3: ARSENIC CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 63 126 189 252 315 378 441 504 567 630

No Degradation 0.0535 0.0334 0.0251 0.0209 0.0183 0.0165 0.0151 0.0140 0.0132 0.0124 0.0118

1st Order Decay 0.0535 0.0334 0.0251 0.0209 0.0183 0.0165 0.0151 0.0140 0.0132 0.0124 0.0118

Inst. Reaction 0.0535 0.0334 0.0251 0.0209 0.0183 0.0165 0.0151 0.0140 0.0132 0.0124 0.0118

Field Data from Site 0.054

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 835 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 83.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 8.4 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0043
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .004
4.  BIODEGRADATION Dist. from Source  (ft) 0 84 167 251 334 418 501 585 668 752 835
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 3: Cobalt

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet
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W

or

oror

or
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3
4
5

or

or
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SUBAREA 3: COBALT CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 84 167 251 334 418 501 585 668 752 835

No Degradation 0.00430 0.00214 0.00156 0.00129 0.00113 0.00101 0.00092 0.00086 0.00080 0.00075 0.00071

1st Order Decay 0.00430 0.00214 0.00156 0.00129 0.00113 0.00101 0.00092 0.00086 0.00080 0.00075 0.00071

Inst. Reaction 0.00430 0.00214 0.00156 0.00129 0.00113 0.00101 0.00092 0.00086 0.00080 0.00075 0.00071

Field Data from Site 0.004

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 835 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 83.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 8.4 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0225
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .0225
4.  BIODEGRADATION Dist. from Source  (ft) 0 84 167 251 334 418 501 585 668 752 835
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 3: Nickel

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or

1
2
3
4
5

or

or
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SUBAREA 3: NICKEL CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 83 166 249 332 415 498 581 664 747 830

No Degradation 0.0225 0.0112 0.0082 0.0068 0.0059 0.0053 0.0049 0.0045 0.0042 0.0040 0.0037

1st Order Decay 0.0225 0.0112 0.0082 0.0068 0.0059 0.0053 0.0049 0.0045 0.0042 0.0040 0.0037

Inst. Reaction 0.0225 0.0112 0.0082 0.0068 0.0059 0.0053 0.0049 0.0045 0.0042 0.0040 0.0037

Field Data from Site 0.023

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOCHLOR Natural Attenuation Decision Support System Mare Island - F1 Data Input Instructions:
Version 2.2 Subarea-3: DCE, VC 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    100 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 835 (ft) Test if

or Zone 1  Length* 835 (ft) Biotransformation
Hydraulic Conductivity K 1.9E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0218 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Continuous
2.  DISPERSION Single Planar
Alpha x* 10 (ft)
(Alpha y) / (Alpha x)* 1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 0.0 (-) Y1
3.  ADSORPTION Width* (ft) 50
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE 0
FractionOrganicCarbon, foc 1.0E-3 (-) TCE .053 0 View of Plume Looking Down
Partition Coefficient Koc DCE .012 0

PCE 364 (L/kg) 4.09 (-) VC .16 0 Observed Centerline Conc. at Monitoring Wells 
TCE 126 (L/kg) 2.07 (-) ETH 0
DCE 24 (L/kg) 1.20 (-)  
VC 57 (L/kg) 1.48 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L)

Common R (used in model)* = 2.07 TCE Conc. (mg/L) .053
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .012 .001
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.160

PCE          TCE 3.00 0.79 ETH Conc. (mg/L)
TCE          DCE 0.70 0.74 Distance from Source (ft) 0 200
DCE           VC 0.33 0.64 Date  Data Collected 2003
VC           ETH 0.30 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x

K1-20



SUBAREA 3: CIS-1,2-DICHLOROETHENE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 84 167 251 334 418 501 585 668 752 835

No Degradation 0.01200000 0.00551165 0.00401616 0.00331274 0.00288365 0.00258716 0.00236644 0.00219274 0.00204558 0.00189828 0.00170694
Biotransformation 0.01200001 0.00898911 0.00277591 0.00081592 0.00024083 0.00007208 0.00002187 0.00000671 0.00000208 0.00000065 0.00000020

Monitoring Well Locations (ft)
0.00001 200

Field Data from Site 0.012 0.001

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All

0
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Prepare Animation
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SUBAREA 3: VINYL CHLORIDE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 84 167 251 334 418 501 585 668 752 835

No Degradation 0.1600000 0.0734887 0.0535489 0.0441699 0.0384487 0.0344955 0.0315525 0.0292365 0.0272744 0.0253104 0.0227592
Biotransformation 0.1600000 0.0306532 0.0096961 0.0033884 0.0012129 0.0004366 0.0001572 0.0000565 0.0000203 0.0000073 0.0000026

Monitoring Well Locations (ft)
0.00001 200

Field Data from Site 0.160

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All

0
84 167 251 334 501 585 668 752 835
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 20 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 2.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 0.2 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0643
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) Infinite Infinite (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .064
4.  BIODEGRADATION Dist. from Source  (ft) 0 2 4 6 8 10 12 14 16 18 20
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 4: Arsenic

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or

1
2
3
4
5

or

or
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SUBAREA 4: ARSENIC CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 2 4 6 8 10 12 14 16 18 20

No Degradation 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643

1st Order Decay 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643

Inst. Reaction 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643 0.0643

Field Data from Site 0.064

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 20 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 2.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 0.2 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 2.21
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) 2.21
4.  BIODEGRADATION Dist. from Source  (ft) 0 2 4 6 8 10 12 14 16 18 20
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 4: Barium

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or
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or

or
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SUBAREA 4: BARIUM CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 2 4 6 8 10 12 14 16 18 20

No Degradation 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210

1st Order Decay 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210

Inst. Reaction 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210 2.210

Field Data from Site 2.210

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 20 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 2.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 0.2 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.0212
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) Infinite Infinite (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .021
4.  BIODEGRADATION Dist. from Source  (ft) 0 2 4 6 8 10 12 14 16 18 20
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 4: Nickel

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L
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or
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or
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or
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SUBAREA 4: NICKEL CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 2 4 6 8 10 12 14 16 18 20

No Degradation 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212

1st Order Decay 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212

Inst. Reaction 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212 0.0212

Field Data from Site 0.021

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOCHLOR Natural Attenuation Decision Support System Mare Island - F1 Data Input Instructions:
Version 2.2 Subarea-5: PCE, TCE, VC 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    100 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 100 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 450 (ft) Test if

or Zone 1  Length* 450 (ft) Biotransformation
Hydraulic Conductivity K 1.9E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.0218 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Continuous
2.  DISPERSION Single Planar
Alpha x* 10 (ft)
(Alpha y) / (Alpha x)* 1 (-)     Source Thickness in Sat. Zone* 15 (ft)
(Alpha z) / (Alpha x)* 0.0 (-) Y1
3.  ADSORPTION Width* (ft) 100
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE .48 0
FractionOrganicCarbon, foc 1.0E-3 (-) TCE .4 0 View of Plume Looking Down
Partition Coefficient Koc DCE .4 0

PCE 364 (L/kg) 4.09 (-) VC .011 0 Observed Centerline Conc. at Monitoring Wells 
TCE 126 (L/kg) 2.07 (-) ETH 0
DCE 24 (L/kg) 1.20 (-)  
VC 57 (L/kg) 1.48 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L) .48 .0

Common R (used in model)* = 2.07 TCE Conc. (mg/L) .4 .36
4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .4 .11
Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) .011 .002

PCE          TCE 1.00 0.79 ETH Conc. (mg/L)
TCE          DCE 0.00 0.74 Distance from Source (ft) 0 140
DCE           VC 0.09 0.64 Date  Data Collected 1999-2003
VC           ETH 4.00 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste Example 

Restore 
Formulas 

RUN CENTERLINE 
Help

Natural Attenuation
Screening Protocol

L

W

or

RUN ARRAY

Zone 2=
L - Zone 1

C

RESET

Source Options

SEE OUTPUT

    λ
HELP

Calc.
Alpha x

K1-29



SUBAREA 5: TRICHLOROETHENE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 45 90 135 180 225 270 315 360 405 450

No Degradation 0.400 0.362 0.305 0.266 0.238 0.218 0.202 0.189 0.178 0.169 0.161
Biotransformation 0.4000 0.632 0.580 0.514 0.461 0.421 0.389 0.363 0.342 0.323 0.308

Monitoring Well Locations (ft)
0 140

Field Data from Site 0.400 0.360

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE
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SUBAREA 5: TETRACHLOROETHENE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 45 90 135 180 225 270 315 360 405 450

No Degradation 0.480000000 0.434121263 0.365475434 0.318756564 0.285764756 0.261092870 0.241803619 0.226207975 0.213268696 0.202312001 0.192878845
Biotransformation 0.479999835 0.092450870 0.016575173 0.003078640 0.000587771 0.000114365 0.000022556 0.000004494 0.000000902 0.000000182 0.000000037

Monitoring Well Locations (ft)
0 140

Field Data from Site 0.480 0.000

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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SUBAREA 5: VINYL CHLORIDE CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 45 90 135 180 225 270 315 360 405 450

No Degradation 0.01100 0.00995 0.00838 0.00730 0.00655 0.00598 0.00554 0.00518 0.00489 0.00464 0.00442
Biotransformation 0.01100 0.00456 0.00317 0.00232 0.00175 0.00134 0.00105 0.00082 0.00066 0.00053 0.00043

Monitoring Well Locations (ft)
0 140

Field Data from Site 0.011 0.002

Time:
100.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115      1.  Enter value directly....or

Run Name      2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 270 (ft)          formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*        Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20      Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)        (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 27.0 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 2.7 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.019
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .019
4.  BIODEGRADATION Dist. from Source  (ft) 0 27 54 81 108 135 162 189 216 243 270
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 5: Nickel

Vertical Plane Source:  Look at Plume Cross-Section and 
Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, Dispersivities, R,  
lambda, other

RUN 
CENTERLINE RUN ARRAY

Help Recalculate This 
Sheet

L

W

or

oror

or

1
2
3
4
5

or

or
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SUBAREA 5: NICKEL CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)

TYPE OF MODEL 0 27 54 81 108 135 162 189 216 243 270

No Degradation 0.0190 0.0183 0.0163 0.0146 0.0133 0.0123 0.0114 0.0108 0.0102 0.0097 0.0093

1st Order Decay 0.0190 0.0183 0.0163 0.0146 0.0133 0.0123 0.0114 0.0108 0.0102 0.0097 0.0093

Inst. Reaction 0.0190 0.0183 0.0163 0.0146 0.0133 0.0123 0.0114 0.0108 0.0102 0.0097 0.0093

Field Data from Site 0.019

Time:

100 Years
Next Timestep

Prev Timestep

Calculate
Animation Recalculate This Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115     1.  Enter value directly....or

Run Name     2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 835 (ft)         formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*       Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20     Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)       (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity alpha x 83.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 8.4 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 0.028
Estimated Plume Length Lp (ft) .

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) .028
4.  BIODEGRADATION Dist. from Source  (ft) 0 84 167 251 334 418 501 585 668 752 835
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
S.Area 4: Molybdenum

Vertical Plane Source:  Look at Plume Cross-Section 
and Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, 
Dispersivities, R,  lambda, other

RUN 
CENTERLINE RUN ARRAY Help Recalculate This 

Sheet
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or

oror

or
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or

or

K1-35



SUBAREA 4 MOLYBDENUM CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 84 167 251 334 418 501 585 668 752 835

No Degradation 0.028 0.014 0.010 0.008 0.007 0.007 0.006 0.006 0.005 0.005 0.005
1st Order Decay 0.028 0.014 0.010 0.008 0.007 0.007 0.006 0.006 0.005 0.005 0.005

Inst. Reaction 0.028 0.014 0.010 0.008 0.007 0.007 0.006 0.006 0.005 0.005 0.005
Field Data from Site 0.028

Time:
100 Years

Next Timestep

Prev Timestep

Calculate
Animation

Recalculate This 
Sheet
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115     1.  Enter value directly....or

Run Name     2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 305 (ft)         formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*       Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20     Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)       (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity alpha x 30.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 3.1 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 3.96
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) 3.96
4.  BIODEGRADATION Dist. from Source  (ft) 0 31 61 92 122 153 183 214 244 275 305
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
Sub Area 4: Aluminum

Vertical Plane Source:  Look at Plume Cross-Section 
and Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, 
Dispersivities, R,  lambda, other

RUN 
CENTERLINE RUN ARRAY Help Recalculate This 

Sheet

L

W

or

oror

or
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or
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SUBAREA 4 ALUMINUM CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 31 61 92 122 153 183 214 244 275 305

No Degradation 3.960 3.687 3.174 2.796 2.521 2.312 2.146 2.012 1.899 1.804 1.721
1st Order Decay 3.960 3.687 3.174 2.796 2.521 2.312 2.146 2.012 1.899 1.804 1.721

Inst. Reaction 3.960 3.687 3.174 2.796 2.521 2.312 2.146 2.012 1.899 1.804 1.721
Field Data from Site 3.960

Time:
100 Years
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BIOSCREEN Natural Attenuation Decision Support System Data Input Instructions:
Air Force Center for Environmental Excellence Version 1.4 115     1.  Enter value directly....or

Run Name     2.  Calculate by filling in grey  
1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 
Seepage Velocity* Vs 21.7 (ft/yr) Modeled Area Length* 305 (ft)         formulas, hit button below).

or Modeled Area Width* 50 (ft) Variable*       Data used directly in model. 
Hydraulic Conductivity K 1.9E-04 (cm/sec) Simulation Time*    100 (yr) 20     Value calculated by model.
Hydraulic Gradient i 0.0218 (ft/ft)       (Don't enter any data).
Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 15 (ft)
2.  DISPERSION Source Zones:
Longitudinal Dispersivity alpha x 30.5 (ft) Width* (ft) Conc. (mg/L)*
Transverse Dispersivity* alpha y 3.1 (ft) 1
Vertical Dispersivity* alpha z 0.0 (ft)

or 50 7.77
Estimated Plume Length Lp (ft)

3.  ADSORPTION Source Halflife (see Help):
Retardation Factor* R 1.0 (-) (yr) View of Plume Looking Down

or Inst. React. 1st Order
Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 
Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"
FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) 7.77
4.  BIODEGRADATION Dist. from Source  (ft) 0 31 61 92 122 153 183 214 244 275 305
1st Order Decay Coeff* lambda (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:
Solute Half-Life t-half (year)
or Instantaneous Reaction Model
Delta Oxygen* DO (mg/L)
Delta Nitrate* NO3 (mg/L)
Observed Ferrous Iron* Fe2+ (mg/L)
Delta Sulfate* SO4 (mg/L)
Observed Methane* CH4 (mg/L)

Mare Island - F1
S.Area 4: Manganese

Vertical Plane Source:  Look at Plume Cross-Section 
and Input Concentrations & Widths
for Zones 1, 2, and 3

View Output
 Paste Example Dataset

View Output  Restore Formulas for Vs, 
Dispersivities, R,  lambda, other

RUN 
CENTERLINE RUN ARRAY Help Recalculate This 

Sheet

L
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or

oror

or
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SUBAREA 4 MANGANESE CONCENTRATION ALONG PLUME CENTERLINE (mg/L at Z=0)

Distance from Source (ft)
TYPE OF MODEL 0 31 61 92 122 153 183 214 244 275 305

No Degradation 7.770 7.233 6.227 5.486 4.947 4.536 4.212 3.947 3.727 3.539 3.377
1st Order Decay 7.770 7.233 6.227 5.486 4.947 4.536 4.212 3.947 3.727 3.539 3.377

Inst. Reaction 7.770 7.233 6.227 5.486 4.947 4.536 4.212 3.947 3.727 3.539 3.377
Field Data from Site 7.770

Time:
100 Years

Next Timestep
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Calculate
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ATTACHMENT K2 
CHEMICAL-SPECIFIC FATE AND TRANSPORT EVALUATION FOR SOIL  
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ACRONYMS AND ABBREVIATIONS 

Al Aluminum 
As Arsenic 
ASTM  American Society for Testing and Materials  
atm  Atmospheres  
atm-m3/mol Atmospheres per cubic meter per mole 

Ba Barium 
BCF Bioconcentration factor 
BHC Hexachlorocyclohexane 
BTEX  Benzene, toluene, ethylbenzene, and xylenes  

Cd Cadmium 
Co Cobalt 
Cr Chromium 
Cu Copper 

1,1-DCA 1,1-Dichloroethane 
1,3-DCB 1,3-Dichlorobenzene 
1,4-DCB 1,4-Dichlorobenzene 
DCM  Dichloromethane  
DEHP  Di(2-ethylhexyl)phthalate  

Eh  Redox potential 
EPA U.S. Environmental Protection Agency 

Fe Iron 
foc  Fraction organic carbon 

H  Henry’s law constant  

IA Investigation Area 

K  Stability constant 
kd  Partitioning coefficient 
Koc  Carbon/water-partitioning coefficient  
Kow  Octanol/water-partitioning coefficient  
Ksp  Solubility products  

L/kg Liters per kilogram 

MBK  Methyl butyl ketone  
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MEK  Methyl ethyl ketone  
µg/L Micrograms per liter 
mg/L  Milligrams per liter  
µg/m3 Micrograms per cubic meter 
MIBK  Methyl isobutyl ketone  
mm Hg  Millimeters mercury  
Mn Manganese 
Mo Molybdenum 
mol/m3  Moles per cubic meter  

PAH Polynuclear aromatic hydrocarbon 
Pb Lead 
PCB Polychlorinated biphenyl 
PRG Preliminary remediation goal 
PVC Polyvinyl chloride 

redox  Reduction-oxidation  
RI Remedial investigation 

Sb Antimony 
Se Selenium 

1,2,4-TCB 1,2,4-Trichlorobenzene 
Tl Thallium  
TBT  Tributyltin  
TPH Total petroleum hydrocarbons 
TPH-e Total petroleum hydrocarbons-extractables 
TPH-dr Total petroleum hydrocarbons-diesel range 
TPH-gr Total petroleum hydrocarbons-gasoline range 
TPH-mr Total petroleum hydrocarbons-motor oil range 

V Vanadium 
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K2-1  INTRODUCTION 

This attachment contains information to support an evaluation of the fate and transport of 
contaminants released to the environment at Investigation Area (IA) F1 at Mare Island.  
Specifically, the chemical, physical, and biological processes that affect a contaminant in the 
environment and the distribution of that contaminant among various environmental phases (soil, 
surface water, groundwater, and air) are addressed.  This information is organized as follows:  
contaminant fate processes are described in Section K2-2; contaminant transport processes are 
described in Section K2-3; and chemical properties that influence fate and transport are described 
in Section K2-4. 

K2-2  CONTAMINANT FATE PROCESSES 

A number of chemical, physical, and biological processes are known to govern the fate of organic 
and inorganic contaminants in environmental media.  The relative importance of each process 
within a particular system and the interactions among processes typically depend on the specific 
properties of the contaminant and the subject media.  For presentation purposes, this section has 
been divided into separate discussions of chemical/physical processes and biological processes; 
however, the actual fate of contaminants in natural systems is often controlled by a complex 
combination of processes. 

K2-2.1  CHEMICAL AND PHYSICAL PROCESSES 

This section summarizes the chemical and physical processes that may influence the fate of 
organic and inorganic contaminants. 

K2-2.1.1  Organic Contaminants 

Organic contaminants exhibit an extremely broad range of chemical properties and may 
participate in many different and complex processes.  These processes may transform one 
contaminant into another, alter the physical state of a contaminant, or cause a contaminant to 
combine with other contaminants or constituents of a medium.  Major processes affecting the 
fate of organic contaminants are described individually below, along with information on the 
potential importance of each process to contaminant fate. 

K2-2.1.1.1  Volatilization 

Volatilization is generally defined as the loss of a contaminant from a solid or liquid medium to 
the atmosphere or vapor phase.  The volatility of a compound depends on its specific properties 
(vapor pressure, water solubility, and diffusivity coefficient), the presence of modifying materials 
(adsorbents, organic films, electrolytes, emulsions), and the physical and chemical properties of 
the environment (temperature, depth, and flow rate of free water; and moisture content, grain 
size, and organic carbon content of soil) (Lyman and others 1982).  The tendency for a 
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contaminant to volatilize from water or high-moisture-content soils depends on a combination of 
its vapor pressure and water solubility; this combination is expressed as the Henry’s law constant 
(H).  The tendency for a contaminant to volatilize from low-moisture-content soils is primarily a 
function of its vapor pressure alone. 

The H value for a specific contaminant indicates the contaminant’s tendency to partition between 
air and water as well as the potential importance of volatilization on contaminant fate in the 
system.  H is the ratio of contaminant concentration in the gas phase to concentration in the water 
phase and can be determined by dividing the vapor pressure in atmospheres (atm) by the water 
solubility in moles per cubic meter (mol/m3) to give H in atm per m3/mol (atm-m3/mol) 
(Howard 1990).  Values of H less than 10-7 atm-m3/mol indicate a contaminant that is less 
volatile than water; therefore, its concentration in solution will increase as the water evaporates.  
Values of H greater than or equal to 10-3 atm-m3/mol indicate that volatilization will probably be 
rapid (Howard 1990). 

The rate of volatilization from high-moisture-content soils (those assumed to be saturated with a 
molecular layer of water) can also be estimated by Henry’s law (Howard 1990).  However, the 
volatility of contaminants with high organic carbon/water partitioning coefficient (Koc) values 
cannot be accurately predicted using Henry’s law; the volatilized fraction may be reduced by 
partitioning into the solid or aqueous phases (Howard 1990; U.S. Environmental Protection 
Agency [EPA] 1989).  H can be obtained from published references or databases, calculated from 
the water solubility and vapor pressure of the contaminant, estimated from the molecular 
structure of a contaminant, or directly measured. 

When immiscible liquids move downward through unsaturated porous media, portions of the 
liquid are left behind as “trapped residual.”  This residual has a large surface area and high 
potential for volatilization (EPA 1989).  The tendency of a contaminant to volatilize from low-
moisture-content soils can be estimated based on the vapor pressure of that compound.  
Contaminants with a vapor pressure of less than 10-6 millimeters mercury (mm Hg) at 25 °C are 
not significantly volatile and will mostly be found associated with particulate matter (Eisenreich 
and others 1981).  Vapor pressures for contaminants can be readily obtained from published 
references and databases.  Because vapor pressures are a function of temperature, values are 
normally reported at or as close as possible to a standard temperature of 25 °C. 

K2-2.1.1.2  Sorption 

Sorption is the process whereby an organic contaminant bonds to the surface of a medium 
(adsorption) and/or is taken up and held within the bulk or interior of a medium (absorption).  
Within environmental systems, the sorption of organic contaminants to soils and soil constituents 
is an important interphase mass-transfer process that controls, along with aqueous-vapor 
equilibrium, the relative fractions of the contaminant partitioned in each phase (solid, aqueous, 
and vapor) (Weber and Miller 1989).  Because a contaminant partitioning into stationary soil 
may reduce contaminant mobility, the degree of sorption is an important consideration in 
assessing contaminant mass and the potential rate of contaminant migration. 
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Sorption can be affected by contaminant properties (molecular structure, hydrophobicity, water 
solubility, concentration) and media or phase properties (type and amount of clay, cation 
exchange capacity, soil structure, organic matter content, internal pore structure, surface area, 
pH, and dissolved organic carbon).  Although the numerous mechanisms of sorption are 
extremely complex, sorption of organic contaminants by soils has been shown to be positively 
correlated with soil organic matter (humus) content (Chiou and others 1979; Hasset and others 
1980; Karickhoff and others 1979). 

Sorption of nonionic organic contaminants is highest when the organic matter content is large, 
but the correlation may still be significant in soils with organic carbon contents as low as 0.1 
percent (Lyman and others 1982).  The dominant mechanism of sorption to organic matter is 
hydrophobic bonding between the contaminant and organic matter associated with the soils and 
aquifer.  The extent of sorption (expressed with the partitioning coefficient [kd]) can be 
reasonably estimated by multiplying the fraction organic carbon (foc) content of the soil by the 
organic Koc for the contaminant (Karickhoff and others 1979; Karickhoff 1984).  This 
relationship works well for estimating sorption in a wide range of soils, providing the soil 
organic content is sufficiently high (foc greater than 0.001) (EPA 1989).  Reference values for 
partitioning coefficients of organic contaminants are presented in Table H-1.  Because Koc is 
unknown for many compounds, linear regression equations have been developed to estimate Koc 
based on the strong linear relationship between Koc and the octanol/water-partitioning coefficient 
(Kow) for organic contaminants (Howard 1990; Lyman and others 1982).  It should be noted that 
the linear regression equations, which have been developed to estimate Koc, are strongly 
dependent upon the chemical class of the specific compounds (that is, no single equation is 
available that is appropriate for all classes of contaminants).  For soils with low organic matter 
content, sorption onto the mineral phase can become important for estimating partitioning (Chiou 
and others 1985). 

The partitioning of ionic organics can be significantly affected by pH.  Organic contaminants 
such as amines, carboxylic acids, and phenols contain functional groups that ionize under typical 
subsurface pH conditions (Schellenberg and Schwarzenbach 1984).  Because the ionized and 
neutral fractions of such contaminants have different sorption potentials, partitioning coefficients 
must be determined for each fraction to estimate sorption at a particular pH.  Lee and others 
(1990) showed that a total sorption coefficient for any ionizing contaminant could be the sum of 
the weighted individual sorption coefficients for the ionized and neutral fractions at a given pH, 
assuming the dominant mechanism of sorption for ionized contamination is hydrophobic bonding 
to the soil organic carbon.   

K2-2.1.1.3  Oxidation 

Oxidation is the transformation of a substance because of the loss of electrons.  This may be a 
result of the action of single oxygen atoms, free radicals, or other reactive species present in the 
medium.  Complete oxidation of organic compounds results in the production of carbon dioxide 
and water, which is called mineralization.  Biologically mediated oxidation of organic 



 

Appendix K, IA F1 RI Report K2-4   

compounds may proceed rapidly in soils and groundwater.  In general, abiotic oxidation of 
organic compounds in the subsurface is extremely slow (Olsen and Davis 1990). 

K2-2.1.1.4  Photolysis 

Photolysis refers to the transformation or degradation of a substance after absorption of light 
energy.  This reaction may occur in surface soil, water, or the atmosphere.  Two types of 
photolysis are generally recognized: direct photolysis and sensitized photolysis.  Direct 
photolysis refers to photodegradation or transformation of a substance by direct absorption of 
light energy.  Sensitized photolysis refers to photodegradation or transformation of a substance in 
which energy is indirectly transferred to the target substance from some other species in the 
medium.  The rates of photolysis depend on the properties of both the substance and the medium. 

K2-2.1.1.5  Hydrolysis 

Hydrolysis is the direct reaction of dissolved compounds with water molecules and can be an 
important abiotic degradation process for chlorinated hydrocarbons in groundwater systems.  The 
hydrolysis of chlorinated contaminants often results in the formation of an alcohol or an alkene. 

The rate of the reaction may be enhanced under either acidic or basic conditions.  Some 
contaminants contain functional groups such as alkyl halides that have hydrolysis rates 
independent of pH over the pH range of 4 to 9, while others such as carboxylic acid esters are 
influenced by pH, with a minimum hydrolysis rate at a pH of 4 to 5 (Mabey and Mill 1978).  
Because hydrolysis rates are difficult to measure in the field because of other competing reactions 
and slow degradation rates, most hydrolysis data are generated in laboratory studies (EPA 1989).  
Hydrolysis rates and data for a large number of contaminants, including EPA-priority pollutants, 
can be obtained from published literature (Mabey and others 1982; Mabey and Mill 1978). 

K2-2.1.2  Inorganic Contaminants 

Inorganic contaminants can occur in many different chemical forms or species, and each species 
may exhibit different behaviors.  Identification of the species that may be present under particular 
environmental conditions is a critical step in predicting the fate and transport of an inorganic 
contaminant.  Inorganic contaminants may occur in one or more of the following forms 
(EPA 1989): 

• Free ions surrounded only by water molecules 
• Insoluble species (for example, Ag2S, BaSO4) 
• Metal/ligand complexes (for example, Cu-humate) 
• Adsorbed species (for example, lead sorbed onto a ferric hydroxide surface) 
• Species held on a surface by ion exchange (for example, calcium ions on clay) 
• Species that differ by oxidation state (for example, chromium [III] and [VI]) 
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The degree of mobility, reactivity, biological availability, and toxicity of metals and other 
inorganics is strongly linked to the species present; the species is even more significant to fate 
and transport processes than is the concentration of a substance (EPA 1989).  The major 
reactions that govern speciation and the formation of the compounds listed above include 
(1) solubility and dissolution, (2) precipitation, (3) complexation, (4) adsorption, (5) ion 
exchange, and (6) reduction-oxidation. 

K2-2.1.2.1  Solubility and Dissolution 

Dissolution and weathering of minerals directly affect the composition of water systems.  
Dissolution of minerals into their ionic components is the source of most inorganic ions in 
groundwater (EPA 1989).  Weathering is the process of partial dissolution wherein certain 
elements leach out of a mineral and others are left behind.  The weathering and dissolution of 
contaminant sources can directly affect water quality (Stumm and Morgan 1981; Murarka and 
MacIntosh 1987). 

The extent of dissolution can be estimated from calculations using thermodynamic constants 
known as solubility products (Ksp).  Theoretically, a mineral can dissolve up to the limits of its 
solubility; however, in many cases the reaction occurs at such a slow rate that true equilibrium is 
never achieved, and concentrations at the limits of solubility are not obtained (Morgan 1967).  
Equilibrium speciation models can be used to estimate the ionic composition of groundwater, 
assuming equilibrium with mineral phases (Jennings and others 1982). 

K2-2.1.2.2  Precipitation 

In precipitation reactions, minerals or contaminants in aqueous solution form solids, referred to 
as precipitates (EPA 1989).  A precipitate forms when the concentration of a substance in 
solution exceeds the saturation level for that system.  If the solution concentration falls below the 
solubility limit, this precipitate may begin to dissolve. 

A dissolved contaminant may precipitate when exposed to waters with different mineral 
composition or alkalinity (Williams 1985; Palmer 1989).  For instance, if groundwater with 
dissolved lead mixes with high-carbonate waters from a different formation, the lead will 
precipitate as PbCO3 (EPA 1989). 

K2-2.1.2.3  Complexation 

Complexation is the reaction of a metal ion with a common anion that functions as a ligand to 
form a new soluble species.  The primary metals involved in complexation reactions are the 
transition metals (Stumm and Morgan 1981).  Alkaline earth metals only form weak complexes, 
and alkali metals essentially do not form complexes at all (Dempsey and O’Melia 1983). 
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Inorganic ligands that are important to complexation include most of the common ions; 
complexes formed by common ions with the associated metal ion are weaker than complexes 
formed by organic ligands (Hanzlik 1976).  Organic ligands include synthetic compounds such as 
amines, pyridines, phenols, and other organic bases and weak acids (EPA 1989).  Natural organic 
ligands consist mainly of humic materials, and the complexation behavior of these diverse 
substances is difficult to predict (Stevenson 1982; Dzombak and Morel 1986; Perdue and Lytle 
1983).  At significant concentrations, humic materials may dominate the metal chemistry of the 
groundwater system (Thurman 1985).  A stability constant (K), which defines the mass-law 
relationship among the species, can be used to estimate equilibrium between reactants and 
complexes for a system of known total ion concentrations, allowing the concentration of all 
possible species to be predicted (Smith and Martell 1976). 

Complexation affects the fate and transport of metals in natural systems by decreasing the 
number of free ions in solution.  As a result, the mobility of a metal will tend to rise, and 
adsorption of the metal to aquifer materials and formation of metal precipitates will decline.  
Published literature also suggests that complexed metals may be less toxic to aquifer microbes 
(Rueter and others 1979). 

K2-2.1.2.4  Adsorption 

Adsorption refers to the coordination bonding and accumulation of metals to specific sites on 
solid surfaces and a resulting decrease in the concentration of the dissolved element in water.  
Although surface adsorption may be the most important process governing metal fate in the 
subsurface, a mechanism-specific model of ionic adsorption on natural surfaces based on well-
defined principles has not yet been developed (Dzombak and Morel 1986).  Adsorption of metals 
is affected by the degree of sorption of other constituents at the same site, reduction-oxidation 
conditions, ion chemistry, and metal speciation.  Changes in metal concentration and the pH of 
the environment can also have a significant effect on the extent of adsorption (EPA 1989). 

K2-2.1.2.5  Ion Exchange 

When ion exchange occurs, metallic ions are held by electrostatic forces to the porous solid 
matrix, which consists of sites with fixed charges.  Typically, alkali metals, alkaline earth metals, 
and some anions are bound to clays and condensed humic matter by this reaction (Helfferich 
1962).  Ion exchange can be estimated with empirically derived coefficients that vary with the 
amount of ions present (Reichenberg 1966). 

K2-2.1.2.6  Reduction-Oxidation 

Reactions involving the transfer of electrons between dissolved, gaseous, or solid constituents are 
known as reduction-oxidation (redox) reactions.  Oxidation refers to a loss of electrons, while 
reduction refers to a gain.  Following a change in the oxidation state or the number of electrons, a 
substance may have dramatically different solubility, toxicity, reactivity, and mobility (Fish 
1993).  For example, after an oxidation state change, a dissolved substance may precipitate or a 
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solid mineral may dissolve.  As a result, the degree of sorption and potential mobility of the 
substance would change. 

Environmental systems are typically described as oxidizing or reducing, depending on the 
availability of oxygen.  Unpolluted rivers and lakes tend to have oxidizing conditions because 
atmospheric oxygen is incorporated through mixing (Freeze and Cherry 1979).  Groundwater 
systems, in contrast, may be relatively oxygen-depleted where reducing conditions will 
predominate.  In uncontaminated groundwater, organic matter is oxidized by electron-accepting 
compounds, starting with oxygen and progressing through nitrate, manganese oxides, iron 
oxides, sulfate, and carbon dioxide, depending on availability.  These reactions occur at widely 
varying rates and with varying degrees of reversibility. 

In groundwater with organic contamination, redox reactions degrade compounds using a similar 
series of electron acceptors (Fish 1993).  Anthropogenic contamination generally leads to the 
presence of much higher concentrations of redox-active compounds than would occur in a natural 
aquifer (Fish 1993).  These are usually confined to a relatively limited area, such that a sharp 
redox gradient may occur across a site.  However, because many redox-active species are not in 
equilibrium in groundwater, there is no single parameter that can be measured to characterize the 
“redox state” in groundwater (Fish 1993). 

K2-2.2  BIOLOGICAL PROCESSES 

This section summarizes the biological or biotransformation processes that may influence 
contaminant fate: these include biodegradation and bioaccumulation. 

K2-2.2.1  Biodegradation 

Biodegradation refers to the transformation of a contaminant into more simple products through 
biologically mediated reactions.  These reactions typically transform or remove the contaminant; 
however, the products are not necessarily less toxic than the reactant. 

As a contaminant is metabolized, biodegradation reactions that may occur include oxidation, 
reduction, and dehydrohalogenation.  The resulting products can be less complex organic 
substances or inorganic compounds.  Complete biodegradation of organic compounds 
(mineralization) results in the production of water and carbon dioxide.  The rates of 
biodegradation vary widely depending on the specific chemical compound, pH, dissolved-oxygen 
content, availability of nutrients, temperature, and type and abundance of microorganisms 
present.  Biodegradation reactions are typically simulated using first-order reaction kinetics.  
These types of reactions are described using a first-order rate constant or transformation half-life. 
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K2-2.2.2  Bioaccumulation 

Bioaccumulation refers to the relative increase in the concentration of a contaminant once it has 
been taken up by a living species, compared with the concentration in a given environmental 
medium.  Bioaccumulation is of particular concern with respect to hydrophobic contaminants 
such as polychlorinated biphenyls (PCB) that have a high affinity for partitioning from water into 
the fat and lipid tissues of organisms (Mackay and Gobas 1987).  For example, bioaccumulation 
of inorganic chemicals can also occur by partitioning chemicals into bone marrow. 

Bioaccumulation is generally reported in terms of a bioconcentration factor (BCF), the ratio of 
the contaminant concentration in the organism (on a dry-weight basis) to the equilibrium 
contaminant concentration in the environmental medium in which the organism lives 
(EPA 1979).  Concentrations in the two phases (organism and medium) are usually expressed in 
the same units.  Some of the uncertainties in BCF values that can result in an underestimated 
actual bioaccumulation in natural systems are: 

• In the literature, tissue concentration analytical data are normally expressed on a wet 
weight basis.  Data may be lipid normalized. 

• Concentrations for most contaminants will usually be higher in fatty versus lean 
tissues of a species (also higher for species with increased fat percentages) 

• Uptake rates and the time required to attain equilibrium in various organs and species 
will depend on the route of uptake (dietary, respiratory, and dermal). 

Extensive literature also provides useful correlations between BCF and Kow coefficients and 
water solubility data (Mackay 1982; Chiou and others 1977; Bierman 1990; Lyman and others 
1982). 

K2-3  CONTAMINANT TRANSPORT PROCESSES 

The transport processes that govern the spatial and temporal migration of contaminants within 
bulk environmental media (air, surface water, and groundwater) are usually dominated by the 
combined effects of advection and dispersion. 

K2-3.1  ADVECTION 

Advection is the mechanism whereby contaminants are transported by the average bulk 
movement of liquid or gas.  For groundwater, the advective velocity of a solute is a function of 
the hydraulic conductivity and porosity of the formation (Freeze and Cherry 1979).  While 
dissolved, nonreactive contaminants move at a rate very similar to the average velocity of 
groundwater; reactive constituents may migrate much more slowly than groundwater due to 
precipitation, adsorption, ion exchange, and partitioning effects (EPA 1989). 
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K2-3.2  DISPERSION 

Dispersion describes the tendency of a contaminant mass to spread as it moves through the bulk 
media as a result of velocity variations within the advecting fluid or gas.  As a result, 
contaminant mass will become distributed over a greater volume of the media at lower 
concentration than it would under the influence of advection alone.  If a slug of contaminant 
enters a groundwater system, advection causes the volume and center of mass of the slug to move 
in the direction of groundwater flow.  Dispersion causes the volume and mass of the slug to 
spread about or around the advected movement. 

K2-3.3  MOLECULAR DIFFUSION 

Molecular diffusion describes the movement of molecules or ions in the direction of a 
concentration gradient.  Diffusion occurs even in the absence of any bulk hydraulic movement of 
the solution and ceases only when a system achieves a uniform concentration (Freeze and Cherry 
1979).  The rate of diffusion is temperature dependent.  In warmer solutions, where atoms and 
molecules have more kinetic energy, diffusion will occur more rapidly than it does in cold; 
however, diffusion in solutions is a relatively slow process compared to advection and is 
generally insignificant except at very low flow velocities (Huyakorn and others 1984). 

Movement of vapors through the unsaturated zone is also controlled by molecular diffusion.  
Media-specific properties such as porosity and soil moisture affect contaminant vapor diffusion.  
With decreasing soil porosity, diffusive transfer generally decreases because the cross-sectional 
area available for migration decreases and the path length around soil grains increases.  In 
addition, as soil moisture content increases, the air-filled porosity of the soil declines, and the 
potential for gaseous diffusion diminishes.  Diffusion in moist soils (approximately 2 percent 
water content or greater) may be best estimated with a combined vapor-liquid diffusion 
coefficient (Jury and others 1983). 

K2-3.4  HYDRODYNAMIC DISPERSION 

Hydrodynamic dispersion can be defined as the combined effect of mechanical dispersion and 
molecular diffusion.  For groundwater systems, hydrodynamic dispersion is a function of 
groundwater velocity and grain diameter of the porous media.  This dispersion is relatively 
constant at low groundwater velocities, but it increases linearly with velocity as the groundwater 
velocity increases (EPA 1989). 

Mechanical dispersion occurs as a result of macroscopic and microscopic variations in the 
aquifer materials that affect the flow path.  These include the effects of different pore geometries 
and tortuous or branching flow paths that disperse the fluid paths within the porous medium 
(Gillham and Cherry 1982).  Mechanical dispersion is most significant along the direction of 
groundwater flow (longitudinal dispersion); dispersion perpendicular to the direction of 
groundwater flow (transverse) is typically much smaller (Sudicky 1986). 
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K2-3.5  PARTICULATE TRANSPORT 

In addition to the transport processes that apply to contaminants in the vapor and solute phases, 
as discussed in previous sections, contaminants in the adsorbed phase can be subject to soil-
particulate transport in the atmosphere and surface water. 

Chemicals of concern adsorbed onto soil particulates can enter the atmosphere as fugitive dust, 
dispersed by wind erosion and/or vehicular travel over contaminated soils or unpaved roads.  
The mechanism of wind erosion depends on the following factors: 

• Grain size of soil material 
• Land surface roughness 
• Surface soil-moisture content 
• Kind and amount of vegetative cover 
• Wind velocity 
• The soil surface area exposed to the eroding wind force 

Fugitive dust releases associated with vehicles traveling on contaminated, unpaved roads depend 
on the abovementioned factors and the following vehicular traffic factors: 

• Vehicle weight 
• Vehicle speed 
• Number of wheels 
• Traffic frequency 

Chemicals of concern adsorbed to soil particulates can be transported from the spill/source area 
to potential receptors as water-eroded sediments, also known as sediment washload.  Erosion is a 
function of the rate of surface runoff and other factors such as the impact of raindrops that detach 
soil particles (for example, rain intensity, duration, frequency) and land surface features such as 
vegetation, roughness, slope, soil type, and infiltration capacity. 

K2-4  CHEMICAL PROPERTIES THAT INFLUENCE FATE AND TRANSPORT 

Understanding the chemical properties of contaminants is critical for predicting their fate and 
transport.  The following sections discuss these properties for organic and inorganic compounds 
that were found in soil and groundwater samples at IA F1, and that were selected based on 
criteria provided in Section 1.5 of the RI.  Chemical property values presented in the following 
sections were obtained from the same source (EPA 1994), whenever possible, to provide 
consistency.  Chemical property values obtained from alternate sources are referenced at the 
location in the text where the values are presented. 
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K2-4.1  ORGANIC COMPOUNDS 

The fate and transport of organic compounds can be simulated or predicted qualitatively based on 
their chemical properties.  These properties indicate which fate and transport processes are 
expected to govern the compounds’ behavior in natural systems.  Organic compounds can be 
separated into groups of compounds with similar chemical structure and environmental behavior.  
These groups included (1) halogenated volatile compounds, (2) ketones, (3) benzene, toluene, 
ethylbenzene, and xylenes (BTEX), (4) halogenated semivolatile compounds, (5) polynuclear 
aromatic hydrocarbons (PAH), (6) PCBs, (7) phenols, and (8) organotins and (9) pesticides.  For 
ease of reference, the compounds are described in alphabetical order in the following sections. 

The compound descriptions are based on the references cited and include a brief description of 
the compound, a summary of pertinent quantitative characteristics, and partitioning tendencies 
based on the above characteristics.   

K2-4.1.1  Aldrin 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.2  Aliphatic Chlorinated VOCs 

The aliphatic chlorinated VOCs are one, two, and three carbon compounds that are chlorinated to 
various degrees.  Essentially, these compounds can be divided into several groups; chlorinated 
methanes, ethanes, ethenes, and propanes.  Chlorinated methanes, ethanes, and propanes are one 
to three carbon compounds containing only single carbon-carbon bonds.  Chlorinated methanes 
contain up to four chlorines and example compounds include dichloromethane (methylene 
chloride), and trichloromethane (chloroform).  Chlorinated ethanes can contain up to six 
chlorines and representative compounds of this group include 1,2-dichloroethane, 1,1,1-
trichloroethane, and hexachloroethane.  The chlorinated ethenes are two carbon compounds with 
the two carbons connected by a double bond.  As a result of the double bond these compounds 
can contain up to four chlorines and example compounds include chloroethene (vinyl chloride), 
1,2-dichloroethene (1,2-DCE), trichloroethene (TCE), and tetrachloroethene, commonly called 
perchloroethene (PCE).  These compounds have been used primarily as degreasing agents, 
solvents, refrigerants, and are common constituents of paints and varnishes. 

In general, the aliphatic chlorinated VOCs are denser than water with moderate (1-1,000 mg/L) 
to high (> 1,000 mg/L) aqueous solubilities.  In addition, they tend to be very volatile and in 
aqueous solution at low concentrations are not strongly sorbed to soils or aquifer materials.  
Sorption to soils occurs more readily with neat solvent or high concentration solutions of 
aliphatic chlorinated VOCs.   

Volatilization is an effective transport mechanism for all of the aliphatic chlorinated VOCs, 
particularly the lower molecular weight compounds.  Compounds with vapor pressures greater 
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than 3.95 x 10-1 atm, such as vinyl chloride, 1,1-DCA, and methylene chloride, will volatilize 
most rapidly.  The higher molecular weight compounds, TCE and 1,1,1-TCA, will also volatilize 
but at lower rates. 

Based on Henry's Law constant values, 1,1,1-TCA will volatilize most readily from aqueous 
solutions.  Aliphatic chlorinated VOCs that will volatilize less rapidly from aqueous solutions 
include 1,1-DCA and methylene chloride.  Laboratory experiments investigating evaporation 
rates from a quiescent aquarium observed an evaporative half-life of less than 5 hours for vinyl 
chloride (EPA 1974) and 3.4 days for trichloroethene (Jensen and Rosenberg 1975). 

Advective transport, the movement of contaminants by flowing ground water, is one of the most 
important process affecting the dissolved aliphatic chlorinated VOCs.  In general, the more 
soluble compounds will be transported to the greatest extent.  Solubility data for the aliphatic 
chlorinated VOCs suggest methylene chloride will be most readily transported by ground water.  
In addition, not all compounds are transported by flowing ground water at the same rate.  
Retardation factors indicate the extent to which a compound is slowed relative to ground water 
during advective transport.  Retardation factors measured at Moffett Federal Airfield by Roberts 
and others (1989) were: 5-9 for TCE; and 1.3-2.0 for 1,1,1-TCA.  These results suggest dissolved 
1,1,1-TCA shall be more effectively transported by ground water compared to TCE.  Further, a 
calculated retardation factor (1.3) for 1,1-DCA suggests that it is not strongly retarded by aquifer 
materials. 

Laboratory studies of VOC partitioning between soils and water suggest TCE will sorb to soils 
and aquifer materials to some extent.  Partitioning reported as the logarithm of the Koc ratio, for 
TCE ranges from 2.0 to 2.6 mL/g; and 1,1,1-TCA is 2.25 mL/g.  For in situ aquifer material, Koc 
values measured by Roberts and others (1989) were 1.9 - 7.8 mL/g for TCE; and 0.4 mL/g for 
1,1,1-TCA.  The lack of agreement of the 1,1,1-TCA partition/distribution coefficient data may 
result from differences in organic carbon contents between the soil used in laboratory tests and 
the aquifer material at Moffett Federal Airfield.  The lower sorption observed by Roberts is 
consistent with the aqueous solubility of 1,1,1-TCA, which is expected to negate some of its 
sorption tendencies. 

Biotransformations of the aliphatic chlorinated VOCs may occur under aerobic (Roberts and 
others 1989) and anaerobic (Vogel and others 1987) conditions.  Under anaerobic conditions, 
reductive dechlorination, the step-wise removal of chlorine atoms, is a common 
biotransformation by methanogenic as well as other genera of bacteria.  For example, the 
reductive dechlorination of TCE produces 1,2-DCE that can be further reduced to vinyl chloride.  
The rate of transformation increases with the degree of chlorination (Vogel and others 1987); 
therefore, the conversion of TCE is more rapid than the conversion of 1,2-DCE.  In addition to 
anaerobic transformation, methanotrophic bacteria are capable of transforming aliphatic 
chlorinated VOCs under aerobic conditions (Roberts and others 1989).   
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K2-4.1.3  Alpha-Chlordane 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides).  

K2-4.1.4  Ammonia 

Ammonia is a naturally occurring compound that is a key intermediate in the global nitrogen 
cycle.  It is essential for many biological processes and is a key compound in all living 
organisms.  Because of its significance in natural processes and cycles, ammonia is found at low 
concentrations in most environmental media.  When ammonia is found at concentrations higher 
than background levels, it is usually the result of human influence.  Ammonia is hazardous only 
when exposure is to high levels (ATSDR 2002).  

Atmospheric ammonia can be readily removed from the air by rain or snow washout 
(Adamowicz 1979; Asman et al. 1998; Kumar 1985).  It can dissolve in the water found in 
clouds (Asman et al. 1998; Brimblecombe and Dawson 1984; Sprenger and Bachmann 1987) or 
fog (Johnson et al. 1987).  Ammonia can be removed from the atmosphere through the direct 
absorption by surface waters in areas where the local atmospheric concentration is high 
(Hutchinson and Viets 1969) and by wet deposition onto soils and surface waters (Asman et al. 
1998; Cuesta-Santos et al. 1998; Goulding et al. 1998).  Uptake of atmospheric ammonia by 
different species of plants also occurs (Harper and Sharpe 1995; Nason et al. 1988; Rogers and 
Aneja 1980).  Depending on the local atmospheric concentration, however, plants can also 
release ammonia to the atmosphere (Harper and Sharpe 1995; Lee et al. 1997; O'Deen and Porter 
1986; Parton et al. 1988).   

If released to surface water, ammonia can volatilize to the atmosphere.  The Henry’s Law 
Constant is 1.6 x 10-5 atm-m3/mol (Betterton 1992).  The rate of volatilization of ammonia from 
water will increase with increasing pH and temperature, and can be influenced by other 
environmental factors.  Gaseous or liquid ammonia added to water will increase the pH of the 
medium; the rate of volatilization may increase dramatically if large amounts are released to 
relatively small static bodies of water, such as rice paddies (DeDatta 1995).  Agitation will also 
increase the rate of volatilization. 

Because ammonia, as ammonium ion, is the nutrient of choice for many plants (Kramer 2000; 
Rosswall 1981), uptake of soil ammonia by living plants is an important fate process.  The rate of 
uptake by plants varies with the growing season.  At normal environmental concentrations, 
ammonia does not have a very long half-life in soil.  It is either rapidly taken up by plants, 
bioconverted by the microbial population, or volatilized to the atmosphere.  Because of these 
processes, ammonia does not leach readily through soil; thus, it is rarely found as a contaminant 
of groundwater (Barry et al. 1993).  In soil, ammonia that results from the application of 
fertilizers is usually found in the top 10 inches of the soil (Beauchamp et al. 1982).  However, 
nitrate derived from ammonia may leach to groundwater. 
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K2-4.1.5  Aroclor-1254 

The chemical properties for this compound are discussed in Section K2-4.1.63 (PCBs). 

K2-4.1.6  Aroclor-1260 

The chemical properties for this compound are discussed in Section K2-4.1.63 (PCBs). 

K2-4.1.7  Benzene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.8  Benzo(a)anthracene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.9  Benzo(b)fluoranthene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.10  Benzo(k)fluoranthene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.11  Benzo(g,h,i)perylene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.12  Benzo(a)pyrene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.13  Bis-(2-ethylhexyl)phthalate 

The chemical properties of this compound are discussed in Section K2-4.1.61 (Phthalate Esters). 

K2-4.1.14  Bromomethane 

Bromomethane is a nonflammable gas that is manufactured and also occurs naturally in small 
amounts in the ocean where it is formed, probably by algae and kelp.  Bromomethane is used to 
kill a variety of pests including rats, insects, and fungi.  Bromomethane has a high vapor pressure 
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of 19.74 atm and Henry’s Law constant of 1.3 x 10-2 atm-m3/mol.  It has a moderate solubility of 
19.74 mg/L.  Bromomethane has a log Kow of 1.1 and a log Koc of 0.77. 

Based on its high vapor pressure, bromomethane has a strong tendency to volatilize into air from 
other media.  Bromomethane in air is quite stable, undergoing breakdown by reaction with 
hydroxyl radicals with a half-life of about 11 months (EPA 1986a).  Because bromomethane is 
quite soluble in water (EPA 1986a), some bromomethane in air may partition into clouds, rain, or 
surface waters, as indicated by its H value.  Bromomethane has relatively low affinity for soils.  
Volatilization of bromomethane from soil is also relatively rapid, with half-lives ranging from 
0.2 to 0.5 days, depending on depth (Jury et al. 1984).  Small amounts can move from the soil 
into the groundwater.  Bromomethane is not expected to bioconcentrate in aquatic organisms 
because of its low Kow (Callahan et al. 1979).   

K2-4.1.15  2-Butanone 

Also known as methyl ethyl ketone (MEK), it has a high solubility in water of 2.4 × 10+5 mg/L.  
MEK has a high vapor pressure of 1.2 × 10-1 atm and has a moderate tendency to volatilize from 
water with a Henry’s law constant of 1.0 × 10-5 atm-m3/mol.  MEK has low sorption tendencies 
with a Koc value of 5 L/kg and a Kow value of 2 L/kg. 

Based on the moderate H and low sorption coefficient, MEK released to soil is expected to 
partially volatilize and leach to groundwater.  Because of its low Koc and Kow, significant 
adsorption and bioaccumulation are not expected.  In soil and groundwater, biodegradation is 
unlikely under aerobic conditions.  Hydrolysis will not be a significant transformation process 
(Howard 1989). 

K2-4.1.16  Butylbenzylphthalate  

The chemical properties of this compound are discussed in Section K2-4.1.61 (Phthalate Esters). 

K2-4.1.17  Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) 

BTEX is a common abbreviation for the monocyclic aromatic hydrocarbons benzene, toluene, 
ethylbenzene, and the three xylene isomers (ortho, meta, and para).  Benzene, structurally the 
most simple, is composed of six carbons, each bound to two others to form a ring, and six 
hydrogen atoms.  The structure includes three double bonds, each separated by a pair of singly 
bound carbons.  Toluene, ethylbenzene, and the xylenes are all substituted benzenes, 
incorporating the basic benzene structure and methyl or ethyl groups.  BTEX is derived from 
crude petroleum.  They are major components of present automobile and aviation fuels. 
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K2-4.1.17.1  Benzene 

Benzene has a moderate solubility in water of 1.78 × 10-3 mg/L.  Benzene has a high vapor 
pressure of 1.25 × 10-1 atm, and is readily volatile from water with an H of 
5.47 × 10-3 atm-m3/mol.  Benzene has low Koc and Kow values of 66 and 137 L/kg, respectively. 

Based on the high H value and vapor pressure, volatilization is expected to influence the fate of 
benzene released to soil or water.  Because of its low Koc and Kow, sorption and bioaccumulation 
are not expected to be significant.  In the atmosphere, benzene will be lost by reaction with 
photochemically produced hydroxyl radicals.  As a result of a moderate solubility, percolation 
into the groundwater may occur in permeable soils.  In the soil and groundwater, benzene may be 
subject to biodegradation under aerobic conditions, but probably not under anaerobic conditions.  
Published degradation half-lives of benzene in soil range from 5 to 16 days (based on aqueous 
aerobic biodegradation).  Published degradation half-lives of benzene in groundwater range from 
10 days to 24 months (based upon unacclimated aqueous aerobic and anaerobic biodegradation) 
(Howard and others 1991).  Hydrolysis will not be a significant transformation process (Howard 
1990). 

K2-4.1.17.2  Toluene 

Toluene has a solubility in water of 5.58 × 102 mg/L.  Toluene has a moderate vapor pressure of 
3.7 × 10-2 atm and is readily volatile from water with an H of 6.14 × 10-3 atm-m3/mol.  Toluene 
has Koc and Kow values of 171 and 465 L/kg, respectively. 

Based on the high H value, volatilization is expected to influence the fate of toluene released to 
soil or water.  Due to its low Koc and Kow, sorption and bioaccumulation are not expected to be 
significant.  In the atmosphere, toluene will be lost by reaction with photochemically produced 
hydroxyl radicals.  Due to a moderate solubility, percolation into the groundwater may occur in 
permeable soils.  In the soil and groundwater, biodegradation is likely under aerobic conditions.  
Published degradation half-lives of toluene in soil range from 4 to 22 days (based on aqueous 
aerobic biodegradation).  Published half-lives of toluene in groundwater range from 7 days to 4 
weeks (based upon unacclimated grab-sample data of aerobic soil from groundwater aquifers 
(Wilson and others 1983; Swindoll and others 1987; Howard and others 1991).  Hydrolysis will 
not be a significant transformation process (Howard 1990). 

K2-4.1.17.3  Ethylbenzene 

Ethylbenzene has a solubility in water of 1.73 × 102 mg/L.  Ethylbenzene has a moderate vapor 
pressure of 1.26 × 10-2 atm, and is readily volatile from water with an H of 7.75 × 10-3 atm-
m3/mol.  It has low to moderate Koc and Kow values of 388 and 1,326 L/kg, respectively.  Based 
on the high H value, volatilization is expected to influence the fate of ethylbenzene released to 
soil or water.  Due to its low to moderate Koc and Kow, sorption and bioaccumulation are not 
expected to be significant.  In the atmosphere, ethylbenzene will be lost by reaction with 
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photochemically produced hydroxyl radicals.  Due to a moderate solubility, percolation into the 
groundwater may occur in permeable soils.  In the soil and groundwater, biodegradation is likely 
under aerobic conditions.  Published degradation half-lives of ethylbenzene in soil range from 3 
to 10 days, based on aqueous aerobic biodegradation.  Published degradation half-lives of 
ethylbenzene in groundwater range from 6 to 2,284 days, based on seawater die-away test data 
(high t1/2) (Van der Linden 1978) and on unacclimated aqueous aerobic biodegradation (Howard 
and others 1991).  Hydrolysis will not be a significant transformation process (Howard 1990). 

K2-4.1.17.4  Xylenes 

Xylenes have a solubility in water of 1.86 × 102 mg/L.  Xylenes have a moderate vapor pressure 
of 1.06 × 10-2 atm, and are readily volatile from water with an H of 6.04 × 10-3 atm-m3/mol.  It 
has low to moderate Koc and Kow values of 381 and 1,295 L/kg, respectively. 

Based on the high H value, volatilization is expected to influence the fate of xylenes released to 
soil or water.  Due to its low to moderate Koc and Kow, sorption and bioaccumulation are not 
expected to be significant.  In the atmosphere, xylenes will be lost by reaction with 
photochemically produced hydroxyl radicals.  Due to a moderate solubility, percolation into the 
groundwater may occur in permeable soils.  In the soil and groundwater, biodegradation is likely 
under aerobic conditions.  Published degradation half-lives of xylenes in soil range from 1 to 4 
weeks, based on aqueous aerobic biodegradation.  Published degradation half-lives of xylenes in 
groundwater range from 2 weeks to 12 months, based upon estimated aqueous aerobic and 
anaerobic biodegradation (Howard and others 1991).  Hydrolysis will not be a significant 
transformation process (Howard 1990). 

K2-4.1.18  Bromodichloromethane  

The chemical properties of this compound are discussed in Section K2-4.1.71 (Trihalomethanes). 

K2-4.1.19  Carbazole 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.20  Carbon Disulfide 

Carbon disulfide is a liquid that has several known natural sources of carbon disulfide, including 
wetlands (Hines et al. 1993), oceans (Chin and Davis 1993), and microbial activity in soils 
(Banwart and Bremner 1975; Kanda et al. 1995).  Commercial carbon disulfide is made by 
combining carbon and sulfur at very high temperatures.  Carbon disulfide evaporates at room 
temperature, and the vapor is more than twice as heavy as air.  It easily explodes in air and also 
catches fire very easily.  Carbon disulfide has a high water solubility of 1.19 x 103 mg/L.  It has a 
moderate vapor pressure (at 20°C) of 3.42 x 10-1 atm (Verschueren 1983) and a Henry’s Law 
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constant of 1.22 x 10-2 atm-m3/mol (EPA 1981).  Carbon disulfide has a Koc of 4.57 L/kg and a 
log Kow of 1.84 (Verschueren 1983).   

Based on its vapor pressure, carbon disulfide released to soils normally evaporates rapidly.  Once 
in the air, carbon disulfide stays close to the ground because it is heavier than the surrounding air.  
It is estimated that carbon disulfide will break down into simpler components after approximately 
12 days.  The low Koc value indicates that carbon disulfide does not bind tightly to soils and can 
easily move down through the soil into groundwater.  Since it is very mobile, it is not likely to 
stay in the soil long enough to be broken down.  It does not remain very long in water either 
because it evaporates within minutes.  The Kow value indicates that carbon disulfide will not 
significantly bioaccumulate in aquatic organisms (EPA 1986b). 

K2-4.1.21  Carbon Tetrachloride 

Carbon tetrachloride is a manufactured compound that is used as a general solvent in industrial 
degreasing operations.  It is also used as grain fumigant and a chemical intermediate in the 
production of refrigerants.  Carbon tetrachloride has a very high vapor pressure of 1.2 x 10-1 atm 
and an H value of 3.04 x 10-2 atm-cm3/mol.  It has a moderately high solubility of 7.93 g/L.  
Carbon tetrachloride does not sorb strongly to soil with a Koc of 1.74 x 102 L/kg. 

Based on the high vapor pressure and low adsorption to soil, carbon tetrachloride is expected to 
be highly mobile in soil and only slightly adsorbed to sediment.  Releases on soil should result in 
rapid evaporation and leaching in soil resulting in groundwater contamination.  Carbon 
tetrachloride is highly soluble in water, and is subject to rapid volatilization from open water or 
groundwater.  Upon volatilization, carbon tetrachloride is extremely stable (residence time of 30-
50 years) in the troposphere.  As a result of its emission into the atmosphere and slow 
degradation, the amount of carbon tetrachloride in the atmosphere has been increasing.  Some 
carbon tetrachloride released to the atmosphere is expected to partition into the ocean.   

Aerobic biochemical degradation is very slow.  Carbon tetrachloride has a low potential to 
bioconcentrate.  

K2-4.1.22  Chloroethane 

Chloroethane has a moderate solubility in water of 5.7 × 10+3 mg/L.  Chloroethane has a very 
high vapor pressure of 1.2 atm, and has a very high tendency to volatilize from water with an H 
of 1.5 × 10-1 atm-m3/mol.  Chloroethane has low sorption tendencies with Koc and Kow values of 
15 and 31 L/kg, respectively. 

Based on the very high Henry’s law constant and low sorption coefficient, chloroethane released 
to soil is expected to volatilize and possibly leach to groundwater.  Because of its low Koc and 
Kow, adsorption and bioaccumulation are not expected to be significant.  In the soil and 
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groundwater, biodegradation is unlikely under aerobic conditions.  Hydrolysis will not be a 
significant transformation process (Howard 1989). 

K2-4.1.23  Chloroform  

The chemical properties of this compound are discussed in Section K2-4.1.71 (Trihalomethanes). 

K2-4.1.24  Chrysene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.25  Dibenz(a,h)anthracene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.26  Dibutyltin 

The chemical properties of this compound are discussed in Section K2-4.1.56 (Organotins). 

K2-4.1.27  1,2-Dichlorobenzene 

Chlorobenzenes consist of one or more chlorines attached to an aromatic (benzene) ring.  Uses of 
dichlorobenzenes include deodorizers, moth repellents, and the production of resins.  The vapor 
pressure of 1,2-dichlorobenzene is 1.3 x 10-3 atm.  1,2-Dichlorobenzene has a moderate water 
solubility of 100 mg/L and may volatilize from water with an H of 1.9 x 10-3 atm-m3/mol.  It has 
a moderate Koc of 6.17 x 102 L/kg.   

Based on the moderate vapor pressure, volatilization of 1,2-dichlorobenzene from shallow soils 
may be an important transport process.  Infiltration water may be an important transport 
mechanism for 1,2-dichlorobenzene in soils.  However, the moderate water solubility is 
countered by a tendency for 1,2-dichlorobenzene to sorb to soil organic material.  This 
information suggests that 1,2-dichlorobenzene may be transported to greater soil depths or 
groundwater in material containing low concentrations of organic carbon.  The reductive 
dechlorination products of 1,2-dichlorobenzene are chlorobenzene and benzene. 

K2-4.1.28  1,3-Dichlorobenzene 

1,3-Dichlorobenzene (1,3-DCB) occurs as manufacturing effluents and waste-dump leachates.  
1,3-DCB has a solubility in water of 1.11 × 10-1 mg/L.  1,3-DCB has a moderate vapor 
pressure of 2.3 mm Hg and is readily volatile from water with an H of 1.8 × 10-3 atm-m3/mol.  It 
has moderate Koc and Kow values of 3,800 and 4,000 L/kg, respectively. 
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Based on the high H and moderate Koc and Kow values, volatilization and partitioning into the 
gaseous phase attenuated by sorption are expected to be the primary processes governing the fate 
of 1,3-DCB released to soil or water.  Based on the Koc and Kow values, bioaccumulation can be 
important in aquatic organisms.  In the atmosphere, this contaminant will react with 
photochemically produced hydroxyl radicals.  In soil and groundwater, aerobic biodegradation of 
1,3-DCB is slow.  In general, 1,3-DCB is more resistant to degradation than chlorobenzene, 
because of its higher degree of chlorination.  Hydrolysis, oxidation, and direct photolysis are not 
expected to be significant transformation processes (Howard 1990).  Aerobic biodegradation in 
water maybe possible, but anaerobic biodegradation is not expected. 

K2-4.1.29  1,4-Dichlorobenzene 

1,4-Dichlorobenzene (1,4-DCB) occurs as manufacturing effluents and waste-dump leachates.  
1,4-DCB has a solubility in water of 7.30 × 10-1 mg/L.  1,4-DCB has a moderate vapor pressure 
of 1.39 × 10-3 atm and is readily volatile from water with an H of 2.81 × 10-3 atm-m3/mol.  It has 
moderate Koc and Kow values of 653 and 2,584 L/kg, respectively. 

Based on the high H and moderate Koc and Kow values, volatilization and partitioning into the 
gaseous phase attenuated by sorption are expected to be the primary processes governing the fate 
of 1,4-DCB released to soil or water.  Based on the Koc and Kow values, bioaccumulation can be 
important in aquatic organisms.  In the atmosphere, this contaminant will be lost by reaction with 
photochemically produced hydroxyl radicals.  In soil and groundwater, aerobic biodegradation of 
1,4-DCB is slow.  In general, 1,4-DCB is more resistant to degradation than chlorobenzene, 
because of its higher degree of chlorination.  Hydrolysis, oxidation, and direct photolysis are not 
expected to be significant transformation processes (Howard 1990). 

K2-4.1.30  DDT, DDD, DDE 

Dichlorodiphenyltrichloroethane (DDT), a highly chlorinated hydrocarbon, was used extensively 
worldwide in the control of insects and insect-transmitted disease.  As a result of its widespread 
use, DDT and its metabolites, dichlorodiphenyldichloroethane (DDD) and 2,2-bis(4-
chlorophenyl)1,1-dichloroethene (DDE), are commonly found in the environment.   

The aqueous solubilities of DDT, DDD, and DDE are all very low at 0.0017, 0.16, and 0.0013 
mg/L, respectively.  Vapor pressure values for DDT (at 25° C), DDD (at 30° C) and DDE (at 30° 
C) are 1.32 x 10-10; 1.34 x 10-9; and 8.54 x 10-9 atm, respectively.  The H values for DDT, DDD, 
and DDE are low at 4.89 x 10-5, 2.16 x 10-5, and 2.34 x 10-5 atm-m3/mol, respectively.  The Koc 
values of DDT, DDD, and DDE are high at 1.00 x 106 L/kg, 4.47 x 106 L/kg, and 2.63 x 106 
L/kg (Table K-1).   

Based on the very high Koc values and low solubilities, the release of DDT, DDD, and DDE to 
the soil is unlikely to result in migration to lower soil levels and ground water in appreciable 
quantities.  The low H constants indicate that these compounds do not rapidly volatilize in 
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aqueous solutions, and volatilization is not rapid.  Volatilization of these pesticides from soil 
environments is affected by the soil moisture content, the surface air temperature, and the soil 
chemistry.   

The biodegradation of DDT occurs in aerobic and anaerobic environments.  The dehydrogenation 
of DDT to DDE in well-aerated soils occurs slowly.  The reductive dechlorination of DDT to 
DDD and other compounds in anaerobic environments proceeds much more rapidly.  
Microorganisms shown to anaerobically reduce DDT to DDD as well as other compounds 
include various bacteria (Enterbacter and Aerobacter) and fungi.  Finally, biodegradation half-
lives for DDT in soil range from 2 to greater than 15 years (Lichtenstein and Schultz 1959; 
Stewart and Chisholm 1971). 

K2-4.1.31  1,1-Dichloroethane 

1,1-Dichloroethane (1,1-DCA) is moderately soluble in water with a solubility of 
5.5 × 10-3 mg/L.  It has a high vapor pressure of 2.4 × 10-1 atm and is readily volatile from water 
with an H of 4.3 × 10-3 atm-m3/mol.  It has low Koc and Kow values of 30 and 63 L/kg, 
respectively. 

Based on the high H value, high vapor pressure, and moderate solubility, partitioning into the 
gaseous and soluble phases is expected to be the primary process governing the fate of 1,1-DCA 
released to soil or water.  Sorption and bioaccumulation are not significant based on its low Koc 
and Kow values.  In the atmosphere, it will degrade by reaction with photochemically produced 
hydroxyl radicals or be scavenged by rain.  In groundwater, biodegradation is not expected to 
occur.  Hydrolysis is not expected to be a significant fate process (Howard 1989). 

K2-4.1.32  Dieldrin 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.33  Diethylphthalate 

The chemical properties for this compound are discussed in Section K2-4.1.61 (Phthalate Esters). 

K2-4.1.34  Dimethylphthalate 

The chemical properties for this compound are discussed in Section K2-4.1.61 (Phthalate Esters). 

K2-4.1.35 Di-n-butylphthalate  

The chemical properties for this compound are discussed in Section K2-4.1.61 (Phthalate Esters). 



 

Appendix K, IA F1 RI Report K2-22   

K2-4.1.36  2,4-Dinitrotoluene (2,4-DNT) and 2,6-Dinitrotoluene (2,6-DNT)  

Dinitrotoluenes (DNT) are substituted benzene compounds containing a single methyl group and 
two nitro (NO2) groups.  2,4-Dinitrotoluene (2,4-DNT) and 2,6-Dinitrotoluene (2,6-DNT) are the 
most commonly found isomers.  DNT is a manmade chemical used to produce polyurethane 
foams, ammunition, explosives, and dyes (Agency for Toxic Substances and Disease Registry 
[ATSDR] 1998).   

In general, these contaminants are characterized by moderate to high aqueous solubilities and 
moderate volatility.  The aqueous solubility of 2,4-dinitrotoluene is 270 mg/L (22°C) and 180 
mg/L (20°C) for 2,6-dinitrotoluene.  2,4-DNT and 2,6-DNT have a low vapor pressure (1.4 x 10-4 
mm Hg and 5.67 x 10-4 mm Hg, respectively) and low Henry’s law constant (8.79 x 10-8 atm-
m3/mol and 9.26 x 10-8 atm-m3/mol, respectively).  The isomers have relatively low Kow (1.98 
and 1.72 for 2,4-DNT and 2,6-DNT, respectively).   

As a result of the high aqueous solubility dinitrotoluenes tend to be mobile in aqueous and soil 
environments.  Based on the moderate water solubility and low Kow, DNT is expected to remain 
in water and has a high potential to contaminate and travel in aquatic environments.  DNT 
mobility in soil is currently unknown.  The low Henry's law constant values suggest that 
volatilization of dinitrotoluenes from aqueous solutions is not a significant fate process.  The low 
Kow predicts that DNT released to the environment is unlikely to bioaccumulate in fish or adsorb 
to sediment.  However, the log octanol-water partition coefficients are sufficiently large to 
indicate some adsorption to soil organic matter.  

DNT is thought to break down in air by a variety of chemical reactions that take place upon 
exposure to sunlight.  DNT undergoes rapid photolysis in the air and waters that receive direct 
sunlight.  Under conditions without oxygen or without light, DNT may be broken down by 
biological degradation, whereby microbes utilize the chemical as a source of energy and convert 
it into chemicals such as carbon dioxide and water.  Information concerning DNT transformation 
in soil is not available.   

K2-4.1.37  Endrin Aldehyde 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.38  Endrin Ketone 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.39  Endosulfan Sulfate 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 



 

Appendix K, IA F1 RI Report K2-23   

K2-4.1.40  Ethylbenzene 

The chemical properties for this compound are discussed in Section K2-4.1.17 (BTEX). 

K2-4.1.41  Fluoranthene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.42  Gamma-BHC 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.43  Gamma-Chlordane 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.44  Heptachlor 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.45  Heptachlor Epoxide 

The chemical properties for this compound are discussed in Section K2-4.1.58 (Pesticides). 

K2-4.1.46  Hexachlorobenzene 

Hexachlorobenzene was widely used as a pesticide until 1965.  It was also used to make 
fireworks, ammunition, and synthetic rubber.  Currently, hexachlorobenzene is not used 
commercially in the United States.  Hexachlorobenzene has a moderate vapor pressure of 1.43 
x10-8

 atm and a Henry's law constant value of 5.8x10-4 atm-m3/mol.  It has a very low solubility 
of 6.0 x 10-3 mg/L in water.  Hexachlorobenzene has a high Koc value of 3.9 x 103 mg/L and a 
high log Kow of 5.23. 

Based on its high Kow, hexachlorobenzene is expected to be immobile in soil and is unlikely to 
leach into groundwater (Swann et al. 1983).  If released to water, adsorption of hexachloro-
benzene to sediment or soil particulates is also expected to be significant on the basis of the high 
organic carbon partition coefficient (Koc) value (EPA 1981).  The Henry's law constant value 
suggests that hexachlorobenzene released to either moist soil or surface water will volatilize at a 
moderate rate.   
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Hexachlorobenzene is among the most persistent environmental pollutants because of its 
chemical stability and resistance to degradation.  The high Kow suggests that bioconcentration 
and biomagnification of hexachlorobenzene are likely to occur to a significant degree. 

K2-4.1.47  Hexachlorocyclohexanes (alpha-BHC, beta-BHC, delta-BHC, and gamma-
BHC) 

The hexachlorocyclohexanes are a group of five structural isomers of which only the gamma (γ) 
isomer (lindane) possesses known insecticidal properties.  Common uses of this compound were 
as a pesticide and as a household fumigant (Ware 1978).  Technical grade hexachlorocyclo-
hexane is primarily lindane (40 percent) with lesser amounts of the remaining isomers, alpha, 
beta, delta and an unnamed isomer.  Alpha, beta, delta, and gamma-hexachlorocyclohexane were 
observed at IA F1.  However, as most investigations conducted on hexachlorocyclohexanes have 
focused on lindane, much of the information provided in this discussion will pertain to lindane.  
When available, information pertaining to the other isomers will be incorporated into the 
discussion.  In addition, the hexachlorocyclohexanes in the past were referred to as 
benzenehexachlorides (BHC).  Although technically incorrect, the abbreviation BHC will be 
used in this discussion, as it is prevalent in the literature.  Finally, investigations evaluating BHC 
properties may have used a pure isomer or the technical grade mixture.  This distinction is not 
always reported in the literature. 

Hexachlorocyclohexanes consist of a cyclic hexane and six chlorines, each bound to a separate 
carbon.  Theoretically, eight structural isomers are possible, however, only five have been 
produced.  Hexachlorocyclohexanes are not volatile as indicated by the vapor pressure and 
Henry's Law constant values for delta-BHC.  Vapor pressure and Henry's Law constant values are 
1.7 x 10-5 mm Hg and 2.50 x 10-7 atm-m3/mol, respectively.  These values are consistent with 
volatility data observed for related chlorinated pesticides and insecticides, such as DDT and the 
chlorinated cyclodienes. 

The hexachlorocyclohexanes have a relatively wide range of aqueous solubilities.  Aqueous 
solubilities for alpha-BHC, beta-BHC, delta-BHC, and gamma-BHC are 1.6, 0.2, 21 and 7.8 
mg/L, respectively (Callahan and others 1979; Mabey and others 1982).  Based on these data and 
the operable definition of hydrophobic used in this discussion (solubility < 10-3 molar) all of the 
hexachlorocyclohexanes are hydrophobic.  However, they are not nearly as hydrophobic as DDT 
or the chlorinated cyclodienes.  In fact, the aqueous solubility of delta-BHC is roughly four 
orders of magnitude greater than DDT.  As was noted in previous discussions of hydrophobic 
pesticides (DDT, DDD, and DDE), dissolved organic carbon may increase the aqueous solubility 
of alpha-BHC.  Further, elevated levels of dissolved inorganic constituents may reduce the 
aqueous solubility of the hexachlorocyclohexanes. 

Being hydrophobic, sorption of the hexachlorocyclohexanes is reasonably approximated by Kow.  
The Kow of delta-BHC is 3.28 and lindane is 3.03.  These results suggest alpha-BHC will be 
sorbed to soil organic matter.  Studies by Voerman and Tammes (1969) confirmed this 
expectation and also showed that in some cases the sorption is reversible.  They observed lindane 
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to be sorbed to the yeast (Saccharomyces cerevisiae).  Sorption onto the yeast was found to 
increase after boiling (killing) the microorganisms.  Finally, the sorbed lindane could be removed 
by flushing with fresh water. 

Biodegradation studies conducted in the 1960s and 1970s indicated that the alpha, beta and 
gamma isomers of BHC were all rapidly degraded in flooded (anaerobic) soils (MacRae 1967).  
Dechlorination of lindane to pentachlorocyclohexene was observed in cultures of Bacillus 
(Yule and others 1967), Clostridium (Yule 1971) and cyanobacteria (formerly, blue-green algae) 
(Kar and Singh 1979), and fungi (Machholz and Kujawa 1985).  More recent studies conducted 
by Bachmann and others (1988) indicate that alpha-BHC was mineralized more rapidly under 
aerobic than anaerobic conditions.  In addition, they observed that beta-BHC was not degraded 
under aerobic and anaerobic conditions.  Finally, Tu (1976) found 71 microorganisms out of 147 
isolated from a loamy sand soil were capable of utilizing lindane as a sole carbon source. 

Delta-BHC has a solubility in water of 7.3 mg/L.  Delta-BHC has a low vapor pressure of 
5.57 × 10-5 atm and is slightly volatile from water with an H of 2.92 × 10-6 atm-m3/mol.  Delta-
BHC has moderate Koc and Kow values of 1,070 and 4,073 L/kg, respectively (EPA 1996; 
Howard 1990). 

Based on the moderate Koc and Kow values and moderate water solubility the primary transport 
mechanism to sediment is diffusion.  The release of delta-BHC to soil will most likely result in 
volatilization and leaching to groundwater.  Based on the moderate H value, a reasonable amount 
of soil and groundwater partitioning is expected.  In the atmosphere, delta-BHC will react with 
photochemically produced hydroxyl radicals.  Biodegradation may also occur but direct 
photolysis is not considered to be a major environmental fate process (Howard 1990). 

K2-4.1.48  2-Hexanone 

Also known as methyl butyl ketone (MBK), it has a moderate to high solubility of 10,000 to 
50,000 mg/L.  Further information regarding the fate and transport properties of MBK was not 
available.  However, it is expected to behave in a manner similar to 2-butanone or MEK.   

K2-4.1.49  Indeno(1,2,3-cd)pyrene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.50  Isophorone 

Isophorone is an industrial chemical used as a solvent in some printing inks, paints, lacquers, and 
adhesives.  It is also used as an intermediate in the production of certain chemicals.  Isophorone 
has a high water solubility of 12,000 mg/L.  It has a low vapor pressure of 3.9 x 10-4 atm and a 
Henry's Law constant of 4.55 X 10-6 atm-m3/mol.  It has a low Koc value of 46.8 L/kg.   



 

Appendix K, IA F1 RI Report K2-26   

Based on its high water solubility, the main transport mechanism is expected to be solubility in 
water.  Due to its low Henry’s constant and low Koc, neither volatilization nor sorption to 
sediments is expected to be an important transport mechanism in water.  Upon release to the 
atmosphere, isophorone disappears rapidly by hydroxyl radical reaction (half-life <5 hours).  
Some isophorone may wash out of the atmosphere; however, only limited amounts will be 
washed out because of the short atmospheric half-life.  In soils, isophorone is expected to 
degrade microbially, but no rate data are available. 

K2-4.1.51  Methylene Chloride 

Also known as dichloromethane (DCM), it has a high solubility in water of 2.0 × 10+4 mg/L.  
DCM has a high vapor pressure of 4.8 × 10-1 atm, and has a tendency to volatilize from water 
with an H of 2.0 × 10-3 atm-m3/mol.  DCM has low sorption tendencies with a Koc value of 9 
L/kg and a Kow value of 18 L/kg. 

Based on the high H and low sorption coefficient, DCM released to soil is expected to volatilize 
and possibly leach to groundwater.  Because of its low Koc and Kow, adsorption and 
bioaccumulation are not expected to be significant.  In the soil and groundwater, biodegradation 
is unlikely under aerobic conditions.  Hydrolysis will not be a significant transformation process 
(Howard 1989). 

K2-4.1.52  2-Methylnaphthalene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.53  4-Methyl-2-pentanone 

Also known as methyl isobutyl ketone (MIBK), it has a high solubility in water of 1.9 × 10+4 
mg/L.  MIBK has a moderate vapor pressure of 1.84 × 10-2 atm, and has a moderate tendency to 
volatilize from water with an H of 1.5 × 10-5 atm-m3/mol.  MIBK has low sorption tendencies 
with Koc and Kow values of 130 and 12 L/kg, respectively. 

Based on the moderate H and low sorption coefficient, MIBK released to soil is expected to 
partially volatilize and leach to groundwater.  Because of its low Koc and Kow, adsorption and 
bioaccumulation are not expected to be significant.  In the soil and groundwater, biodegradation 
is unlikely under aerobic conditions.  Hydrolysis will not be a significant transformation process 
(Howard 1989). 

K2-4.1.54  Monobutyltin 

The chemical properties for this compound are discussed in Section K2-4.1.56 (Organotins). 
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K2-4.1.55  Naphthalene 

The chemical properties for this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.56  Organotins 

Organotin compounds (monobutyltin, dibutyltin, tributyltin [TBT], and tetrabutyltin) are widely 
used in industry as stabilizers in the production of polyvinyl chloride, catalysts, and pesticides.  
TBT has been used extensively as an additive in antifoulant boat paints and is of greatest 
environmental concern because of its toxicity to organisms.  The fate and transport of TBT 
released to soil or water are expected to be dominated by sorption, with biodegradation also 
occurring to a much lesser extent.  Volatilization is not considered a significant transport 
pathway for organotin compounds, except for tetrabutyltin.  Because of the strong tendency for 
organotins to adsorb, partitioning to water is not expected to be significant.  While concentrations 
in water due to partitioning are expected to be low, organotins are highly toxic to marine 
organisms.  Pore water concentrations in equilibrium with sediments are often sufficiently high 
to adversely affect benthic organisms.  Bioaccumulation of TBT will occur, and it is moderately 
soluble in fat (Hinga and others 1987; Johnson and others 1987; Stang and Seligman 1987; 
Unger and others 1987).  The partitioning of TBT is influenced by chloride ion concentration, 
dissolved CO2, pH, and salinity.  TBT exhibits higher partitioning to solids in fresh water (Kow = 
7,000) than in seawater (Kow = 5,500) (Laughlin and others 1986).    

K2-4.1.57  Pentachlorophenol 

Pentachlorophenol is a synthetic substance and does not occur naturally in the environment.  
Pentachlorophenol was widely used as a pesticide and wood preservative.  It has a moderate 
water solubility of 14 mg/L.  It has a low vapor pressure of 1.45 x 10-7 atm and a low Henry's 
Law constant of 2.75 X 10-6 atm-m3/mol.  It has a moderate Koc value of 5.95 x 102 L/kg and a 
high log Kow of 5.  

Based upon the moderate water solubility and high Kow, pentachlorophenol released into the 
environment will move with water and generally stick to soil particles.  Movement of 
pentachlorophenol in soils depends on the soil's acidity.  In soils and sediments, 
pentachlorophenol is metabolized by acclimated microbes, under both aerobic and anaerobic 
conditions, or is adsorbed.  Volatilization and photolysis do not appear to be important transport 
and transformation processes for pentachlorophenol in soils.  In air, soil, and surface water, 
pentachlorophenol lasts for hours to days.  Pentachlorophenol is stable to hydrolysis and 
oxidation, but the compound is rapidly photolyzed by sunlight and can be metabolized by 
microorganisms, animals, and plants.   
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K2-4.1.58  Pesticides 

K2-4.1.58.1  Chlorinated Cyclodienes 

Cyclodiene insecticides found at Mare Island RI sites include alpha chlordane, gamma chlordane, 
dieldrin, endosulfan sulfate, and heptachlor.  In general, these chemicals are strong insecticides 
that are very persistent in the environment.  Their persistence, toxicity, and tendency to 
bioaccumulate led to the eventual banning of these insecticides for agricultural use. 

The chlorinated cyclodienes are structurally similar compounds composed of two cyclic (ring) 
groups.  The base ring consists of a six-carbon cyclodiene and a bridging carbon.  Four chlorines 
are bound to the cyclodiene and two are bound to the bridging carbon.  This chlorinated six-
carbon cyclodiene with a bridging carbon is common to each of the chlorinated cyclodienes 
identified at Mare Island.  The second ring of chlordane consists of a cyclopentane group 
containing two chlorines.  The second ring of heptachlor is similar, consisting of a five-member 
cyclodiene and one chlorine.  Formation of heptachlor epoxide results from the epoxidation of 
the double bond of the second cyclodiene.  The second ring of dieldrin is identical to the base 
ring, except the double bond has undergone epoxidation.  The multi-ring structure and level of 
chlorination result in these insecticides being characterized by moderate size and high molecular 
weight. 

Chlordane 

Gamma-chlordane (including alpha and gamma-isomers) has a low solubility in water of 
2.19 × 10-1 mg/L.  It has a low vapor pressure of 3.55 × 10-8 atm and is not readily volatile from 
water with an H of 6.65 × 10-5 atm-m3/mol.  It has very high Koc and Kow values of 61,155 and 
865,813 L/kg, respectively. 

Based on the very high Koc and Kow, low solubility, and low vapor pressure values, sorption is the 
primary process governing the fate of chlordane released to soil or water.  Based on the very high 
Koc and Kow values, bioaccumulation is expected to be a significant fate process for some 
systems.  In the atmosphere, it will react with photochemically produced hydroxyl radicals.  
Hydrolysis, oxidation, direct photolysis, and biodegradation are not expected to be significant 
transformation processes (Howard 1990). 

Dieldrin 

Dieldrin has a low solubility in water of 1.87 x 10-1 mg/L.  Dieldrin has a very low vapor 
pressure of 1.31 × 10-9 atm and is not readily volatile from water with an H of 
2.67 × 10-6 atm-m3/mol.  Dieldrin has high Koc and Kow values of 18,388 and 185,727 L/kg, 
respectively. 
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Based on the very high Koc and Kow, low solubility, and low vapor pressure values, sorption is the 
primary process governing the fate of dieldrin released to soil or water.  Based on the very high 
Kow and Koc values, bioaccumulation is expected to be a significant fate process for some 
systems.  Hydrolysis, oxidation, direct photolysis, and biodegradation are not expected to be 
significant transformation processes (Howard 1990). 

Endosulfan 

Endosulfan has a low solubility in water of 0.51 mg/L.  It has a low vapor pressure of 1.3 × 10-8 

atm and is not readily volatile from water with an H of 1.12 × 10-5 atm-m3/mol.  It has moderate 
Koc and Kow values of 2,140 and 6,760 L/kg, respectively (EPA 1996; Howard 1990). 

Based on the moderate Koc and Kow, low vapor pressure and low solubility the primary fate 
process of endosulfan in soil is biodegradation and hydrolysis.  Endosulfan is likely to hydrolize 
and oxidizes in water.  When released to the atmosphere, endosulfan will react photochemically 
with hydroxyl radicals.  Endosulfan may also be subject to photolysis.  Volatilization and 
leaching are not expected to be significant (Howard 1990). 

Heptachlor 

Heptachlor has a low solubility in water of 2.73 × 10-1 mg/L.  Heptachlor has a low vapor 
pressure of 4.29 × 10-7 atm and is slightly volatile from water with an H of 
5.87 × 10-4 atm-m3/mol.  It has high Koc and Kow values of 11, 651 and 103,513 L/kg, 
respectively. 

Based on the high Koc and Kow, low solubility, and low vapor pressure values, sorption is 
expected to be the primary process governing the fate of heptachlor released to soil or water.  
Based on high Koc and Kow values, bioaccumulation may be significant in some systems.  Based 
on the moderate H value, moderate partitioning into the gaseous phase can be expected.  In the 
atmosphere, it will react with photochemically produced hydroxyl radicals.  Biodegradation and 
direct photolysis may also occur, but at a much slower rate than does hydrolysis (Howard 1990). 

K2-4.1.58.2  Other Pesticides 

Aldrin 

Aldrin has a low solubility in water of 2.2 x 10-2 mg/L.  It has a low vapor pressure of 4.93 × 10-8 
atm.  It volatilizes more readily from water than chlordane or dieldrin, with an H of 
4.96 × 10-4 atm-m3/mol.  It has very high Koc and Kow values of 9.6 × 104 and 2.0 × 105 L/kg, 
respectively. 
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Based on the very high Koc and Kow, low solubility, and low vapor pressure values, sorption is 
expected to be the primary process governing the fate of aldrin released to soil.  Because of its 
high H, aldrin residues in water will volatilize from the water surface and photooxidation is 
expected to be significant.  Based on the very high Kow and Koc values, bioaccumulation is 
expected to be a significant fate process for some systems.  Aldrin residues in soil will be slowly 
transformed to dieldrin (Howard 1990). 

Endrin 

Endrin (including aldehyde and ketone-isomers) has a low solubility in water of 2.5 × 10-1 mg/L.  
It has a low vapor pressure of 3.0 × 10-6 atm and is not readily volatile from water with an H of 
7.52 × 10-6 atm-m3/mol.  It has high Koc and Kow values of 12,300 and 36,307 L/kg, respectively 
(EPA 1996; Howard 1990). 

Based on the high Koc and Kow, low solubility, and low vapor pressure values, sorption is the 
primary process governing the fate of endrin aldehyde released to soil or water.  Based on the 
very high Koc and Kow values, bioaccumulation is expected to be a significant fate process for 
some systems.  In the atmosphere, it will react with photochemically produced hydroxyl radicals.  
Hydrolysis, oxidation, direct photolysis, and biodegradation are not expected to be significant 
transformation processes (Howard 1990). 

K2-4.1.59  Phenanthrene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.60  Phenol 

Phenols are single-ring (monoaromatic) compounds containing one hydroxy (OH) group and one 
or two methyl groups.  Substituted phenols found at IA F1 include 2-methylphenol and 4-
methylphenol.  Phenol is used primarily in the formation of phenolic resins.  It is also used in the 
manufacture of synthetic fibers and slimicides, and as a disinfectant and antiseptic.  Phenol has a 
very high water solubility of 87,000 mg/L.  Phenol has a vapor pressure of 4.62 x 10-4 atm.  

Based upon its high water solubility and moderately low Koc, phenol released to the soil is 
expected to leach to groundwater.  In water, neither volatilization nor sorption to sediments and 
suspended particulates is expected to be an important transport mechanism.  Phenol is not 
expected to bioconcentrate significantly in aquatic organisms (ATSDR 1998).  Available data 
indicates that phenol biodegrades in soil under both aerobic and anaerobic conditions 
(ATSDR 1998).   

The aqueous solubility of the substituted phenols is variable depending on the pH of the solution.  
In basic aqueous solutions these phenols will form the corresponding salt.  In general, the phenol 
salts are water-soluble.  In addition, the formation of the salt may affect results of solubility 
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determinations.  Further, phenols readily react with chlorine forming chlorophenols.  This 
reaction may occur in groundwater intruded by saltwater where high concentrations of chloride 
are present.        

The substituted phenols are slightly volatile.  In aqueous solutions, the substituted phenols will 
not tend to volatilize as indicated by low Henry's Law constant values (approximately 1 x 10-6 
atm-m3/mol).  The low tendency to volatilize from aqueous solutions, the high aqueous 
solubilities, and prevalence of water in the environment suggest volatilization is not an important 
transport mechanism for these contaminants.   

K2-4.1.61  Phthalate Esters 

Phthalate esters are commonly used as plasticizers, which are compounds that improve flow and 
reduce brittleness in the manufacturing of plastics, particularly in polyvinyl chlorides (PVC).  
Estimates suggest plasticizers are incorporated into 90 percent of the 3 billion pounds of PVC 
resin produced annually (Kaufman and Falcetta 1977).  Phthalates may also be produced 
naturally by various plants and microorganisms.  Consequently, phthalate esters are routinely 
found in the environment.  Several phthalate esters, including bis(2-ethylhexyl)phthalate, 
dimethylphthalate, diethylphthalate, di-n-butylphthalate, and butylbenzylphthalate, were detected 
in IA F1 samples. 

Structurally, phthalate esters consist of an aromatic ring and two ester groups bound to adjacent 
carbons within the ring.  The compounds differ in the terminal group of the ester: diethyl 
phthalate contains ethyl-terminating groups, while the terminating group of bis(2-
ethylhexyl)phthalate is made up of eight carbons. 

In general, phthalate ester vapor pressures are related to the compound's molecular weight.  The 
larger phthalate esters, including bis(2-ethylhexyl)phthalate, have very low vapor pressures.  The 
vapor pressure of bis(2-ethylhexyl)phthalate is 1.28 x 10-7 atm, and it does not readily volatilize 
from water with a Henry’s Law constant of  1.47 x 10-5 atm-m3/mol.  The aqueous solubilities of 
the larger phthalate esters including bis(2-ethylhexyl)phthalate are quite low.  The solubility of 
bis(2-ethylhexyl)phthalate is 0.34 mg/L, whereas the solubility of butylbenzylphthalate is 2.69 
mg/L.  Bis(2-ethylhexyl)phthalate has extremely high Koc and Kow values of 2.0 x 109 and 4.1 x 
109 L/kg, respectively.     

Based on the low H and high sorption coefficient, bis(2-ethylhexyl)phthalate released to soil is 
not expected to volatilize or leach to groundwater.  Because of its high Koc and Kow, adsorption 
and bioaccumulation are expected to be significant.  In the soil and groundwater, biodegradation 
is likely under aerobic conditions.  Hydrolysis will not be a significant transformation process 
(Howard 1989). 

Phthalate esters have been shown to be biodegraded by various bacteria, including the genera 
Serratia, Penicillium, and Enterobaster (Mathur and Rohatt 1975; Englehard and others 1977; 
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Saeger and Tucker 1976).  These biodegradation results suggest that microorganisms may 
represent the most significant removal mechanism of phthalate esters from soil environments. 

K2-4.1.62  Picric Acid 

2,4,6-Trinitrophenol, commonly referred to as picric acid, is a toxic explosive compound.  Picric 
acid was primarily used as a military explosive.  Picric acid was abundantly manufactured and 
used during World War II, but has since been phased out.  Picric acid has a low vapor pressure of 
9.83 x 10-10 atm (Boyd 1982), and a low Kow of 2.03 (Verschueren Smith 1983).  Picric acid has 
a unique protein fixative property.   

Based on its low Kow and relatively high water solubility, picric acid is not expected to 
bioaccumulate in animals; however, the capability of this compound to bind to protein may 
increase the concentration in organic matter more than expected (Cooper 1984).  Picric acid is 
considered extremely dangerous because of its explosive nature and its tendency to react with 
other compounds to form even more sensitive materials.  Factory wash-water with trace amounts 
of picric acid has been known to react with trace metals in concrete.  The products of these 
reactions are documented to have formed highly sensitive crystals in the floor.  Slight impacts 
from metal tools, or even the movement of furniture, could cause the floor to detonate, 
potentially causing fires (U.S. Army 1978).  If not stored properly, aqueous solutions of picric 
acid and water will evaporate and form crystals that are highly sensitive to shock.  Old bottles of 
picric acid have been found in classroom laboratories as well as old medicine cabinets, leading to 
delicate removal tactics by “bomb-squad” technicians (Pohanish and Greene 1997).  

Picric acid is soluble in water and is expected to leach through soil to groundwater in substantial 
amounts (Army 1987d).  It is expected to dissociate in water, especially when present in low 
concentrations.  Picric acid may also form complexes with metal ions in soil, causing some of the 
chemical to remain bound (Army 1987d).  The low vapor pressure of picric acid prevents the 
chemical from volatilizing into the atmosphere.  Picric acid has been determined not to 
bioconcentrate or biomagnify.   

Picric acid is resistant to transformation since the three nitro groups chemically deactivate the 
phenol ring.  As a result, picric acid is stable and persistent in the environment (Nikolic and 
others 1994).     

K2-4.1.63  Polychlorinated Biphenyls 

PCBs were used to cool capacitors and transformers, and they were produced in the United States 
from 1929 through 1977.  Most PCBs were sold as mixtures under the trade name of Aroclor, 
followed by a numerical designator.  The four-digit numerical designator refers to the number of 
carbons and the weight percentage of chlorine in the mixture.  For example, Aroclor-1260 
signifies each PCB compound contains 12 carbons and 60 percent of the overall weight of the 
mixture is attributed to chlorine (EPA 1997). 
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Structurally, PCBs consist of two phenyl groups bound together by a single carbon-carbon bond.  
Each PCB contains from one to ten chlorines for a total of 209 possible structural arrangements 
(congeners).  Aroclors with high chlorine weight percentages, such as Aroclor-1260, are 
composed of biphenyls with five (penta), six (hexa), and seven (hepta) chlorines.  Fate and 
transport properties of PCB congeners vary in accordance with their level of chlorination.  
However, these variances are relatively small for Aroclor-1016, Aroclor-1242, Aroclor-1248, 
Aroclor-1254, and Aroclor-1260, which have been detected at Mare Island IA H2 sites 
(EPA 1997). 

These congeners have low solubilities in water that range from 5.7 × 10-2 mg/L for Aroclor-1254 
to 4.2 × 10-1 mg/L for Aroclor-1016.  These contaminants have low vapor pressures that range 
from 4.05 × 10-5 mm Hg for Aroclor-1260 to 4.94 × 10-4 mm Hg for Aroclor-1248.  They are 
more volatile than water, with values for H that range from 5.2 × 10-4 for Aroclor-1242 and 
4.6 × 10-3 atm-m3/mol for Aroclor-1260.  Because Aroclors are complex mixtures of individual 
chlorinated biphenyls, reported Hs are probably more representative of the lower molecular 
weight, less chlorinated congeners present.  These contaminants have very high Koc and Kow 
values (ATSDR 2000).  Koc values range from 48,000 L/kg for Aroclor-1242 to 4,425,557 L/kg 
for Aroclor-1260.  Kow values range from 253,488 L/kg for Aroclor-1016 to 8,341,144 L/kg for 
Aroclor-1260 (EPA 1997). 

Based on the very high Koc and Kow, low solubility, and low vapor pressure values, sorption is the 
primary process governing the fate of the PCB congeners released to soil or water.  As indicated 
by the H value, volatilization and aerosol dispersion from systems not governed by sorption may 
occur.  These contaminants have high activity coefficients in water, which results in higher rates 
of volatilization than might be expected.  This would be especially true for water systems with 
very low concentrations of suspended particles or dissolved organic carbon for partitioning.  
Based on structure and available fate data, biodegradation of the lighter molecular weight 
compounds may occur slowly in some systems.  Hydrolysis, photolysis, and oxidation are not 
expected to be significant transformation processes (EPA 1979). 

K2-4.1.64  Polynuclear Aromatic Hydrocarbons (PAH) 

PAHs are defined as compounds containing two or more aromatic rings.  PAHs occur in the 
environment through natural and artificial sources.  They are a common constituent of heavier 
hydrocarbon compounds such as asphalt and motor oil and are also found in creosote, dyes, 
paints, plastics, insulating materials, building materials, and rubbers. 

PAHs (also called polycyclic aromatic compounds) containing the same number of aromatic 
rings often behave similarly in the environment.  Information regarding environmental mobility 
and fate processes is not available for all PAHs.  For such compounds, behavior can be predicted 
based on information available for PAHs with similar chemical structure.  Groupings of PAHs 
found at Mare Island F1 that contain the same number of rings include: 
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• Two rings - naphthalene, 1-methylnaphthalene, 2-methylnaphthalene 

• Three rings - fluoranthene and phenanthrene 

• Four rings – benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
chrysene, and pyrene 

• Five rings – benzo(a)pyrene and dibenzo(a)anthracene 

• Six rings – indeno(1,2,3-cd)pyrene and benzo(g,h,i)perylene 

Additional PAH compounds, including carbazole and anthracene, are not included in these 
structure groupings, but were found at Mare Island RI sites. 

K2-4.1.64.1  Naphthalene and 2-Methylnaphthalene 

Naphthalene and the methyl-substituted naphthalenes are the most mobile PAHs in the 
environment.  The increased mobility of these compounds results from their small size compared 
to other PAHs.  Naphthalene consists of two aromatic (benzene) rings and both 1-
methylnaphthalene and 2-methylnaphthalene consist of the naphthalene structure and a single 
methyl group.  Historically, naphthalene has been used in the manufacture of dyes, an insecticide 
(mothballs), and as a gasoline additive.  Naphthalene, 1-methylnaphthalene, and 2-
methylnaphthalene are also constituents of higher density petroleum fuels such as diesel and fuel 
oils. 

Naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene are also somewhat water-soluble.  
The aqueous solubility of naphthalene is between 31 to 34 mg/L.  Aqueous solubilities for 
1-methylnaphthalene and 2-methylnaphthalene were 0.16 and 0.23 mg/L, respectively.  
Solubilities of these compounds are approximately 30-to-50 percent lower in salt-water solutions 
(Smith and others 1981b).  These contaminants have low vapor pressures that range from 
1.17 × 10-4 atm for naphthalene to 5.5 × 10-2 atm for 2-methylnaphthalene and are 
generally volatile from water with an H of 4.82 × 10-4 atm-m3/mol for naphthalene and an H of 
5.2 × 10-4 atm-m3/mol for 2-methylnaphthalene.  Naphthalene has a moderate Koc value of 1,549 
L/kg and moderate Kow value of 2,356 L/kg.   

Based on structure and moderate Koc and Kow, low to moderate solubility, and low vapor 
pressure, sorption and solution are expected to be the primary processes governing the fate of 
naphthalene and 2-methylnaphthalene released to soil or water.  The moderate Koc and Kow 
values of naphthalene also indicate that bioaccumulation may be a significant fate process.  The 
moderate Henry’s law constant value for naphthalene and 2-methynaphthalene indicate that 
volatilization can be important in some systems.  In the atmosphere, they will be rapidly removed 
by reaction with photochemically produced hydroxyl radicals.  In water, direct photolysis may 
also be a significant fate process.  Biodegradation is a significant transformation process for these 
compounds.  Hydrolysis is not expected to be a significant transformation process (Howard 1990; 
EPA 1979). 
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K2-4.1.64.2  Fluoranthene and Phenanthrene 

These 3-ring PAHs have very low solubilities in water: 2.6 × 10-1 mg/L for fluoranthene to 1.2 
mg/L for phenanthrene (EPA 1979).  These contaminants have low vapor pressures that range 
from 6.58 × 10-9 atm for fluoranthene to 1.26 × 10-6 atm for phenanthrene.  The H values range 
from 9.33 × 10-6 atm - m3/mol for fluoranthene to 2.26 × 10-4 atm-m3/mol for phenanthrene.  
These contaminants have very high Koc and Kow values.  Koc values range from 14,000 L/kg for 
phenanthrene to 72,025 L/kg for fluoranthene.  Kow values range from 28,000 for phenanthrene to 
79,000 for fluoranthene. 

Based on structure and very high Koc and Kow values, biodegradation and sorption are expected to 
be the primary processes governing the fate of 3-ring PAHs released to soil or water.  The very 
high Koc and Kow values also indicate that bioaccumulation may be a significant fate process.  
The moderate H value for phenanthrene indicates that volatilization may also be an important 
fate process in some systems.  In the atmosphere, it will be rapidly removed by reaction with 
photochemically produced hydroxyl radicals.  In water, direct photolysis may also be significant 
fate processes.  If percolation to groundwater occurs, removal will be primarily through 
biodegradation.  Hydrolysis is not expected to be a significant fate process (Howard 1990; 
EPA 1979). 

K2-4.1.64.3  Benzo(a)anthracene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 
Chrysene, and Pyrene 

These four-ring PAHs have very low solubilities in water, with values ranging from 
1.94 × 10-3 mg/L for chrysene to 1.37 × 10-1 mg/L for pyrene.  These contaminants also have very 
low vapor pressures that range from 1.03 × 10-11 atm for chrysene to 5.59 × 10-9 atm for pyrene 
and are not volatile from water with an H that ranges from 1.21 × 10-6 atm-m3/mol for chrysene 
to 8.27 × 10-6 atm-m3/mol for pyrene.  The four-ring PAHs have extremely high Koc and Kow 
values.  Koc values range from 59,865 L/kg for pyrene to 882,588 L/kg for benzo(b)fluoranthene.  
Kow values range from 100,474 L/kg for pyrene to 1,592,720 L/kg for benzo(b)fluoranthene. 

Based on structure and the very high Koc and Kow, low solubility, and very low vapor pressure 
values, partitioning is dominated by sorption.  Based on the very high Koc and Kow values, 
bioaccumulation is also expected to be significant in some systems.  In soil and water, the 
primary transformation process is biodegradation.  In water, direct photolysis may also be a 
significant transformation process.  Hydrolysis is not expected to be a significant transformation 
process (EPA 1979). 

K2-4.1.64.4  Benzo(a)pyrene, Dibenz(a,h)anthracene, Indeno(1,2,3-cd)pyrene, and 
Benzo(g,h,i)perylene 

These five- and six-ring PAHs are relatively insoluble in water, with indeno(1,2,3-cd)pyrene 
having the highest solubility of 1.07 × 10-2 mg/L.  These contaminants also have extremely low 
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vapor pressures, ranging far below the values for four-ring PAHs, and are not volatile from water 
with an H that ranges from 4.85 × 10-9 atm-m3/mol for indeno(1,2,3-cd)pyrene to 
8.36 × 10-7 atm-m3/mol for benzo(a)pyrene.  The five- and six-ring PAHs have extremely high 
Koc and Kow values.  Koc values range from 749,569 L/kg for benzo(a)pyrene to 4,364,700 L/kg 
for indeno(1,2,3-cd)pyrene.  Kow values range from 1,346,731 L/kg for benzo(a)pyrene to 
8,223,373 L/kg for indeno(1,2,3-cd)pyrene. 

Based on the very high Koc and Kow, low solubility, and very low vapor pressure values, 
partitioning is dominated by sorption.  In water, direct photolysis and bioaccumulation may also 
be significant transformation processes.  In water, removal will be primarily through very slow 
biodegradation occurring only under favorable conditions.  Hydrolysis is not expected to be a 
significant fate process (EPA 1979). 

K2-4.1.64.5  Carbazole 

Carbazole is a tricyclic hydrocarbon.  Chemical properties and, subsequently, the fate and 
transport for carbazole are very similar to other tricyclic hydrocarbons such as anthracene, 
fluoranthene, fluorene, and phenanthrene.  It has a solubility in water of 7.21 × 10-1 mg/L.  
Carbazole has a low vapor pressure of 3.50 × 10-7 atm, and has a low to moderate tendency to 
volatilize from water with an H of 8.12 × 10-5 atm-m3/mol.  It has moderate Koc and Kow values 
of 2,441 and 3,758 L/kg, respectively. 

Based on these properties and the structural similarity with other tricyclic hydrocarbons, the fate 
and transport of carbazole can be reasonably inferred from data found on fluoranthene and 
phenanthrene.  Fate and transport summaries for these contaminants are presented in 
Section K2-4.1.19. 

K2-4.1.64.6  Pyrene 

The chemical properties of this compound are discussed in Section K2-4.1.64 (PAHs). 

K2-4.1.65  Royal demolition explosive (RDX) 

Royal demolition explosive (RDX), or cyclonite, is a manmade chemical, typically made as a 
white powder, which dissolves slowly in water and is primarily used as an explosive or a 
component of explosives.  RDX has a low solubility in water of 38.4-38.9 mg/L.  RDX has a low 
vapor pressure of 1.32 x 10-12 atm and a low tendency to volatilize from water with a Henry’s 
Law constant of 1.2 x 10-5 atm-m3/mol.  RDX has low sorption tendencies with a Koc value of 
63.1 L/kg and a Kow value of 7.41 L/kg. 

Based on the low Koc value, RDX does not bind well to soil, resulting in medium to high soil 
mobility.  Although RDX does not significantly adsorb to sediment, greater adsorption occurs 
with an increase in organic matter or clay content.  Leaching to groundwater is the likely 
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endpoint for RDX (ATSDR 1995a).  RDX has a low solubility in water and the vapor pressure 
indicates minimal evaporation.  The Kow for RDX indicates RDX is not very lipid soluble and 
therefore has a low potential for bioaccumulation. 

Tests have indicated that RDX is relatively resistant to hydrolysis.  Photolysis has been shown to 
play an important role in the fate process of RDX in the atmosphere and water.  Little 
transformation has been observed in studies of RDX in soil (ATSDR 1995a).   

K2-4.1.66  Tetrachloroethene 

Tetrachloroethene (also called tetrachloroethylene and perchloroethylene) is used in industry for 
dry cleaning and metal cleaning.  It is moderately soluble in water with a solubility of 
2.32 × 10-2 mg/L.  Tetrachloroethene has a moderate vapor pressure of 2.42 × 10-2 atm and will 
readily volatilize from water with an H of 1.73 × 10-2 atm-m3/mol.  It has Koc and Kow values of 
139 and 357 L/kg, respectively. 

Based on its volatilization and partitioning characteristics, partitioning is mainly to the gaseous 
and soluble phases.  In the atmosphere, it will be readily removed by photooxidation.  In 
groundwater, slow biodegradation will be dependent on acclimation of degrading 
microorganisms.  Biodegradation may be an important process in anaerobic soils, yielding 
trichloroethylene as a product.  Hydrolysis and bioaccumulation will not be significant 
transformation processes (Howard 1990). 

K2-4.1.67  Toluene 

The chemical properties of this compound are discussed in Section K2-4.1.17 (BTEX). 

K2-4.1.68  Total Petroleum Hydrocarbons (TPH) 

TPHs are normally used as fuels, solvents, or chemical intermediates.  They can consist of 
complex mixtures of chemicals with a wide variation of properties that make analytical 
determinations difficult in some cases.  Most petroleum compounds are derived from crude oil by 
distillation, which is the process that separates compounds based on their volatility.  Petroleum 
fuels are variable mixtures of hydrocarbon compounds and numerous other components often 
with wide variations in composition.  Significant variations resulting from differing crude oil 
sources, refining processes and conditions, and additives used in composition can be noted 
within the same petroleum fuel (American Society for Testing and Materials [ASTM] 1995). 

The volatility of a compound generally decreases with increases in carbon number range and 
boiling range.  TPH detected at Mare Island RI sites have been distinguished according to their 
respective analytical range of detection, which is based primarily on the compounds’ boiling 
point ranges (denotes volatility) and carbon number ranges.  The TPH-purgeables group includes 
the sum of gasoline-range (TPH-gr) and other purgeable fuels.  The TPH-extractables (TPH-e) 
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group includes the sum of diesel-range (TPH-dr), motor oil-range (TPH-mr), and other 
extractable fuels. 

K2-4.1.68.1  TPH-Purgeables 

Gasoline (TPH-gr) is composed primarily of aliphatic hydrocarbons that fall in the C4 to C12 
range.  TPH-gr may also contain as much as 40 percent aromatic hydrocarbons such as BTEX 
(discussed in Section K2-4.1.17) and some heavier PAHs (discussed in Section K2-4.1.64) 
(ASTM 1995).  The lightest hydrocarbons, down to C6 aliphatic hydrocarbons, are highly 
volatile, readily soluble in water, and have a low tendency for adhesion to soils.  The volatility 
and solubility decrease for the heavier hydrocarbons (C7 and greater) but still govern their fate 
and transport in natural systems.  TPH-gr is less dense than water.  The fraction of TPH-gr that 
does not volatilize to the atmosphere during weathering is expected to be highly mobile in the 
soil through vapor diffusion or in solution with infiltrating precipitation.  Mobility is also 
expected to be high at the capillary fringe and in the groundwater. 

K2-4.1.68.2  TPH-Extractables 

TPH include TPH-dr, TPH-mr, and other extractable fuels.  TPH-dr and TPH-mr are composed 
primarily of aliphatic hydrocarbons that fall in the C10 to C20 range.  As much as approximately 
25 percent of TPH may be composed of aromatic hydrocarbons consisting of alkylated benzenes 
and naphthalenes.  BTEX concentrations are typically very low (ASTM 1995).  TPH are 
generally less dense than water (applies for diesel and fuels lighter than No. 6 fuel oil), and, 
because of its higher molecular weight, is less volatile, less water soluble, and less mobile than 
are the gasoline range hydrocarbons in soils and groundwater.  TPH are expected to have a 
stronger tendency for adsorption to the surface of soils. 

K2-4.1.69  1,2,4-Trichlorobenzene 

1,2,4-Trichlorobenzene (1,2,4-TCB) occurs commonly as a dye carrier, intermediate in the 
manufacture of herbicides and higher chlorinated benzenes, dielectric fluid, solvent, heat-transfer 
medium, and its use in degreasing agents, septic tank and drain cleaners, wood preservatives, and 
abrasive formulations.  1,2,4-TCB has a solubility in water of 48.8 mg/L.  1,2,4-TCB has a vapor 
pressure of 0.29 mm Hg and is readily volatile from water with an H of 1.42 × 10-3 atm-m3/mol.  
It has moderate Koc and Kow values of 1,700 and 20,000 L/kg, respectively. 

Based on the high Henry’s law constant and moderate Koc and Kow values, volatilization and 
partitioning into the gaseous phase attenuated by sorption are expected to be the primary 
processes governing the fate of 1,2,4-TCB released to soil or water.  1,2,4-TCB when released to 
water will adsorb to sediments and may bioconcentrate in aquatic organisms.  In the atmosphere, 
this contaminant will react with photochemically produced hydroxyl radicals.  Hydrolysis, 
oxidation, and direct photolysis are not expected to be significant transformation processes 
(Howard 1990). 
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K2-4.1.70  1,1,2-Trichloroethane 

1,1,2-Trichloroethane is a man-made chemical that is a colorless, sweet-smelling liquid.  It is 
primarily used as an intermediate in the manufacture of 1,1-dichloroethene, but may also be used 
as a solvent, especially in chlorinated rubber manufacture.  1,1,2-Trichloroethane has a high 
solubility in water of 4,400 mg/L.  1,1,2-Trichloroethane has a moderate vapor pressure of 2.9 x 
10-2 atm and a moderate tendency to volatilize from water with a Henry’s Law constant of 1.17 x 
10-3 atm-m3/mol.  1,1,2-Trichloroethane has low sorption tendencies with a Koc value of 50.1 
L/kg. 

Based upon the low Koc and moderate Henry’s Law constant, 1,1,2-trichloroethane is expected to 
partially leach into the subsurface and groundwater and to partially volatilize.  In groundwater, it 
will be subject to anaerobic biodegradation, however no information concerning reaction rates is 
available.  Biodegradation is expected to occur in sediment and landfills when anaerobic 
conditions are present.  The mechanism for biodegradation is reductive dehalogenation, which 
leads to the formation of vinyl chloride.  From the limited data available, biodegradation under 
aerobic conditions, such as exists in surface soil, will be very slow.  Bioconcentration is not 
expected to occur (ATSDR 1989). 

In surface water, volatilization is the primary fate process.  1,1,2-Trichloroethane breaks down 
slowly in air.  Adsorption to sediment, bioconcentration in aquatic organisms, aerobic 
biodegradation, and hydrolysis are thought to be negligible by comparison.  In the atmosphere, 
the dominant removal process is expected to be oxidation by photochemically generated 
hydroxyl radicals (ATSDR 1989).   

K2-4.1.71  Trihalomethanes 

Trihalomethanes are one carbon compounds containing up to four chlorine, bromine or 
combinations of the two molecules.  Chloroform (see aliphatic chlorinated VOC section also) has 
been used as a general solvent, cleanser, anesthetic, and preservative although is not widely used 
now because of its toxicity.  Bromodichloromethane is used as a solvent, flame retardant, and a 
laboratory reagent.  The trihalomethanes have also been identified as by-products of the 
disinfection of municipal water supplies.  Researchers believe trihalomethanes form by reaction 
of chlorine with a reactive aromatic compound associated with natural humic material 
(Manahan 1994).  Formation of bromide containing trihalomethanes could occur by substitution 
of bromide for chlorine.  For example, traditional chlorination treatment of municipal water from 
the Ohio River produced 160 µg/L of trihalomethanes (Atlas and Bartha 1987). 

The vapor pressure for chloroform is 2.11 x 10-1 atm (20° C) and 6.58 x 10-2 atm (20° C) for 
dibromochloromethane.  The Henry’s Law constant is 3.0 x 10-3 atm-m3/mol (20° C) for 
chloroform and 2.41 x 10-3 atm-m3/mol for dibromochloromethane.  The water solubility of 
chloroform is 7,920 mg/L and 6,740 mg/L for dichlorobromomethane.  The Koc for chloroform is 
3.98 x 101 L/kg and 5.50 x 101 L/kg for dichlorobromomethane.   
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Based on their moderate to high water solubilities, infiltration to groundwater is likely an 
important transport mechanism at IA F1.  Due to their low vapor pressures, the trihalomethanes 
are slightly volatile, and may be readily transported from the atmosphere through precipitation or 
through soils to groundwater.  The Koc values indicate some tendency to adsorb to soils and 
sediments.   

The halogen to carbon bonds in the trihalomethanes are quite stable and require energy to break 
under aerobic conditions.  Because microorganisms cannot generate energy by breaking these 
bonds biodegradation of the trihalomethanes is limited under aerobic conditions.  Under 
anaerobic conditions reductive dehalogenation reactions are expected by methanogenic bacteria.  
In aerobic/anaerobic transition environments methylotrophic bacteria can also utilize 
trihalomethanes.  For example, Methylcoccus capsulatus has been shown to convert chloroform 
to CO2 (Dalton and Sterling 1982). 

K2-4.1.72  2,4,6-Trinitrotoluene (TNT)  

2,4,6-Trinitrotoluene (TNT) is a manmade chemical that is primarily used as an explosive 
(ATSDR 1995b).  TNT has a moderately high solubility in water of 130 mg/L. TNT has a 
relatively low vapor pressure of 2.62 x 10-7 atm, and has a low tendency to volatilize from water 
with an H of 4.57 x10-7 atm-m3/mol.  TNT has low sorption tendencies with Koc values of 300 
(estimated) and 1,100 (measured), and Kow values of 39.8 and 158.5 (measured by two different 
sources) and 501.2 (estimated).   

Based on the relatively low vapor pressure and relatively high water solubility, TNT is not 
expected to partition from surface waters to the atmosphere.  TNT is not expected to partition 
from surface waters to sediment or strongly sorb to soil particulates due to the low Koc.  TNT 
can be expected to remain in surface water and groundwater (ATSDR 1995b).  The Kow of TNT 
indicates that bioconcentration of the chemical in aquatic organisms will be limited and that it 
will not biomagnify in aquatic food chains.   

In surface water, TNT breaks down quickly via photolysis where the chemical’s half-life is 
estimated to be less than 24 hours.  The half-life of TNT in the atmosphere is estimated to range 
from 3.7 to 11.3 hours via photolysis.  When in the soil, sediment, or groundwater, the 
degradation process is limited to biodegradation, which is much slower, with a half-life ranging 
from 1-12 months (ATSDR 1995b). 

K2-4.1.73  Vinyl Chloride 

Vinyl chloride is produced in large quantities for the manufacture of polyvinyl chloride (PVC) 
and other polymers.  Vinyl chloride is moderately soluble in water with a solubility of 
2.73 × 103 mg/L.  Vinyl chloride has a high vapor pressure of 3.68 atm and is readily volatile 
from water with an H of 8.42 × 10-2 atm-m3/mol.  It has low Koc and Kow values of 11 and 14 
L/kg, respectively. 
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Based on its vapor pressure and partitioning characteristics, rapid volatilization is expected to be 
the primary process governing the fate of vinyl chloride released to soil or water.  Because of its 
moderate solubility and low Koc and Kow values, significant partitioning into the soluble phase 
can be expected.  In the atmosphere, it will degrade rapidly by reaction with photochemically 
produced hydroxyl radicals.  In soils and groundwater, vinyl chloride is expected to biodegrade 
under anaerobic conditions.  Biodegradation under aerobic conditions, including natural waters, 
is expected to be slow.  In water, hydrolysis and bioaccumulation will not be significant fate 
processes.  In waters containing humic acid, photodegradation may occur rapidly (Howard 1990). 

K2-4.1.74  Xylenes (Total) 

The chemical properties for this compound are discussed in Section K2-4.1.17 (BTEX). 

K2-4.2  INORGANIC COMPOUNDS 

Estimation techniques for predicting fate and transport of inorganic contaminants are strictly 
qualitative.  The movement of metals in the subsurface can be qualitatively assessed based on 
soil characteristics and the physical and chemical properties of the infiltrating rainfall and 
groundwater.  The soil characteristics include particle size, surface area, cation exchange 
capacity, pH, organic matter content, and microbial activity.  Groundwater properties include 
viscosity, surface tension, redox potential (Eh), pH, total soluble iron content, and the amount 
and strength of organic and inorganic complex formers.  The Eh and pH of the media control the 
metal speciation.  In addition, knowledge of the particular metal species present at a site is 
extremely important in evaluating a metal’s fate and transport. 

K2-4.2.1  Aluminum 

The major use of aluminum (Al) is as a structural material in the construction, automotive, and 
aircraft industries.  Aluminum is also extensively used in the production of metal alloys.  
Aluminum has a high reactivity and is not found as a free metal in nature.  Aluminum has only 
one oxidation state (+3); therefore, the fate and transport of aluminum depends on its chemical 
properties and the characteristics of the environmental matrix that affect solubility (USDHHS 
1990).  At a pH greater than 5.5, naturally occurring aluminum compounds exist predominantly 
in an undissolved form except in environments with high amounts of dissolved organic material 
or fulvic acid, which binds with aluminum and can cause increased dissolved aluminum in 
streams and lakes (Brusewitz 1984).  Fate of aluminum depends on the pH, Eh, and sorptive 
interactions in the environmental media.  Aluminum partitions between soil and liquid phases by 
reacting and complexing with water molecules and electron rich anions, and negatively charged 
functional groups on humic materials and clay (USDHHS 1990x).  

In groundwater systems, equilibrium with an established solid phase or form is largely controls 
the extent of aluminum dissolution with can occur.  Soluble aluminum was found to decrease 
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dramatically as the pH of the percolating leachate increased and aluminum oxide precipitates 
formed.   

In unmineralized soil, the type of acid entering the system can have more of an effect on the 
mobility of aluminum than pH.  In unmineralized soils, nitric acid was found to leach more 
aluminum from the soil than sulfuric acid (James and Riha 1989).  This is likely due to the ability 
of aluminum to form a more soluble salt with nitrate than with sulfate.  In deeper mineral rich 
soils, the concentrations of aluminum leached from the soil did not differ based on the type of 
acid entering the system.  The minerals present in the soil were able to prevent further migration 
of aluminum (USDHHS 1990x).  When aluminum containing acidic leachate percolates through 
soils with varying amounts of calcium carbonate a aluminum oxide precipitate is formed.  As pH 
increases of the percolating leachate increased the amount of soluble aluminum dramatically 
decreased.  At a pH of 6.0, dissolved aluminum was not detected (Walker and others 1988).  In 
general, decreasing pH results in an increase in mobility for monomeric forms of aluminum 
(Goenaga and Williams 1988). 

Under acidic conditions in soils, the most soluble the most soluble for of aluminum is nonsilicate 
organically bound aluminum (Mulder and others 1989) and the most soluble for of hydroxy 
aluminum is amorphous (Bodek and others 1988).   

The adsorption of aluminum onto clay surfaces can be a significant factor in controlling 
aluminum mobility in the environment.  In one study with pH ranges from 3.0 to 4.1, these 
absorption reactions occur at very rapid rates.  However, clays may act either as a sink or as a 
source for soluble aluminum depending on the degree of aluminum saturation on the clay 
surface. 

The trivalent aluminum ion is surrounded by six water molecules in solution (Cotton and 
Wilkenson 1988).  The hydrated aluminum ion undergoes hydrolysis resulting in the formation of 
hydroxyaluminum species.  The hydrated trivalent aluminum ion is the predominant form at pH 
levels below 4.0.  Between pH 5 and 6, the predominant hydrolysis products are Al (OH)2+ and 
Al (OH)2

+, while the solid Al(OH)3 is most prevalent between pH 5.2 to 8.8 (Martell and 
Motekaitis 1989).  Hydroxyaluminum compounds are considered “amphoteric,” that is, they can 
act as both acids and bases in solution (Cotton and Wilkenson 1988).  Because of this property, 
aluminum hydroxies can act as buffers and resist pH changes within the narrow range of 4-5 
(Brusewitz 1984).  The soluble species Al(OH)4

- is the predominant species above pH 9, and is 
the only species above pH 10 (Martell and Motekaitis 1989). 

K2-4.2.2  Antimony 

Antimony (Sb) is a trace element in crustal rock with an average concentration of 0.2 mg/kg.  In 
soils, antimony concentrations typically range from 1 to 10 mg/kg (Mason 1966).  Antimony is 
used in electrical compounds, in batteries, flame proofing compounds, paints, ceramics, and glass 
and as a hardener of lead.  Antimony has valence states of +5, +3, and -3.  In the +3 state, 
antimony has metallic characteristics.  Antimony behaves in a manner similar to that of arsenic 
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and forms compounds with a number of other elements such as oxygen, hydrogen, sulfur, and the 
halogens (Weast 1977). 

Antimony is highly soluble in the aquatic environment.  The fate of antimony depends on the pH, 
Eh, and sorptive interactions in aquifer material.  Coprecipitation with iron and aluminum 
oxides, adsorption by mineral surfaces, and bioaccumulation can remove antimony from 
solutions (Callahan and others 1979).  Antimony can accumulate with heavy elements in carbon-
rich sediments, such as the Bay Mud, or become adsorbed to clay and hydrous oxides.  Over the 
pH range of 6 to 8.5 expected in typical natural waters, Sb(OH)3  and Sb(OH)6

- are the dominant 
species.  In oxidizing environments, Sb(OH)6

- is dominant at pH values above 3.  In mildly 
reducing environments over a wide pH range (1.5 to 12) Sb(OH)3 is the primary species (Bodek 
and others 1988).   

Adsorption processes are normally the most important mechanisms resulting in the removal of 
antimony from solution.  Antimony has an affinity for clay and other mineral surfaces.  
Adsorption of antimony and coprecipitation with hydrous iron, manganese, and aluminum oxides 
may control antimony's mobility in the environment.  Antimony is slightly bioaccumulated and 
has not been extensively studied in aquatic organisms.  Biomethylation of antimony has not been 
demonstrated, but this process may occur in strongly reducing environments (Parris and 
Brinkman 1976). 

K2-4.2.3  Arsenic 

In general, arsenic abundances in soil vary over a wide range, from 0.1 to 1,000 mg/kg.  Arsenic 
levels in sedimentary sandstone and carbonate rocks are approximately 1 mg/kg and roughly 
twice this level (1.8 mg/kg) in igneous rocks (Mason 1966).  In serpentine rocks, arsenic levels 
are low, often below instrument detection limits (Schlocker 1974).   

Arsenic has four oxidation states (+5, +3, 0, and -3) under Eh and pH conditions occurring in 
natural environments (Callahan and others 1979).  The zero valent oxidation state is found in 
some mineral deposits.  In addition, the trivalent arsenite (As3+) and pentavalent arsenate (As5+) 
are common in a variety of minerals and dissolved salts contained in most natural waters.  In 
aerobic waters the primary forms of arsenic are arsenious acid (H3AsO3) and arsenic acid 
(H3AsO4).  Arsenic can readily form complexes with dissolved organic matter, most of which 
increase solubility hence, its mobility.  These complexes presumably prevent adsorption and 
coprecipitation in sediments that also enhance the mobility of arsenic in aqueous and sedimentary 
environments.  The precipitation of arsenic depends largely on redox potential, pH, and the 
presence of other minerals (Bodek and others 1988). 

Sorption of dissolved arsenic by soils and sediments may be a major factor controlling its fate in 
the environment.  Arsenic may be sorbed onto clays, aluminum hydroxide, iron hydroxides, 
phosphate, and organic material (Ferguson and Gavis 1972).  In aerobic fresh waters, 
coprecipitation and sorption of arsenic and arsenous acid with hydrous oxides of iron, phosphate, 
and possibly manganese are probably the dominant processes in removing dissolved arsenic 
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(Callahan and others 1979).  Arsenic appears to be more mobile under alkaline conditions 
(Bodek and others 1988).  The factors affecting arsenic sorption onto soils and sediments include 
redox conditions, pH, salinity, clay content, hydrous oxide content, and the presence of certain 
competing anions and complex ions. 

Volatilization of arsenic is a significant process only in extremely reducing environments where 
arsine gas (AsH3) is formed.  The gas is probably oxidized rapidly in aerobic water or the 
atmosphere (Callahan and others 1979).  Studies indicate that microorganisms transform arsenic 
to produce volatile methylated derivatives of arsine (Johnson 1972; Zingaro and Irgolic 1975; 
Wood 1975).  This process may result in the release of arsenic to the atmosphere and aqueous 
environment. 

K2-4.2.4  Barium 

Barium (Ba) is one of the more abundant minor elements found in soils, ranging in concentration 
from 10 to greater than 10,000 mg/kg.  The main industrial use of barium is in oil well drilling 
mud.  Barium is also used in glass manufacturing, paints, linoleum, asphalt, rubber products, 
lubricating oil additives, and asphalt.  The divalent state is the primary oxidation state for barium 
under most environmental conditions.  Similar to calcium, barium exists mainly in the sulfate or 
the carbonate form in natural environments.   

In general, barium tends to be water-soluble.  The chloride, hydroxide and nitrate complexes of 
barium are water-soluble; the fluoride, oxalate, carbonate, sulfate and phosphate salts of barium 
have very low solubility.  Barite (BaSO4) and witherite (BaCO3) exhibit rapid precipitation 
kinetics and may limit barium concentrations in natural waters (Bodek and others 1988).  Barium 
sorbs strongly onto clays, soils, and manganese oxides, especially at high pH (Murry 1975).  The 
complexation of barium makes it much more mobile in aqueous and soil pore water 
environments.  Such behavior has been observed as increased barium mobility in leachate from 
sandy soils due to the presence of dissolved ions and organic compounds in the leachate.  
Although barium adsorbs to a large extent in soil environments it is typically mobile enough to 
reach groundwater (EPA 1987).  Barium, like most metals, is not expected to volatilize.  No 
information on the biotransformation of barium compounds was found in the literature. 

K2-4.2.5  Beryllium 

Beryllium is not an abundant element in crustal rocks, having an average concentration of 2.8 
mg/kg.  In soils, beryllium ranges in concentration from 0.5 to approximately 10 mg/kg (Mason 
1966).  Beryllium is used as an alloying compound with steel and aluminum to increase strength 
and decrease weight.  It is also used in ceramics and in nuclear reactor fuel rods as a thermal 
neutron modulator.  Beryllium has an oxidation state of +2. 

In natural waters, it exists as hydrated complexes that may result in soluble beryllium 
concentrations in excess of those predicted by thermodynamic calculations.  The chemical 
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characteristics of beryllium are similar to magnesium and its geochemical behavior is similar to 
that of aluminum.  The concentration of beryllium is limited by the low solubility of beryllium 
hydroxide, which has a minimum solubility at pH 7.5 of 0.03 µg/L.  This is reflected by low 
beryllium concentrations generally observed in natural waters (Callahan and others 1979).  
Moreover, the low solubility of beryllium restricts its mobility in aqueous and soil environments. 

Geochemically similar to aluminum, beryllium is expected to sorb onto clay minerals and soils, 
especially at low pHs, and form insoluble compounds at high pH.  Beryllium bioaccumulates in 
aquatic biota with reported bioconcentration factors of 100 for plants, invertebrates, and fish in 
fresh and marine waters (Callahan and others 1979).  Beryllium is not expected to volatilize.  
Furthermore, biotransformation and photolysis are not significant fate processes for beryllium. 

K2-4.2.6  Cadmium 

Cadmium is used in paint pigments, phosphate fertilizers, plating solutions and batteries 
(Adriano 1986).  Cadmium is a trace element in soils, with its concentration ranging from 1-to-2 
mg/kg or less (Pierzynski and others 1994).  Cadmium and zinc have very similar chemical 
properties and are often associated in both geologic deposits as well as manufactured materials.  
Cadmium readily substitutes for zinc in both minerals and organic compounds.  In general, 
cadmium and zinc are not overly mobile in aqueous or soil environments.  

Studies of chemical speciation of cadmium have shown that it is always found in the divalent 
state in aqueous solutions (Cotton and Wilkinson 1972).  Therefore, Eh has little direct effect on 
the valence state of cadmium.  However, Eh conditions affect the speciation and activity of 
ligands capable of reacting with cadmium.  For example, cadmium sulfide (CdS) forms under 
reducing conditions and in the presence of sulfide (S2-) ligands.  Thermodynamic calculations of 
cadmium-bearing minerals reveal that at pH values between 8 and 12, cadmium mobility is 
controlled by the sparingly soluble compounds CdS at low Eh and cadmium carbonate (CdCO3) 
at high Eh. 

In aqueous environments, sorption by mineral surfaces probably removes cadmium from 
solution.  Hydrous iron oxides and clay particles are probably the most important cadmium 
adsorbing species.  Concentrations of cadmium in aquatic sediments containing iron oxides and 
clays are generally an order of magnitude higher than cadmium in the water column (Wiley and 
Nelson 1984; Suzuki and others 1979).  The sorption of cadmium has also been observed to be 
pH dependent.  As pH increases from 5 to 9, the adsorbed fraction increases markedly (Wiley 
and Nelson 1984).  However, in waters with pH from 6 to 7 or less, cadmium may be desorbed 
from oxide minerals (Huang and others 1977). 

In unpolluted waters, most cadmium is coprecipitated with carbonate minerals and iron 
hydroxides (Huang and others 1977).  In polluted or organic-rich waters, the adsorption of 
cadmium by organic solids or complexation with dissolved organic matter are the controlling 
factors in the transport of cadmium (Suzuki and others 1979).  Coprecipitated cadmium is 
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relatively immobile, whereas the cadmium adsorbed to organic material can be remobilized by 
microorganisms. 

Biotransformation is not an important fate process for cadmium.  A literature review revealed no 
reports on the biomethylation of cadmium.  However, in aqueous or soil environments under 
anaerobic conditions, biologically produced ligands may affect the mobility of cadmium.  For 
example, sulfate-reducing bacteria reduce sulfate to sulfide with the sulfide reacting to form CdS.  
Cadmium can also be complexed within a living organism by polydenate ligands.  Polydenate 
ligands are normally involved in the binding of nutritionally essential metal ions such as iron, 
manganese, cobalt, zinc, and copper (Fulkerson and Goeller 1973).    

K2-4.2.7  Chromium 

Chromium (Cr) is not a common element in sedimentary rocks or soil.  Average chromium levels 
in sedimentary sandstone and carbonate rock are 35 mg/kg and 11 mg/kg, respectively (Mason 
1966).  Chromium concentrations in serpentine rock are variable, but typically are less than 0.01 
weight percent (Schlocker 1974).  Chromium is also found in steel, glass, paper products, organic 
chemicals, fertilizers, and sewage sludge (Adriano 1986).  Chromium occurs in oxidation states 
ranging from -2 to +6.  Trivalent (+3) and hexavalent (+6) chromium are the only stable and 
predominant forms found in natural systems. 

Trivalent chromium exhibits a high tendency to form hexacoordinate octahedral complexes with 
a great variety of ligands such as water, ammonia, urea, halides, sulfates, ethylenediamine, and 
organic acids (Callahan and others 1979).  In pore water systems under favorable conditions 
(neutral and basic pH), trivalent chromium forms polynuclear compounds in which adjacent 
chromium atoms are linked through hydroxide ion and oxygen ion bridges.  These compounds 
eventually precipitate and are removed from the aqueous phase.  Trivalent chromium is the most 
stable form under low Eh conditions.  Going from acidic to basic conditions the stable trivalent 
species are Cr3+, CrOH2+, Cr(OH)2

+, Cr(OH)3, and Cr(OH)4
-.  At pH ranges between 6 and 9 and 

moderate Eh (-0.2 to 0.2), the solubility of chromium hydroxide controls the concentration of 
dissolved chromium.  At pH 6, the maximum dissolved chromium concentration is 8,200 µg/L. 

Hexavalent chromium compounds have a different environmental chemistry than described for 
trivalent chromium.  Oxygenated species such as CrO3, CrO4

2- and CrO2Cl3
- are stable in water, 

but will oxidize organic matter on contact (Callahan and others 1979).  Hexavalent chromium is 
a strong oxidizing agent and is always found in aqueous solution as a component of a complex 
anion.  The anionic form of hexavalent chromium varies according to Eh and pH and may be 
chromate (CrO4

2-), or dichromate (Cr2O7
2-).  At pH values between 6 and 8 and positive Eh, 

hexavalent chromium will be present as chromate ion and dichromate ion.  The anionic forms are 
very soluble in aerobic environments.  Therefore, they are quite mobile in the aquatic 
environment (Towill and others 1978). 

A study of the effect of pH on the sorption of chromium by clay minerals indicates some degree 
of sorption for both valence states (Griffin and others 1977).  The study found that sorption of 
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hexavalent chromium decreased as pH increased, whereas sorption of trivalent chromium 
increased as pH increased.  In general, trivalent chromium is weakly sorbed to inorganic 
materials, while hexavalent chromium is strongly sorbed to aluminum (Stollenwerk and Grove 
1975) and to organic materials (Callahan and others 1979).  In addition, trivalent chromium is 
oxidized to the hexavalent form in the presence of oxidized manganese in soils (Bartlett and 
James 1979), hence increasing the potential mobility of chromium.  Fuller (1978), however, has 
proposed that conversion of trivalent chromium to hexavalent chromium would be slow in 
anaerobic soil environments. 

Information available in the literature on biotransformation of chromium is limited.  Under 
anaerobic conditions, there is a possibility that hexavalent species (hydro chromate and 
chromate) could be used by bacteria and other anaerobes as an electron source (Adams and others 
1975).  Photolysis and volatilization are not expected to play important roles in determining fate 
and transport of chromium. 

K2-4.2.8  Chromium VI 

The chemical properties for this compound are discussed in Section K2-4.2.7 (Chromium). 

K2-4.2.9  Cobalt 

Cobalt (Co) is generally found at low levels (less than 0.3 mg/kg) in sedimentary sandstone and 
carbonate rocks.  Cobalt concentrations in serpentine rock are also low, generally less than 0.01 
weight percent.  In soils, cobalt concentrations range from less than 0.1 to 100 mg/kg.  Cobalt 
(Co) is mostly used to make alloys (mixtures of metals); as a drier for paint and the enameling 
used on steel bathroom fixtures, prosthetic devices for surgical implants, large appliances and 
kitchenwares, and in making colored pigments.  Cobalt is not currently mined in the United 
States and is obtained from imported materials and by recycling scrap metal that contains cobalt.   

Cobalt has six oxidation states 0, +1, +2, +3, +4, and +5 (Cotton and Wilkenson 1980).  The 
common cobalt forms on the 0 state are the metal and the carbonyls.  Most of the important 
cobalt compounds occur in the +2 and +3 states.  The uncomplexated cobalt (+3) ion is stable in 
aqueous solution, but the cobalt (+3) ion is a powerful oxidizing agent and is generally stable 
when complexed with various ligands.  In both the +2 and +3 states, cobalt forms very stable 
complexes.  Compounds in the +1, +4, and +5 states are few and do not commonly occur. 

Many factors control the speciation and resultant transport of cobalt in waters and sediments.  
The presence of ligands, the concentrations of anions, the pH and the Eh of water may control the 
speciation of cobalt in water.  Generally, the solubility of cobalt salts and adsorption by 
crystalline/mineral oxides may decrease at low pH; this may lead to increased concentrations of 
soluble CO2+.  
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The speciation of cobalt in soil depends on the nature of the soil, concentration of the 
chelating/complexing agents, pH, and Eh of the soil.  Dissolved cobalt may be absorbed by ion 
exchange and other mechanisms, or form complexes with fulvic acids, humic acid, or other 
organic ligands in soil (Schnitzer 1969; Smith and Carson 1981; Swanson 1984).  

The transport of cobalt in soil depends on its adsorption/desorption.  Cobalt is retained by oxides 
such as iron and manganese oxide, crystalline materials such as aluminosilicate and geothite, and 
natural organic substances in soil.  In clay soil, the adsorption may be due to the ion exchange at 
the cationic sites on clay with either simple ionic cobalt or hydrolyzed ionic species such as 
CoOH+.  The mobility of cobalt in soil increases as pH decreases; it decreases as the availability 
of the oxides, crystalline materials, and other adsorbents in soil decreases (Baes and Sharp 1983; 
Chian and others 1987; King 1988; Smith and Carson 1981).  

K2-4.2.10  Copper 

Copper is not typically found in sedimentary sandstone rock and is found in low concentrations 
in carbonate rock.  In serpentine rock, copper concentrations are generally less than 0.001 weight 
percent.  Copper concentrations in soils range from less than 1 mg/kg to greater than 1,000 mg/kg 
(Mason 1966).  A typical range for copper in soil is between 2 to 60 mg/kg (Pierzynski and 
others 1994).  Copper (Cu) is widely used in manufacturing and the electrical industry because it 
is malleable, ductile, and a good conductor of heat and electricity.  Copper also has been used 
historically in marine antifoulant paints.   

In soils, copper concentrations tend to be similar to the concentrations found in the country rock 
and do not appear to vary significantly within the soil column.  These observations suggest 
copper is not overly mobile within soil environments.  Copper forms low solubility compounds 
with carbonate, sulfide, phosphate, and hydroxide ions that may control copper mobility in soils 
(Stiff 1971).  However, soils or infiltration water containing significant sulfate concentrations 
may form copper sulfate a very water soluble compound that may be transported. 

Copper also has a pronounced tendency to form complexes with organic compounds thereby 
increasing its solubility and mobility (Stiff 1971).  Aqueous copper forms complexes with 
carbonates, sulfates, hydroxide, nitrate, chloride, and ammonia (Moore and Ramamoorthy 1984).  
In aerobic waters with moderate pH, and in the absence of carbonates, copper will be present as 
the Cu2+ ion and will complex with sulfate.  If carbonates are present in surface waters copper 
will form carbonate complexes (Stiff 1971).   

Moore and Ramamoorthy (1984) found that copper sorbs strongly to sediments and that the 
sorption rate is influenced by particle size distribution, pH, competing cations, and the presence 
of ligands or iron/manganese oxides.  Sorption and coprecipitation with iron hydroxides probably 
constitutes an important removal mechanism of copper from aqueous systems (Hem and 
Stonstrand 1960). 
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Photolysis and volatilization are not important mechanisms in determining the fate of copper.  
Copper is an essential trace nutrient for plants and animals but is also toxic to many organisms at 
higher concentrations.  Therefore, copper is found in moderate concentrations in most organisms.  
Copper is not biomagnified up the food chain (Stokes and others 1973). 

K2-4.2.11  Iron 

Iron (Fe) has three oxidation states (0, +2, and +3), with the Fe2+ and Fe3+ forms being the most 
common (Ebbing 1990).  Significant amounts of insoluble forms of iron is present in most soils 
with the most common being ferric oxide and iron sulfide (Sawyer and McCarty 1994).  Some 
soils contain ferrous carbonate, which is a very slightly soluble form of iron (Sawyer and 
McCarty 1994).  Most groundwater contains a significant amount of carbon dioxide, which may 
dissolve ferrous carbonate (Sawyer and McCarty 1994).  In reducing (anaerobic) environments, 
ferric iron reduces to ferrous iron and solution readily occurs (Sawyer and McCarty 1994).  Iron 
+3 is the only stable oxidation state for iron in oxygen rich ground water (Sawyer and McCarty 
1994).  In highly anaerobic reducing conditions, Fe(III) can be reduced to Fe(II), which is readily 
soluble in groundwater.   

Iron oxide can precipitate on clay surfaces especially in soils with a low pH and become stable at 
higher pHs (Dragun 1998).  The iron oxide precipitate is gel-like in appearance and may flow in 
saturated soils (Dragun 1998).  When heated the precipitate will shrink the gel-like coating 
causing the soil to become more porous and will cement primary particles into aggregates 
(Dragun 1998).  With time, the amorphous coatings will transform into crystalline forms, which 
decreases permeability, porosity, and hydraulic conductivity (Dragun 1998). 

K2-4.2.12  Lead 

Lead (Pb) is a constituent of many minerals and is a commonly detected element in soils and 
sediments; however, it is not typically found in serpentine rock.  Lead concentrations in soil can 
range from 0.1 to 1,000 mg/kg (Mason 1966).  Typical lead levels in soils range from 10 to 150 
mg/kg (Pierzynski and others 1994).  Lead is also found historically in many manmade products 
including fuels, paints, and batteries.  Lead is typically found in three oxidation states, 0, +2, and 
+4, with 0 and +2 being the most common. 

Naturally occurring lead in soils is often strongly sorbed to sediments, particularly fine-grained 
material that contains clay.  A study conducted by Pita and Hyne (1975) found that nearly all of 
the lead in a reservoir sediment was contained in the fine specific gravity fraction between 2.0 
and 2.9.  The authors further suggested that the lead may form organo-lead compounds that 
strongly sorb to fine grained sediments.  A study conducted by Huang and others (1977) found 
lead adsorption is pH dependent and that at higher pH, all of the lead is bound to sediments. 

Generally, lead does not tend to be mobile in aquatic environments.  However, some man-made 
organo-lead compounds are water soluble and tend to be more mobile in the environment.  
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Dissolved lead may be adsorbed to ferric hydroxides or complexed with organic matter, 
hydroxide, carbonate or sulfate ions.  Lead complexed with organic matter appears to be readily 
sorbed, and carbonate, hydroxide, and sulfate lead complexes are nearly insoluble in water. 

Organo-lead compounds, particularly tetraethyl lead, have been released into the environment in 
substantial quantities.  Limited data are available concerning the fate and mobility of organo-lead 
compounds in the environment.  While tetraethyl and tetramethyl lead are not expected to be 
mobile in soil environments, their metabolites are water soluble and may be transported. 

Biotransformation of lead can occur by microorganisms present in sediments.  A volatile 
compound that results from biomethylation, tetraethyl lead, either can be oxidized in the water 
column or can enter the atmosphere; this process enables lead in sediment to enter both the 
aqueous and gaseous phases (EPA 1979). 

K2-4.2.13  Manganese 

Manganese is one of the more common minor elements found in soil environments, ranging in 
concentration from 50-to-greater than 10,000 mg/kg.  Manganese is also common in serpentine 
rock ranging in concentration from 0.05 to 0.20 weight percent (Schlocker 1974).  Manganese 
abundances in sedimentary sandstones are very low; however, manganese concentrations are high 
in sedimentary carbonate rocks (1,100 mg/kg).  Historically, manganese has been used in glass, 
paint, and steel alloys. 

The chemistry of manganese in the environment is complex, as manganese can occur in five 
valence states (+2, +3, +4, +6, and +7).  Of these states, the most common found in minerals are 
Mn2+ Mn3+, and Mn4+ where the Mn2+ state is most prevalent in silicate rocks.  The Mn4+ state is 
more common in soil environments.  In general, the compounds of Mn2+ have greater aqueous 
solubilities and are expected to be more mobile in soils and groundwater. 

The Mn2+ and Mn4+ species are more prevalent in aquatic environments.  In well aerated pore 
waters, the limited solubility of Mn4+ compounds may control manganese mobility.  In anoxic 
pore waters or groundwaters, the mobility of manganese is probably limited by the solubilities of 
carbonate, sulfide, and hydroxide Mn2+ compounds.  

Bioconcentration of manganese may occur in some systems; however, biomagnification up the 
food chain is not likely.  No information was found on the volatilization and photolysis of 
manganese, although neither is expected to have a major influence on its fate and transport. 

K2-4.2.14  Mercury 

Mercury is a component of fungicides, pesticides, batteries, and sewage sludge.  It also has been 
used historically in marine antifoulant paints.  In the natural environment, mercury can exist in 
three oxidation states:  0, +1, and +2.  The presence of the particular species depends on pH, Eh 
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potential, and the nature of complex-forming anions.  In well-aerated waters, the divalent (+2) 
form predominates, while elemental mercury is present under reducing conditions, where the pH 
of the surface and groundwater is greater than 4. 

Mercury also forms stable complexes with organic compounds.  The strongest complexes are 
formed with organic compounds containing sulfhydryl groups, followed by amino acids and 
hydroxyl carboxylic acids (Moore and Ramamoorthy 1984).  Mercury can also be biologically 
transformed to methylated mercury compounds in low pH and reducing environments (Adriano 
1986). 

Mercury shows a strong tendency to sorb onto various surfaces.  Moore and Ramamoorthy 
(1984) reported a partition coefficient of 1.34 to 1.88 × 105 for mercury between suspended 
solids and water.  The presence of humic acids in the sediment greatly increased mercury (+2) 
sorption.  Although the sorption capacity was lower than other divalent actions (such as lead, 
cadmium, zinc, and copper) the retention rate was high enough that most of the mercury was 
bound to sediments. 

Volatilization may be an important fate process for metallic mercury, due to its relatively high 
vapor pressure compared to that of other metals (Callahan and others 1979).  Formation of 
methylated mercury would also enhance the volatilization process. 

Most mercury compounds can be converted to methyl mercury by microorganisms.  The rate of 
transformation depends on pH, temperature, Eh, and availability of complexing agents.  Highly 
organic sediments favoring bacterial growth have higher potential for methylation than inorganic 
sediments. 

K2-4.2.15  Molybdenum 

Molybdenum (Mo) is used as an alloy in steel and as an additive in lubricants.  Within soils, 
molybdenum is an important trace element for vegetables and grasses.  Molybdenum exists in the 
+2, +3, +4, +5, and +6 oxidation states; however, the +2, +3, and +6 states form the most 
common compounds.  One study shows that the concentration of molybdenum in stream 
sediment increases with grain size (Chappell and Petersen 1977).  Most molybdenum is in the 
dissolved phase in streams, and suspended matter contributes only a negligible fraction of the 
total molybdenum present except in turbid waters. 

Adsorption of molybdenum to soils is greatly reduced at pH values exceeding 4 because 
hydroxide and molybdate compete for adsorption sites.  When MoO4

2- is added to soils, variable 
amounts of molybdenum are adsorbed.  The adsorption depends on pH, calcium carbonate 
content, organic matter content, and the addition of Cu2+, Zn2+, Mn2+, and Al3+ complexes.  
Although maximum molybdenum adsorption capacity has been observed in the pH range of 3.0 
to 5.0, it can be adsorbed in soil having a pH of up to 8.5 (Chappell and Petersen 1977).  Soil pH 
at IA F1 is above, so molybdenum is expected to sorb strongly to soils. 
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Removal of organic matter from original soils results in a decrease in molybdenum adsorption by 
soils; however,  the introduction of Zn2+ and Al3+ ions increases the soil adsorption capacity.  
Maximum release of the adsorbed molybdenum occurs in pH ranges of 5.0 to 8.5.  Soils 
containing organic matter, micronutrients, and Al3+ ions reduced the release of adsorbed 
molybdenum (Chappell and Petersen 1977). 

K2-4.2.16  Nickel 

Nickel abundances in soils very considerably, ranging from 1-to-nearly 10,000 mg/kg.  In 
serpentine rock nickel concentrations are generally between 0.1 to 1 weight percent (Schlocker 
1974).  Nickel has been used as a galvanic coating, in metal alloys, electrical apparatus, and 
industrial catalyst.  Nickel occurs in six oxidation states from 1- through 4+ with the zero (0) and 
divalent (2+) oxidation states most prevalent in the environment. 

Nickel is readily weathered in soil environments; however, it is not easily transported and is often 
associated with iron and manganese oxide deposits.  Anions that tend to limit the mobility of 
nickel in aerobic environments are phosphate, carbonate, and hydroxyl ions.  The nickel salts of 
nitrate, chloride, and sulfate are all water soluble and significant levels of these anions will 
enhance nickel mobility. 

In aerobic waters below pH 9, nickel may form slightly soluble compounds with hydroxide, 
carbonate, sulfate, and halide ions.  These compounds are sufficiently soluble to maintain toxic 
levels of nickel in solution.  In the presence of sulfur, reducing conditions, and sulfate-reducing 
bacteria nickel sulfide forms and precipitates from aqueous solution (Bodek and others 1988).  
Above pH 9, precipitation of nickel hydroxide or carbonate probably exerts some control on 
nickel mobility (Callahan and others 1979). 

Naturally occurring organic acids may complex nickel and influence its solubility and 
precipitation behavior.  Rashid and Leonard (1973) found that humic acid solubilized nickel from 
nickel carbonate.  These data suggest that organic matter can play an important role in 
remobilizing previously mineralized nickel.  Humic acids are ubiquitous in nature and can be 
expected to substantially increase nickel solubility (Callahan and others 1979). 

Sorption of nickel by organic material and hydrous iron or manganese oxides exerts a major 
control on its mobility.  In unpolluted natural water systems, sorption onto iron or manganese 
oxides is moderately successful in reducing the mobility of nickel.  In more organic-rich, polluted 
waters, little sorption of nickel takes place, which suggests that metal oxides attract nickel more 
strongly than does organic matter.  Organic acids were found to increase the solubility of nickel 
in the presence of clay (Callahan and others 1979). 

Nickel is not bioaccumulated in significant amounts.  It is bioaccumulated in some aquatic 
organisms, but most bioconcentration factors are less than 1,000.  In addition, nickel is not 
known to be biotransformed. 
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K2-4.2.17  Selenium 

Selenium is a trace element in crustal rocks, generally as the sulfide, with an average 
concentration of 0.05 mg/kg.  In serpentine rock, selenium is common in low concentrations, 
usually less than 0.0005 weight percent (Schlocker 1974).  In soils, selenium concentrations 
range from 5 to less than 0.1 mg/kg.  Selenium (Se) is used in the manufacture of pigments, 
stainless steel, and rubber compounds.  Selenium exists in four valance states in the environment: 
-2, 0, +4, and +6.  The speciation depends on the pH and Eh conditions of the media. 

In aerobic waters, the predominant selenium species are selenate (+6) and selenite (+4) 
oxyanions.  Both ions are very water soluble and remaining predominately in the dissolved form 
and may be transported through the environment.  At pH levels between 3.5 and 9.0 biselenite is 
the predominant selenium species.  Groundwater at IA F1 has typically neutral to above neutral 
pH. 

Sorption of selenium oxyanions occurs to iron and manganese hydroxides, organic matter, and 
iron sulfides (Rosenfeld and Beath 1964).  Hydrous iron and manganese hydroxides have greater 
affinity for selenium than clays on an equivalent mass basis (Kharkar and others 1968).  If 
selenium is bound to freshly precipitated iron hydroxide, it appears to be incorporated into the 
structure and is not likely to be released.  One study revealed a strong pH dependence on the 
adsorption of selenium to clays (Frost and Griffin 1977).  However, based on above neutral pH of 
soils at IA F1, the mobility of selenium is likely limited. 

K2-4.2.18  Silver 

Silver is a rare element, which occurs naturally in its pure form as a white, ductile metal, and in 
ores.  It has an average abundance of about 0.1 ppm in the earth's crust and about 0.3 ppm in soils 
(ATSDR 1990).  Silver is commonly used in jewelry, coins, scientific instruments, and the 
manufacture of photography, plating, and pharmacy chemicals.  Although silver is present in four 
valence states, 0, +1, +2, and +3, the most stable species are univalent silver (Ag1+) and 
elemental silver (Scow and others 1980). 

The transport and partitioning of silver in surface waters and soils is influenced by the particular 
form of the compound.  Most silver compounds are insoluble in water and do not volatilize 
(ATSDR 1990).  Specific data on the chemical properties of these compounds could not be 
found.  Sorption processes appears to control the distribution of silver in the environment.  The 
sorption of silver occurs on metal oxides, clay minerals, and organic materials.  In aquatic 
systems, the predominant silver species are Ag+, AgCl, AgCl2

-, AgS-, AgHS, and other sulfur 
complexes.  Of the common silver compounds, the sulfide has the lowest solubility product and 
will control silver mobility in reducing environments (Bodek and others 1988).  Silver chloride 
(AgCl), and AgBr are also important solid species in aquatic systems (Morel 1983).  Silver is 
resistant to biodegradation (ATSDR 1990). 
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K2-4.2.19  Thallium 

Thallium is not an overly abundant metal in crustal rocks having an average concentration of 
0.5 mg/kg, but does tend to be widely distributed within the environment.  However, thallium is 
not routinely detected in serpentine rock (Schlocker 1974).  Thallium has been used as a 
antiknock agent in fuels and in optical glass.  Thallium occurs in the +1 and +3 oxidation states 
with the +1 state more stable in aqueous environments. 

At the pH and Eh conditions normally present in fresh and saltwaters, including IA F1 
groundwater, Tl+ should be the predominant species.  The thallous ion (Tl+) forms few 
complexes with the exception of halogen, oxygen, and sulfur (Cotton and Wilkinson 1972); 
however, thallium oxide (Tl2O) and thallium hydroxide (TlOH) are readily soluble in water, 
while the sulfate, nitrate, acetate, and carbonate salts are moderately soluble.  The Tl+ ion does 
not hydrolyze appreciably under normal environmental conditions (Lee 1971).  The Tl3+ ion, 
which is present in very oxidizing waters, is a relatively strong acid in aqueous solution and will 
hydrolyze to form Tl(OH)3.  The neutral species Tl(OH)3 is stable over a wide pH range (Bodek 
and others 1988).  In reducing environments, thallium can be precipitated as the metal or, in the 
presence of sulfur, as the sulfide (Lee 1971). 

Increases in pH decrease thallium-inorganic adsorption but cause increased thallium-humic acid 
interactions.  Thallium is strongly adsorbed by montmorillonite clays.  Thallium sorption has not 
been extensively studied; however, available data indicate that sediments actively adsorb 
thallium and provide an effective sink for this ion in aquatic environments (Bodek and others 
1988).  Biomethylation of Tl+ has been observed under laboratory conditions in anaerobic, mixed 
bacterial cultures.  Biomethylation of thallium has not yet been verified under natural conditions 
(Bodek and others 1988).  

K2-4.2.20  Tin 

Tin is a naturally occurring element that is found in the earth's crust with a concentration of 
approximately 2–3 ppm (Budavari 2001).  Tin compounds are found in various environmental 
media in both inorganic and organic forms (organic tin is discussed in Section 4.1.56).  Tin may 
exist in either divalent (Sn2+) or tetravalent (Sn4+) cationic (positively charged) ions at 
environmental conditions.  Tin(II) dominates in reduced (oxygen-poor) water, and will readily 
precipitate as a sulfide (SnS) or as a hydroxide (Sn(OH)2) in alkaline water.  Tin(IV) readily 
hydrolyzes, and can precipitate as a hydroxide (ATSDR 2003).  

Tin compounds are generally only sparingly soluble in water and are likely to partition to soils 
and sediments.  The vapor pressure of elemental tin is negligible (Cooper and Stranks 1966), and 
inorganic tin compounds are nonvolatile at environmental conditions.  Airborne particles may 
travel long distances before deposition depending on the type of emitting source, physical form 
and properties (e.g., size, density), physical or chemical changes that may occur during transport, 
adsorption processes, and meteorological conditions (Senesi et al. 1999).  Inorganic tin cannot be 
degraded in the environment, but may undergo oxidation-reduction, ligand exchange, and 
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precipitation reactions (HSDB 2003).  It has been established that inorganic tin can be 
transformed into organometallic forms by microbial methylation (Hallas et al. 1982).  

K2-4.2.21  Titanium 

Most titanium compounds are in the oxidation state +4, but oxidation state +3 and +2 compounds 
as well as several organometallic compounds do occur.  Titanium dioxide, the most widely used 
compound, is a white pigment used in points and plastics, as a food additive to whiten flour, 
dairy products, and confections, as a whitener in cosmetic products.  Because of its resistance to 
corrosion and inertness, it has many metallurgical applications, particularly as a component of 
surgical implants and prostheses.  It occurs widely in the environment; it is present in urban air, 
rivers, and drinking water and is detectable in many foods.  

Approximately 3 percent of an oral dose of titanium is absorbed.  The majority of that absorbed 
is excreted in the urine.  Inhaled titanium tends to remain in the lungs for long periods.  

K2-4.2.22  Vanadium 

The major use of vanadium (V) is as an iron alloy.  It is also in aluminum and copper alloys, in 
petrochemical catalyses, as an analytical reagent, in paints and inks (as a drier), in dyes (as a 
mordant), and in coloring ceramics (Adriano 1986).  Vanadium can exist in five oxidation states 
(0, +2, +3, +4, and +5).  It is widely distributed, but the most common ores contain vanadate, 
VO4

3-, the most common form of the pentavalent (V5+) ion.  Vanadium is also found in 
petroleum, most commonly as the oxovanadium ion (VO2+) complexed with prophyrins. 

Metallic vanadium is generally unreactive under most environmental conditions, but the divalent 
and trivalent ions are readily oxidized by air when in aqueous solution.  Therefore, only the 
tetravalent and pentavalent states are commonly found.  The pentavalent compounds are typically 
more water-soluble than their tetravalent equivalents.  The chemistry of this element is extremely 
complicated because of the many, relatively stable, oxygen-vanadium complexes found in nature.  
Tetravalent vanadium most commonly occurs as VO2+, while pentavalent vanadium occurs as 
VO4

3-, VO2
+, V2O8

6-, and a wide variety of protonated and intermediate species.  The larger 
complexes have globular structures and are found in some crystals as well as in solutions.  Other 
inorganic compounds are well known, especially halides, oxyhalides, and salts of the various 
radicals. 

Vanadium also forms a number of organometallic complexes.  In soil, vanadium probably 
behaves in the same manner as other transition metals such as titanium and chromium.  That is, 
the significant reactions are ion exchange and protonation-deprotonation of oxovanadium ions. 

Vanadium does not appear to be overly mobile in soils under reducing conditions.  A study by 
Salmi (1955) revealed a close relationship between the distribution of iron, titanium, and 
vanadium in a bog and the composition of underlying titaniferous magnetite ore.  From similar 
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studies of bogs over different kinds of ores in the underlying bedrock, the study concluded that 
titanium, vanadium, nickel, and aluminum tend to be precipitated at the bottom of the organic 
layer. 

Vanadium may be bioaccumulated by some plants and animals.  No bioaccumulation factors, 
however, were cited in the literature reviewed for this report.  In addition, vanadium is not known 
to be biotransformed. 

K2-4.2.23  Zinc 

Zinc is a common minor element in rocks, having a crustal average of 70 mg/kg.  However, zinc 
is not typically detected in serpentine rock (Schlocker 1974).  In soils, zinc abundances are 
variable, ranging from 10 to 500 mg/kg (Mason 1966).  In U.S. surface waters, zinc 
concentrations average 10 µg/L (Turekian 1969).  Zinc has been used in metal alloys, cathodic 
protection, dry cell batteries, metal primer paints, and as an industrial reducing agent.  The 
primary oxidation state of zinc is the divalent (+2) state.  In general, zinc is not an overly mobile 
element in most environments as it strongly absorbs to clays, iron oxides, and organic matter. 

Between a pH range of 4 to 7, the predominant zinc species in freshwater and seawater are Zn2+ 
and ZnCl+.  In fresh water and seawater with pH above 7.5, the predominant species is Zn(OH)2 
(Bodek and others 1988).  Aqueous zinc concentrations are typically controlled by the naturally 
abundant anions, carbonate, sulfide, and phosphate.  These anions all tend to form zinc 
compounds with low aqueous solubilities.  The aqueous solubilities of zinc oxides and 
hydroxides are characterized by moderately low solubilities.  Although zinc sulfate is water 
soluble, high concentrations of zinc sulfate are rarely encountered outside of metal sulfide mining 
areas.  Zinc transport in surface waters and groundwaters is expected to be limited, the result of 
the strong tendency of this element to absorb.  Zinc absorption often enriches sediments or 
aquifer material in zinc relative to aqueous concentrations.  Zinc absorption tends to be pH 
dependent with no absorption at a pH of 5 and strong absorption above pH of 8 (Huang and 
others 1977). 

Zinc in soil environments is not overly mobile, typically being absorbed in clays, iron oxides and 
soil organic matter.  Absorption of zinc is pH dependent increasing with increasing pH 
(Wedepohl 1969).  Absorption also increases with decreasing mineral grain size and decreases 
with the age of iron oxide precipitation.  Finally, zinc is an essential element for plants and 
animals and some plants can bioaccumulate large amounts of zinc (Harding and Witton 1978).
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Investigation Area F1, Mare Island 

1.0  INTRODUCTION 

This technical memorandum presents the methods and results of additional groundwater 
sampling conducted in Investigation Area (IA) F1 at the Former Mare Island Naval Shipyard 
(Mare Island) in Vallejo, California (Figure 1).  In June 2008, the Department of the Navy 
collected additional groundwater samples to assess (1) the potential for biodegradation of 
petroleum and chlorinated hydrocarbons in groundwater at IA F1; and (2) the validity of the 
previous findings and conclusions of the groundwater transport model, as presented in the Draft 
Remedial Investigation (RI) Report, Installation Restoration Program Sites within IA F1, Mare 
Island, Vallejo, California (Sullivan Consulting Group, Inc. [Sullivan] and Tetra Tech EM Inc. 
[Tetra Tech] 2005).  The additional groundwater sampling addresses comments and concerns 
from the regulatory agencies and supplements data and observations presented in the Draft RI 
Report (Sullivan and Tetra Tech 2005). 

After this introduction, Section 2.0 presents the investigation procedures and sampling 
methodology; Section 3.0 summarizes the analytical results; Section 4.0 evaluates monitored 
natural attenuation (MNA) indicator parameters; Section 5.0 provides the conclusions and 
recommendations, and Section 6.0 provides the references used in the report.  Figures and tables 
discussed in this report are provided after the references.   

2.0  INVESTIGATION PROCEDURES AND FIELD METHODS 

Groundwater sampling was conducted in accordance with sampling requirements detailed in the 
Final Sampling and Analysis Plan (SAP) Addendum 01 (Field Sampling Plan/Quality Assurance 
Project Plan) Additional Sampling IA F1, Mare Island, Vallejo, California (Sullivan and Tetra 
Tech 2008).  This SAP was an addendum to the Revised Draft Final Sampling and Analysis Plan 
(Field Sampling Plan/Quality Assurance Project Plan), Additional Sampling Investigation Area 
F1, Mare Island, Vallejo, California (Sullivan and Tetra Tech 2003).  Sample collection methods 
and quality assurance (QA) and quality control (QC) procedures are included in these two SAPs. 

2.1  GROUNDWATER SAMPLING 

Field personnel collected groundwater samples using low-flow rate purging as described in Section 
5.5.3 of Appendix F of the Revised Draft SAP (Sullivan and Tetra Tech 2003).  Natural attenuation 
indicator parameters such as dissolved oxygen, oxidation-reduction potential (ORP), pH, 
conductivity, and temperature were measured using a flow-through cell.  A peristaltic pump was 
used to purge and sample the monitoring wells.  Disposable bailers were used to purge the well 
dry, as described in Section 5.5.4 of Appendix F of the Revised Draft SAP (Sullivan and 
Tetra Tech 2003), when low-flow rate purging using a peristaltic pump was not technically feasible 
because of groundwater drawdown in the monitoring wells.  Attachment 1 contains the field forms 
that document the methods used to purge and sample each monitoring well.  Groundwater samples 
were submitted to Curtis and Tompkins, Ltd., in Berkeley, California, for analysis for volatile 
organic compounds (VOC), total petroleum hydrocarbons (TPH) as purgeables, TPH as 
extractables, chloride, sulfide, sulfate, nitrate, and dissolved gases.  Groundwater samples were 
also analyzed in the field using field test kits for alkalinity, iron (II), and manganese (II). 



 

MNA Study Technical Memorandum 2 CHAD-3213-0064-0010 
Investigation Area F1, Mare Island 

2.2  MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste (IDW) generated during sampling included groundwater purged 
from the monitoring wells before the groundwater sample was collected.  The IDW was 
temporarily stored and appropriately labeled in one U.S. Department of Transportation 
(DOT)-approved 55-gallon drum in a fenced and secure location.  The drum was assigned a 
unique identification number for tracking.  The drum of IDW was removed from Mare Island by 
Safety-Kleen Systems, Inc.  The liquid IDW was transported for consolidation and final 
disposition at US Ecology in Beatty Nevada. 

2.3  DATA QUALITY 

The quality of data collected during the sampling events followed standard field and laboratory 
quality assurance and quality control (QA/QC) procedures, as specified in the revised draft SAP 
(Sullivan and Tetra Tech 2003).  These QA/QC procedures are summarized below. 

• Field QA/QC.  Field QA/QC consisted of collecting one duplicate sample and 
three trip blanks, as dictated by the SAP.  Duplicate samples were collected at a 
frequency of one duplicate sample for every 10 samples submitted for analysis.  
Trip blanks that contained analyte-free water were prepared by the laboratory 
and were included with the shipment of each cooler that held samples for 
analysis of VOCs and TPH-purgeable.  Equipment rinsate samples and source 
blanks were not collected because disposable Teflon tubing was used to collect 
each groundwater sample; therefore, decontamination of sampling equipment 
was not necessary. 

• Data Validation.  Data validation is the process used to evaluate analytical 
data for precision, accuracy, representativeness, completeness, and 
comparability parameters.  Chemical data generated during quarterly 
groundwater sampling events were validated according to procedures outlined 
in the “U.S. Environmental Protection Agency CLP National Functional 
Guidelines for Organic Data Review” (U.S. Environmental Protection Agency 
[EPA] 1999), “National Functional Guidelines for Inorganic Data Review” 
(EPA 2004), and the Revised Draft SAP (Sullivan and Tetra Tech 2003). 

• Data Review.  Analytical results for the QA/QC samples were reviewed to 
assess the overall quality of the data with respect to the precision, accuracy, 
representativeness, completeness, and comparability parameters.   

Although some qualifiers were assigned to the data, review of the data set (against EPA guidance 
and data quality parameters) indicated that the data quality objectives for the project were met.  
The data are consistent with existing guidelines for definitive data and are usable for use in the 
RI, feasibility study, and risk assessment.  
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2.4  DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 

Deviations from the SAP are as follows: 

• Monitoring wells A216W04 and A267W02 appeared to be buried by debris and 
vegetation.  These two wells could not be located or sampled. 

• In addition, two of the seven wells sampled in June 2008 could not be sampled 
using low-flow purging because of excessive drawdowns.  After several reading 
had been taken for natural indicator parameters, the wells — A267MW04 and 
A267MW05 — were bailed dry and sampled the next day. 

3.0  SUMMARY OF RESULTS 

Groundwater purging and sampling was performed in accordance with the Revised Draft SAP 
(Sullivan and Tetra Tech 2003).  During the MNA study, the wells were purged at a flow rates 
typically ranging from 100 to 200 ml/min (the lower end of the EPA suggested flow-rate of 
100 to 500 ml/min); however, the recommended goal of 0.33 feet minimal drawdown was not 
achieved.  As discussed in the EPA document [Puls, R.W., and Barcelona M.J., 1996.  EPA 
Ground Water Issue Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, 
EPA/540/S-95/504], this goal may be difficult to achieve under some circumstances due to 
geologic heterogeneities within the screened interval.  Most of the monitoring wells at 
Investigation Area F1 are screened in fine-grained materials, which explain greater than ideal 
drawdown despite low-flow purging.  Monitoring well A267W03 did achieve the 
recommended minimal drawdown goal of 0.33 feet.  With the exception of wells A267W04 
and A267W05 which were purged dry before sampling, the wells reached drawdown 
equilibrium and indicator parameters stabilized even though the drawdown was greater than 
the method goal. 

The EPA “Risk Assessment Guidance for Superfund” (RAGS) was used to determine the 
usability of the data.  Exhibit 5-5 in RAGS states that data qualified as estimated (J) based on 
data validation reports is acceptable for use in quantitative risk assessments (EPA 1989).  
Although some qualifiers were added to the data, a final review of the data set with respect to the 
data quality objectives discussed previously indicated that the data are of high overall quality.  
The data meet all the requirements of precision, accuracy, representativeness, completeness, and 
comparability (PARCC) data quality indicators described in EPA guidance for quality assurance 
project plans (EPA 1997) and are usable for risk assessment.  All supporting documentation and 
data are available upon request, including cursory and full validation reports and the database 
containing all sample results. 

Table 1 presents the analytical results for the seven monitoring wells sampled in June 2008.  
TPH was not detected in any of the monitoring wells sampled in June 2008.  VOCs were 
detected in five of seven monitoring wells sampled in June 2008. 
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As shown in Figures 2 and 3, concentrations of VOCs and TPH decreased at monitoring wells 
A216W02, A216W03, A267W03, A267W04, and A267W05.  The most significant decrease in 
VOC concentrations was observed in the sample collected at monitoring well A267W03.  For 
example, the concentration of tetrachloroethene at A267W03 decreased from 140 micrograms 
per liter (μg/L) in July 2003 to 0.4 μg/L in June 2008.  Similarly, the concentrations of 
cis-1,2-dichloroethene was 380 μg/L at well A267W03 in July 2003 and was not detected in 
June 2008.  However, these examples reflect the concentrations representative of the dry 
season conditions.  Slightly higher concentrations are likely to be detected during the 
wet season. 

The text will be revised as follows:  “Two VOCs, trichloroethene and trans1,2-dichloroethene, 
were detected in samples collected from monitoring well A215W01 that were not detected in the 
previous sampling rounds (see Figure 3).  Trichloroethene (0.1J µg/L; the J indicates the 
concentration is estimated) and trans-1,2-dichloroethene (0.1J µg/L) were detected in the sample 
from monitoring well A215W01 in June 2008 but not in previous sampling rounds.  Similarly, 
trans-1,2-dichloroethene (0.5J µg/L) was detected in the sample from monitoring well A215W02 
in June 2008 but not in previous sampling rounds.  Well A215W01 is downgradient from well 
A215W02 where trichloroethene was consistently detected (see Figure 3).  

In addition, 1,1-dichloroethene (0.5J μg/L) and trans-1,2-dichloroethene (0.5J μg/L) were 
detected in monitoring well A215W02 in June 2008 but not in previous sampling rounds.  These 
VOCs are detected at estimated concentrations below the laboratory reporting limit.  The 
concentration of vinyl chloride (1.2 μg/L) at monitoring well A215W02 in June 2008 has 
increased from the concentration of 0.3 μg/L in August 2003.  However, the concentration of 
vinyl chloride detected in June 2008 was five times less the historical maximum concentration of 
6 μg/L detected in June 1999. 

4.0  EVALUATION OF MONITORED NATURAL ATTENUATION PARAMETERS 

Natural attenuation refers to the observed reduction in contaminant concentrations as 
contaminants migrate from the source in environmental media (Wiedemeier and others 1999). 
Natural attenuation processes may include biological or chemical degradation, dispersion, 
dilution, sorption, and volatilization.  Although all of these processes may result in reduced 
contaminant concentrations, biodegradation is the most important mechanism for the reduction in 
mass of petroleum hydrocarbons and chlorinated aliphatic hydrocarbons in groundwater.  
Chemical (abiotic) degradation processes (for example, hydrolysis) are also known to degrade 
chlorinated solvents.  However, the rates of abiotic processes are generally slow compared with 
the rates of biodegradation for most contaminants. 

As a result, the framework for evaluating natural attenuation data presented in the following 
sections is geared toward documenting the occurrence of biodegradation (intrinsic 
bioremediation).  The lines of evidence used to demonstrate the occurrence of biodegradation 
are discussed for both petroleum hydrocarbons and chlorinated solvents in the sections below.  
MNA indicator parameters and their use for data interpretation are summarized in Table 2. 
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4.1  NATURAL ATTENUATION OF PETROLEUM HYDROCARBONS 

Over the past two decades, numerous laboratory and field studies have shown that 
(1) hydrocarbon-degrading microorganisms are ubiquitous in the subsurface environment, and 
(2) these microorganisms can degrade a variety of organic compounds, including petroleum 
hydrocarbons (Wiedemeier and others 1999).   

Petroleum hydrocarbons are used by indigenous microorganisms as electron donors in a 
sequence of oxidation-reduction reactions.  Common electron acceptors include oxygen, nitrate, 
iron (III), sulfate, and carbon dioxide.  Water, nitrogen gas, iron (II), hydrogen sulfide, and 
methane are some of the metabolic by-products typically produced from the biodegradation of 
petroleum hydrocarbons (Wiedemeier and others 1999). 

Petroleum hydrocarbons are biodegraded sequentially starting with aerobic respiration, followed 
by denitrification, iron (III) reduction, sulfate reduction, and finally, methanogenesis 
(Wiedemeier and others 1999).  Depending on the availability of electron acceptors in the 
aquifer, some processes in this idealized sequence may not occur.  The possible scenarios that 
involve the geochemical evolution of groundwater contaminated with petroleum hydrocarbons 
are as varied as the complexities inherent in the subsurface environment. 

Petroleum hydrocarbons are broken down most rapidly by indigenous microorganisms under 
aerobic conditions when dissolved oxygen concentrations exceed about 0.5 milligram per liter 
(mg/L) and oxygen is the terminal electron acceptor.  Biodegradation of petroleum hydrocarbons, 
generally to carbon dioxide, in the absence of oxygen is typically slower.  This process involves 
the use of nitrate, manganese (IV), iron (III), sulfate, and ultimately, under reducing conditions, 
carbon dioxide as the terminal electron acceptor during methane fermentation.  Table 3 
summarizes the anticipated trends in concentrations of contaminants, electron acceptors, and 
metabolic by-products during biodegradation (Wiedemeier and Chapelle 1998). 

Together with other natural attenuation processes, biodegradation will reduce the concentration 
and mass of petroleum hydrocarbons downgradient of the source area.  This reduction in 
contaminant concentrations and mass is considered a direct, or primary, line of evidence for 
supporting natural attenuation as a groundwater remedy.  An indirect, or secondary, line of 
evidence that may be used to support the case for the occurrence of natural attenuation of 
petroleum hydrocarbons is a correlation between (1) the decrease in petroleum hydrocarbons 
concentrations, and (2) a corresponding decrease in electron acceptor concentrations and an 
increase in concentrations of metabolic by-products. 

As summarized on Figure 2, TPH in the gasoline, diesel, and motor oil ranges historically was 
detected in monitoring wells at IA F1 at concentrations ranging from 0.03 to 0.19 mg/L.  The 
decrease in petroleum hydrocarbons concentrations to non-detectable levels in June 2008 can be 
related to the observed concentrations of dissolved oxygen (electron acceptor) and metabolic by-
products such as iron (II), manganese (II), sulfide, and methane, as further detailed in 
Section 4.3. 
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4.2  NATURAL ATTENUATION OF CHLORINATED HYDROCARBONS 

Chlorinated solvents can be used either as electron donors or as electron acceptors, in contrast to 
the simple biological oxidation of petroleum hydrocarbons, where contaminants are used 
exclusively as electron donors.  Chlorinated solvents can be degraded through both reductive and 
oxidative processes. Reductive dechlorination is the only biological mechanism known to 
degrade the common chlorinated hydrocarbons such as tetrachloroethene and trichloroethene 
(Wiedemeier and others 1999).   Reductive dechlorination requires an adequate supply of 
electron donors that can include petroleum hydrocarbons and natural organic carbon.  After 
degradation of tetrachloroethene and trichloroethene has begun through reductive dechlorination, 
metabolic daughter products such as dichloroethene or vinyl chloride can be further degraded by 
direct oxidation (Vogel and others 1987).  The biodegradation of chlorinated hydrocarbons 
through reductive dechlorination generally proceeds under anaerobic conditions.  Aerobic 
biodegradation of chlorinated hydrocarbons is generally of little significance unless a suitable 
electron donor (such as methane or ammonia) is present (McCarty 1997).  Eventually, 
tetrachloroethene and trichloroethene are anaerobically reduced to ethene through sequential 
intermediate products, including dichloroethene and vinyl chloride. 

If petroleum and chlorinated hydrocarbons occur in groundwater as commingled plumes, 
favorable conditions for reductive dechlorination may develop.  Long-term biological oxidation 
of petroleum hydrocarbons depletes the supply of available electron acceptors in a sequence.  
First, electron acceptors that release the greatest energy (oxygen and nitrate) are consumed by 
microorganisms during aerobic respiration and denitrification.  The compounds that release less 
energy (manganese [IV] oxide and iron [III] hydroxide) are then used in the process of 
manganese (IV) and iron (III) reduction, followed by use of dissolved sulfate and carbon dioxide 
(sulfate reduction and methanogenesis).  Each sequential reaction drives the ORP of groundwater 
farther toward more reducing conditions.  Tetrachloroethene and trichloroethene will be 
completely transformed to ethene only under methanogenic conditions.  Under less-reducing 
conditions, tetrachloroethene and trichloroethene may be transformed to dichloroethene, but will 
not be transformed further to vinyl chloride or ethene. 

Similar to petroleum hydrocarbons, the primary line of evidence for the biodegradation of 
chlorinated hydrocarbons is evidence of mass loss, such as a significant decrease in 
concentrations of chlorinated hydrocarbons downgradient of the source.  A secondary line of 
evidence for biodegradation of chlorinated hydrocarbons is a direct correlation between 
decreasing concentrations of a parent species and increasing concentrations of one or more 
daughter products.  If reductive dechlorination is considered a principal mechanism at a site, it 
is also important to (1) evaluate monitoring data for trends that indicate the concurrent 
oxidation of an organic carbon source such as petroleum hydrocarbons, and (2) assess whether 
groundwater redox conditions are favorable for reductive dechlorination of each chlorinated 
hydrocarbon species.  Table 3 summarizes the anticipated trends in concentrations of 
contaminants, electron acceptors, and metabolic by-products during biodegradation 
(Wiedemeier and Chapelle 1998). 

The conditions in groundwater beneath IA F1 appear to be favorable for reductive dechlorination 
of chlorinated hydrocarbons in areas of Buildings A215, A216 and, to a lesser extent, near 
Building A267.  The reducing conditions in these areas likely were developed as a result of the 
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ongoing biodegradation of petroleum hydrocarbons.  As presented on Figure 3, the observed 
decrease in concentrations of parent species such as tetrachloroethene or trichloroethene was 
accompanied by consistent detections of daughter products such as cis-1,2-dichloroethene and 
vinyl chloride.  Data on natural attenuation indicator parameters indicate that reductive pathway 
is possible for chlorinated hydrocarbons detected in groundwater at IA F1, as further detailed in 
Section 4.3. 

4.3  INDICATOR PARAMETERS AND THEIR INTERPRETATION 

This section describes the anticipated changes in the indicator parameter values as a result of 
ongoing biodegradation processes and how the indicator parameter data may be interpreted.  The 
following indicator parameters were used to document the occurrence of biodegradation: 
dissolved oxygen, nitrate, manganese (II), iron (II), sulfate, sulfide, chloride, 
methane/ethane/ethene, ORP, alkalinity, pH, temperature, and conductivity.  The intended use of 
each indicator parameter is presented in Table 2.  Table 4 presents the analytical results for MNA 
indicator parameters for the seven monitoring wells sampled in June 2008.  Trends for many of 
these indicator parameters cannot be evaluated because historical data are not available. 

One indication of ongoing aerobic biodegradation is decreasing concentrations of dissolved 
oxygen over time within the center of a dissolved plume of petroleum hydrocarbons.  Although 
temporal data are unavailable, the dissolved oxygen concentrations measured in seven wells in 
June 2008 ranged from 0.11 to 1.1 mg/L (see Table 4), which indicates the presence of relatively 
anaerobic conditions in groundwater that likely resulted from biodegradation of petroleum 
hydrocarbons.  The dissolved oxygen concentrations were below 0.6 mg/L in three wells 
(A215W01, A216W02, and A216W03), indicating conditions favorable for reductive 
dechlorination of the chlorinated hydrocarbons.  Concentrations of other indicator parameters 
measured in these three wells corroborate this finding:  (1) nitrate was not detected at these 
wells; (2) manganese (II) and iron (II) were detected at relatively high concentrations; 
(3) methane was also detected in these three wells at concentrations ranging from 1.6 to 10 mg/L 
(Table 4).  These data suggest that biodegradation of petroleum hydrocarbons in groundwater 
near Buildings A215 and A216 has progressed through methanogenesis, thereby creating 
conditions for complete destruction of chlorinated hydrocarbons.  Measurements in other four 
wells (A215W02, A267W03, A267W04, and A267W05) indicate groundwater conditions that 
generally are less favorable for reductive dechlorination of the chlorinated hydrocarbons. 

The rates of biodegradation depend on the ORP of a groundwater system.  ORP is a measure of 
electron activity and is an indicator of the relative tendency of a solution to accept or transfer 
electrons.  The ORP of groundwater ranges from 800 millivolts (mV) for aerobic environments 
to -400 mV for anaerobic environments.  The ORP is typically less than -50 mV in the center of 
petroleum hydrocarbon plumes; outside the center of the hydrocarbon plumes, the ORP tends to 
be positive. 

Reductive dechlorination will occur in the center of dissolved chlorinated hydrocarbon plumes if 
dissolved oxygen concentrations are below about 0.5 mg/L.  Reductive dechlorination works best 
in the sulfate reduction and methanogenesis ORP range (between -220 and -240 mV); however, 
it may also occur under nitrate- and iron (III)-reducing conditions (when ORP is greater than 
-50 mV).  Ongoing reductive dechlorination is indicated by the presence of biologically 
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produced daughter products, such as cis-1,2-dichloroethene and vinyl chloride, that are not 
typically released at sites.  In addition, ethane and ethene can be produced during the final stages 
of reductive dechlorination.  However, both ethane and ethane were not detected in any of the 
wells samples in June 2008 (see Table 4).   

The ORP measured in wells A215W01, A216W02, and A216W03 ranged from approximately 
-70 to -284 mV, indicating moderately to strongly reducing conditions.  The ORP measured in 
other four wells ranged from 87 to 235 mV (see Table 4), suggesting that more oxidizing 
conditions are present in groundwater, especially in the vicinity of Building A267.  Overall, the 
data on natural attenuation indicator parameters help explain the trends in concentrations of the 
chlorinated hydrocarbons observed in groundwater near Buildings A215 and A267 (see 
Figure 3).  Reductive dechlorination has progressed to the formation of vinyl chloride in 
groundwater near Building A215, while the sequential biodegradation of tetrachloroethene near 
Building A267 did not proceed beyond formation of 1,2-dichloroethene.  (Conditions in 
groundwater were not sufficiently reducing.) 

Areas contaminated by petroleum hydrocarbons exhibit a total alkalinity higher than that in 
unaffected areas.  Increased levels of alkalinity indicate carbon dioxide production as a result of 
mineralization of organic compounds during biodegradation.  Alkalinity results from the presence 
of hydroxides, carbonates, and bicarbonates of elements such as calcium, magnesium, sodium, 
potassium, or ammonia.  Alkalinity is important in maintaining groundwater pH because it buffers 
the groundwater system against acids generated during aerobic and anaerobic biodegradation, 
which could eventually reduce pH to acidity levels that may limit biodegradation.  Although 
background measurements of a total alkalinity are not available, the alkalinity values measured in 
most wells — and especially in wells A215W01, A216W02, and A216W03 (see Table 4) — likely 
resulted from the biodegradation of petroleum hydrocarbons.  

The pH of groundwater affects the presence and activity of microbial populations in 
groundwater.  Microbes capable of degrading petroleum hydrocarbon compounds generally 
prefer pH values varying between 6 and 8 standard units (Wiedemeier and others 1995).  The pH 
was within 6 to 7 for all the monitoring wells sampled in June 2008 (see Table 4). 

Groundwater temperature directly affects the metabolic activity of bacteria.  Rates of 
hydrocarbon biodegradation roughly double for every increase in temperature of 10 degrees 
Celsius (°C) over the temperature range from 5 to 25 °C.  Groundwater temperatures below 
about 5 °C tend to inhibit biodegradation.  The groundwater temperature ranged from 
approximately 16.5 to 22.5°C for all the wells sampled in June 2008 (see Table 4).  Slightly 
lower biodegradation rates may be expected during the winter, when the groundwater 
temperatures would be lower. 

Conductivity of groundwater is directly related to the concentration of the ions in solution: 
conductivity increases as ion concentration increases.  Conductivity measurements are useful in 
identifying the zone where the water samples were collected (fresh water, tidal mixing, or deeper 
aquifer).  Based on specific conductivity measurements, wells A215W01, A216W02, and 
A216W03 likely are screened in the tidal mixing zone (see Table 4).  Four other wells (A215W02, 
A267W03, A267W04, and A267W05) represent relatively fresh groundwater conditions. 



 

Chloride is released into the groundwater during biodegradation of dissolved chlorinated 
hydrocarbons, typically resulting in elevated chloride concentrations inside, rather than 
outside, the contaminant plume.  However, the effects of this increase will be masked if wells 
are within the tidal mixing zone.  Data on this parameter were not used in interpreting the 
ongoing biodegradation because it would not be possible to distinguish the contribution of 
chloride concentrations resulting from the reductive dechlorination from the increases 
associated with the tidal mixing effects or other factors, such seasonal fluctuations in 
chloride concentrations. 

Overall, measured concentrations of petroleum and chlorinated hydrocarbons in groundwater at 
IA F1 and data for natural attenuation indicator parameters suggest that biodegradation is 
occurring and that formation of undesirable by-products such as vinyl chloride is limited.  
Additional data may be needed during the wet season to evaluate trends in concentrations of 
TPH and VOCs and the indicator parameters. 

5.0  CONCLUSIONS AND RECOMMENDATIONS 

As shown in Figures 2 and 3, analytical results indicate VOC and TPH concentrations are 
decreasing and suggest natural attenuation is occurring.  The presence of methane and the 
concentrations of dissolved oxygen further suggest that conditions are favorable for reductive 
dechlorination.  In addition, the presence of daughter products such as cis-1,2-dichloroethene and 
vinyl chloride provides evidence that reductive dechlorination is occurring at IA F1.  Historical 
data are not available to evaluate trends in monitored natural attenuation parameters such as 
dissolved oxygen, manganese (II), and iron (II) concentrations or ORP, however.   

Although data presented in this technical memorandum do not allow quantification of the 
biodegradation rates for the VOCs, the demonstrated occurrence of natural attenuation (via 
reductive dechlorination) supports the previous groundwater modeling (Sullivan and Tetra Tech 
2005).  The groundwater fate and transport model used conservative values for the 
biodegradation decay coefficients and other parameters and predicted that downgradient 
ecological receptors would not be impaired.  

The concentrations of VOCs near the suspected source areas may increase in the winter as a 
result of the groundwater rise and dissolution of contaminants that may be present in the vadose 
zone.  Therefore, all the monitoring wells should be sampled in the wet season to evaluate trends 
in concentrations of VOCs and natural attenuation indicator parameters.   

In addition, monitoring wells A216W04 and A267W02 appeared to be buried by debris and 
vegetation and could not be located or sampled.  It is recommended to locate and sample these 
two wells, together with the seven wells that were sampled in June 2008. 
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TPH-DIESEL 0.035 HJ (2008-06-24)

TPH-GASOLINE  ND  (2008-06-24)

TPH-MOTOR OIL  ND  (2008-06-24)

 

A216W03

A216W02

A267W03

A215W02 A267W05

A267W04A215W01

A216W01

A187W03

A187W02
A187W01

A190W04

A190W03

A190W02
USTA71M03USTA71M01

USTA71M02

USTA226M02USTA914M04

A215W03

A190W01

TPH-GASOLINE  ND  (2003-08-05)

TPH-GASOLINE  ND  (2003-08-05)

TPH-GASOLINE  ND (2003-08-13)

TPH-GASOLINE  ND (2003-08-14)

TPH-GASOLINE  0.22 G (2003-07-31)

TPH-GASOLINE  0.024 GJ (2003-07-31)

TPH-MOTOR OIL  ND (2003-08-05)

TPH-MOTOR OIL  ND  (2003-07-31)

TPH-MOTOR OIL  ND  (1999-06-04)

TPH-MOTOR OIL  ND (1999-06-03)

TPH-MOTOR OIL  ND  (1999-06-03)

TPH-MOTOR OIL 0.1 L (2003-08-15)

TPH-MOTOR OIL 0.1 L (2003-08-14)

TPH-MOTOR OIL 0.1 M (2003-07-31)

TPH-MOTOR OIL 0.07 M (2003-07-31)
TPH-MOTOR OIL 0.06 J (2000-01-25)

TPH-MOTOR OIL  0.13   (2000-01-25)

TPH-MOTOR OIL 0.08 J (2000-01-25)

TPH-MOTOR OIL 0.05 J (1999-09-28)

TPH-MOTOR OIL  0.06 J (1999-09-28)

TPH-MOTOR OIL 0.04 J (1999-09-27)

TPH-MOTOR OIL  0.17 MJ (2003-08-05)

TPH-DIESEL ND (2003-08-05)

TPH-DIESEL  ND (2003-07-31)

TPH-DIESEL  ND  (1999-06-04)

TPH-DIESEL  ND  (1999-06-03)

TPH-DIESEL 0.1 Y (2003-08-14)

TPH-DIESEL 0.2   (2000-01-25)

TPH-DIESEL 0.1 J (1999-06-03)

TPH-DIESEL  0.11 Y (2003-08-15)

TPH-DIESEL 0.04 J (2000-01-25)
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TPH-DIESEL 0.05 J (1999-09-28)
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TPH-GASOLINE  ND  (2008-06-26)TPH-GASOLINE  ND (2008-06-23)

TPH-GASOLINE   0.019  ND  (2008-06-24)

TPH-GASOLINE  ND  (2008-06-26)

TPH-GASOLINE ND  (2008-06-24)

TPH-GASOLINE   ND  (2008-06-24)

TPH-MOTOR OIL  ND  (2008-06-28)

TPH-MOTOR OIL   ND  (2008-06-26)

TPH-MOTOR OIL  ND  (2008-06-24)

TPH-MOTOR OIL  ND  (6/24/2008)

TPH-MOTOR OIL   ND  (2008-06-23)

TPH-MOTOR OIL   0.065  ND  (2008-06-24)

TPH-DIESEL  ND  (2008-06-26)

TPH-DIESEL  ND  (2008-06-26)

TPH-DIESEL  ND  (6/24/2008)

TPH-DIESEL  ND  (2008-06-24)

TPH-DIESEL  ND  (2008-06-23)

TPH-DIESEL  0.046  ND (2008-06-24)
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FIGURE 2

Former Mare Island, Vallejo, California
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Notes:
mg/L - Miligram per Liter
IA      - Investigation area
ND    - Not Detected
TPH  - Total Petroleum Hydrocarbons

D - Chromatographic pattern resembles diesel
G - Chromatographic pattern resembles gasoline
H - Heavier hydrocarbons contributed to quantitation
J - Estimated value
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VINYL CHLORIDE ND  (2008-06-24)

TRICHLOROETHENE   ND  (2008-06-24)

CIS-1,2,-DICHLOROETHENE 30   (2008-06-23)

CIS-1,2,-DICHLOROETHENE  0.1 J  (2008-06-24)

TETRACHLOROETHENE   0.4  J  (2008-06-24)

CIS-1,2,-DICHLOROETHENE  ND (2008-06-28)

TETRACHLOROETHENE  6.2  (2008-06-24)

TRICHLOROETHENE  5.6 (2008-06-26)
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A267W03

A215W02 A267W05
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CIS-1,2,-DICHLOROETHENE  1.5 (2008-06-24)

TETRACHLOROETHENE   3     (2008-06-26)

A216W01

A187W03
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A190W04

A190W03

A190W02
USTA71M03USTA71M01

USTA71M02

USTA226M02USTA914M04

A215W03

A190W01

CIS-1,2,-DICHLOROETHENE  ND  (2008-06-24)

CIS-1,2,-DICHLOROETHENE  ND  (2008-06-23)

CIS-1,2,-DICHLOROETHENE 0.4 J (2008-06-24)

VINYL CHLORIDE 1.2   (2008-06-23)

VINYL CHLORIDE 0.2 J  (2008-06-24)

TRICHLOROETHENE   5.2     (2008-06-23)

TRICHLOROETHENE   0.1  J  (2008-06-24)

TRICHLOROETHENE   2.3    (2008-06-24)

CIS-1,2,-DICHLOROETHENE 83 J  (2003-08-05)

CIS-1,2,-DICHLOROETHENE  0.3 J (2000-05-17)

CIS-1,2,-DICHLOROETHENE 9   (1999-06-03)
CIS-1,2,-DICHLOROETHENE 12 J (1999-09-27)

CIS-1,2,-DICHLOROETHENE  0.6   (2003-08-11) CIS-1,2,-DICHLOROETHENE 4.4   (2003-07-31)

CIS-1,2,-DICHLOROETHENE 380   (2003-07-31)

CIS-1,2,-DICHLOROETHENE 0.2 J (2000-05-17)

CIS-1,2,-DICHLOROETHENE 360   (2000-01-27)

CIS-1,2,-DICHLOROETHENE 1.2   (2000-01-27) CIS-1,2,-DICHLOROETHENE 9.8   (2000-01-24)

CIS-1,2,-DICHLOROETHENE 590   (2000-01-25)

CIS-1,2,-DICHLOROETHENE 240   (1999-10-06)

CIS-1,2,-DICHLOROETHENE 470   (1999-09-27)

CIS-1,2,-DICHLOROETHENE 220   (1999-06-24)

CIS-1,2,-DICHLOROETHENE 0.9 J (1999-06-24)

CIS-1,2,-DICHLOROETHENE 0.5 J (1999-06-03)

CIS-1,2,-DICHLOROETHENE 400  (1999-06-03)

CIS-1,2,-DICHLOROETHENE 0.37 J (2003-08-05)

CIS-1,2,-DICHLOROETHENE 0.15   (2003-07-31)

CIS-1,2,-DICHLOROETHENE  0.25 J (2003-08-13)

CIS-1,2,-DICHLOROETHENE 0.76   (2000-01-24)

CIS-1,2, -DICHLOROETHENE  ND (2003-08-14)

CIS-1,2, -DICHLOROETHENE  ND (2003-08-11)

CIS-1,2, -DICHLOROETHENE  ND (2000-03-15)

CIS-1,2, -DICHLOROETHENE  ND (2000-01-24)

CIS-1,2, -DICHLOROETHENE  ND (1999-10-05)

CIS-1,2, -DICHLOROETHENE  ND (1999-10-01)

CIS-1,2, -DICHLOROETHENE  ND (1999-09-27)

CIS-1,2, -DICHLOROETHENE  ND (1999-09-27)
CIS-1,2, -DICHLOROETHENE  ND (1999-06-21)

CIS-1,2, -DICHLOROETHENE  ND (1999-06-21)

CIS-1,2, DICHLOROETHENE  ND  (1999-04-13)

CIS-1,2, -DICHLOROETHENE  ND (1999-04-13)

CIS-1,2,-DICHLOROETHENE  ND (1999-04-12)

CIS-1,2, -DICHLOROETHENE  ND (1999-04-12)

CIS-1,2, -DICHLOROETHENE  ND (1999-04-12)

VINYL CHLORIDE  ND  (2000-01-27)

VINYL CHLORIDE  ND  (2000-01-25)

VINYL CHLORIDE  ND  (1999-10-01)

VINYL CHLORIDE  ND  (1999-09-27)
VINYL CHLORIDE  ND  (1999-06-03)
VINYL CHLORIDE  ND  (1999-04-12)

VINYL CHLORIDE  6    (1999-06-24)

VINYL CHLORIDE  1    (1999-06-24)

VINYL CHLORIDE  5    (1999-04-13)

VINYL CHLORIDE  11    (2003-07-31)

VINYL CHLORIDE  0.3    (2003-08-05)

VINYL CHLORIDE  0.3    (2003-08-05)

VINYL CHLORIDE  2.6    (2000-01-27)
VINYL CHLORIDE  2.4    (1999-10-06)

VINYL CHLORIDE  0.4 J  (1999-04-13)

TETRACHLOROETHENE   5     (1999-06-03)
TETRACHLOROETHENE   2  J  (1999-04-12)

TETRACHLOROETHENE  14   (2003-07-31)
TETRACHLOROETHENE  24   (2000-01-24)
TETRACHLOROETHENE   39  J  (1999-09-27)
TETRACHLOROETHENE  18   (1999-06-03)
TETRACHLOROETHENE  13   (1999-04-12)

TETRACHLOROETHENE   3.2     (2003-07-31)

TETRACHLOROETHENE  140    (2003-07-31)

TETRACHLOROETHENE   3.5     (2000-01-24)

TETRACHLOROETHENE  480    (2000-01-25)

TETRACHLOROETHENE   5.2  J  (1999-09-27)

TETRACHLOROETHENE  180    (1999-09-27)
TETRACHLOROETHENE  390    (1999-06-03)
TETRACHLOROETHENE  190    (1999-04-12)

TRICHLOROETHENE   ND   (2003-08-05)
TRICHLOROETHENE   ND   (2000-01-27)
TRICHLOROETHENE   ND   (1999-10-01)
TRICHLOROETHENE   ND   (1999-06-24)
TRICHLOROETHENE   ND   (1999-04-13)

TRICHLOROETHENE   9     (2000-01-24)

TRICHLOROETHENE   6     (1999-06-03)
TRICHLOROETHENE   5    (1999-04-12)

TRICHLOROETHENE   12  J  (2003-08-05)

TRICHLOROETHENE   13  J  (2003-07-31)

TRICHLOROETHENE   26     (2003-07-31)

TRICHLOROETHENE   19     (2000-01-27)
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TRICHLOROETHENE   24  J  (1999-09-27)

TRICHLOROETHENE   12  J  (1999-09-27)

TRICHLOROETHENE   40     (1999-09-27)

TRICHLOROETHENE   11     (1999-06-24)

TRICHLOROETHENE   22     (1999-06-03)

dTRICHLOROETHENE   45     (1999-06-03)

TRICHLOROETHENE   12     (1999-04-13)

TRICHLOROETHENE   21     (1999-04-12)

TRICHLOROETHENE   11     (1999-04-12)

TRICHLOROETHENE   5.7     (2003-07-31)
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FIGURE 3 
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Notes:
µg/L - Microgram per Liter
IA     - Investigation Area
J       - Estimated value
ND   - Not Detected
TPH - Total Petroleum Hydrocarbons
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06/24/2008

Sample Location ID

Sample Date

A215W01 A215W02

06/23/2008

A215W02

06/26/2008

A216W02

06/24/2008

A216W03

06/24/2008

A267W03

06/23/2008

Sample ID A215WB010 A215WB011 A215WB019 A216WB012 A216WB013 A267WB016

06/24/2008

A267W04

A267WB017TTAt

TABLE 1: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
MNA Study Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Petroleum Hydrocarbons (mg/L)

Diesel/Motor Oil Range (extractables)
0.036 UJ0.046 UJ 0.024 UJ 0.05 U 0.036 UJ 0.035 UJDIESEL RANGE ORGANICS 0.034 UJ

0.07 UJ0.065 UJ 0.3 U 0.3 U 0.1 UJ 0.066 UJMOTOR OIL RANGE ORGANICS 0.06 UJ

Gasoline Range (purgeables)
0.027 UJ0.019 UJ 0.022 UJ 0.03 UJ 0.031 UJ 0.033 UJGASOLINE RANGE ORGANICS 0.036 UJ

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ1,1,1-TRICHLOROETHANE 0.5 UJ

0.5 U0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U1,1,2,2-TETRACHLOROETHANE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 U1,1,2-TRICHLOROETHANE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 U1,1-DICHLOROETHANE 0.5 U

0.5 J0.5 U 0.4 J 0.5 U 0.5 U 0.5 U1,1-DICHLOROETHENE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ1,2-DICHLOROETHANE 0.5 UJ

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 U1,2-DICHLOROPROPANE 0.5 U

10 U10 U 10 U 10 U 10 U 10 U2-BUTANONE 10 U

10 U10 U 10 U 10 U 10 U 10 U2-HEXANONE 10 U

10 U10 U 10 U 10 U 10 U 10 U4-METHYL-2-PENTANONE 10 U

10 U10 U 10 U 1.5 UJ 10 U 10 UACETONE 1.6 UJ

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UBENZENE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UBROMODICHLOROMETHANE 0.5 U

1 U1 U 1 U 1 U 1 U 1 UBROMOFORM 1 U

1 U1 U 1 U 1 U 1 U 1 UBROMOMETHANE 1 U

0.5 U0.3 J 0.5 U 0.5 U 0.5 U 0.5 UCARBON DISULFIDE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJCARBON TETRACHLORIDE 0.5 UJ

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UCHLOROBENZENE 0.5 U

1 U1 U 1 U 1 U 1 U 1 UCHLOROETHANE 1 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UCHLOROFORM 0.5 U

0.2 J1 U 0.3 J 1 U 1 U 1 UCHLOROMETHANE 1 U

300.4 J 24 0.5 U 0.1 J 0.5 UCIS-1,2-DICHLOROETHENE 1.5

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UDIBROMOCHLOROMETHANE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UETHYLBENZENE 0.5 U

10 U10 U 10 U 10 U 10 U 10 UMETHYLENE CHLORIDE 10 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 USTYRENE 0.5 U
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06/24/2008

Sample Location ID

Sample Date

A215W01 A215W02

06/23/2008

A215W02

06/26/2008

A216W02

06/24/2008

A216W03

06/24/2008

A267W03

06/23/2008

Sample ID A215WB010 A215WB011 A215WB019 A216WB012 A216WB013 A267WB016

06/24/2008

A267W04

A267WB017

TABLE 1: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (Continued)
MNA Study Technical memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.4 JTETRACHLOROETHENE 6.2

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UTOLUENE 0.5 U

0.5 J0.1 J 0.4 J 0.5 U 0.5 U 0.5 UTRANS-1,2-DICHLOROETHENE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE 0.5 U

5.20.1 J 3.8 0.5 U 0.5 U 0.5 UTRICHLOROETHENE 2.3

1.20.2 J 1.7 0.5 U 0.5 U 0.5 UVINYL CHLORIDE 0.5 U

0.5 U0.5 U 0.5 U 0.5 U 0.5 U 0.5 UXYLENE (TOTAL) 0.5 U

Anions (mg/L)

6802,400 690 5,200 6,000 390CHLORIDE 260

0.07 J0.5 U 0.08 J 0.5 U 1 U 1.1NITRATE (AS N) 0.64

18019 190 5 U 280 180SULFATE 87

Dissolved Gases (mg/L)

0.005 U0.025 U 0.005 U 0.005 U 0.005 U 0.005 UETHANE 0.005 U

0.005 U0.025 U 0.005 U 0.005 U 0.005 U 0.005 UETHENE 0.005 U

0.01310 0.017 8.2 1.6 0.54METHANE 0.005 U

Sulfide (mg/L)

NA1.4 NA 0.04 U 9.9 0.04 USULFIDE 0.04 U
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06/26/2008

Sample Location ID

Sample Date

A267W05 QC SAMPLE

06/24/2008

QC SAMPLE

06/26/2008

QC SAMPLE

06/23/2008

Sample ID A267WB018 IAF1TRIP1 IAF1TRIP2 IAF1TRIP3

TABLE 1: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (Continued)
MNA Study Techmical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Petroleum Hydrocarbons (mg/L)

Diesel/Motor Oil Range (extractables)
NA0.014 UJ NA NADIESEL RANGE ORGANICS

NA0.3 U NA NAMOTOR OIL RANGE ORGANICS

Gasoline Range (purgeables)
0.05 U0.017 UJ 0.019 J 0.022 JGASOLINE RANGE ORGANICS

Volatile Organic Compounds (µg/L)

0.5 U0.5 U 0.5 U 0.5 U1,1,1-TRICHLOROETHANE

0.5 U0.5 UJ 0.5 U 0.5 U1,1,2,2-TETRACHLOROETHANE

0.5 U0.5 U 0.5 U 0.5 U1,1,2-TRICHLOROETHANE

0.5 U0.5 U 0.5 U 0.5 U1,1-DICHLOROETHANE

0.5 U0.5 U 0.5 U 0.5 U1,1-DICHLOROETHENE

0.5 U0.5 U 0.5 U 0.5 U1,2-DICHLOROETHANE

0.5 U0.5 U 0.5 U 0.5 U1,2-DICHLOROPROPANE

10 U10 U 10 U 10 U2-BUTANONE

10 U10 U 10 U 10 U2-HEXANONE

10 U10 U 10 U 10 U4-METHYL-2-PENTANONE

10 U1.3 UJ 10 U 10 UACETONE

0.5 U0.5 U 0.5 U 0.5 UBENZENE

0.5 U0.5 U 0.5 U 0.5 UBROMODICHLOROMETHANE

1 U1 U 1 U 1 UBROMOFORM

1 U1 U 1 U 1 UBROMOMETHANE

0.5 U0.5 U 0.5 U 0.5 UCARBON DISULFIDE

0.5 U0.5 U 0.5 U 0.5 UCARBON TETRACHLORIDE

0.5 U0.5 U 0.5 U 0.5 UCHLOROBENZENE

1 U1 U 1 U 1 UCHLOROETHANE

0.5 U0.5 U 0.5 U 0.5 UCHLOROFORM

1 U1 U 1 U 1 UCHLOROMETHANE

0.5 U0.5 U 0.5 U 0.5 UCIS-1,2-DICHLOROETHENE

0.5 U0.5 U 0.5 U 0.5 UCIS-1,3-DICHLOROPROPENE

0.5 U0.5 U 0.5 U 0.5 UDIBROMOCHLOROMETHANE

0.5 U0.5 U 0.5 U 0.5 UETHYLBENZENE

1.6 UJ10 U 1.3 UJ 2.1 UJMETHYLENE CHLORIDE

0.5 U0.5 U 0.5 U 0.5 USTYRENE
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06/26/2008

Sample Location ID

Sample Date

A267W05 QC SAMPLE

06/24/2008

QC SAMPLE

06/26/2008

QC SAMPLE

06/23/2008

Sample ID A267WB018 IAF1TRIP1 IAF1TRIP2 IAF1TRIP3

TABLE 1: SUMMARY OF GROUNDWATER ANALYTICAL RESULTS (Continued)
MNA Study Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Volatile Organic Compounds (µg/L)

0.5 U3 0.5 U 0.5 UTETRACHLOROETHENE

0.5 U0.5 U 0.5 U 0.5 UTOLUENE

0.5 U0.5 U 0.5 U 0.5 UTRANS-1,2-DICHLOROETHENE

0.5 U0.5 U 0.5 U 0.5 UTRANS-1,3-DICHLOROPROPENE

0.5 U5.6 0.5 U 0.5 UTRICHLOROETHENE

0.5 U0.5 U 0.5 U 0.5 UVINYL CHLORIDE

0.5 U0.5 U 0.5 U 0.5 UXYLENE (TOTAL)

Anions (mg/L)

NA100 NA NACHLORIDE

NA1.7 NA NANITRATE (AS N)

NA140 NA NASULFATE

Dissolved Gases (mg/L)

NA0.005 U NA NAETHANE

NA0.005 U NA NAETHENE

NA0.005 U NA NAMETHANE

Sulfide (mg/L)

NA0.08 NA NASULFIDE
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TABLE 2:  MONITORED NATURAL ATTENUATION INDICATOR PARAMETERS AND DATA USES
MNA Study Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

MNA Parameter Data Use  MNA Parameter Data Use

Chloride Final product of chlorinated solvent reduction. Oxidation-Reduction 
Potential

The oxidation-reduction potential of groundwater 
influences, and is influenced by biodegradation.

Conductivity General water quality parameter was used to 
verify sampling of formation water. Oxygen Concentrations below 0.5 mg/L generally indicate 

an anaerobic pathway.

Alkalinity Increased levels indicate carbon dioxide 
production during biodegradation. pH Aerobic and anaerobic processes are 

pH-sensitive.

Iron (II) Iron (III) reduction indicator Temperature General water quality parameter was used to 
verify sampling of formation water.

Manganese (II) Manganese (IV) reduction indicator Sulfate Substrate for anaerobic microbial respiration.

Methane, ethane, ethene

The presence of methane indicates the 
biodegradation of hydrocarbons via 
methanogenesis.  Ethane and ethene are 
produced during reductive dechlorination of 
chlorinated solvents.

Sulfide Indicator of VOC degradation via sulfate 
reduction.

Nitrate Substrate for microbial respiration if oxygen is 
depleted.

Notes:

mg/kg Milligram per killogram
MNA Monitored Natural Attenuation
VOC Volatile organic compound

MNA Study Technical Memorandum
Investigation ARea F1, Mare Island Page 1 of 1 CHAD-3213-0064-0010



MNA Study Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Analyte
Trend in Analyte Concentration 

During Biodegradation
Terminal Electron-Accepting Process 

Causing Trend

Petroleum hydrocarbons Decreases
Aerobic respiration, denitrification, manganese (IV) 
reduction, iron (III) reduction, sulfate reduction, 
methanogenesis

Highly chlorinated solvents and 
daughter products

Parent compound concentration decreases, daughter 
products increase initially and may then decrease Reductive dechlorination and co-metabolic oxidation

Lightly chlorinated solvents Compound concentration decreases Aerobic respiration (direct oxidation), iron (III) 
reduction, and co-metabolism (indirect oxidation)

Dissolved oxygen Decreases Aerobic Respiration
Nitrate Decreases Dentrification
Manganese (II) Increases Manganese (IV) reduction
Iron (II) Increases Iron (III) reduction
Sulfate Decreases Sulfate reduction
Methane Increases Methanogenesis

Chloride Increases Reductive dechlorination or direct oxidation of 
chlorinated compound

Oxidation-reduction potential Decreases
Aerobic respiration, denitrification, reduction, iron (III) 
reduction, sulfate reduction, methanogenesis and 
halorespiration

TABLE 3:  TRENDS IN CONCENTRATIONS OF CONTAMINANTS, ELECTRON ACCEPTORS, AND 
METABOLIC BY-PRODUCTS DURING BIODEGRADATION

MNA Study Technical Memorandum
Investigation Area F1, Mare Island Page 1 of 1 CHAD-3213-0064-0010



MNA Study Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard, Vallejo, California

Well Identification A215W01 A215W02 A216W02 A216W03 A267W03 A267W04 A267W05
Sample Date 6/24/2008 6/23/2008 6/26/2008 6/24/2008 6/24/2008 6/24/2008 6/26/2008
All detections are presented in milligrams per liter (mg/L), unless otherwise noted.
Laboratory Analysis
Major Anions

Chloride 2400 680 5200 6000 390 260 100
Nitrate 0.5 U 0.07 J 0.5 U 1 U 1.1 0.64 1.7
Sulfate 19 180 5 U 280 180 87 140

Dissolved Gases
Methane 10 0.013 8.2 1.6 0.54 0.005 U 0.005 U
Ethane 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Ethene 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U

Sulfide
Sulfide 1.4 0.04 U 9.9 0.04 U 0.04 U 0.08

Field Test Kit Analyses
Alkalinity 844 432 1200 800 528 340 320
Iron (II) 5.5 ND 4.19 1.78 0.02 0.35 0.02
Manganese (II) 0.77 0.36 0.77 0.77 0.09 0.25 0.02

Flowcell Field Measurement Data
Dissolved Oxygen 0.22 0.42 0.59 0.11 0.56 1.1 0.71
Oxidation-Reduction Potential (mv) -69.9 87 -85.6 -284.0 210.6 234.6 209.4
Specific Conductivity (μS/cm) 10896 3560 18574 30502 2699 1254 1186
Temperature (οC) 19.48 18.95 18.95 22.54 16.45 17.97 18.4
pH (no units) 6.35 6.79 6.52 6.58 6.63 5.97 7.0

Notes:

°C Degrees Celsius
μS/cm MicroSiemens per centimeter
mg/L Milligrams per liter
mV Millivolts
U Not detected

TABLE 4:  SUMMARY OF MNA  INDICATOR PARAMETERS ANALYTICAL RESULTS

MNA Study Technical Memorandum
Investigation Area F1, Mare Island Page 1 of 1 CHAD-3213-0064-0010
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ATTACHMENT 1 
FIELD SAMPLING FORMS 
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SuiT ech A ]oint Venture (:fSul/imn Consulting Group and Tetra Tech EA1 Inc 

Monitoring Well Sampling Sheet 

Date (o I:J-1 {MJD~ 
-,---'A'-'--"'2.':-'!LI)L.l..hj-'1---'Q'-'1--:--:-:---:---Chain-of-Custody No.: ---' ---

Personnel: .,J""J$.;:0 VVt.:,icrs.Ytv:\ <t-- Tr,t=··-f·L>i·~,~r f-Jw,c1 t/_:;-

Monitoring We!\ No.: 

Organic Vapor Concentration TOC (ppm): a ! ~ath1ng Zone (ppm): D 
We!! Volume:z;.mch we!! ~water column x:-;Occ;.1-;;:63;-'g"'al"'=/ft:---

Depth to Well Bottom (ft.): t \. 2_ ~ 3-inch well~ water column x 0.367 ga!!ft 
Depth to Water (ft.): --.fJ.,r, .''\r:<j;;------------4-inch well= water column x 0.652 gal/ft 
Water Column (ft.): ___ "lua'-"4"-l!:IL._Well Volume Calculation (gal.): • _1; 

Time 

Volume 
Purged 
(Liters) 

¢. rt 
' \ . 

e.. 

l!r/q I- ' 

I 
Begin Purge: \ \,p U \ 

End Purge: lJ ~\Q. Total Volume Purged: 

I 
ll.vr" Purged Ory?:_-J.wt:.L!Lt----~ 

QA/QC Sample Collected Here? DDuplicate DMatrix Spik~ DEquipment Blank JSlNo QNOC Sample ~- r/ 
I f) )4 I 0. {\ 0. ' : r1' .. fJ rr (' i! DateandTimeofSampleColle~tio~: (g! 1,)( 1 j :IVV {/ } I 1· ~~~ SampleNumber(s):Aod5vv& [

1 
;I. I . 1t /f AI !)() IJ/ Comments 'l' fLM~ 144~#fU/ i ' 7<> 

"· J 



SulT ech A Joint Venturf o{Su/liz'lln cm~ulting Group mid Trtm Tech EM Inc. 

Time 

Volume 
Purged 
(Liters) 

Begin Purge: /{,: l/ q 
' 

JCI' •,a 
End Purge: t t ,(J ! 

Monitoring Well Sampling Sheet 

Water 
Level (feet 

Flow Rate below 
(mUmin) TOC) 

Conductivity 
pH 

Temperature 
(C") 

~/ 
QAJQC Sample CoHected Here? .)QDuplicate 

' \ 

Comments: 

Turbidity 
(NTU) 

DO 
(mg/L) 

ORP 
(mv) 



SuiT ech A ]oint Venture t?f SulliZii/11 Consulting Group and Tetra Tech EM Inc_ 

Personnel: 

oW<;.~ 
Monitoring Well Sampling Sheet 

C7V'- +-f J~ v-.5~ 

Date ~p&((c? 

0 Breathing Zone (ppm): 0 
---"'::.._--,Wcoe""""II"'"'Vo--,.lu-m-e: ~water column x:-;0:-::;.1;;;;63C::ga':;;ll;:-ft ---

Depth to We!! Bottom (ft): [ Lb~ s- ~water column x 0.367 gal/ft 

Depth to Water (ft.): 2: ,.-- .:Z2 4·inch well= water column x 0.652 ga!/ft 

Water Column (ft.): ~~,g,.---?-<':{;.-:1;' -t;'::!:;i""1i~--:Wcoe"""II-:-;Vo-;-lu_m_e -;;cCa-.,.lc--;ul-,atic-on-:(g-al. ): _ _____,_/ "-,11;"-·-------

Water / 
Volume Level (feet tJ / <--" 
Purged Flow Rate Conductivity Temperature Turbidity DO ORP 

Time (Liters) ~min) TOC) pH (C") (NTU) (mg/L) (mv) 

l<f'lf'S itJ..,_;l/1 ~ =- s;,'f<r lo.3:z 'lli za-5 18;8 1 ;ts-. '1 33.2 ~<f.fo 
ltfs-3 L~ L- ~t}f-~ ~n.o<g £,.:?,:6 ~~<f 1"1--sk:> 1.~'1 '2.-'2° -zvs 
p-fr;q ::J.oL 1~/w;,r 10i'l <o-'{1 ;2'32.12. 1'\.'l:g ~.{p5 1.~0 .-<Z:u: 
l~o<;S.oL i?z..-j ~.>.;s-s- (,,qs l2U-'.2..'2. 1'1.1:>5 nt.fL, YJ9st r-~.b 
lt:i'l! <f.ol- ~wf-.. v-.. (.,sC> (,.</8 1;;2.\::tO\ t'\A9 "$'.i;... o-'81 ~1-."1 
ltJii S".oL t?.oi.c L::ro lo.s..,- l,:;lo::fo-t> \'1.:58 "3.1-:f O.'ls- -£"iLl 
l'!'>-2<;; ~:>.oL. 1'15'/...,;IA b::t-8 ~so I'/, \tJ.2o ::J.t.o o.'i'f l-8'7-2. 
ts-h\ -=t.oc ~1.· "·lrt. (_.,.4911.<1<1-t-o l'l.'13 l>-'15" D.bs- 1-(fcY.o 
15"61- '6.o t ~~-"" _:.,t-: 1 l..sz. \B"i>:t-lj- t8.i':> ~.3 2 6~<s1 H?s.h -- I ) I' 

. -·r·- ------ . 

Begin Purge: llt-'f~ Method of Pu .. r, "''ing:_P~e·I!£'X:\'i::·"'~·l~ --'r·.:L r__toi<!il<Y' :!'h~ . ./<~_Purged Dry?:~~t\:""'e;L., ~-· 

End Purge: r~·57 Total Volume Purged: How Measured?: f_. ,~ 4-e 1 kJ:.:::v"'-~,0 
QAJQC Sample Collected Here? DDuplicate DMatrix Spike OEqulpment Blank .MNo QAJQC Sample A 

r,f;~/IJY /!Off SampleNumber(s)A:L/b vJSo;? 
• 

Date and Time of Sample Co!!ection: 

Comments: 



SuiT ech A ]oint Venture of Sullivan Cmt:ulting Grtmp and Tetra Tech EM Inc. 

Monitoring Well Sampling Sheet 

Date ~ /01 
Monitoring Well No:: 

Personnel: 

Breathing Zone (ppm): 

---l.""--;-;w;:,el;-;1 V-;::o;:-:lum=-e=-: @ch we!! =water column x 0.163 gal/ft 

Depth to Well Bottom (ft.): \1-' 0 ~ 3Minch well= water column x 0.367 gal/ft 
Depth to Water (ft.): -~;-;:,Cr,, '-----------4Minch well= water column x 0.652 gaVft 

Water Column (ft.): 9 ,09 Well Volume Calculation (gaL): i, t:; ;:JC! \ 

Water 
Volume Level (feet 
Purged Flow Rate below Co~~tivity Temperature Turbidity DO 

Time (Liters) (mUmin) TOG) pH /em) (C") (NTU) (mg/L) 

i3 'f=t- lb,! J\ ?L t;<·l ~- '6il\ 3"i '0 q 2 ;;o."'\O 1 2C:: .If, '50 

/'1, ~ l 11- 'b. -3c,:- !.AS ?,1 O=lt> .,:ll ~ ~ l.l.J l 0 Cl.~ '1 
t~s-8 IAI L '3,<;:1 (p ss 5 <; i:Y:j ,, 2? 4-l 4'i?S () .2, \' 

11·1 o l .2,5],- ~ ,1'J (., c;J, 3Ll'-\S \ 2'2 'S \ J-1 rr- o~?:l 

!t.j 0 "" i, 0 (,_ '1- oo (,s~ 6ct2U. z.. '2,2- lfZ. Lh') 0.2'1-

l'fo'1 3SL cr.o 't I,,'Sb q3 t- ~v-r 22. 2,') '12~ Q,\1 

14 i 11 4L ~~"'~' . ).J.D (, t:;) ~3<0:f-'lo 22.'2.'8 lvf-<;" ()_;?tf 

IY;w 'i'l 1t:JJ I /Vi: '1 'l.j t7 0s(o '333oo 22 3! "jrrrJ 1),2') 

t If ;L (, ~L l~o/"'~' "/J,O (.._~ 5' ~3 to 1 22 .['"' ;:;t- I 2.. 0 .[(, 

P+ J, "\ ~u.c;L V"f~. .q '34 I ' lvS1 ?) I<) L "'·\ 27. 7.?\ 6·~ 0,!3, 

ttf:S7 1-oL P' I.,.;,!{\ '1-~\ ~-S1- 3H0 oo 2.2A \ ~'14 0 .\''l,. 

lll;: ~ 1- :t-. 5'L I rro /. .• :. " !O.ll\. L.s~ ~!<;"2..~ 22-~ (..'{tf D 'I( 

ILly i <&. 0 I.- \tt;'f,.,.,;,., ' ?, ' ,o' \ ~-~ ?:.o5oZ- 22·5'~ <.'-tl\ 0 ·I\ 

Begin Purge: 1:?4-7 Method of ""' V~i '; 1 -r" 1-"'<: C (? cN'nD Purged Dry?': 'tv' rc 

ORP 
(mv) 

~$ 
- U'll 

-_J,~. Co 

-2''' \, h·. 

'253 Jo 

-2<>3.~ 

-2(,8.~ 

-TF1S 
-.:;c"3.) 

-u , ·2i!.lf 
"2?'-!:<2. 
~~--=~· 
-ld:t.a 

End Purge: Volume Purged: How Measured?: 1 '-ft ~ e t bo·r-±ic 

QAIQC Sample Collected Here? DDuplicate DMatrix Spike DEquipment Blank 

'\!:, i f\. 1£ •.•• . '14 : ~ ,.~ Date and Time of Sample Co!!ection: -¥:f t ""':l ~ . ~ , ~) 

i\,.

1
• •
1 

l. \ .. "' "o 1,1 ,h, · u D-
camments: ~-- _ • uj\ 'Ct...~ Y ! ~ 1)-;} 1 

~o QAIQC Sample 

Sample Number(s); ~6\..VW L3 



SuiT ech A Joint Venture ofSullhwl Consulting Group and Tetra Trclt EAJ Inc. 

Monitoring Well Sampling Sheet 

Water -...S/v-. Volume Level (feet 
Purged Flow Rate below Conductivity Temperature Turbidity DO ORP 

Time (Liters) (mLfmin) TOC) pH (mSLGmJ (C') (NTU) (mg/L) (mv) 

I !1-1; I bet,.; VI ;r.(ff) I ... :. • i:;l·"!O -::r,o I J:}~<; t(,.)-4 J?:,.g I.'(~ 3<;"2-~ 

114'8 1t .:;;:.- /m: \.;2. "b 0 h:::} 3 ;;n-s- 3 I!.? . 'B s .;:13.3 o.% ss<t.L} 
H ~if ;).L ~,t..;" 1}.~0 t,.~ .:2-::rss- II ... ~2. ~~. "1 oa1 3tft.g> 
I I')") 3L :;J..; / •. ... !.:I. 2z_ "'.lt'l .;:l::t ~ 3 ll.:>S"l IH.zl o.:ro 3?>'8.'.> 
/') 0 'J )/L ;;J<n> ;, •• :"< lb/. '23 (.,SO d-1-C:.l \~A>tf b 1-2.- D.!.,"} 3'6Lt-
/'). o"'} 5L l2ov/"":, 12·'t:~ \.,S\ .;l.:} ';) $" It.-'?'!~. <.. "5' D.!.,':> -::sz ~ ·':r 
/')1'0 &L ~; .. · ,a.~ !. ,");; ~.::j-3~ i \:>. I. ~ . il, :f. \.';}.(, ;;l~.o .-t •11 

/21"1 :tL 1~/"":" /).S3 &.. '0"" ~}2 t' t ~ .}-"' z;-A i- 0 .8-:f ;;r:::pg. 2 

~~ ;,l~ gL MI.,; ... J';;lj") (, ·"5'"1 Ql..':t-1 'I \I.. .-=tO J.j .~t\ b .1.,1.> ;l'fl.y 

IJ~\ '1L ~;;::A };;l.~ e; !o. (., 2.. 'J.,'i-1 \ \1;:>.4!, J.t. '11- 0-~2 1.:?JIS 
I 'J..7, I) 10 L.. ').<J'P I"': " !;L. ~{, (c.{/3 J lo'19 I~.<..\."> S.(O D. S'h ;;l!O. \o 

I 
Begin Purge: l \ 4:3 

. I 

End Purge: rib:~~ Total Volume Purged: 

QNQC Sample Collected Here? ODupllcate DMatr!x Spike DEquipment Blank 

\o)21t0q 11:1;1 
~o QA/OC Sample 

Sample Number(s) 8Jb /'WfSOib Date and Time of Sample Collection: 

Comments: 



SuiT ech A Juint Venture ofSullil:wn Consultfng Group aud Tt'lra Tech EM Inc 

IIIJ.9nitoring Well Sampling Sheet 
'A:v 

Water 
Volume Level (feet ~-'" 
Purged Flow Rate below Conductivity Temperature Turbidity DO ORP 

Time (Liters) (mUmln) TOC) pH ~mStsm)- (C") (NTU) (mg/L) (mv) 

1.3: J 5 JY - lqq'3 lt;:8';) /ICff 1'637 /3;{ Iff '7Jt// 
/3:2Z ~ .t5E1 0 q-1 I:J::r:t- 1/t/;? l!i\:5/o~ ~ffYc 77c::? ~ ~ 
13:zq 1.}ZJ ~xf; /. ::Jl' 15. =7'2 J;;(3S IK31 1 ;;>( 754 v7. t;z 
~~~3& 3.1; ':2tt 12.!+ !).Cf1 1274 11. tr1 I t.f{o }.IP; ;23r!{t 

I •. n .~If .Ji r r1 ! r . ' . ~)) .. [ .cJ.. lrh 0;h/; 
L._LVf --'<'iw\. . ' rr·"' I' /L l/tJL.tU I ;ntr !XV• IVV i'-Y· . 0'' / 

'¥,ouJ! I '£X_ I rh J * <:fin J){JJJ( ·nc>i- fZ Jl 
~ II 

A' 

U!l ISvUPJ o v1 ro-n l U16 ltflc; +!; d v v 
' J 

I 
Begin Purge: /!) ~ !/ {J Method of P'""" s,_;;:'~ ';;, f -~-::,.,r ~.;: ~.,_, 1,.. 1 '" , C(e<; 

~~~ C;~'> I o.~Jjt:j[ Total Voiume Purged: i \ h~, 'stie-End Purge; 
· '<VI n<> 15r How Measured?: rt't-<!f 

' 
QAJQC Sample Collected Here? DDuplicate 

Comments; 



Surr ech A ]oint Venture <:f Sullivan Cmt5Ulting Group and Tetra Tech EM lnr. 

Monitoring Well Sampling Sheet 

Date ~1,(2.5 r~J~ 
' 

Depth to Well Botlom (ft.): 

Depth to Water (ft.): --''-ri"--}'fJ-'------------4-inch well::::. water column x 0.652 gal/ft ~~ 
Water Column (ft.): Well Volume Calculation (gal.): {) ,7 Lt 901. 

Time 

i 

Begin Purge: //: 8 0 

Water 
Level (feet 

DO 
(mg/L) 

ORP 
(mv) 



Curtis & Tompkins, Ltd. 
Analytical Laboratory Since 1878 

2323 Fifth Street 
Berkeley, CA 94 71 0 

(51 0) 486-0900 Phone 
(51 0) 486-0532 Fax 

~-------------------J 

No.: E3JS I 
Name: 

: P.O.: '1115 ~ 

Sample ID. 

CHAIN OF CUSTODY 

C & T LOGIN #:I , _______ _ 
i 

i 
Sampler: ; · ' 

Report To: . ! 

'.· .. 1 11 ' ( ''I 

Telephone: : 1 :' • .. ·. • 

Matrix ~ Preservativa_ 

I j \~ ci c5 
·.; 

·a # of ...J w •.(\ 
() Ul z S,2 Ul Containers :I: ::C :I: . ! 

··•·· 

.. 
. llt.l.li'UJllC I!/I'J..\'Ii!1t<·. "· !l '/ / OU ·y.., '>( Jr (J \ (<. x 

X I !; 
.. ~· I'-' )< 

X 71 ~x· \( 
/ll:f \ ... . .. '·•''' ! .. ... .. '' ' ... , .. 

! 

' 

. 

I / 
Page __ of ___L___ 

Analysis 

. 

rl.SAMPLE RECEIPT RELINQUISHED BY: RECEIVED BY: 
lp"'W!ct D Cold !---c-.,-.. -------TI-;;::--r;:;:'-;;;:;l---------,---;---,-;---l' 

'Ronlce 0Ambient 1,)tJf/(l tf/oiJ!/ttr/1 ty'~~!~~~ ~~;l/lz/~ y,/z1/off DiT:1~'T1~~ 
Preservative Correct? 

:''· : ' L i~. . :i'l i.li:: DATE/TIME DATE I TIM,£:, 

rT r ' • /J'Y. ~~ i\ J ! c:; v>~~: II DATE/TIME DATE/TIME 
.· 



. I 

Curtis & Tompkins, Ltd. 
Analytical Laboratory Since 1878 

2323 Fifth Street 
Berkeley, CA 94110 

CHAIN OF CUSTODY f i 
Page _]_of _L_ 

(51 0) 486-0900 Phone C & T LOGIN #:c ________ _ 
(51 0) 486-0532 Fax 

!-···· ···!·····--·-····-··-····--·- ---- -- -+-+-1--+---+++++-

.. ···•·· 
/) 

Analysis ,..-, 

1----1---------------+-----t-t-t-t-t----+-+-+-+-+--l ..... It··· >'~I··- .... f •...... · · · 

I 'Vl SAMPLE RECEIPT RELINQUISHED BY: RECEIVED BY: 
J"!)jl-.1.--'=~ Intact 0 Cold ···-····-··· ------·--r-----,.~~.J.-=::C::.C:I .• ==..=~--------------

~-::::L~Q~ !lflt!?!}l>l~~~~-- b/c D{!f~ME ::d<Jr/mr~4::"'n,{__ ~!i&~f'i 
I / Preservative Correct? i r t• 

; ,k. 0 Ye• :=O:..N_o .::0=-NI-A-1------·············-·-------~ DAT,_,E.c./C-'TI"-'ME=.J------·-· _ DATE/TIME 

· ~ DATE I TIME '-········ ... :··· ·-----SiGNATirui.JRREE ___________ c.~---t ''.-----~'--~,~~------



Curtis & Tompkins, Ltd. 
Analytical Laboratory Since i 878 

2323 Fifth Street 
Berkeley, CA 94 71 0 

(51 D) 486-0900 Phone 
(51 0) 486-0532 Fax 

\ 

CHAIN.QF CUSTODY 

f(JRE • 

Page -l-ot --L 



Curtis & Tompkins, Ltd. 
Analytical Laboratory Since 1878 

2323 Fifth Street 
Berkeley CA 94710 ' 

(51 0) 486-0900 Phone 
(51 0) 486-0532 Fax 

'--

" No.: 13\!;\ 

CHAIN OF CUSTODY 

C &T LOGIN#: 

f1 '~ 
, .. 

\ :;::: Sampler: \""' ,. ~·· ,,,, / c.""" ~· <>t > 

C:Y-; r 
l 

B~~_I!To: 0 I \' I 

t > ~'""' t;-, /., cl 

lf'1 p, I C' LA~': \ "' ,,~,j 1-! Name: -~Om£~.~y_; __ .. _, __ 5.~ t \ · ·: t:<.·, 1(\ 'I v , r'·t n ,_, -1 I 
'.;,l ~-.. t."< t 

P.O.: f:i',\SI Telephone: •\--L~ :_ f:t'"I,3_::::(2":'f]l_~_f 
Turnaround Time: Fax: 

:'l 
I 

··-· .. ___ ,,,,, .. ~~-~---~------- ,,,_,,_,,,, .. __ ,,,,,. "···-··· .. ~-~~~ """""- ~ 

Matrix Preservative f-. 
_,,.,,_, ___ ~_..,,,_, ___ 

If Lab Sampling Date 
~ OJ _J c5 c5 ·c; " 1ii # of w 

Sample ID. ~ () 

~ ~ 
(fJ z ~ No. Time (fJ Containers I ::C I <1: 

p., 'd. I r: w~Oll R <..:.li:J~ I!:(( li I . \( 

A:\.\S W~Oit::\F\ "l / <;' J C) 'it I ID'· I 
-

flv' 
~~---·-... 

·-·-··-·--.. --·---·-~ 
... ___ 

" '"" 1---j~~~ ~-

I - !--· /"'"" , .. 
-

!/ - --·~-~· ,.._ J / 
---··--~~--~--· 

) \'~·-- ~-< 
·~--~···· ··--------

l ·-L 
-~ "::::::: ~- --,e" 

·- --~~-

·-·-

- ·-

·-~ .. ·-- ......... _. 
SAMPLE RECEtPT RELINQUISHED BY: ' [W{ntact 0Cold -··· ~- .. ~--·---~-~--· --

/ 

<~ 11:~ DATE I TIME /~c:J 4£.!1\ 1m10,, / 
0Ambient [Jbn Ice 

Preservative Correct? ,)' : 
DYes 0No 0NIA DATE /TIME 

DATE/TIME 
·~- ' 

SIGNATURE 

' \ 
Page ! of ___ J_ --+- I 

Analysis 

( 
,, 
J 

f 
" 
--· ·' 
\,,!: 

I 

-~' 

~ 
,) 

\! f--· '')( 

-·--·-- """""" 

-~~ 

-··· -~ 

"' --f.-
-

·~" I . 

1-- -·- ' -- ~.,.,_ 

'r-- ·- -- -

-- ''""·~·~ 
f...~ t· ,..._ ·-··-· 

1-- ·--- "' 

.. '• 

... L ....... 

REc;GIVED BY: . 

·-r\ . ~/if.>L-i 
--+~·~-----

t'! . I". i . , .,1 r· ,, . ' ~ L' i .· ,1 I 

--~·"'\.).J,,,f,_t'...J.~:J:.L:~ D~T /TIME ·-.. ·~~ .... 
'" ·' \ 

DATE /TIME --- -·~~;I~~~~~~~ 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 



 

 

APPENDIX M 
RESPONSES TO REGULATORY AGENCY COMMENTS ON THE  
DRAFT REMEDIAL INVESTIGATION REPORT FOR INVESTIGATION AREA F1 

This appendix was completed as part of the draft final remedial investigation report.  The 
responses to regulatory agency comments on the draft remedial investigation report were 
retained in the final remedial investigation report because some of the responses to regulatory 
agency comments on the draft final RI report reference responses on the draft RI report.  
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RESPONSES TO REGULATORY AGENCY COMMENTS ON DRAFT REMEDIAL 
INVESTIGATION, INSTALLATION RESTORATION SITES WITHIN INVESTIGATION 
AREA F1, MARE ISLAND, VALLEJO, CALIFORNIA 
SEPTEMBER 3, 2009 

This document presents the U.S. Department of the Navy’s (Navy) responses to comments from 
the U.S. Environmental Protection Agency (EPA) Region IX and the California Department of 
Toxic Substances Control (DTSC) on the “Draft Remedial Investigation Report, Installation 
Restoration Program Sites within Investigation Area F1, Mare Island, Vallejo, California,” dated 
February 2005.  The Navy received the comments from the EPA on November 28, 2005, and 
from DTSC on May 9, 2006.  The Navy received comments from the Department of Fish and 
Game (DFG) on July 26, 2007. 

To facilitate resolution of these agency comments, an overall approach for the human health risk 
assessment (HHRA) and ecological risk assessment (ERA) was prepared and submitted to the 
agencies on September 3, 2009 (Attachments A and B).  Along with these approaches a draft 
version of these responses to comments was also submitted to the agencies on the same date.  
These documents were discussed during a meeting between the Navy and representatives from 
DTSC, EPA, and DFG on October 19, 2009.  DTSC sent additional comments on November 23, 
2009 in the form of a technical memorandum called “Soil Sample Depths for Calculation of 
Exposure Point Concentrations in the Terrestrial Ecological Risk Assessment for IA F1.”  As a 
result of the meetings and follow-up discussions, changes were made to the versions of these 
documents that were originally submitted in September 2009.   

It should also be noted that the subarea boundaries were adjusted to incorporate areas in IA F1 
without any samples; the datasets used to evaluate the subareas did not change from the draft RI 
report.  Also, an additional subarea (Subarea 7) was added to incorporate soil samples collected 
in 2007 as part of the IA F1 additional site investigation.  

The Navy’s responses to comments have been organized into three groups.  The first group 
includes responses to general comments concerning the main portion of the remedial 
investigation (RI) report, the second group with the human health risk assessment (HHRA), and 
the third group with the ecological risk assessment (ERA). 

GENERAL RI REPORT COMMENTS 
RESPONSES TO EPA COMMENTS PROVIDED BY CAROLYN D’ALMEIDA, RPM 

GENERAL COMMENTS 

G1. Comment: The RI report summarizes available data for certain areas within 
Investigation Area F1.  EPA has requested additional investigation 
and characterization of remaining buildings on this parcel; the RI 
report is incomplete, and conclusions are preliminary until all of the 
work has been completed and compiled for consideration. 
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Response: The Navy considers the subject document complete in that it covers 
subareas 1 through 6 of investigation area (IA) F1, not the entire 
geographical footprint of the area. The title of the document will be 
changed to reflect this. The selection of the subareas included in the draft 
remedial investigation (RI) report for IA F1 (draft RI report) was based on 
a preliminary assessment/site assessment ([PA/SI] PRC 1995).  Sampling 
outlined in the revised draft final sampling and analysis plan (SAP) for IA 
F1 (revised draft final SAP) was completed to address any outstanding 
data gaps previously identified by the Navy and regulatory agencies 
(Sullivan and Tetra Tech EM Inc. [Tetra Tech] 2003). 

In October 2006, the Navy issued a field variance form to further 
investigate 15 building areas (Buildings: A15, A31, A53, A54, A62, A73, 
A190, A198, A226, A228, A258, A266, A278, A280, and A288) located 
in IA F1 (SulTech 2006).  The sampling at these buildings was based on 
agreements and discussions with the regulatory agencies.   

Only one sample (taken at Building A62) had chemicals detected at levels 
exceeding EPA industrial Preliminary Remediation Goals (PRG).  
Therefore, the additional sampling supports the findings of the original 
PA/SI investigation, which did not recommend a remedial investigation at 
these previously uninvestigated areas.  Since land use controls are already 
planned to restrict residential development across all of IA F1, the IA F1 
feasibility study will address the need for land use controls to restrict 
residential land use at the PA/SI sites that were not included in the more 
extensive RI.  These results will be presented in more detail in a new 
appendix to the draft final RI report, with a short summary of the work 
added to the main text. 

G3. Comment: Based upon the data provided in this Draft Remedial Investigation 
Report for Investigation Area F1 (the Report) it is not clear that the 
Data Quality Objectives (DQOs) for this investigation have been 
fulfilled. Section 1.3.5, Step 5 - Develop Decision Rules, states that, “If 
contamination is not bounded by concentrations below comparison 
criteria, additional sampling may be required.”  The empirical data 
provided for the investigations areas, Subarea 1 through Subarea 6, 
does not appear to support the statements that both the vertical and 
lateral extent of contamination at the sites has been defined.  There 
are numerous sample locations where contaminants were detected 
above comparison criteria and it is not clear that the extent of 
contamination is bounded.   Further, it is premature to recommend 
that no further action (NFA) is warranted at Subareas 2 and 3, and 
that only hot spot removal is warranted at Subarea 1 and 4.  Please 
revise the Report to indicate that further investigation is necessary at 
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these sites, or, if more data is available to define the extent at these 
sites, please revise the Report to include data to support the 
recommendations. 

Response: As discussed in the Navy’s response to EPA General Comment 1 above, 
additional sampling at IA F1 was conducted at 15 additional buildings. 
These results will be presented in more detail in a new appendix to the 
draft final RI report, with a short summary of the work added to the main 
text.  The draft final RI report will describe the results of the 
contamination delineation and subsequent risk assessment to justify the 
recommended action per subarea. 

SPECIFIC COMMENTS 

1. Comment: Section 2.3.3.2, Groundwater Results, Organic Compounds in 
Groundwater, VOCs in Soil, Page 2-9:  It appears that the paragraph 
heading for this section is erroneous.  This section of the Report 
discusses groundwater results for volatile organic compounds (VOCs) 
and it is likely that the heading needs to be corrected to state, “VOCs 
in Groundwater.”  Please revise this paragraph header in the next 
version of the Report. 

Response: This report heading will be changed to “VOCs in Groundwater.” 

2. Comment: Section 2.4.3, Decision Summary, Last Bullet, Page 2-13:  It is not 
clear how the determination was made that the lateral and vertical 
extent of total petroleum hydrocarbons (TPH) in soil has been 
adequately characterized for Subarea 1.  There are numerous 
sampling locations, including but not limited to A215GB016, 
A220GB004, A220BG009, IR04GB222, IR04GB234, where TPH has 
been detected above comparison criteria and the extent of the 
contamination has not been adequately defined.  Based upon the 
figures and data provided it is not apparent that further 
investigations (e.g., step-out, step-down sampling) have been 
performed at these locations to delineate the extent of TPH. If further 
investigations have been performed at this site or additional data is 
available to define the extent of TPH at Subarea 1 then it should be 
included in the Report to support that the extent of contamination has 
been determined.  Otherwise, the Report should be revised to state 
that the extent of contamination has not been adequately 
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characterized and additional investigation is warranted to further 
characterize the extent of TPH at Subarea 1. 

Response: The TPH at Subarea 1 has been adequately characterized for the FS.  With 
the exception of sampling location A220GB009, TPH detected at the 
referenced sampling locations (A215GB016, A220GB004, IR04GB222, 
IR04GB234) is within the upper foot of soil, and the likely source is 
surface spillage or asphalt paving.  TPH at sampling location A220GB009 
is delineated laterally by sampling locations A220GB007, IR04GB325, 
IR04GB324, IR04GB327, and A220GB008. The TPH at sampling 
location A220GB009 was delineated vertically from the surface to the 
water table at 9 feet below ground surface (bgs).  Samples deeper than 9 
feet bgs are not representative of soil conditions and were only collected at 
four discrete sample locations over the entirety of Subarea 1.    

3. Comment: Section 2, Subarea 1 figures:   Figures 2-2 through 2-5 show sampling 
locations for TPH in soil; please include figures showing metals 
hotspots and PAH and picric acid exceedances.  What does Navy 
consider to be the source of TPH contamination in this area? 

Response: Sample locations where metals and picric acid concentrations exceeded 
comparison criteria (A215GB001 and 208UX4062) will be added to TPH 
Figure 2-6.  One polycyclic aromatic hydrocarbon (PAH) 
(benzo(a)pyrene) sample exceeded comparison criteria and will also be 
shown on the TPH Figures 2-2 through 2-5.  Most of the PAH detections 
are associated with former pits where several drain lines were removed as 
part of the munitions and explosives of concern (MEC) intrusive 
investigation.   

The Navy believes the source of TPH contamination is (1) incidental oil 
leakage from equipment and trucks used during past activities at the site 
and/or (2) releases from weathered and broken asphalt used to cover 
portions of Subarea 1.  The suspected source of TPH is discussed further 
in Section 2.3.3.3 of the RI report. 

4. Comment: Section 3, Subarea 2: Buildings A80 A187, A265 and A271 are 
described as having holes in the floors, clogged drains, floor stains 
which could indicate potential releases.  It is not possible to tell from 
the figures provided if adequate sampling was conducted near floor 
drains or holes where materials could have been released. 
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Response: The locations of the holes in the floor, clogged drains, and floor stains will 
be presented in Figures 3-2 through 3-4 of the draft final RI report.  This 
information was used to inform the selection of soil and groundwater 
sampling locations in Subarea 2. 

5. Comment: Section 3.3.3.2, Groundwater Results, Organic Compounds in 
Groundwater, Page 3-10:  The first sentence of this paragraph 
discusses soil above comparison criteria and it is believed that the 
sentence should be discussing groundwater results in this section of 
the Report.  Please revise the text to state that groundwater not soil 
above comparison criteria is being discussed in this section of the 
Report. 

Response: This sentence will be revised as requested. 

6. Comment: Section 3.3.3.3, Summary of Soil and Groundwater Sample Results, 
Soil Sample Results, First Paragraph, Pages 3-10 and 3-11:  Based 
upon the data provided in the Report it does not appear that the 
extent of TPH, diesel range (TPH-dr) and total petroleum 
hydrocarbons, motor oil range (TPH-mr) has been adequately 
characterized at Subarea 2.  There are numerous sampling locations, 
including but not limited to A080SS007, A187GB008, A187GB009, 
and A187GB010, where TPH has been detected above comparison 
criteria and the extent of the contamination has not been adequately 
defined in all directions.  Sample location A187GB009 appears to have 
the vertical extent of contamination defined but the lateral extent is 
not defined to the north and west of the sample location.  It has not 
been stated in the text whether additional sampling was performed at 
Subarea 2 (e.g., step-out, step-down sampling) to delineate the extent 
of TPH. If further investigations have been performed at Subarea 2 or 
additional data is available to help further define the extent of TPH 
then it should be included in the Report to support the statements that 
the extent of TPH has been adequately characterized.  Otherwise, the 
Report should be revised to state that the extent of contamination has 
not been adequately characterized and further action is warranted at 
Subarea 2.  

It would be helpful to know where the RAOs come from -- risk 
calculations?  water quality standards?   The levels for arsenic and 
lead seem too high for aquatic and terrestrial ecological receptors.  
Please double check with the RWQCB to make sure that the RAOs 
are suitable for aquatic receptors. 
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Response: The TPH at Subarea 2 has been adequately characterized for the FS.  TPH 
at these sampling locations has been adequately characterized as follows:   

1. A080SS007.  A surface soil sample was collected at this location 
because staining was observed.  The TPH detected at this location 
is bounded vertically and laterally by sample locations 
A080SS008, A080GB002, and A080GB007.   

2. A187GB008, A187GB009, and A187GB010.  TPH has been 
delineated vertically at these three locations, and delineated 
laterally by sampling locations A187GB011, 208UX4233, 
208UX4182, 208UX4183, 208UX4175, 208UX4172, 
A187HA005, and A271GB001. 

The human health comparison criteria for metals in water are derived from 
the California Regional Water Quality Control Board’s (Water Board) 
Environmental Screening Levels (ESL) for shallow soil.  The Ambient 
Water Quality Criteria Saltwater Chronic concentration was used as the 
ecological comparison criteria.  The comparison criteria used for lead and 
arsenic are correct (see Appendix A of the RI report). 

7. Comment: Section 3.3.3.3, Summary of Soil and Groundwater Sample Results, 
Soil Sample Results, Second Complete Paragraph, Page 3-11:  It has 
not been clearly demonstrated that the extent of trichloroethene 
(TCE) in soil has been adequately characterized at Subarea 2.  There 
are numerous sampling locations, including but not limited to 
A187HA002, A187HA005, and 208UX4191, where TCE has been 
detected above comparison criteria and the extent of the 
contamination has not been adequately defined in all directions. 
Based upon the figures and data provided it does not appear that 
further investigation (e.g., step-out, step-down sampling) has been 
performed at these locations to further delineate the extent of TCE.  If 
further investigations have been performed at Subarea 2 or additional 
data is available to help further define the extent of TCE 
contamination then it should be included in the Report to support the 
statements that the extent of TCE contamination has been adequately 
characterized.  Otherwise, the Report should be revised to state that 
the extent of contamination has not been adequately characterized 
and further action is warranted at Subarea 2. 

Response: Based on the planned industrial reuse and the results of the HHRA, the 
Navy does not agree that additional vertical or horizontal delineation of 
trichloroethene (TCE) is warranted for Subarea 2.  In Subarea 2, detected 
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concentrations of TCE range from 0.001 to 2 milligrams per kilogram 
(mg/kg).  The soil samples with reported TCE concentrations above 
comparison criteria are bounded by samples A187HA001, A187HA004, 
and 208UX4094.  More importantly, the potential incremental cancer risks 
for the commercial/industrial worker exposed to surface soil (0 to 2 feet 
bgs) and subsurface soils (0 to 10 feet bgs) at Subarea 2 are both 1 × 10-6, 
which are equal to the point of departure for carcinogens.  The potential 
cancer risks from exposure to TCE in surface and subsurface soils (based 
on the DTSC toxicity value for TCE) are 9 × 10-10 and 3 × 10-9, 
respectively, which are considered negligible. 

8. Comment: Section 3.4.3 Decision summary page 3-14.  The statement “Based 
upon the results of this study, contaminants in soil have not migrated 
to groundwater” is incorrect, because the data indicates that there is 
TCE, TPH and explosives in both soil and groundwater.  Please 
remove this statement.  TCE has been detected at 4,300 µg/l in shallow 
groundwater; the potential impacts on indoor air quality must be 
assessed in the RI/FS to evaluate what actions, including institutional 
controls are appropriate and necessary for future reuse. 

Response: The statement “Based upon the results of this study, contaminants in soil 
have not migrated to groundwater” will be deleted. 

The vapor intrusion cancer risk for TCE in groundwater at Subarea 2 for 
the commercial/industrial worker is 1.0 x 10-8, and the noncancer hazard 
index is 0.0000086.  TCE emissions from groundwater will not impact 
indoor air quality and do not pose an unacceptable cancer risk to potential 
future occupants of commercial/industrial buildings at Subarea 2.  The 
summed cancer risk for indoor inhalation of all chemicals modeled for 
groundwater at Subarea 2 is less than the point of departure of 1.0 x 10-6 
for carcinogens and less than the noncancer hazard threshold of 1.0. 

9. Comment: Section 4, page 4-1 indicates that “dry cleaning solvents” were used in 
Building A76 and that a strong solvent odor was noted on a 1997 
inspection report of the building.  It is not clear from the text that 
follows whether the source of odor or possible releases of solvents to 
the environment was specifically investigated during the field work. 

Response: The solvent odor and the note, “contains dry cleaning solvents,” were 
observed above one paint drying oven.  The ovens are located along the 
eastern side of Building A76.  Soil samples were collected in the area of 
these ovens and their associated piping at 1 to 2.5 feet bgs at sampling 
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locations A076HA001, A076HA002, A076HA003, and A076HA004.  
Additionally, sediment samples were collected at locations A076SD001 
and A076SD002.  None of these samples had detectable concentrations of 
VOCs in soil.  Additionally, three hydraulically downgradient grab 
groundwater samples collected at locations A076GB001, A076GB002, 
and A076GB003 did not have detectable concentrations of VOCs in 
groundwater above the comparison criteria.  This information was 
previously presented in the revised draft final SAP for the F1 RI (Sullivan 
and Tetra Tech 2003). 

10. Comment: Section 4.3.3.3, Summary of Soil and Groundwater Sample Results, 
Soil Sample Results, Page 4-8:  This section of the text states that 
there is one exceedance of vinyl chloride (VC) in soil at Subarea 3 but 
does not state where the exceedance occurred.  Without the sample 
location, the reviewer can’t evaluate whether the extent of VC 
contamination has been adequately defined.  For clarity and 
completeness, please revise this section to include the sampling 
location where the exceedance of VC in soil occurred in Subarea 3 or 
indicate the location on a figure in the next version of the Report. 

Response: Vinyl chloride (VC) was detected at 51 mg/kg at location 208VX4261 at 
10 feet bgs.  This sampling location will be added to Figure 4-2 and the 
text will be revised to identify the sampling location and the detected VC 
concentration. 

11. Comment: Section 4.4.1, Soil Investigation, Page 4-10:  The text appears to be 
misleading in this section of the Report.  This section states that 
because there was only one soil sample with a detection of VC above 
comparison criteria, the soil in Subarea 3 does not pose a risk to 
human health or the environment.  VC was detected at 51 mg/kg in 
soil and the comparison criterion is 0.75 mg/kg, which is the EPA 
Industrial Preliminary Remediation Goal (PRG) for VC.  This 
detection of VC is 68 times greater than the comparison criteria.  
Furthermore, it is not clear from the information presented whether 
the extent of VC had been defined. Please revise the text to state that 
VC has exceeded comparison criteria at this site and clarify the extent 
of VC contamination and how it was concluded that the exceedance 
does not affect human health and the environment. 

Response: Section 4.4.1 will be revised as follows: “No chemicals in Subarea 3 were 
detected at concentrations above the comparison criteria in more than one 
soil sample.  VC was detected in a sample collected at 10 feet bgs at 



GENERAL RI REPORT COMMENTS 
RESPONSES TO EPA COMMENTS PROVIDED BY CAROLYN D’ALMEIDA, RPM   

RTCs, Draft RI for IA F1 9 of 88 
Mare Island, Vallejo, CA 

location 208UX4261 at a concentration of 51 mg/kg, exceeding the 
comparison criterion of 0.75 mg/kg.  VC detected in soil at location 
208UX4261 is delineated laterally by sampling locations A216GB019, 
A216GB011, and A216GB018.  No chemicals in soil contributed to 
human health or ecological risk in Subarea 3.” 

13. Comment: Section 5, Subarea 4, page 5 indicates that there are numerous floor 
drains and seven pipes which protrude from the building, 2 of which 
drained to bare soil.  It is unclear from the data presentation whether 
or not soil samples were collected to evaluate if any releases had 
occurred from these buildings. 

Response: Soil samples were previously collected at 12 locations around the south 
side of Building 75, where the pipes protruded from the building.  The 
original three samples had detectable soil concentrations of metals, 
benzo(a)pyrene (B[a]P), and TPH-motor oil that exceeded comparison 
criteria.  Most of the detections came from surface or near-surface 
samples.  The samples also contained one detection of VOCs (1,3-
dichlorobenzene) that exceeded groundwater comparison criteria.  Six 
additional sampling locations were advanced to delineate the extent of the 
contaminants above comparison criteria.  Soil results indicated that 
concentrations of cadmium were above comparison criteria in two soil 
borings.  No VOCs or TPH were detected above comparison criteria in 
groundwater.  Three additional borings were advanced to delineate the 
extent of cadmium in soil, but cadmium was not detected in any of the 
samples.  One exceedance of lead occurred in one of the soil borings, but 
because the lead concentration only slightly exceeded comparison criteria 
in a single sample, no further investigation for soil or groundwater is 
warranted.  This information is contained in Appendix A2 of the revised 
draft final SAP. 

14. Comment: Section 5.3.3.2, Organic Compounds in Groundwater, Page 5-10:  The 
table in this section of the text lists the locations where TPH-dr was 
detected above comparison criteria, but the table does not include the 
detection of TPH-dr at sample location 191TN-A190-W-05-00-R 
which exceeded the comparison criteria.  Table G-8, Summary of 
Complete Analytical Results for Aqueous Samples, Subarea 4, and 
Figure 5-6, TPH-dr Concentrations in Groundwater, Subarea 4, both 
state that TPH-dr was detected in ground-water at 2.7 milligrams per 
liter (mg/L) at sample location 191TN-A190-W-05-00-R, which 
exceeds the comparison criteria of 0.64 mg/L.  In the next version of 
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the Report please revise this table to include all sample locations 
where TPH-dr exceeded screening criteria. 

Response: The table will be revised to include all sample locations where TPH 
exceeded screening criteria, including sampling location 191TN-A190-W-
05-00-R. 

15. Comment: Section 5.3.3.3, Summary of Soil and Groundwater Sample Results, 
Soil Sample Results, Page 5-11:  Based upon the data provided in the 
Report it does not appear that the extent of TPH in soil has been 
adequately characterized at Subarea 4.  There are numerous sampling 
locations, including but not limited to A190W02, A075GB016, 
A075GB017, and A159GB001, where TPH has been detected above 
comparison criteria and the extent of the contamination has not been 
adequately defined. For example, it does not appear that either the 
vertical or lateral extent of TPH-dr contamination was investigated at 
sample location A190W02.  There was a detection of 620 mg/kg of 
TPH-dr at 1.5 feet below ground surface (ft bgs) but it does not 
appear that step-down samples were taken to determine whether 
TPH-dr is above comparison criteria at depths greater than 1.5 ft bgs, 
nor does it appear that step-out samples were performed at this 
sample location to determine the lateral extent of TPH-dr 
contamination.  The closest sample locations that are below 
comparison criteria are UST190-PT-19, which is approximately 165 
feet to the northeast, and location 208UX4040, which is approximately 
110 feet to the southwest.  Figure 5-2, TPH-dr Concentrations in Soil, 
Subarea 4, 0 to 2 feet bgs, does not show any sample location to the 
north, northwest and west of sample location A190W02.  It has not 
been stated in the text whether additional sampling was performed at 
Subarea 4 (e.g., step-out, step-down sampling) to further delineate the 
extent of TPH.  If additional investigations have been performed at 
Subarea 4 or additional data is available to help further define the 
extent of TPH then it should be included in the Report to support the 
statements that the extent of TPH has been adequately characterized.  
Otherwise, the Report should be revised to state that the extent of 
contamination has not been adequately characterized and further 
action is warranted at Subarea 4. 

Response: As shown on Figure 5-3, the TPH-dr detected at boring A190W02 is 
delineated laterally by borings A075GB018, UST-190-B-2, UST190-B-3, 
and UST190-B-4, and delineated vertically by these same for borings at 
depths greater than 3.5 feet bgs.  Further delineation of a TPH-dr hit of 
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620 mg/kg detected in surface soil (1.5 feet bgs) at boring A190W02 is 
unnecessary. 

 The Navy feels that the TPH at Subarea 4 has been adequately 
characterized for the FS.  The TPH detected at borings A075GB016, 
A075GB017, and A159GB001 can be delineated further, if necessary, 
once TPH cleanup goals have been established.    

16. Comment: Section 5.3.3.3, Summary of Soil and Groundwater Sample Results, 
Groundwater Sample Results, Page 5-11 and Section 5.4.2, 
Groundwater Investigation, Page 5-14:  TPH-dr was detected above 
comparison criteria in grab groundwater samples but the data from 
these sample locations were not included as a decision factor 
regarding TPH-dr contamination in groundwater.  The text states 
that, “because none of the monitoring wells had elevated TPH 
concentrations, TPH is not considered a significant contaminant at 
Subarea 4.”  These sections of the Report should be revised to include 
all groundwater data collected at Subarea 4 in support of this RI, or 
include a more detailed discussion in the text as to why the 
groundwater grab samples were removed from consideration at 
Subarea 4. 

Response: TPH was detected at Subarea 4 in areas associated with former 
underground storage tanks (UST).  Investigations at these USTs were 
conducted during the 1990s.  Data from grab groundwater samples were 
used in the phased investigation approach to collect additional data in 
areas where concentrations exceeded comparison criteria.  Monitoring 
wells were installed in these areas and groundwater sampling data from 
the wells are reported in Section 5.3.3.3.  These USTs are addressed 
separately under the UST program.  Section 1.2.3.2, which summarized 
the UST program, will be revised to clarify that the UST program is 
completely separate from the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) program. 

The following text will be added to the subsection.  “The detected 
concentrations of TPH-dr found in grab groundwater samples are 
relatively low – ranging from 0.68 to 2.7 mg/kg – and detections appear to 
be localized around former UST investigations based on monitoring well 
sampling data through 2003.  Monitoring well data is typically preferred 
over grab groundwater data as it captures seasonal fluctuations and 
reduces the amount of sediments in groundwater samples.  Grab samples 
were used only to substantiate monitoring well results.” Additional 
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specifics concerning analytical sampling for each subarea are provided in 
Section 5.3 of Appendix I. 

17. Comment: Figure 5-6, TPH-dr Concentrations in Groundwater, Subarea 4:  
There appear to be a few minor editing errors in the legend on this 
figure.  First, the screening criterion has been incorrectly listed as 640 
mg/L and should correctly be listed as 640 micrograms per liter 
(µg/L).  Also, the acronym for µg/L should be defined in the “Notes” 
section of the legend. Secondly, the units of the data provided in the 
figures are not clearly stated.  In Table G-8, Summary of Complete 
Analytical Results for Aqueous Samples, Subarea 4, the results for 
TPH-dr in groundwater are provided in mg/L but the legend on this 
figure leads the reader to believe that the data has been provided in 
mg/kg.  It would be helpful if units associated with the data provided 
in the figure and the comparison criteria were correctly listed in the 
legend of this figure. 

Response: Figure 5-6 will be edited accordingly. 

18. Comment: Section 6.4.2 Groundwater Investigation, Page 6-14, first paragraph, 
last sentence: the statement “Fate and transport modeling indicated 
that concentrations at the POE would not exceed comparison 
criteria.”  directly contradicts the previous statement in Section 6.3.4 
Fate and Transport modeling on page 6-11 which states that the 
model predicted concentrations of mercury and nickel would exceed 
ESL or AWQC at the POE; the final statement of that paragraph 
states that by incorporating retardation into the model, the 
concentrations would continue to exceed comparison criteria after a 
period of thousands of years.  The conclusion is inconsistent with the 
reported modeling results. 

Response: Section 6.3.4 states that, “Fate and transport modeling predicted 
concentrations of mercury and nickel would exceed ESL or ambient water 
quality criteria (AWQC) concentration at the point of exposure (POE).  
The estimated maximum concentration of mercury was 0.074 microgram 
per liter (µg/L), which exceeds the ESL concentration of 0.012 µg/L.  The 
estimated maximum concentration for nickel was 9.3 µg/L, which exceeds 
the AWQC of 5.2 µg/L.  The predicted concentrations of these chemicals 
of potential ecological concerns (COPEC) are likely overestimated due to 
conservative assumptions used in the modeling.  A sensitivity analysis was 
performed using EPA’s retardation coefficient.  Results indicate that 
incorporation of retardation into the model would cause mercury and 
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nickel concentrations at the POE to exceed comparison criteria only after a 
period of thousands of years at Subarea 5.”  

The following sentence will be added to the end of Section 6.3.4:  “In light 
of the findings of the sensitivity analysis, the incorporation of retardation 
prevents concentrations of mercury and nickel from exceeding criteria 
within the 100-year modeling period; therefore, the discharge of these 
dissolved metals from groundwater is not considered to present a 
significant threat to aquatic receptors in the Mare Island Strait.” 

The last sentence of Section 6.4.2 will be revised to read as follows: “Fate 
and transport modeling including retardation indicated that concentrations 
of dissolved mercury and nickel in groundwater in Subarea 5 do not 
present a significant threat to aquatic receptors in the Mare Island Strait.” 

19. Comment: Section 8.2, Site-Specific Conclusions and Recommendations, Pages 8-
2 and 8-3:  We do not agree with the NFA recommendations for 
Subareas 1, 2, 3, and 4. Based upon our comments above regarding 
the lack of defined extent of TPH, TCE, and VC contamination, it 
appears that NFA recommendations are premature for Subareas 2 
and 3 and NFA with hot spot removal recommendations are 
premature for Subareas 1 and 4.  Without the extent of TPH, TCE, 
and VC clearly defined in this document the conclusions and 
recommendations should be revised to state that further investigation 
is necessary at these sites, or if more data is available to define the 
extent at these sites then it should be included in the Report to help 
support the NFA recommendations. 

Response: Please refer to the Navy’s responses to EPA General Comments 1 and 3, 
as well as EPA Specific Comments 2, 3, 4, 6, 7, 8, 10, 11, 15, and 16 for 
specific information on these contaminants.  As described in the responses 
to these comments, the TPH, TCE, and VC contamination has been 
adequately defined, and the risk to potential receptors is acceptable for the 
proposed reuse of the site. 

20. Comment: Section 6.3.3.1, Soil Sample Results (Subarea 5), PAH Compounds in 
Soil, Page 6-7:  It is stated in this section that, “none of the PAHs 
detected exceeds the 95th percentile of the ambient data set for Mare 
Island fill.”  This is in direct conflict with the description of the 
ambient analysis comparison presented in Appendix I of the Report, 
which states that the ambient analysis was conducted only for 
inorganic chemicals (please refer to Appendix I, Section 6.1.3, 
Ambient Analysis, page I-23).  Please revise the description of the 
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ambient analysis in Appendix I and/or the discussion in Section 6.3.3.1 
to clarify how the ambient analysis was conducted.  In addition, the 
Regulatory Agencies have never approved an ambient concentration 
for PAHs, so it is unclear how this background PAH values were 
determined.  Please revise the Report to show where the background 
PAH values were developed and provide some indication that the 
values have been approved by the regulatory agencies. 

Response: The ambient analysis for inorganic compounds (see Appendix I) was used 
as the screening criterion for COPC selection for the HHRA.  The PAH 
ambient values have not been approved by the regulatory agencies; 
therefore, the RI report will exclude all references to PAH ambient values, 
and will instead include a discussion of b(a)p-equivalents for PAHs.  
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GENERAL COMMENT 

1. Comment: A remedial investigation report should present a complete 
characterization and assessment of nature and extent of all 
contaminants.  The RI report should include assessment of all sites, 
including but not limited to Groups I, II, and III sites, radiological 
sites, UXO/MEC sites, PCB program sites, UST program sites.  The 
report should cover the entire geographical area known as IA-F1.  In 
general, radiological sites, UXO/MEC sites, PCB program sites, and 
UST program sites should be effectively already remediated prior to 
issuance of the RI report so that the RI report then is limited to a 
summary of these sites, and integration of risk for these sites is 
simplified and manageable.  This RI report is considered incomplete 
insofar as a PA/SI investigation for IA-F1 is ongoing, and this RI 
report also does not address the entire geographical area of IA-F1 and 
all sites within IA-F1.  It also appears that this RI report is premature 
in that resolution of UST sites, PCB sites, and UXO/MEC sites has not 
been previously developed and therefore inadequately presented and 
integrated in the characterization and risk assessment in this report. 

Response: As stated in the Navy’s response to EPA General 
Comment 1, the Navy considers the subject document complete in that it 
covers subareas 1 through 6 of IA F1, not the entire geographical footprint 
of the area.  The selection of the subareas included in the draft RI report 
was based on a previous PA/SI (PRC 1995).  Sampling outlined in the 
revised draft final SAP was completed to address any outstanding data 
gaps previously identified by the Navy and regulatory agencies (Sullivan 
and Tetra Tech 2003).  

As explained in the Navy’s response to EPA General Comment 1, during 
the additional PA/SI sampling, only one sample (collected at building/area 
A-62) had chemicals detected at levels exceeding EPA industrial PRGs; 
the additional sampling supports the findings of the original PA/SI 
investigation, which did not recommend a remedial investigation at these 
buildings/areas.  Because land use controls are already planned to restrict 
residential development across all of IA F1, the IA F1 feasibility study 
will address the need for land use controls to restrict residential land use at 
the PA/SI sites that were not included in the more extensive RI.  These 
additional PA/SI results will be presented in a new appendix to the RI, 
with a short summary of the work added to the main text of the draft final 
RI report.  
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 Additional sampling was also conducted for the two remaining UST and 
15 polychlorinated biphenyl (PCB) sites within IA F1.  The results of the 
UST investigation did not reveal soil or groundwater contamination above 
the applicable comparison criteria.  As part of the PCB program, 15 
buildings/sites within area F1 were assessed, and eight were determined to 
require no further PCB characterization or abatement.  Section 1.2.3 
Previous Investigations was updated to reflect the current status of the 
PCB, UST, and unexploded ordnance (UXO)/MEC programs in IA F1. 

This draft RI report presented a complete characterization and assessment 
of the nature and extent of all contaminants in the subareas—including 
Groups I, II, and III sites; radiological sites; UXO/MEC sites; PCB sites; 
and UST program sites.  The nature and extent of contamination have 
been adequately characterized to support assessing the risk to human 
health and the environment, and to support the development, evaluation, 
and selection of the appropriate response alternatives at all investigated 
subareas.  Any areas requiring further investigation will be addressed in 
separate studies, as needed. 
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GENERAL COMMENTS 

G1. Comment: Comprehensiveness of the RI report.  The RI Report breaks apart 
Investigation Area F1 into six sectors.  Some areas and sites remain 
unassigned to a sector.  Summary data for the six sectors is provided.  
However, no information is provided for the remaining sites outside 
these six sectors.  The RI report does not state why these areas were 
not investigated or when will be addressed.  DTSC considers the RI 
Report to be incomplete without the evaluation of these sites. 
Additionally, the RI Report does no provide data or rational for 
eliminating buildings/Areas for further investigation within the 
sectors.  The RI should either present the historical data and rational 
for eliminating these buildings/area for further evaluation or should 
be listed as areas of concern for future investigation. 

Response: Please see the Navy’s response to DTSC General Comment 1 (from Chip 
Gribble).  

G2. Comment: Scope of the RI Report: The executive summary states that “the 
primary objective of the RI for Investigation Area F1 is to 
characterize the nature and extent of the contamination resulting 
from past activities at the site.”  We agree with the above objectives.  
However the RI report limits its scope to chemical investigation and 
does not address or leaves out certain parts including radiological 
sites, munitions, and explosives of concern (MEC), polychlorinated 
Biphenyl sites, and underground tanks. 
We understand that some of the above issues are being addressed in 
separate programs.  The final determination of these programs 
including the risk hazards should be presented in the RI for 
evaluation or present a process for incorporating these programs into 
the process. 

Response: Please see the Navy’s response to DTSC General Comment 1 (from Chip 
Gribble). 

G5. Comment: Data and figures from previous investigations: The RI Report 
provides a summary discussion of the previous investigations.  
However, data and figures from these investigations are not 
presented.  Historical information should be presented in the RI 
Report as it aids the reader in understating the rational used for 
choosing the sampling locations in the RI. 
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Response: Pertinent data and locations of previous sample locations from prior 
investigations are included in the text, tables, and figures of the draft RI.  
Additionally, the proposed sample locations and previous analytical 
results are also presented in the revised draft final SAP (Sullivan and Tetra 
Tech 2003).   

G6. Comment: Decision Summary and Data Gap Evaluations: One of the key 
questions identified in data quality objectives is to answer whether the 
lateral and vertical extent of contamination is adequately defined.  In 
all cases for each section, the RI Report provides a generic statement 
that the chemicals of concern within the sector are adequately 
characterized.  DTSC disagrees with this conclusion that the 
contaminate plumes have been adequately characterized.  For 
example in Sector 2, TCE was detected at 4,300µg/L and the source 
and the extent was not adequately explained.  The RI Report must 
thoroughly check whether each contaminant of concern has been 
adequately characterized to make a risk management decision. 

Response: The one detection of TCE in groundwater was taken from sample location 
A187GB007.  The suspected source of VOC contamination in Subarea 2 
has been attributed to former activities at Building 187.  The one detection 
of TCE is bounded by the downgradient groundwater samples collected 
from locations A187GB016 to the east and A271GB001 to the northeast.  
Therefore, the draft RI report rationalized that the extent of groundwater 
contamination in Subarea 2 had been adequately defined.  Additionally, 
the vapor intrusion cancer risk for TCE in groundwater at Subarea 2 for 
the commercial/industrial worker is 1.0 x 10-8, and the noncancer hazard 
index is 0.0000086.  TCE emissions from groundwater will not impact 
indoor air quality and do not pose an unacceptable cancer risk to future 
occupants of commercial/industrial buildings at Subarea 2. 

G7. Comment: Conclusions and recommendations: DTSC will not comment on the 
conclusions and recommendations portion of the RI Report until the 
additional information is provided and included as part of the RI. 

Response: As described in the Navy’s response to EPA General Comment 1, the 
results of additional sampling show that only one sample (taken at 
building/area A-62) had chemicals detected at levels exceeding EPA 
industrial PRGs; therefore, the additional sampling supports the findings 
of the original PA/SI investigation which did not recommend a remedial 
investigation at these sites.  As land use controls are already planned to 
restrict residential development across all of IA F1, the IA F1 feasibility 
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study will address the need for land use controls to restrict residential land 
use at the PA/SI sites that were not included in the more extensive RI. 

Additional sampling was conducted for the two remaining UST and 15 
PCB sites within IA F1.  The results of the UST investigation did not 
reveal soil or groundwater contamination above the applicable comparison 
criteria.  As part of the PCB program, 15 buildings/sites within area F1 
were assessed, and eight were determined to require no further PCB 
characterization or abatement. 

SPECIFIC COMMENTS 

1. Comment: Section 1.0, Introduction, Page 1-2: The text states “Results of the 
Group II/III accelerated study identified 39 buildings that either were 
not recommended for further investigation under the RI or warranted 
no further action.  These buildings, along with the buildings identified 
during the PA/SI for ordnance sites that did not warrant further 
investigation, were excluded for investigation under this RI.  These 
buildings will be addressed separately under a PA/SI.”  The above 
text is not clear if all buildings are accounted for.  State whether 
further investigation is warranted or closure documentation exist 
stating that they require no further action.  At a minimum, the RI 
Report should have a complete listing of all buildings/areas of concern 
within the IA-F1.  The list should indicate the status of each 
building/area. 

Response: The Navy reached an agreement with DTSC, EPA, and the Water Board 
on the extent of additional site investigation to be performed at IA F1.  
The results of this additional site investigation indicated that only one 
sample (taken at building/area A-62) had chemicals detected at levels 
exceeding EPA industrial PRGs; therefore, the additional sampling 
supports the findings of the original PA/SI investigation, which did not 
recommend a remedial investigation at these sites.  As land use controls 
are already planned to restrict residential development across all of IA F1, 
the IA F1 feasibility study will address the need for land use controls to 
restrict residential land use at the PA/SI sites that were not included in the 
more extensive RI. 

2. Comment: Section 1.4.4, Selection of Comparison Criteria, Page 1-26: The text 
states that only those chemicals detected above comparison criteria 
are discussed in the RI Report and chemicals detected below 
comparison criteria are not discussed because they are not expected to 
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pose a significant risk to human health or the environment.  It is 
necessary to include, discuss and post all the data on maps so that the 
reader can analyze the data and determine if adequate investigation is 
provided. 

Response: All detected chemicals were evaluated in the HHRA and SLERA without 
any screening against comparison criteria, and the results are presented in 
Appendix I and Appendix J, respectively.  The posting of chemical 
concentrations on the graphics is limited to only those values exceeding 
criteria in order to clearly identify the locations of areas of greatest 
concern.  By use of color-coded symbols, the chemical concentration maps 
additionally indicate the locations at which all samples were taken and 
whether chemicals were (1) non-detect, (2) detected, or (3) detected above 
comparison criteria.  A decision was reached not to post all concentration 
data as a presentation approach because this would obscure locations of 
the higher detections.  All analytical data are presented in the data tables 
for readers needing more detailed information.  

3. Comment: Section 1.2.3.11, Additional Sampling at IA F1, 2003: The results of 
the additional sampling from the PA/SI should be incorporated in the 
RI Report.  DTSC considers the RI Report as incomplete without the 
PA/SI being incorporated. 

Response: Please see the Navy’s response to DTSC Specific Comment 1 (from 
Rizgar Ghazi). 

4. Comment: Section 1.8, Applicable or Relevant and Appropriate Requirement 
(ARARs) Page 1-40:  DTSC will submit the ARARs in a separate 
submittal for IA F1. 

Response: Comment noted. 

5. Comment: Section 3.3.3.3, Summary of Soil and Groundwater Sample Results: 
The extent of the trichloroethene (TCE) contamination in soil has not 
been adequately characterized.  Additional sampling may be required 
along the areas north and south of the eastern portion of the building.  
It is not clear if any samples were taken along the floor drains and exit 
points. 

Response: The locations of holes in the floor, clogged drains, and floor stains are 
shown in the revised draft final SAP.  The report also contains analytical 
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results from previous samples that were collected in these areas.  This 
information was used to determine the locations for additional soil and 
groundwater sampling locations.  Where applicable, holes, clogged floor 
drains, pipes, and floor staining will be represented on the RI figures.  
Please refer to the Navy’s response to EPA Specific Comment 7 regarding 
further TCE characterization in Subarea 2. 

6. Comment: Section 3.4.2, Groundwater Investigation, Page 3-13: Please revise the 
error on this page.  Last sentence of the page should state 
“Groundwater in Subarea 2 does not pose risk to ecological 
receptors.” 

Response: The sentence will be revised to read, “Groundwater in Subarea 2 does not 
pose a risk to ecological receptors.” 

7. Comment: Section 3.4.3, Decision Summary: DTSC disagrees that the extent of 
the TCE contamination is adequately characterized in soil and 
groundwater.  Lateral extent of TCE in soil must be bounded and the 
single hit of high concentration of TCE in the groundwater grab 
sample must be further explained. 

Response: Please see the Navy’s response to EPA Specific Comment 7 and DTSC 
General Comment G6 (from Rizgar Ghazi). 

8. Comment: Section 4.3.3.1, Soil Sample Results, Page 4-6: The text states that 
vinyl chloride was detected in soil sample collected during the MEC 
intrusive investigation.  The report does not discuss in detail the scope 
of the sampling used during the MEC excavations.  Please clarify if 
volatile organic compounds (VOCs) sampling was conducted all along 
the bottom and sidewalls of the excavations.  If this was done, please 
present this information in the RI Report. 

Response: The VC detection occurred along a former storm drain line in Subarea 3.  
This area was excavated in 1999 and 2000.  The soil sample was collected 
from approximately 10 to 10.2 feet bgs.  The sample was collected from 
within the saturated groundwater zone.  This is supported by the most 
recent groundwater sampling results from 2003 which indicated that VC 
concentrations exceeded the comparison criteria in only one sample from a 
monitoring well and one grab groundwater sample.  Both samples were 
taken from the area around the storm drain line.  Groundwater samples 
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from hydraulically downgradient wells suggest that VC has not migrated 
across the site. 

 The following text was added to Section 4.3.3.3 to describe the scope of 
sampling during the MEC investigations: “One soil sample at 10 feet bgs 
(208UX4261) contained vinyl chloride at a concentration (51 mg/kg) 
above the comparison criterion (1.7 mg/kg).  208UX4261 (Figure 4-1) is 
located within a former excavation that was completed along a storm drain 
line to remove ammonium picrate during the MEC intrusive investigation 
(Weston 2002).  During the excavation 15 additional soil samples were 
collected in the same area as 208UX4261 along the sidewall (4 to 4.5 feet 
bgs) and at the bottom of the trench (7 to 7.5 feet bgs); vinyl chloride was 
either not detected or detected below the comparison criteria (1.7 mg/kg) 
in all of these soil samples.” 

The Navy recommends no further action at this subarea because of 
decreasing concentrations of these contaminants in groundwater as well as 
soil gas concentrations detected at the site. 

9. Comment: Section 4.3.3.3, Summary of Soil and Groundwater Sample Results: 
The text states that the extent of vinyl chloride is delineated in soil and 
groundwater.  DTSC can not make this determination based on the 
information provided.  The report should present all data for soil and 
groundwater including maps indicating locations of the detected hits. 

Response: VC was detected above comparison criteria at one location only 
(208UX4261), at a reported concentration of 51 mg/kg at 10 feet bgs.  The 
comparison criterion for VC in soil is 1.7 mg/kg.  The sample was 
collected during confirmation sampling for the MEC removal action.  This 
sample location is shown on Figure 4-1 (sample locations for this area).  
Other soil samples taken in this UXO excavation were also analyzed for 
VOCs and all vinyl chloride concentrations were not detected or detected 
at concentrations below 1.7 mg/kg.  These locations are also shown on 
Figure 4-1 and include:  208UX4195, 208UX4196, 208UX4197, 
208UX42198, 208UX4199, 208UX4200, 208UX4201, 208UX4202, 
208UX4204, 208UX4205, 208UX4206, 208UX4207, 208UX4208, and 
208UX4209.  Figure 4-2 currently shows the location and concentrations 
of cis-1,2-dichloroethene (DCE) and VC in groundwater.   
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3. Comment: Appendix K, Fate and Transport Modeling:  The Navy states that 
conservative assumptions were employed for modeling fate and 
transport in groundwater.  However, we do not understand how 
health-protectiveness is maintained when the Navy assumes that a 
release occurred at the monitoring well farthest from the point of 
exposure within a sub-area.  This practice would seem to minimize 
rather than maximize the opportunity for any receptor to be exposed 
with that sub-area. 
Regarding degradation of chlorinated ethenes (p. K-3), DTSC 
requires a demonstration that biodegradation is occurring in situ 
before we will allow such degradation to influence the exposure point 
concentration.  Although the Navy found conditions that could favor 
reductive dehydro-cholrination of substances such as 
trichloroethylene, we require some attempt at constructing a mass 
balance between the parent contaminant and the by-products of 
degradation.  This requires some knowledge of the mass of 
contaminant at the time of release.  This could include attempts at 
measuring the extent of complete dechlorination to ethane or ethane, 
such as was performed by the navy at NAS Point Mugu, IRP Sites 6 
and 24. 
The text and a table on page K-8 show that sensitivity analysis 
included variation in three model parameters: velocity of 
groundwater flow (V), longitudinal dispersivity (ax), and retardation 
factor (r).  The table on page K-8 seems to suggest that values for V or 
ax were held constant in the sensitivity analysis and only two trial 
values for r, yet five resultant exposure point concentrations are show.  
What has occurred here? 
We are interested in the BIOSCREEN model from the Air Force 
Center for Environmental Excellence, but the Navy presents virtually 
no descriptive text on how this model works.  Please enlighten us. 

Response: The statement that conservative assumptions were used is accurate; 
however, not every assumption used was conservative, such as a realistic 
assessment of the location of releases. 
In June 2008, the Navy conducted additional groundwater sampling to 
assess biodegradation of VOCs in groundwater.  Groundwater samples 
were analyzed for monitored natural attenuation (MNA) parameters.  The 
results of the MNA assessment will be included as an appendix to the draft 
final RI report for IA F1. 

The table on page K-8 showing the results of the sensitivity analysis is 
presented in the following order: 
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The first three runs shown hold the retardation factor constant while 
changing the value for groundwater velocity (V) in the second run, and the 
dispersivity (ax) in the third run.  Having established in these three runs the 
lack of sensitivity of results to V and ax, two values for retardation 
coefficient were evaluated in the fourth and fifth runs while holding V and 
ax constant. 

As described in Section K1.2 of Appendix K, BIOSCREEN is an 
analytical model for natural attenuation decision support published by the 
EPA Office of Research and Development.  The model uses Domenico’s 
analytical solution to the standard advection-dispersion equation system 
(Domenico and Schwartz 1990).  BIOCHLOR is the enhancement to the 
original BIOSCREEN model to include modeling of biodegradation of 
organic compounds through first order decay processes such as reductive 
dechlorination.  BIOCHLOR is also a product of the EPA Office of 
Research and Development (as referenced) but the Air Force Center for 
Environmental Excellence published the Microsoft Excel-based Version 
2.2 used for the modeling presented in Appendix K. 

4. Comment: Potability of Groundwater, Sec. I.5.3, p. I-13:  The Navy states that 
shallow groundwater beneath Area F1 is non-potable due to high total 
dissolved solids.  Only the San Francisco Bay Regional Water Quality 
Control Board can define the beneficial uses of California waters.  We 
will assume for the purposes of the risk assessment that shallow 
groundwater beneath Area F1 is not drinkable, and that the pathway 
of domestic use of groundwater is not complete.  However, the Navy 
must eventually supply the Water Board’s written confirmation of 
this to DTSC. 

Response: The groundwater beneficial use was evaluated in the 
following document:  
 
PRC Environmental Management, Inc, 1997.  Final Technical 

Memorandum: Assessment of Beneficial Uses of Groundwater, 
MINS, Vallejo, CA.  November 24. 

 
 The Navy understands DTSC’s requirements for Water Board 

confirmation that groundwater is not a potential source of drinking water 
at IA F1.  The Navy requests that DTSC consider Water Board 
concurrence on the draft RI report as written confirmation. 

5. Comment: Fisher’s Exact Text, Sec. I6.1.3, p. I-23:  Comparison of the 
proportions of detected values at a site to the same proportion in the 
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ambient data set has no probative value whatsoever for selecting 
inorganic chemicals or potential concern (COPC).  This portion of the 
otherwise excellent Navy guidance (Navy, 2002) should be ignored. 

Response: The test of proportions was included as a background screening tool in the 
Navy’s “Handbook for Statistical Analysis of Environmental Background 
Data” (Navy 1999) and incorporated in subsequent background statistical 
guidance developed by the Navy for soil, sediment, and groundwater 
(Navy 2002, 2003b, 2004).  The Navy’s application of this test also 
follows recommendations for using the test in EPA’s DQA guidance (EPA 
2000), and the Department of Energy’s Visual Sampling Plan (VSP) 
software (Hassig and others 2005). 

At IA F1, this test was used as an additional line of evidence in cases 
where the site and/or background data set contained a high proportion of 
censored measurements, and tests of central tendency could not be 
performed.  When the work of this draft RI report was conducted in early 
2004, the test was used to compare the frequencies of detected 
measurements in the full data sets.  Later applications of the test more 
closely followed Navy guidance, which is to look only at the frequency of 
detected measurements that exceed some upper threshold in the 
background data set.  For data sets with a high proportion of censored 
measurements, the threshold typically used is a concentration slightly 
greater than the maximum censored measurement in the background data 
set.  In either case, application of the test of proportions is acknowledged 
to be a relatively weaker test, and is less informative than tests based on 
the actual magnitude of chemical concentrations. 

There are also additional assumptions connected with the test of 
proportions discussed in the Navy’s guidance (for example, the censoring 
mechanisms in the two data sets are the same), which could further limit 
the validity of the test in some situations.  This is another reason why the 
test is only viewed as one additional, albeit weaker, line of evidence in the 
background screen.  The quantile test is always performed as a second-tier 
test in cases where tests of central tendency cannot be performed, and 
provides an additional check that concentrations in the right-hand tail of 
the site distribution are not elevated relative to those in the background 
data set.  In cases where a conclusion that sample concentrations at the site 
exceed background concentrations is based only on the test of proportions, 
a footnote is added to the screening table to indicate that caution should be 
exercised in interpreting the results.  For IA F1, significant test results 
were shown only for antimony (at four subareas) and thallium (at two 
subareas) and, in all cases, these chemicals were carried forward as 
COPCs in the HHRA. 
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GENERAL COMMENTS 

G1. Comment: An updated RI will be necessary to incorporate new information on 
sites that are contaminated with polychlorinated biphenyls, or that 
are proposed for an upcoming PA/SI. 

Response: The RI Report will be revised to include a summary of additional 
investigations conducted within IA F1 since the Navy submitted the Draft 
RI in February 2005.  Specifically, Section 1.2.3 of the RI report will be 
revised to include a summary of the following reports:  Draft Final Data 
Summary Report for Additional Site Investigation Soil and Groundwater 
Sampling, IA F1 (Sullivan Consulting Group [Sullivan] 2007a); Draft IA 
F1 Polychlorinated Biphenyls (PCB) Data Gap Sampling Summary Report 
(Sullivan 2007b); and the Draft Final Data Summary Report for 
Underground Storage Tanks [UST] A-225 and A-267, Soil and 
Groundwater Sampling (SulTech 2007).  Summary tables to be included 
in Section 1.2.3 of the RI report for each of these investigations are 
included as Attachment C to these RTCs. 

 The Draft Final Data Summary Report for Additional Site Investigation 
Soil and Groundwater Sampling, IA F1 (Sullivan 2007a) includes the 
results of additional sampling conducted in November 2006 at 15 building 
sites within IA F1.  The locations of these building sites were selected 
based on agreements and discussions with the regulatory agencies.  Table 
C-1 of Attachment C provides a summary of this investigation.  Only one 
sample from this investigation (collected from building/area A-62) 
contained chemical concentrations exceeding the EPA industrial PRG.  
Analytical data from the additional sampling supports the findings of the 
Preliminary Assessment/Site Inspection Final Summary Report for Non-
Radiological Sites, Mare Island Naval Shipyard (PRC 1995) and the Draft 
Final Sampling and Analysis Plan (Sullivan and Tetra Tech 2003).  These 
reports support the conclusion that further investigation of these areas in 
the RI is not necessary.   

 The Draft IA F1 PCB Data Gap Sampling Summary Report (Sullivan 
2007b) includes the results of additional sampling conducted in November 
2006 for 15 PCB sites within IA F1.  Table C-2 of Attachment C provides 
a summary of this investigation.  Based on the results of the sampling, 
eight of the 15 buildings or sites were determined to require no further 
PCB characterization or abatement; the Navy plans to issue closure reports 
for these sites in early 2008.  The remaining PCB sites will be addressed 
under the PCB program following Toxic Substances Control Act cleanup 
criteria. 
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 The Draft Final Data Summary Report for USTs A-225 and A-267, Soil 
and Groundwater Sampling (SulTech 2007) includes the results of soil and 
groundwater sampling to further define the nature and extent of potential 
contamination at two previously removed USTs A-225 and A-267 located 
in IA F1.  The Navy conducted this sampling in November 2006 with the 
objective of obtaining concurrence on UST site closure from the Water 
Board.  Table C-3 of Attachment C summarizes the detections exceeding 
comparison criteria during this UST investigation.  As the table shows, 
concentrations of total petroleum hydrocarbons (TPH) exceeded some of 
the comparison criteria at location A-225.  

G4. Comment: The descriptions of current conditions for each subarea (e.g., Section 
2.1.1) state that certain buildings were included in this RI without a 
clear rationale for why the other buildings were excluded.  Were 
certain buildings excluded from this RI because they were previously 
investigated, have not yet been investigated, or are being considered 
as part of another area?  Sufficient details should be provided for 
each subarea on why certain areas were included, and how excluded 
areas are being otherwise evaluated. 

Response: The Draft Final SAP for Additional Sampling at IA F1 (Sullivan and Tetra 
Tech 2003) describes the rationale for conducting additional sampling to 
address outstanding data gaps for IA F1.  This Draft Final SAP included 
an evaluation of all buildings within IA F1.  Table 2 of the Draft Final 
SAP includes a summary of buildings not addressed in the Draft Final 
SAP.  As described in the Draft Final SAP, the selection of areas included 
and excluded for additional sampling was based on the results of previous 
investigations (see Section 1.2.3 of the RI report). 

 The draft RI report presented a complete characterization and assessment 
of the nature and extent of all contaminants in the subareas investigated—
including Groups I, II, and III sites; radiological sites; UXO/MEC sites; 
PCB sites; and UST program sites.  This compilation of information is 
sufficient to support assessing the risk to human health and the 
environment, and to support the development, evaluation, and selection of 
the appropriate response alternatives at all the investigated subareas. 

G6. Comment: More sampling is needed in Subarea 6, particularly near the outfalls 
where only a single location for each outfall was sampled. 

Response: Sampling in Subarea 6 was designed to assess potential contamination of 
wetland sediments as a result of discharge at outfalls from upland sources.  
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Except for one outfall location (SM44o), the Draft RI report findings 
indicate that the outfall locations are not associated with extensive 
contamination and that potential upland contamination sources have been 
removed.  The Navy is currently evaluating potential contamination 
associated with outfalls that drain to the offshore areas of Mare Island for 
the upcoming offshore IA K RI report.  Outfalls 33, 34, and 35 within 
Subarea 6 of IA F1 are located within sloughs flooded by water from Mare 
Island Strait during mid tides to high tides.  Thus, potential contamination 
at Outfalls 33, 34, and 35 located with IA F1 will be evaluated in the 
offshore IA K RI report rather than the IA F1 RI report.  The location of 
Outfall 36 was never observed in the field and remains unconfirmed.  
Thus, samples collected near the reported location of Outfall 36 will 
continue to be evaluated in the IA FI RI report.  Figures showing detail for 
Subarea 6 in the IA F1 RI report will be revised to explain that Outfalls 
33, 34, and 35 will be addressed under the IA K RI report; Outfall 36 will 
remain within the IA F1 RI report. 

SPECIFIC COMMENTS 

2. Comment: Page ES-7, Conclusions and Recommendations.  The conclusion that 
no further action (NFA) is recommended for Subarea 6 is inconsistent 
with the statement on the same page that “hotspot concentrations of 
chromium, zinc, and total DDT at one stormwater outfall in Subarea 
6 may pose unacceptable risks to ecological receptors.”  Further 
sampling and potential hotspot removal should be required for this 
subarea. 

Response: Please see the Navy’s response to DFG General Comment 6 (from Beckye 
Stanton). 

4. Comment: Page 1-22, Section 1.3.4.  The discussion of study boundaries should 
include the rationale for why areas within the IA F1 boundary were 
excluded from the RI based on Figure 1-2. 

Response: Section 1.3.4 will be revised to indicate the selection of areas included and 
excluded for evaluation in the RI was based on the results of previous 
investigations.  The Draft Final SAP for Additional Sampling at IA F1 
(Sullivan and Tetra Tech 2003) describes the rationale for conducting 
additional sampling and provides the rationale for no action at building 
locations within the IA F1 boundary.  The Draft Final SAP included an 
evaluation of all buildings within IA F1.  Table 2 of the Draft Final SAP 
includes a summary of buildings not addressed in the Draft Final SAP. 
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 The legend in Figure 1-2 includes a symbol for the “area not included in 
this RI.”  A footnote will also be added to the legend of Figure 1-2 to 
indicate that these areas include building locations that the Draft Final 
SAP (Sullivan and Tetra Tech 2003) recommended no action under the RI.  

11. Comment: Page 1-40, Section 1.8.  The text is unclear whether the Navy is 
currently requesting state ARARs or will do so in the future. 

Response: As stated in Section 1.8 (last sentence), the Navy requested an 
identification of State of California applicable or relevant and appropriate 
requirements (ARAR) for IA F1 in a letter to the State of California, 
DTSC, dated January 6, 1999.  The Navy did not receive a list of ARARs 
from DTSC; however, the Navy will review the ARARs for the IA H1 RI 
and adopt any relevant information into the ARARs section of the IA F1 
RI report.  Section 1.8 will be revised to indicate that the Navy did not 
receive a list of ARARs from DTSC. 

12. Comment: Figure 1-2 and Table 1-2.  The figure legend “area not included in this 
RI” should include a summarized rationale or reference the section of 
the text where it is explained.  In addition, the spatial boundaries on 
Table 1-2 include “all of IA F1,” which is inconsistent with the 
portrayal of excluded areas on the figure. 

Response: Please see the Navy’s response to DFG General Comment 4 (from Beckye 
Stanton). The following text will be added to Table 1-2 under problem 
statement characterization: “At building sites where chemicals in soil, 
sediment, or groundwater were at concentrations less than comparison 
criteria, no further investigations are required”.  

17. Comment: Page 6-7, Section 6.3.3.1 and Table 6-2.  The table on Page 6-7 lists the 
lead results above the industrial PRGs with a maximum detected at 
44,500 mg/kg in soil.  Table 6-2 lists the maximum detected 
concentration as 1,290 mg/kg lead.  This discrepancy should be 
resolved and appropriate changes made throughout the document as 
needed. 

Response: The lead sample result of 45,600 mg/kg presented on page 6-7 was 
collected from a residue sample subsequently removed during the cleaning 
of the drain line at Building A17 in November 2004 (see Footnote *, Table 
6-2).  To minimize confusion, the two lead residue sample results (27,600 
mg/kg and 44,500 mg/kg) will be removed from the table on page 6-7 and 
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discussed in the text only.  The highest lead concentration in soil is 1,290 
mg/kg, which is consistent with the information presented in Table 6-2. 

18. Comment: Figure 7-1.  Only 11 locations were sampled within the 6.2-acre 
Subarea 6 including a single sample collected at each of five outfalls.  
This level of sampling is insufficient to determine the nature and 
extent of contamination, particularly given the dynamic and 
heterogeneous nature of outfall discharges and tidal flushing.  
Additional locations extending out from the outfalls could be used to 
further characterize the nature and extent of contamination 
associated with these discharges. 

Response: Please see the Navy’s response to DFG General Comment 6 (from Beckye 
Stanton). 
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GENERAL COMMENTS 

G2. Comment: The Human Heath Risk Assessment (HHRA) discusses potential 
exposures under industrial reuse, although residential use has been 
considered for this property in the past.  The HHRA is not complete 
without a realistic and thorough evaluation of human health risks 
under the residential exposure scenario.  If the property is unsuitable 
for future residential use, the HHRA should reflect that to rule out 
residential land use in the future. 

Response: Per the “Mare Island Final Specific Plan Amendment and Restatement” 
(City of Vallejo 2006), the planned reuse for IA F1 is industrial/open 
space (regional park).  Conclusions and recommendations made for the 
site will be based on industrial and open space reuse, as specified in the 
specific plan.  Evaluation of the potential cancer risks and noncancer 
hazards for hypothetical residential receptors was presented in Attachment 
I7 of the draft RI report.  Though the hypothetical resident is not a planned 
reuse for the site, the results of the incremental evaluation for the 
hypothetical resident will be moved to the main appendix rather than in an 
attachment.   

G4. Comment: It should be noted that the most current version of USEPA Region IX 
Preliminary Remediation Goals (PRGs) has been published and 
available since October 2004.  It is understood that this document was 
in progress prior to this date.  In the next version please incorporate 
any revised PRGs in the analysis. 

Response: The draft final RI report will include the most current EPA regional 
screening levels (RSLs) or California-recommended screening levels 
where applicable (EPA 2009). 

SPECIFIC COMMENTS 

12. Comment: Section 4.4.3 Decision Summary, Page 4-11.  The statement “No 
chemicals were significantly detected above comparison criteria in soil 
samples from Subarea 3" is incorrect and misleading based upon 
comment #11 above.  Please remove this statement.   
The groundwater results indicated cis-1-2 DCE was found in 
groundwater as high as 6,500 µg/l and vinyl chloride as high as 8,400 
µg/l.  Although Navy may consider this contamination to have been 
removed, 2003 groundwater sampling results indicated fairly 
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significant concentrations of 1-2 DCE and vinyl chloride still remain 
in groundwater, and should re-sampled.  The statement regarding 
indoor air risks from VOCs in groundwater should be revised to 
reflect unreliability of the Johnson-Ettinger model for estimating 
indoor air risk under shallow groundwater conditions.  It is unclear 
from the information presented that no further action is appropriate 
for this site. 

Response: The Navy will remove the above referenced statement.   

The majority of VC and cis-1,2-dichloroethene (1,2-DCE) detections 
occurred in samples along a former sewer line which was excavated in 
1999 and 2000 as part of the MEC intrusive investigation.  The sewer and 
associated soil were excavated to approximately 10 feet bgs.  It appears 
that the sanitary sewer line and surrounding fill were acting as a 
preferential pathway for VOCs generated in the vicinity of Building A216.  
As described on Page 4-7, the concentrations of VC and 1,2-DCE in the 
impacted monitoring wells have decreased significantly since the original 
samples were collected.  The most recent sampling results from 2003 
indicated that VC concentrations exceeded the comparison criteria in only 
two samples, one collected from a monitoring well and one grab 
groundwater sample, both of which were collected from the area around 
the sewer line.  Groundwater samples from hydraulically downgradient 
wells suggest that the VC contamination has not migrated across the site.  
Importantly, the 2003 results did not report concentrations of 1,2-DCE 
exceeding ESLs. 

The indoor air modeling completed for this draft RI report and 
uncertainties with the Johnson-Ettinger model are presented in Attachment 
I2.  The text in Section 4.4.3 will be modified to note that significant 
uncertainties exist with the model, with a reference to Attachment I2. 

Because of these potential limitations, soil gas samples were collected in 
Subarea 3, and the results are presented in Attachment I8 the draft RI 
report.  VC was the only chemical detected in one of two soil gas samples 
collected in the area, and the detected concentration was below the Water 
Board’s ESL screening value used in the draft RI.   
Even though there is significant uncertainty surrounding the indoor air 
modeling results, the Navy recommends no further action at Subarea 3 
because: (1) the 1999-2000 removal decreased 1,2-DCE and VC 
concentrations in groundwater; and (2) concentrations of VC in area soil 
gas samples were below the Water Board’s ESL.   
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21. Comment: Section 6.3.5, HHRA Summary, page 6-12 and Appendix I, Section 
10.0, Results of the HHRA, pages I-41 through I-49:  The results of 
the incremental risk assessment are presented in the results section of 
the text of the Report and Appendix I.  This incremental risk 
evaluation assesses risks from potential exposures to the subset of 
chemicals detected at concentrations above ambient concentrations 
and with maximum chemical concentrations above residential risk-
based screening concentrations.  It is suggested that the results 
discussion for each subarea be revised to include the results of the 
ambient analysis.  This revision would provide information about 
both the total site risk from all detected chemicals, as well as the risk 
from only those detected chemicals, which are considered to be site 
related.  In addition, the results section in Appendix I does not include 
a discussion of risks from inhalation of volatile organic compounds 
(VOCs) in indoor air. 

Response: A discussion of the results from the ambient risk analysis is provided in 
Attachment I6 of Appendix I for each subarea; thus, no additional text will 
be added to the RI discussion of the results of the ambient analysis.  Per 
DTSC General Comment G4 (from John Christopher), the Navy will sum 
the risks from inhalation of indoor air from subsurface vapor intrusion 
with the results of the soil evaluation to provide an estimate of cumulative 
risk inclusive of all media.  The Navy will continue to include discussions 
of risk based on an incremental risk evaluation in the main appendix; 
discussion regarding the total risk evaluation will remain in Attachment 
I5. 

22. Comment: Appendix I, Section 6.2, Groundwater, page I-23:  Since groundwater 
at IA F1 is not a current or future drinking water supply, the only 
potentially complete exposure pathway to chemicals in groundwater is 
identified as the inhalation of VOCs released to outdoor and indoor 
air.  However, it is reasonable to expect that, since groundwater is 
detected at less than ten feet below ground surface (bgs), a future 
construction worker receptor could come into direct contact with 
chemicals in groundwater during excavation activities. Stating that 
the dermal pathway is “negligible” is not adequate justification or 
substantiation as certain trench activities could involve prolonged 
exposures of a construction worker to shallow groundwater such as 
installation of utility lines (see Page I-13, Section 5.3, second 
paragraph, last sentence).  Please revise the Report (including any 
related sections of Appendix I) to provide an evaluation of direct 
contact with groundwater for a future construction worker receptor. 
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In addition, Table I-1, Selection of Exposure Pathways needs 
formatting, as rationale for this pathway cannot be seen due to a 
narrow row height. 

Response: The RI report and Appendix I will be revised to provide an evaluation of 
dermal contact with and inhalation of volatile chemicals in groundwater 
encountered in a trench for the future construction worker receptor.  Table 
I-1 will be revised to identify dermal contact with groundwater as a 
complete and quantified exposure pathway for construction workers and 
will be reformatted for readability. 

23. Comment: Appendix I, Section 7.4.2.3 Exposure Parameters and Equation for 
Dermal Contact with Soil: This section cites an older version of the 
RAGS guidance (2001).  Based on a more current version of this 
guidance some of the dermal adherence factors have changed.  Please 
check the newest version of the document to ensure the most current 
factors are being used in the risk assessment: Risk Assessment 
Guidance for Superfund (RAGS), Volume I: Human Health 
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 
Assessment), USEPA, August 2004. 

Response: The more current RAGS Part E Guidance will be used for the draft final 
RI report (EPA 2004). 

24. Comment: Appendix I, Section 8.2, SFs: This section indicates that “as with 
dermal RfDs, dermal SFs representing the toxicity of the absorbed 
dose were derived by multiplying the oral SFs by an appropriate 
ABSGI value.  Please ensure this was actually done throughout the 
calculation tables. 

Response: Chemical-specific ABSGI values were applied only to oral reference doses 
of certain inorganic compounds in this HHRA.  The text in Section 8.2 of 
Appendix I will be revised to indicate that complete (100%) oral 
absorption was assumed for the remaining compounds, following EPA 
RAGS Part E guidance (EPA 2004). 

25. Comment: Appendix I, Section 9.4, Risks and Hazards Associated with Exposure 
to VOCs in Indoor Air, Page I-40:  It is stated in this section that, “it 
is likely that future on-site receptors will be exposed to either soil or to 
indoor air but not to both environmental media simultaneously,” and 
therefore the potential risk from inhalation of volatile constituents in 



HUMAN HEALTH RISK ASSESSMENT COMMENTS 
RESPONSES TO EPA COMMENTS PROVIDED BY CAROLYN D’ALMEIDA, RPM 

RTCs, Draft RI for IA F1 35 of 88 
Mare Island, Vallejo, CA 

indoor air is not considered as part of the cumulative risk estimate.  
However, mutual exclusion of these pathways as part of a complete 
exposure pathway is highly unlikely, especially given that specifics 
regarding future use of the site are unknown.  It is suggested that a 
cumulative risk, inclusive of risks from inhalation of VOCs in indoor 
air, be evaluated and discussed in the Report.  This discussion can be 
supplemented by estimates of site risk excluding indoor air exposures.  
The discussion surrounding this supplemental evaluation can include 
the facility point of view regarding future exposure scenarios. 

Response: As suggested, a presentation of the total cumulative cancer risk and 
noncancer hazard index inclusive of the indoor inhalation pathway will be 
added to Section 10 of Appendix I. 

26. Comment: Appendix I, Table I-3.3: EPA RAGS Part D Table 3, Exposure Point 
Concentration Summary, Incremental Risk Estimate, Groundwater:  
Mean intra-well concentrations were used as exposure point 
concentrations (EPCs) for constituents detected in groundwater at 
Subarea 5 to calculate quantitative estimates of risk/hazard.  Footnote 
(2) indicates that since there were less than ten measurements for each 
well, the mean instead of the 95% UCL of the mean was used.  It is 
not clear why the maximum detected concentration of each chemical 
was not used as the EPC.  Please revise the text in Appendix I to 
provide additional information regarding the derivation of EPCs for 
groundwater at Subarea 5.  In addition, this table requires formatting 
since the footnotes are cut off by the margin. 

Response: The text in Section I5.3.3 of Appendix I will be modified to further define 
“intrawell” and to discuss why the intrawell average was used instead of 
the maximum detected concentration.  The maximum detected 
concentration value is not representative of current or future conditions 
because historical sampling results have demonstrated that the 
concentrations have been decreasing over time.  Table I3-3 will be 
reformatted for readability. 

27. Comment: Attachment I8, Vapor Fate and Transport Modeling from Soil Gas 
for Indoor Ambient Air Exposure Pathways: The calculated 
attenuation factor for soil gas to indoor air concentrations (6300 
µg/m3/0.43 µg/m3 = 14,651) is unusually high.  For example, it is 29 
times greater than observed radon gas attenuation factors (Little, et. 
al., 1992).  Please revise the Indoor Ambient Air Exposure Pathways 
attachment to include a discussion of why the calculated attenuation 
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factors are so much greater than empirical data would suggest is 
reasonable.  Please include a sensitivity analysis of the parameters 
used in the modeling to support the discussion and include a 
discussion of the applicability of the Johnson and Ettinger model to 
shallow groundwater contamination. 

Response: As discussed in the Navy’s response to DTSC Specific Comment 13 (from 
John Christopher), the Navy will revise Attachment I8 to ensure the soil 
gas model parameters are appropriate for current site conditions and are 
updated to follow current regulatory guidance and practices.  In addition, a 
discussion regarding the modeled attenuation factors and their relation to 
empirical data will be added to the soil gas evaluation.  The uncertainty 
section will be revised to include discussion regarding the use of the vapor 
intrusion model for samples collected from shallow soil depths and 
shallow groundwater systems. 
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GENERAL COMMENTS 

G3. Comment: Human Health Risk Assessment: The RI Report should present the 
risk data for potential future residents along with the construction 
and commercial/industrial worker.  This information will be needed 
to complete the feasibility study and determine if cleanup to 
unrestricted reuse is necessary. 

Response: As indicated in the Navy’s response to EPA General Comment 2, 
evaluation of potential cancer risks and noncancer hazards for hypothetical 
residential receptors was presented in Attachment I7 (Appendix I) of the 
draft RI report.  The potential cancer risks and noncancer hazards to the 
future hypothetical resident were evaluated under Attachment I7 to 
separate the presentation of the likely receptors (industrial based on the 
current reuse plan) from the supplemental analysis of the residential 
receptors.  The Navy will move the results of the incremental risk 
evaluation for the hypothetical resident into the main appendix rather than 
an attachment.  However, it will be reiterated that the Navy will make 
recommendations for IA F1 based on the intended reuse of the property, 
which is industrial and open space.   

G4. Comment: Risk Management Range: The RI Report states that the risks between 
one in ten thousand (10-4) and one in one million (10-6) is in the risk 
management range and risk management decisions or an evaluation 
of remedial or removal action alternatives may be warranted.  DTSC 
policy is that a remedy resulting in cumulative site risk of lower than 
or equal to 10-6 is acceptable for unrestricted use.  A remedy resulting 
in a cumulative site risk between 10-6 and 10-4 may be acceptable, with 
justification acceptable to DTSC, for unrestricted use.  Each remedy 
proposed within that risk range must be evaluated individually to 
ensure that it is acceptable with regard to human health and the 
environment.  The individual risks of all the contaminants of concern 
are used to calculate the cumulative risk for a site.  DTSC is 
conservative in making risk management decisions, and requires 
substantial justification to accept a cumulative site risk of more than 
one in one million (10-6). 
Additional evaluation and justification is required for sites that have 
risks that fall within the risk range 10-6 and 10-4.  Depending on the 
evaluation in the Feasibility Study stage, remediation measures maybe 
required for the protection of the human health.  Sites can not be 
eliminated in the RI stage. 
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Response: It is the Navy’s position that feasibility studies (FS) are performed only for 
sites which require remedial action and that no-action records of decision 
can be developed based solely on the findings of an RI.  Only sites where 
cancer risks exceed 10-4 or hazard indexes exceed 1 require that remedial 
action be considered in an FS.  Sites where cancer risks are within the risk 
management range (10-6 to 10-4) do not automatically move to evaluation 
of remedial action in an FS, rather a risk management decision is made as 
to whether or not this is warranted.  

Specifically, the Navy will consider the provisions of the National 
Contingency Plan (NCP), at 40 Code of Federal Regulations (CFR) 
300.430(e)(2)(i)(A), which describe how ARARs and five other factors 
should used to develop “acceptable exposure levels that are protective of 
human health and the environment.”   
In accordance with the NCP, preliminary remediation goals for 
carcinogens will be set at a 10-6 excess cancer risk as a point of departure, 
but may be revised to a different risk level within the acceptable risk range 
based on the consideration of the appropriate factors including but not 
limited to exposure factors, uncertainty, and technical limitations (NCP 
preamble at 55 Federal Registry 8717, March 8, 1990).  When there is a 
high level of confidence that the cancer risks are representative of the site 
conditions, then decisions at the 10-4 risk level may be acceptable.   

As the reuse plan for IA F1 includes industrial and recreational park space, 
no part of IA F1 is planned for unrestricted use.  The Navy adheres to the 
basic CERCLA tenet of cleaning up for planned reuse.  The findings of 
this draft RI report are consistent with this approach. 

SPECIFIC COMMENTS 

10. Comment: Section 4.4.2, Groundwater Investigation, Page 4-10: Please discuss 
how the risks to future commercial/industrial worker for indoor air 
were calculated. 

Response: Section 4.4.2 provides the conclusions and recommendations for the 
groundwater investigation at Subarea 3.  The detailed description of the 
methodology used to evaluate vapor intrusion and its associated cancer 
risks and health hazards is presented in Appendix I, Attachment I2. 

11. Comment: Section 5.4.3, Decision Summary, Page 5-15: The text states that no 
further action is required to address the human health risks even 
though the risk for the Subarea 4 is greater than 10-6.  DTSC requires 
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additional measures to be taken when risk are greater than 10-6.  
Please review general comments for more details. 

Response: See the Navy’s response to DTSC General Comment 4 (from Rizgar 
Ghazi).  The text in Section 5.4.3 will be revised to indicate that this 
recommendation results from the consideration of the contribution of 
arsenic and B(a)P to the incremental risk. 

Arsenic and B(a)P contribute to 84 percent of the cancer risk, but none of 
the 40 samples with detectable arsenic had concentrations exceeding the 
95th percentile ambient value.  In addition, no B(a)P concentrations 
exceeded the industrial RSL.  These two key risk-related findings are 
considered instrumental in supporting the recommendation for no further 
action. 

12. Comment: Section 6.3.3.3, Summary of Soil and Groundwater Sample results, 
Page 6-11: The text on top of the page erroneously states that lead was 
above comparison criteria in two soil samples.  The table on Page 6-7 
indicates that four different locations had soil sample results above 
the comparison criteria.  Please conduct a review of the data and 
present the accurate information.  Also, review the Human Health 
Risk Assessment Summary section regarding the number of lead hit 
occurrences and its impact for human risks. 

Response: The table on Page 6-7 correctly summarizes lead detections in both soil 
and residue samples taken from the drain line in Building A-17.  This table 
shows four samples that exceed the comparison criteria for lead; however, 
it also indicates that two of these lead samples are residue samples taken 
in the drain line at Building A-17.  The line was cleaned in November 
2004 and these residue locations were subsequently removed.  Therefore, 
the text on the top of Page 6-11 correctly indicates that two soil samples 
exceeded the comparison criteria.  The HHRA text will be reviewed, and 
revised when necessary, to ensure lead is correctly discussed in the text 
with respect to number of detections and their resulting impacts on human 
health. 
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GENERAL COMMENTS 

G1. Comment: Overall:  This risk assessment is very clearly presented.  In particular, 
the methods used are very well presented and explained.  The Navy’s 
method of eliminating some COPC by comparison to screening 
criteria is not acceptable to DTSC.  We require that the Navy include 
all chemicals of potential concern (COPC) and present complete 
estimates of concern risk and non-cancer hazard.  After all COPC are 
included and the Navy present new estimates of risk and hazard, we 
expect that Sub-Areas 1, 2, 3, 4, and 6 will present no significant non-
cancer hazard for future workers and cancer risks will still fall within 
or below the risk management range of 1 E-6 to 1 E-4.  Estimated 
cancer risks for future workers at Sub-Area 5 are at least as high as 4 
E-5.  Once all COPC are included, new estimates of cancer risk for 
future workers at Sub-Area 5 might exceed 1 E-4. 

Response: The Navy acknowledges DTSC’s requirement to evaluate potential cancer 
risks and noncancer hazards that may result from exposure to all COPCs.  
To satisfy this requirement, the total and ambient risks were estimated and 
presented in the HHRA (Appendix I), in addition to the incremental risk 
estimate prepared to satisfy Navy requirements (that included the risk-
based screening step for COPC selection).  The total risk estimate presents 
the risks and hazards from potential exposure to all detected compounds, 
not including the inorganic compounds within ambient levels (statistically 
shown to be attributed to fill on which the area was constructed) and 
VOCs that were only detected once in groundwater.  The ambient risk 
estimate presents the risks and hazards from exposure to the inorganic 
compounds within ambient levels.  With all site-related COPCs included 
in the total risk estimate, and including the indoor inhalation pathway 
(please see the Navy’s response to EPA Specific Comment 25), cancer 
risks are either within or below the risk management range, and all hazard 
indices (HI) are below 1 for all six (currently seven) subareas at IA F1.   
This information will be presented in Section I10 of Appendix I. 

G2. Comment: Format of Report: We thank the Navy for adding the very helpful hot 
links to the Adobe portable data file (pdf); these greatly aided our 
review.  Unfortunately, in Appendix I, the Human Health Risk 
Assessment, links to references were only partially operational, and 
links to tables, figures, and sections of the text did not work at all. 
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Response: Appendix I will be revised to ensure that links to references, tables, 
figures, and sections are operational in the Adobe Acrobat (*.pdf) version 
of the draft final RI report. 

G3. Comment: Surrogate Chemicals:  The text and tables in the human health risk 
assessment used acceptable surrogate chemicals for detected 
chemicals with no published toxicity criteria, except for picric acid, as 
discussed below.  However, text in Section 2, 3, 4, and 5 of the main 
text states that chemicals with no toxicity were not evaluated (e.g., 
Sub-Area 1, “PAH Compounds in Soil”, p. 2-6.)  Please correct the 
main text to reflect what was done in the risk assessment. 
Picric acid or 2,4,6-trinitrophenol was detected in soil in all sub-areas.  
This chemical has no published toxicity criteria, and the Navy chose 
not to select a surrogate chemical for it.  The Navy should use an oral 
RfD of 5 E-4 mg/kg-day, which is the value in IRIS for 2,4,6-
trinitrotoluene (TNT).  Other possible surrogates for picric acid were 
1,3,5-trinitrobenzene and 2,4-dintro-phenol.  We chose TNT because 
it is at least similar in structure as the other two candidates and has 
the lowest RfD. 

Response: New text will be added to Sections 2.0, 3.0, 4.0, and 5.0 of the main text to 
indicate that acceptable surrogate chemicals were used in the HHRA in 
place of detected chemicals with no published toxicity criteria. 

The Navy agrees that 2,4,6-trinitrotoluene (CAS No. 118-96-7) has a 
chemical formula very similar to that of picric acid (CAS No. 88-89-1).  
The IRIS oral reference does (RfD) for TNT will be used as a surrogate 
for the RfD for picric acid. 

G4. Comment: Screening of Chemicals:  DTSC guidance permits sites to be screened, 
but not individual chemicals (DTSC, 1994a, b).  USEPA has similar 
guidance (EPA 2004b) for use of its Preliminary Remediation Goals, 
many of which are cited as screening values (EPA 2004a) in the 
current document.  Navy guidance on this subject, cited in this report 
as “Navy, 2001a”, is not acceptable.  We have notified the Navy of this 
fact on many prior occasions.  The Navy has presented its assessment 
as through each chemical were present in vacuo.  Receptors are 
exposed to the entire mixture of contaminants at each site, not just to 
one chemical at a time.  In Table I-2.1 through I-2.15, the Navy 
presents comparisons of maximum detected concentrations (Cmax) to 
screening values, but does not calculate ratios of the two, nor do they 
present a sum or such ratios.  A site may be screened out as 
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presenting no significant risk if the sum of those ratios is less than the 
carcinogenic effects.  Similarly, cancer risks and non-cancer hazards 
due to volatile chemicals were not summed for the indoor air 
pathway, and the indoor air pathway was not summed with other 
pathways.  This flaw in method must be corrected in the next draft of 
the risk assessment. 

Response: As indicated in the Navy’s response to DTSC General Comment 1 (from 
John Christopher), screening values were used to reduce the COPC list 
only under the incremental risk scenario; not under the total risk scenario.  
The Navy provided an evaluation of total risk in Attachment I5 of 
Appendix I.  The total risk scenario included all organic compounds 
detected in soil at the site, all inorganic compounds present above ambient 
concentrations, and all VOCs detected more than once in groundwater.  A 
discussion of the cancer risks and noncancer hazards for the total risk 
scenario, including the indoor inhalation pathway, was provided in Section 
I10 of Appendix I in the draft RI.  However, based on the comment above, 
the indoor air pathway calculations will be added to the risk calculations 
for soil to provide summed risk results for all media for a specific 
receptor.  In addition, the cancer risks and noncancer hazards estimated 
under the total risk scenario for Subarea 6 (recreational user) are presented 
in Attachment I3. 

SPECIFIC COMMENTS 

1. Comment: Acceptable Risk, Sec. 1.3.5, p. 1-22:  This section seems to indicate 
that remedial options will be considered only if estimated cancer risks 
exceed 1 E-4 or non-cancer hazard exceeds 1.0.  In fact, DTSC 
considers estimated cancer risks less than 1 E-6 to be acceptable.  
Risks in the range of 1 E-6 to 1 E-4 must be considered on a case-by-
case basis (the “risk management range”).  Risks greater than 1 E-4 
typically require remedial action.  Text in this section should agree 
with the correct presentation in Table 1-2. 

Response: It is the Navy’s position that only sites with cancer risks exceeding 10-4 or 
hazard indexes exceeding 1 always require that remedial action be 
considered in an FS.  Sites with cancer risks within the risk management 
range (10-6 to 10-4) do not automatically move to evaluation of remedial 
action in an FS; instead, a risk management decision is made as to whether 
remedial action is warranted or not.  The Navy agrees that sites with 
cancer risks below 10-6 or hazard indexes of < 1 are considered to present 
no unacceptable risk. 
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2. Comment: Ambient levels of PAH, Sec. 1.4.4.1, p. 1-27:  All detected PAH must 
remain as COPC.  DTSC does not accept elimination of PAH by 
comparison to “background” levels.  Ambient levels of PAH might be 
valuable in risk management decisions, but they have no place in the 
risk assessment itself. 

Response: As indicated in the Navy’s response to EPA Specific Comment 20, the RI 
report will be revised to clarify that the ambient levels for PAHs were not 
used to eliminate them from the HHRA.  All PAHs detected at the site 
were evaluated in the HHRA included in Appendix I. 

6. Comment: Receptors, Sec. I7.2.1, p. I-25:  We agree with the Navy that risk 
management decisions for Area F1 should be based on the 
construction and commercial/industrial exposure setting.  Risks for 
potential future residents are presented in the report, but these are 
not highlighted. 

Response: Comment noted.  The evaluation of risk to hypothetical residential 
receptors will be moved to the main appendix rather than in an attachment. 

7. Comment: Comparing Site Concentrations to Screening Values in Sub-Area I, 
Sec. I.10.1, p. I-42 & Table I-2.1:  [See General Comment 4 above.]  
The following comment applies to all sub-areas.  The Navy states on 
page I-42 that no COPC were identified in Sub-Area 1.  However, the 
method did not included consideration of possible additive effects of 
contaminants.  The Navy’s procedure does not follow DTSC guidance 
for screening risk assessments (DTSC, 1994a, b), and it is therefore 
not acceptable.  The screening of COPC shown in Tables I-2.1 
through I-2.15 is incomplete and must be re-done.  This incorrect 
screening leads to underestimation of carcinogenic risk and non-
cancer hazard in all sub-areas. 

Response: The screening approach presented in Tables I-2.1 through I-2.15 applies 
exclusively to the incremental risk scenario.  Under the total risk scenario 
(Attachment I5 for Subareas 1 through 5, and Attachment I3 for Subarea 
6), all organic chemicals detected in soil, all inorganic analytes present 
above ambient concentrations, and all VOCs detected more than once in 
groundwater were included in the evaluation, as presented in Tables I5-1.1 
through I5-1.15 for Subareas 1 through 5 (Attachment I5) and Table I3-2.1 
for Subarea 6 (Attachment I3). 
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8. Comment: Risk Characterization for Sub-Areas 1, 2, 3, 4, Sec I.10.1 through 
I.10.4, pp. I-42 ff.: The Navy estimates cancer risks in the range of 1 
E-7 to 5 E-6 for future workers at Sub-Areas 1 through 4.  Non-cancer 
hazard estimated at ~1 E-3 for each sub-area, which is far below the 
benchmark of 1.0.  Because some chemicals were screened out 
inappropriately and not included in the summation of cancer risk and 
non-cancer hazard, these values are underestimates, probably by <10-
fold.  Thus, cancer risks for the future workers at the various sub-
areas fall into the risk management range of 1 E-6 to 1 E-4, and non-
cancer hazards are <1.0. 

Response: The results listed in this comment were derived for the incremental risk 
scenario.  Cancer risks and noncancer hazards were estimated without 
risk-based screening for the total risk scenario in Attachment I3 (Subarea 
6) and Attachment I5 (Subareas 1 through 5).  The cancer risk estimates 
for future workers at Subareas 1 through 4 for the total risk scenario were 
less than half an order of magnitude higher than the estimates for the 
incremental risk scenario, ranging from 9 × 10-9 to 2 × 10-5 as presented in 
Attachment I5 of Appendix I.  Noncancer hazards for the total risk 
scenario are less than 1.0. 

9. Comment: Risk Characterization for Sub-Area 5, Sec. 10.5, pp. I-47 – I-48:  The 
Navy estimates cancer risks for soil pathways in the range of 2 E-7 to 
2 E-6 for future workers at Sub-Area 5.  Non-cancer hazard is 
estimated at ~2 E-2 for this sub-area, which is well below the 
benchmark of 1.0.  Cancer risk to future workers due to intrusion of 
volatile chemicals from subsurface into indoor air is estimated at 4 E-
5, driven mainly by perchloroethylene (PCE).  Because some 
chemicals were screened out inappropriately and not included in the 
summation of cancer risk and non-cancer hazard, these are 
underestimates of risk and hazard, probably by <10-fold.  The Navy 
concludes that cancer risks for Sub-Area 5 are within the risk 
management range of 1 E-6 to 1 E-4.  However, we caution against 
accepting this conclusion until all COPC are included and all 
pathways are summed.   

Response: The results listed in this comment were derived for the incremental risk 
scenario.  Cancer risks and noncancer hazards were estimated without 
risk-based screening for the total risk scenario in Attachment I3 (Subarea 
6) and Attachment I5 (Subareas 1 through 5).   

The cancer risk estimates for future workers at Subarea 5 for the total risk 
scenario (not including the inhalation of indoor air pathway) were less 
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than half an order of magnitude higher than the estimates for the 
incremental risk scenario, ranging from 5 × 10-7 to 5 × 10-6 as presented in 
Attachment I5 of Appendix I. 

The contribution from the indoor inhalation pathway will be added to the 
cancer risk and noncancer totals presented in Appendix I. 

10. Comment: Risk Characterization for Sub-Area 6, Attachment I3, pp. I3-1 ff.:  
Estimates of cancer risk at Sub-Area 6 are driven by polychlorinated 
biphenyls (PCB) and PAH, especially benzo(a)pyrene.  The non-
cancer hazard index was estimated at 0.31, which is less than the 
benchmark of 1.0.  This value is underestimated by an uncertain 
amount, due to inappropriate screening out of some COPC.  Cancer 
risks for Sub-Area 6 were estimated to be 7 E-6.  Even after inclusion 
of any missing carcinogenic COPC, this value is not likely to exceed 
the risk management range of 1 E-6 to 1 E-4.  For comparison, the 
Navy estimates ambient non-cancer risk and hazard at 2 E-5 and 0.26, 
respectively, driven almost entirely by arsenic. 

Response: The noncancer hazard index of 0.31 and cancer risk of 7 × 10-6 listed in 
this comment were derived for the total risk scenario for Subarea 6, as 
presented in Section I3.2.3 and Table I3-2.3 of Attachment I3.  COPCs 
excluded from the total risk estimates were limited to inorganic 
compounds occurring naturally within the environment.  Contributions to 
cancer risks and noncancer hazards for these inorganic compounds were 
provided in the separate ambient risk estimates per Navy guidance (Navy 
2004).  Cancer risks and noncancer hazards from chemicals within 
ambient levels are outside the scope of the Navy’s Environmental 
Restoration Program. 

11. Comment: Lead Exposures, Sec. I.10.7, pp. I-50ff.:  Lead in soil was not 
encountered at concentrations higher than USEPA Region 9 
Industrial PRG of 750 mg/kg.  Therefore, levels of lead in soil are 
acceptable for future commercial or industrial use of the property. 

Response: Comment noted.   

12. Comment: Residential Setting, Attachment I7, pp. I-1ff.:  Residential 
development for Investigation Area F1 is not anticipated at this time.  
For Sub-Areas 1 through 5, the Navy estimates cancer risks in the 
range of 1 E-7 and 3 E-4.  Non-cancer hazards are all <0.2.  Estimated 
cancer risks of 2 E-4 at Sub-Area 4 and 3E-4 at Sub-Area 5 were 
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driven to trichloroethylene (TCE) in indoor air and used a cancer 
potency factor for TCE not retracted by USEPA.  When the lower 
Cal/EPA cancer potency factor was used for TCE, these estimates 
were reduced to 2 E-5 and Sub-Area 4 and 3 E-5 at Sub-Area 5. 

Response: Comment noted. 

13. Comment: Modeling Vapor Intrusion with Soil Gas, Attachment I8, Sec. I.8.2.3, 
p. I8-4:  The Navy presents two estimates of concentrations of volatile 
organic chemicals in indoor air, one based on measurements in 
groundwater and the other based on soil gas.  We recommend using 
the former and excluding the latter.  From the many other sites we 
have seen at Mare Island, we have learned that groundwater is 
present at quite a shallow depth, 1-8 ft bgs, depending on the season.  
We have also learned that the artificial fill covering Area F1 and 
many other areas of Mare Island has a relatively low hydraulic 
conductivity.  From these two factors, one can surmise that the 
capillary fringe above the shallow groundwater is probably quite 
thick, perhaps reaching almost to the surface.  These subsurface 
conditions do not match the description of the vadose zone modeled 
by Johnson and Ettinger (Johnson, 2002; DTSC, 2005). 

Response: The Navy disagrees that the evaluation of soil gas vapor intrusion is not 
usable.  The Navy recently conducted a vapor intrusion risk evaluation at 
another Mare Island site (Installation Restoration Site 17 and Building 503 
Area [IR17]) that had similar site conditions (artificial fill, low hydraulic 
conductivity, and shallow groundwater table).  The Navy will revise 
Attachment I8 to ensure the soil gas model parameters are appropriate for 
current site conditions and are updated to follow current regulatory 
guidance and practices.  A comparison of the soil gas data to the 
constituents detected in surrounding soil and groundwater will also be 
conducted to determine which modeled vapor intrusion results are more 
appropriate for use in the revised HHRA.  For subareas that have vapor 
intrusion results for both groundwater and soil gas, only the results from 
one of the vapor intrusion evaluations will be added to the soil results.   

JOHN CHRISTOPHER’S CONCLUSIONS AND RECOMMENDATIONS 

1. Comment: The Navy may not eliminate COPC by comparison to PRGs.  Risks 
and hazards for all organic chemicals detected and all inorganic 
constituents present at concentrations exceeding ambient conditions. 
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Response: As indicated in the Navy’s response to DTSC General Comments 1 and 4 
(from John Christopher), the Navy acknowledges DTSC’s requirement to 
evaluate potential cancer risks and noncancer hazards that may result from 
exposure to all COPCs.  To satisfy this requirement, the total risk and 
ambient risk estimates were prepared and presented in the HHRA 
(Attachments I3 and I6 of Appendix I), in addition to the incremental risk 
estimate prepared to satisfy Navy requirements (including the risk-based 
screening step for COPC selection).  The total risk estimate presents the 
risks and hazards for all organic chemicals detected and all inorganic 
constituents present at concentrations exceeding ambient conditions.  The 
ambient risk estimate presents the risks and hazards from exposure to the 
inorganic compounds within ambient levels. 

2. Comment: For COPC with no published toxicity criteria, the Navy must use 
surrogate chemicals of similar structure which do have published 
criteria.  Please consult DTSC if any of the recommendations in the 
comments above are not clear. 

Response: Comment noted. 

3. Comment: DTSC requires that biodegradation be demonstrated in situ, rather 
than being inferred from the presence of possible degradation 
products in a medium. 

Response: Comment noted. Although data presented in Appendix L do not allow 
quantification of the biodegradation rates for the VOCs, the demonstrated 
occurrence of natural attenuation (via reductive dechlorination) supports 
the previous groundwater modeling (Sullivan and Tetra Tech 2005). 
 

4. Comment: Exposure point concentrations must be derived from data which 
maximize rather than minimize the probability of exposure occurring. 

Response: Comment noted. 

5. Comment: After all COPC are included and the Navy presents new estimates of 
risk and hazard, we expect that Sub-Areas 1, 2, 3, 4, and 6 will present 
no significant non-cancer hazard for future workers and cancer risks 
will still fall within or below the risk management range of 1 E-6 to 1 
E-4.  Estimated cancer risks for future workers at Sub-Area 5 are at 
least as high as 4 E-5.  Once all COPC are included, new estimates of 
cancer risk for future workers at Sub-Area 5 might exceed 1 E-4. 
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Response: As indicated in the Navy’s response to DTSC Specific Comments 4, 5, 
and 6 (from John Christopher), cancer risks and noncancer hazards were 
estimated with all site-related COPCs included in the total risk scenario.  
For this risk scenario, including the inhalation of indoor air pathway, no 
significant noncancer hazards were presented and all cancer risks were 
within or below the risk management range of 10-6 to 10-4 for future 
workers in all six (currently seven) subareas. 

The hazard indices and cancer risks estimated for all subareas under the 
total risk scenario, including the inhalation of indoor air pathway, shall be 
presented in Section I10 of Appendix I. 

6. Comment: Vapor intrusion to indoor air should be modeled using groundwater 
as a source term for all of Area F1, because groundwater is so shallow 
and the hydraulic conductivity of the surface soil is low. 

Response: As discussed in the Navy’s response to DTSC Specific Comment 13 (from 
John Christopher), the Navy will provide a comparison of the soil gas data 
to the constituents detected in surrounding soil and groundwater to 
determine which modeled vapor intrusion results are more appropriate for 
use in the revised HHRA.   
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GENERAL COMMENTS 

G2. Comment: Industrial preliminary remediation goals (PRGs) for soil “were used 
to focus the RI discussion on those chemical concentrations that may 
pose risk to human and ecological receptors at IA F1” (Page ES-2).  
Industrial PRGs were developed to protect the health of industrial 
workers and have no direct relationship to potential ecological 
impacts. 
a. Ecological benchmarks for soil should be included to determine 

ecologically relevant thresholds for nature and extent, but all soil 
data of appropriate depth should continue to be included in the 
screening-level ecological risk assessment (SLERA). 

b. In addition, the text within the chemical characterization section 
for each subarea (e.g. Section 3.3.3) refers to chemicals below 
comparison criteria as “not expected to pose a significant risk to 
human health or the environment.” The phrase “or the 
environment” should be removed from each instance since 
industrial PRGs are not indicators of ecological risk. 

Response: a.  As stated in the uncertainty section of the screening-level ecological 
risk assessment (SLERA) in Appendix J (Section 6.1), “Areas sampled 
in IA F1 included disturbed soils, areas under pavement or gravel, and 
areas directly adjacent to buildings or other structure such as electrical 
towers.  Many of these conditions do not provide suitable habitat for 
the establishment or enrichment of many ecological receptors and in 
fact may deter ecological receptors from inhabiting portions of IA F1.  
Because this ERA does not restrict data based on the suitability of the 
habitat, some areas that are not conducive for ecological receptors 
(such as soil under pavement) were still evaluated as if they provide a 
suitable habitat.  The assumption that all areas are a suitable habitat for 
ecological receptors will tend to overestimate risks because the 
maximum detected concentration, which is used in the SLERA, may 
be based on data that does not represent a potential complete exposure 
pathway (for example, soil under pavement for plants).”  For these 
reasons, the soil comparison criteria used to determine the nature and 
extent of contamination focused on human health risk benchmarks. 
Furthermore, the nature and extent discussion includes samples 
collected at depths greater than the exposure depths for ecological 
receptors, and comparison of deep soils to ecological criteria is not an 
appropriate comparison.  The HHRA and SLERA still evaluated all 
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detected chemicals, regardless of whether the chemical exceeded the 
comparison criteria.  

 b.  The text within the chemical characterization section for each subarea 
(e.g., Section 3.3.3) will be revised as suggested to remove the 
statement that “chemicals detected at concentrations below 
comparison criteria are not discussed because they are not expected to 
pose a significant risk to human health or the environment.”  In 
addition, the Navy will remove the sentence in the executive summary 
that “comparison criteria were used to focus the RI discussion on those 
chemical concentrations that may pose risk to human and ecological 
receptors at IA F1.”  The executive summary will be revised to state 
that “comparison criteria were used to evaluate analytical results and 
narrow the focus of the chemical characterization discussion in this RI 
report.  The Navy and the regulatory agencies developed comparison 
criteria based on the assessment of existing and future use of IA F1 
and the beneficial uses of groundwater.”   

G3. Comment: Figures illustrating the distribution of individual chemicals 
considered to pose unacceptable ecological risk should be included for 
each subarea, similarly to those included for chemicals that exceed 
comparison criteria. 

Response: The SLERA identified the following chemicals in the upland habitat as 
posing potential unacceptable risks to ecological receptors:  chromium, 
copper, lead, nickel, and zinc.  Figures J5 through J-11 of Appendix J 
(SLERA) present the distribution of these and other chemicals within IA 
F1.  The evaluation of ecological risk in this area is complex and, 
therefore, these figures are best presented in the SLERA.   

G5. Comment: The ERA summary for each subarea (e.g., Section 3.3.6) should detail 
the specific chemicals and receptors for which the low and high TRV-
based hazard quotients exceed one based on SLERA and risk 
refinement evaluations.  A table for each subarea should list all 
hazard quotients (HQ) values for each chemical and receptor 
combination resulting from both evaluations. 

Response: The SLERA evaluated risk by habitats, specifically the upland habitat 
(Subareas 1 through 5) and the wetland habitat (Subarea 6).  The requested 
information was not developed on a subarea-by-subarea basis.  Section 7.1 
of Appendix J provides summary tables of the specific chemicals for 
which the low and high toxicity reference value (TRV)-based hazard 
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quotients (HQ) exceed 1.  Ecological risk drivers are then discussed in the 
ERA summary for each subarea where elevated concentrations of these 
risk drivers were detected in that particular subarea. 

G6. Comment: More sampling is needed in Subarea 6, particularly near the outfalls 
where only a single location for each outfall was sampled. 

Response: The Navy collected additional samples from Outfalls 33, 34, 35, and 36 
located within IA F1 in January 2007 and February 2009.  Sampling in 
Subarea 6 was initially designed to assess potential contamination of 
wetland sediments as a result of discharge at outfalls from upland sources.  
Except for one outfall sample location (SM44o, associated with Outfall 
33), the Draft RI report findings indicate that the outfall locations are not 
associated with extensive contamination and that potential upland 
contamination sources have been removed.  However, the Navy is 
currently evaluating potential contamination associated with outfalls that 
drain to the offshore areas of Mare Island in the upcoming offshore IA K 
RI report.  Outfalls 33, 34, and 35 within Subarea 6 of IA F1 are located 
within sloughs flooded by water from Mare Island Strait during mid tides 
to high tides.  Thus, potential contamination at Outfalls 33, 34, and 35 
located with IA F1 will be evaluated in the offshore IA K RI report rather 
than the IA F1 RI report.  The location of Outfall 36 was never observed 
in the field and remains unconfirmed.  Thus, samples collected near the 
reported location of Outfall 36 will continue to be evaluated in the IA FI 
RI report.  Figures showing detail for Subarea 6 in the IA F1 RI report will 
be revised to explain that Outfalls 33, 34, and 35 will be addressed under 
the IA K RI report; Outfall 36 will remain within the IA F1 RI report.   

G7. Comment: Only chemicals that exceeded or did not have a toxicological 
benchmark were identified as chemicals of potential ecological 
concern (COPECs) and evaluated in the SLERA.  All other chemicals 
were eliminated from further evaluation by this screen.  All detected 
chemicals and metals greater than ambient should be evaluated in the 
SLERA. 

Response: The screening against benchmarks before the SLERA will not be included 
in the Draft Final RI; all of the chemicals previously screened will be 
evaluated in the SLERA.  

G8. Comment: Chemicals with a detection frequency of less than five percent or a 
HQ less than five were not retained as COPECs for plants or 
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invertebrates in the baseline ecological risk assessment (BERA).  The 
frequency of detection is dependent on the density of sampling and the 
sensitivity of the analytical method, and is not directly related to 
exposure.  The arbitrary use of a factor of five times the toxicity 
benchmark is also not recommended and is unnecessary.  Other lines 
of evidence, such as bioassays or additional tissue analysis, could be 
used to address site-specific soil/sediment characteristics that may 
limit exposure, if necessary. 

Response: Silver was the only COPEC excluded based on frequency of detection.  
Silver was a COPEC only for plants in the upland habitat.  The risk 
refinement of the SLERA COPECs (Step 3a of the BERA) will be revised 
to include an evaluation of silver risk to plants if silver poses potential risk 
in the draft final SLERA.   

 Step 3a of the BERA will be revised so that all chemicals with a maximum 
hazard quotient (HQmax) exceeding 1 based on the low TRV in the SLERA 
will be included in the risk refinement assessment.  Results of this 
evaluation will be presented in Appendix J, Section 8.4, of the revised RI 
report. 

G9. Comment: The upland and wetland ecological receptors and their associated 
exposure factors for IA H1 as described in the Final RI (Weston 2005) 
resulted from substantial evaluation and discussion.  Similarly, the 
derivation of bioaccumulation factors for Mare Island tissue samples 
was done for the IA H1 Feasibility Study (Weston 2006).  This 
information should be adopted for the upland and wetland ERA for 
IA F1 habitats as appropriate to save time in further discussions and 
provide consistency between areas of Mare Island. 

Response: Ecological receptors that will be evaluated in the revised RI include the 
gray fox (Urocyon cinereoargenteus), salt marsh harvest mouse 
(Reithrodontomys raviventris), northern harrier (Circus cyaneus), great 
blue heron (Ardea herodias), mallard (breeding and non-breeding) (Anas 
platyrynchos), killdeer (Charadrius vociferous), California vole (Microtus 
californicus), ornate shrew (Sorex ornatus), and western meadowlark 
(Sturnella neglecta).  The text and tables in Section 5.1 of Appendix J will 
be revised to more clearly explain the derivation of bioaccumulation 
factors (BAF).  Mare Island-specific median BAFs for pickleweed, plants, 
invertebrates, and small mammals were calculated as part of the onshore 
ERA (Tetra Tech 2002b).  First, BAFs were calculated for discrete 
locations using the concentrations for co-located tissue and soil/sediment 
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samples.  Second, the median of all of the calculated BAFs was identified 
and used for the median BAF.  The median tissue concentrations were not 
divided by the median soil concentrations to calculate median BAFs.  The 
Mare Island median BAFs include data for IAs H, I, and J whereas the IA 
H1 BAFs are specific to only IA H1; therefore, the Mare Island-specific 
median BAFs are more appropriate for use at IA F1 and were specifically 
developed for conducting the SLERAs in IAs where no tissue samples 
were collected (Tetra Tech 2002b).  Although sediment to invertebrate 
BAFs based on clam tissue were calculated from the 28 day 
bioaccumulation test using Macoma nasuta collected from locations in the 
mudflat and offshore area of IA F1, the BAFs represent offshore 
conditions.  Therefore, the median Mare Island-specific BAFs collected 
from the tidal wetlands in IAs H and I were considered more appropriate 
for use in the food chain models for wetland vertebrate receptors because 
they were collected specifically for use in tidal wetlands.  Risk to offshore 
receptors will be evaluated in the IA K RI Report.  When median BAFs or 
IA F1 BAFs were not available, literature BAFs were used.    

SPECIFIC COMMENTS 

1. Comment: Page ES-2, Chemical Characterization.  As mentioned above, 
industrial PRGs cannot be used to evaluate potential risk to ecological 
receptors.  Therefore, please remove “ecological receptors” from the 
statement regarding how industrial PRGs were used. 

Response: The Navy will revise the sentence in the executive summary - 
“comparison criteria were used to focus the RI discussion on those 
chemical concentrations that may pose risk to human health and ecological 
receptors at IA F1” – and instead state that “comparison criteria were used 
to evaluate analytical results and narrow the focus of the chemical 
characterization discussion in this RI report.  The Navy and the regulatory 
agencies developed comparison criteria based on the assessment of 
existing and future use of IA F1 and the beneficial uses of groundwater.” 

3. Comment: Page 1-21, Section 1.2.5.  The exposure pathway for ecological 
receptors should include surface water as well as soil and sediment. 

Response: The surface water exposure pathway from the Mare Island Strait is not 
included because chemical concentrations in the strait are influenced by 
current San Francisco Bay conditions, transport of contaminants in the 
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Napa River, and other sources not associated with past operations at Mare 
Island Naval Shipyard. 

5. Comment: Page 1-23, Section 1.3.5.  The decision rules for the SLERA use 
“unacceptable risk” as the threshold for further evaluation.  A 
summarized description of how acceptable and unacceptable risks 
were defined would be helpful. 

Response: Section 1.3.5 will be revised to indicate that chemicals that pose 
potentially unacceptable risk in the SLERA are defined as those that have 
an HQ greater than 1.0 based on the low TRV or do not have a benchmark 
or TRV.  The text will also be revised to indicate that chemicals that pose 
unacceptable risk in Step 3a of the BERA are determined based on the 
weight of evidence.  The last sentence in Section 1.3.5 will be revised to 
read, “If site conditions pose acceptable risk based on the SLERA and 
Step 3a of the BERA, no further action is warranted at the site to address 
ecological concerns.” 

6. Comment: Page 1-23, Section 1.3.5.  The stated purpose of a baseline (B) ERA is 
to “(1) identify and characterize the current and potential threats to 
the environment from a hazardous substance release, (2) evaluate the 
ecological effects of alternative remediation strategies, and (3) 
establish cleanup levels in the selected remedy that will protect those 
natural resources at risk.”  Objectives 2 and 3 relate to the evaluation 
of remedial alternatives and determination of cleanup goals that 
typically occur in a feasibility study rather than during a BERA.  
Therefore, it would be more appropriate to remove these two phrases 
from the described purpose of a BERA. 

Response: Although Steps 2 and 3 are more related to the FS phase, Step 8 of EPA 
guidance (EPA 1997) and Tier 3 of Navy policy (Navy 2003a) state that 
these two steps are part of the BERA’s purpose.  However, for the purpose 
of this report, objectives 2 and 3 will be removed from the text in Section 
1.3.5. 

7. Comment: Page 1-27, Section 1.4.4.1.  The text states, “Trivalent chromium is 
known to occur naturally in the environment and is relatively 
nontoxic even in high concentrations.”  Exposure to hexavalent 
chromium generally causes toxicity lower concentrations than the 
trivalent form (Eisler 2000).  However, the difference in relative 
toxicity for hexavalent and trivalent forms is generally lower for 
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aquatic organisms than for mammals.  In addition, plants absorb 
trivalent chromium more rapidly than the hexavalent form whereas 
the reverse is true in animals 
(http://www.epa.gov/ecotox/ecossl/pdf/eco-ssl_chromium.pdf).  
Conversions between trivalent and hexavalent chromium occur in 
both abiotic and biotic conditions.  Therefore, please revise the 
statement above to “trivalent chromium… is generally less toxic than 
the hexavalent form.” 

Response: The text will be revised as requested. 

8. Comment: Page 1-30, Section 1.5.  Potential pathways should include migration 
from sediment to surface water during the tides, and re-deposition of 
suspended particulate within the tidal wetlands, particularly near the 
stormwater outfalls. 

Response: Sampling in subarea 6 was designed to assess potential contamination of 
wetland sediments as a result of discharge at outfalls from upland sources.   
Evaluation of pathways within the tidal area will be addressed in the 
offshore IA K RI.  Outfalls 33, 34, and 35 within Subarea 6 of IA F1 are 
located within sloughs flooded by water from Mare Island Strait during 
mid tides to high tides.  Thus, evaluation of pathways within the tidal area 
and potential contamination at Outfalls 33, 34, and 35 located with IA F1 
will be evaluated in the offshore IA K RI report rather than the IA F1 RI 
report.  The location of Outfall 36 was never observed in the field and 
remains unconfirmed.  Thus, samples collected near the reported location 
of Outfall 36 will continue to be evaluated in the IA FI RI report.   

9. Comment: Page 1-38, Section 1.7.3.  The salt marsh harvest mouse (SMHM) is 
the only vertebrate ecological receptor specifically identified.  The 
selected vertebrate receptor species and the feeding guilds they 
represent should be clearly identified for both upland and wetland 
habitats in this section. 

Response: Section 1.7.2.1.5 will be revised to provide the surrogate species evaluated 
and the feeding guilds they represent.  The receptors to be evaluated in the 
revised RI are listed in the response to DFG General Comment 9.  

10. Comment: Page 1-39, Section 1.7.3.  The exposure point concentrations (EPCs) 
used, whether maximum detected or 95th upper confidence limit 
(UCL), should be identified.  In addition, the criteria for “immediate 
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or significant,” “potential,” or “little or no” risk should be defined 
relative to the high or low toxicity reference values (TRV) for 
vertebrates or benchmarks for plants and invertebrates. 

Response: The second paragraph of Section 1.7.3 indicates that “For chemical 
concentrations greater than ambient concentrations or for which no 
ambient concentrations exist, COPECs were identified for plants, 
invertebrates, and vertebrates by comparing the maximum concentrations 
of these chemicals in soil and sediment samples with toxicological 
benchmarks. Any chemical with a maximum concentration greater than 
the toxicological benchmark was identified as a COPEC. ”  

 The sentence in Section 1.7.3 stating “These doses are compared with 
TRVs to evaluate whether immediate or significant risk, potential risk, or 
little to no risk exists for a typical individual.” will be revised to say “these 
doses are compared with high and low TRVs to calculate HQs.  An HQ 
greater than 1 indicates a chemical poses a potential risk and requires 
further evaluation in the BERA. ” 

13. Comment: Table 1-2.  The inhalation pathway should be included for potential 
exposure of burrowing animals to volatile organic chemicals (VOCs).  
In addition, in the decision rule for ecological risks the term 
“negligible” should be replaced with “acceptable” or “not requiring 
further action.” 

Response: The revised RI will include an evaluation of the inhalation pathway for the 
California vole. 

 In Table 1-4 (previously Table 1-2), the term “negligible” will be replaced 
with “acceptable” as suggested. 

14. Comment: Page 2-2, Section 2.1.2.  “The upper layer of soil in this area was 
removed and burned and decontaminating solutions were spread on 
the ground surface, followed by a freshwater wash down ( )”  If 
burning did not occur in situ, where did the burning occur?  What 
chemicals were used for decontamination?  Was freshwater wash 
water contained, collected, or allowed to run off? 

Response: Section 2.1.2 will be revised to state “According to the initial assessment 
study, all burning and flashing was conducted at the ordnance disposal 
area, located in Installation Restoration Site 05 (IR05).  Decontamination 
included a washdown of building interiors with a hot solution of 5 percent 
sodium hydroxide, 10 percent sodium sulfide, and 85 percent water, by 
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weight.  All liquids were reportedly caught or routed to sanitary sewers, 
and treated (E&E 1983).” 

15. Comment: Pages 2-6 to 2-7, Section 2.3.3.1.  The tables of inorganic and 
polynuclear aromatic hydrocarbon (PAH) results contain a column 
labeled “comparison criteria.”  These values should be labeled as 
“industrial PRG” or “Mare Island artificial fill ambient,” as 
appropriate, in either the column headers or the footnotes. 

Response: Where applicable, footnotes defining the comparison criteria will be added 
to tables comparing results to comparison criteria, as suggested. 

16. Comment: Figure 2-6.  As mentioned in the general comments above, please 
include figures illustrating the distribution of nickel, chromium, lead, 
and zinc in Subarea 1 since they pose unacceptable ecological risk. 

Response: Figures illustrating the distribution of chemicals of ecological concern are 
presented in Appendix J, the SLERA (see Figures J-3 through J-11). 

19. Comment: Appendix A.  As mentioned above, the use of industrial and 
residential PRGs is not applicable for evaluating potential ecological 
impacts from soil contamination. 

Response: As indicated in Navy’s response to DFG General Comment 2(b), the Navy 
will revise the executive summary and chemical characterization sections 
for each subarea (e.g., Section 3.3.3) to clarify that PRGs are not being 
used to evaluate ecological impacts.  Appendix A of the RI report contains 
tables listing the comparison criteria used in the RI report and does not 
make any statements suggesting PRGs are being used to evaluate 
ecological impacts.  Thus, Appendix A does not need to be revised in 
response to this comment. 

20. Comment: Page J-6, Section 2.1.1.  “The remaining portion of the upland habitat 
consists of unpaved soils and tidal wetlands.”  Presumably, the tidal 
wetlands are not considered part of the upland habitat.  Therefore, 
this description should be revised. 

Response: The words “and tidal wetlands” will be deleted. 

21. Comment: Page J-6, Section 2.1.2.  The wetland area in Subarea 6 is listed here 
as 2.6 acres, whereas in Section 7 above the value of 6.2 acres is used 
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(Page 7-1).  This inconsistency should be revised.  Part of this 
discrepancy may be attributed to the tidal stage when the wetland 
boundaries were determined, as would be typical in shallow gradient 
tidal wetlands. 

Response: The value of 2.6 acres is a typographical error and will be corrected to 
read 6.2 acres. 

22. Comment: Pages J-9, Section 2.3.2.  Exceedance of a toxicological benchmark or 
the absence of a benchmark was required for chemicals of potential 
ecological concern (COPECs).  All other chemicals were eliminated 
from further evaluation by this screen.  All detected chemicals and 
metals greater than ambient should be evaluated in the SLERA. 

Response: Please see the Navy’s response to DFG General Comment 7 (from Beckye 
Stanton). 

23. Comment: Page J-11, Section 2.4.2.  “Available data are insufficient to evaluate 
the inhalation exposure route for animals; therefore, inhalation is not 
evaluated in this SLERA.”  This statement is inaccurate, as inhalation 
exposure to volatile organic chemicals (VOCs) to burrowing animals 
has been evaluated previously. 

Response: Please see the Navy’s response to DFG Specific Comment 13 (from 
Beckye Stanton). 

24. Comment: Page J-13, Section 2.4.3.  The assessment endpoints should be clearly 
identified for both upland and wetland habitats and should include 
both insectivorous/invertivorous and herbivorous birds. 

Response: Section 2.4.4 will be revised to clearly identify the receptors by habitat 
and the feeding guilds they represent.  The receptors to be evaluated in the 
revised RI are listed in the response to DFG General Comment 9. 

25. Comment: Pages J-14 to J-15, Section 2.4.3.  Measurement endpoints should also 
be segregated between upland and wetland habitats with ecological 
receptors and their feeding guilds identified for each (see table below).  
The Navy did not propose receptors for several feeding guilds and did 
not clearly identify receptors by habitat types.  For example, salt 
marsh harvest mouse (SMHM) is identified as a receptor, but would 
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be most appropriate for the wetland habitat.  California vole may be 
used as a surrogate for herbivorous mammals in the upland habitat. 

Feeding Guilds  Upland habitat  Wetland habitat  
Herbivorous 
mammal  

California vole * #  SMHM + #  

Herbivorous bird  Mourning dove or 
CA quail *  

Mallard (non-breeding) 
* #  

Insectivorous/Invert
ivorous bird  

Western 
Meadowlark * #  

Killdeer + #  
Mallard (breeding) * #  

Insectivorous/Invert
ivorous mammal  

Ornate Shrew * #  Suisun/Ornate Shrew *  

Carnivorous bird  Northern Harrier 
* #  

Northern Harrier + #  

Carnivorous 
mammal  

Gray fox + #  Gray fox #  

Piscivorous bird  Not applicable  Great Blue Heron #  
+, currently proposed by the Navy for IA F1  
*, possible receptor recommended by DFG-OSPR  
#, used in Mare Island IA H1 ERA 
 

Response: Section 2.4.4 will be revised to clearly identify the receptors by habitat 
and the feeding guilds they represent.  The receptors to be evaluated in the 
revised RI are listed in the response to DFG General Comment 9 and 
include those recommended by DFG in this comment. 

26. Comment: Page J-42, Section 4.2.1.  “No information is available about the 
toxicological effects of barium on aquatic invertebrates (ATSDR 
1990).”  Published studies on barium toxicity on aquatic invertebrates 
include one with marine bivalves (Spangenberg & Cherr 1996), and 
those summarized in the World Health Organization report 
(http://www.inchem.org/documents/cicads/cicads/cicad33.htm#10.1) 

Response: Section 4.2.1 will be revised to incorporate relevant information on the 
toxicological effects of barium on aquatic invertebrates from the two 
studies identified by the reviewer (Spangenberg & Cherr 1996 and World 
Health Organization report [http://www.inchem.org/Documents/cicads/ 
cicads/cicad33.htm#10.1]). 

http://www.inchem.org/Documents/cicads/%20cicads/cicad33.htm%2310.1�
http://www.inchem.org/Documents/cicads/%20cicads/cicad33.htm%2310.1�
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27. Comment: Page J-47, Section 4.2.1. Similarly, information on cobalt toxicity to 
aquatic invertebrates is available (Diamond et al. 1992; Nagpal 2004). 

Response: Relevant information on the toxicological effects of cobalt on aquatic 
invertebrates from the two studies identified by the reviewer (Diamond 
and others 1992; Nagpal 2004) will be incorporated into Section 8.4.2 of 
Appendix J. 

28. Comment: Page J-44, Section 4.2.1.  Similarly, information on thallium toxicity to 
aquatic invertebrates is available (Lan & Lin 2005). 

Response: Relevant information on the toxicological effects of thallium on aquatic 
invertebrates from the study identified by the reviewer (Lan and Lin 2005) 
will be incorporated into Section 8.4.2 of Appendix J. 

29. Comment: Page J-60, Section 5.1.  The definitions of the variables used should 
include whether they are dry weight or wet weight values. 

Response: The definitions of the variables in the food-chain modeling equation 
presented in Section 5.1, Exposure Assessment: Food-Chain Model, will 
be revised to clarify that ingestion rates and soil concentrations are based 
on dry weight.  Instead of listing the units as mg/kg, the units will be listed 
as mg/kg dry weight. 

30. Comment: Page J-61, Section 5.1. Please revise the following statement, “Because 
the goal of the SLERA is protection of populations rather than 
individuals…”  It is DFG-OSPR’s position that protection of an 
individual of a species from the toxic effects of a chemical 
contaminant(s) is protective of the population.  Apart from plants, 
invertebrates, and perhaps fish, we know of no acceptable adverse 
effects level or criterion that is unequivocally protective of mammal 
and bird populations.  Therefore, protection of the individual, as 
implied by use of the no adverse effect TRV, is the most protective or 
conservative means of assuring animal populations are not adversely 
affected by chemical contaminants. 

Response: The sentence identified in Section 5.1 will be deleted.  References to the 
protection of populations in Section 2.4.3 will also be deleted. 

31. Comment: J-61 to J-64, Sections 5.1.1 to 5.1.4 and Tables J-11 to J-14. 
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a. The percentage of soil in diet (e.g., 1 percent) should not be 
subtracted from the total ingestion rate” (e.g., 100 percent) to 
obtain the food ingestion rate (e.g., 99 percent).  The food ingestion 
rate is calculated independently based on caloric requirements and 
assimilation or from direct field measurements and therefore, 
should be 100 percent of the “total ingestion rate”. 

b. Updated estimations of the bioaccumulation between soil and 
biota should be used, including the U.S. Environmental Protection 
Agency’s regression models used in the ecological soil screening 
level (Eco-SSL) process 
(http://www.epa.gov/ecotox/ecossl/pdf/ecossl_attachment_4-1.pdf).  
In addition, DFG-OSPR recommends a default value of one, 
rather than zero, if an appropriate conversion is unavailable. 

c. It is unclear why the equation for all birds was used for Northern 
Harrier rather than the one for carnivorous birds (Nagy 2001). 

d. The proposed soil ingestion for killdeer is 7.3 percent based on the 
least sandpiper.  We recommend the average soil ingestion for 
four sandpiper species (18 percent) for killdeer (Beyer, Connor, & 
Gerould 1994), as was used in the IA H1 ERA. 

e. Individual bioaccumulation factors (BAFs) should be calculated 
for each location from which co-located tissue and soil/sediment 
samples were collected, as was done for IA H1. Statistics (e.g., 
median or maximum) can then be calculated for the population of 
location-specific BAFs. In addition, a graph of the paired tissue 
and soil/sediment concentrations can be used to determine 
whether the assumptions of linearity and a y-intercept of zero are 
correct. This process preserves the direct relationship between co-
located samples rather than dividing the median tissue 
concentration across all locations by the medial soil concentration 
across the site. 

Response: a.  The prey ingestion rates will be calculated as described by the reviewer 
and the dose parameter tables (Tables J-9 through J-17) will be revised 
to reflect the changes.  

 b.  The BAF tables (Tables J-20 through J-25) will be updated to include 
EPA ecological soil screening levels (Eco-SSL) BAFs (EPA 2005) 
instead of the EPA 1999 BCFs (EPA 1999), which are now outdated.  
Additionally, if no BAF exists, a default BAF of one will be used for 
the SLERA. 
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 c.  The more specific equation for carnivorous birds will be used instead of 
the equation for all birds.   

 d.  The more conservative ingestion rate of 18 percent will be used for the 
killdeer.   

 e.  The text in Section 5.2.1 will be revised to more clearly explain the 
calculation of median BAFs.  Mare Island-specific median BAFs for 
pickleweed, plants, invertebrates, and small mammals were calculated 
as part of the onshore ERA (Tetra Tech 2002b) in a process similar to 
the one described by the reviewer.  First, BAFs were calculated for 
discrete locations using the concentrations for collocated tissue and 
soil/sediment samples.  Second, the median of all of the calculated 
BAFs was identified and used for the median BAF.  The median tissue 
concentrations were not divided by the median soil concentrations to 
calculate median BAFs.  The Mare Island median BAFs include data 
for IAs H, I, and J whereas the IA H1 BAFs are specific to only IA 
H1; therefore, the Mare Island-specific median BAFs are more 
appropriate for use at IA F1 and were specifically developed for 
conducting the SLERAs in IAs where no tissue samples were collected 
(Tetra Tech 2002b).  Although sediment to invertebrate BAFs based 
on clam tissue were calculated from the 28 day bioaccumulation test 
using Macoma nasuta collected from locations in the mudflat and 
offshore area of IA F1, the BAFs represent offshore conditions.  
Therefore, the median Mare Island-specific BAFs collected from the 
tidal wetlands in IAs H and I were considered more appropriate for use 
in the food chain models for wetland vertebrate receptors because they 
were collected specifically for use in tidal wetlands.  Risk to offshore 
receptors will be evaluated in the IA K RI Report.  When median 
BAFs or IA F1 BAFs were not available, literature BAFs were used.    

32. Comment: Page J-70, Section 5.3.2.  A TRV for birds exposed to royal demolition 
explosive (RDX) is available for use in a quantitative evaluation of 
potential risk 

  (http://chppm-www.apgea.army.mil/eraqg/tox/WTA(RDX)Final(July%202002.pdf). 

Response: The TRV for cyclotrimethylenetrinitramine (RDX) from Levine and 
others (1983) will be used in the revised food-chain modeling. 

33. Comment: Page J-82, Section 5.4.2.  It would be helpful to list out the chemicals 
for which no TRVs for mammals were found and therefore no risk 
evaluation was done. 

Response: A list of chemicals with no TRV will be added to the uncertainty section.   
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34. Comment: Page J-91, Section 7.1.2.  Molybdenum was not included on the table 
for mammals, even though the HQ max dose / high TRV was greater 
than one for SMHM in wetland habitat (Page J-83). This 
inconsistency should be resolved. 

Response: Molybdenum will be included in the table for mammals as requested. 

35. Comment: Page J-91, Section 7.2. The bullets that list the upland and wetland 
habitat COPECs that should be evaluated in a BERA are inconsistent 
with the summary tables in Sections 7.1.1 and 7.1.2. For example, 
cadmium and total DDTs in the upland habitat are listed in the 
conclusions, but not in the summary table. 

Response: These tables will be re-evaluated for consistency, and any necessary 
corrections will be made. 

36. Comment: Page J-92 to J-96, Sections 8.1, 8.1.1, and 8.1.2. As mentioned above, 
chemicals should not be excluded from further evaluation based on 
frequency of detection or magnitude of exceedance. Therefore, please 
retain the following chemicals for further evaluation of plant toxicity: 
silver, barium, cobalt, copper, molybdenum, and selenium for upland, 
and cobalt, copper, lead, molybdenum, and tin for wetland. 

Response: Please see the Navy’s response to DFG General Comment 8 (from Beckye 
Stanton). 

37. Comment: Page J-93, Section 8.1.1.1. The statement, “based on the HQs for 
average and ambient concentrations, it is assumed that a similar 
percentage of ambient concentrations exceeded the ORNL plant 
toxicity benchmark (5 mg/kg).” The ambient value based on the 95th 
percentile compared to an average site concentration based on the 
95th upper confidence limit (UCL) of the mean does not necessarily 
provide any information about the distribution of ambient 
concentrations. In addition, low confidence in a benchmark does not 
mean that exceedance of that benchmark is “negligible risk,” but 
rather other lines of evidence may be necessary to further evaluate the 
potential toxicity.  
Other information on antimony toxicity to plants is currently 
available and should be considered relative to the low confidence in 
the ORNL value (Ainsworth, Cooke, & Johnson 1991). 
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Response: The Navy will remove the sentence referenced in Section 8.1.1.1.  The 
term “negligible risk” will be removed from the SLERA, and low 
confidence in a benchmark will be combined with other lines of evidence 
to assess risk. 

 The Navy will review the literature suggested and incorporate applicable 
information as appropriate. 

38. Comment: Page J-96, Sections 8.1.2.1 and 8.1.2.2. The exceedance of the 
maximum detected concentration by the 95th UCL for chromium 
means that the data is highly variable. The distribution of site 
concentrations above the ambient concentration should be evaluated 
to determine where hotspots may exist. At a minimum, hotspot 
removal of sediment at location SM44o should be considered due to 
elevated chromium and zinc. 

Response: The Navy collected additional samples (location SM033-01 and SM033-
01A) at Outfall 33 (associated with SM44o) as part of the Pilot Study for 
IA K in January 2007 (location SM033-01) and the Outfall and 
Supplemental Sampling Investigations for IA K in February 2009 
(location SM033-01A).  One sample collected at location SM033-01 was 
analyzed for metals, and concentrations of chromium and zinc exceeded 
ambient concentrations.  Two samples collected from SM033-01A were 
analyzed for metals, semivolatile organic compounds (SVOCs), PCBs, 
organotins, PAHs, and TPH-e.  Concentrations of metals (cadmium, 
chromium, lead, nickel, and zinc), DDTs, and PAHs exceeded ambient 
concentrations in sediment from 0 to 0.5 feet below sediment surface.  
Concentrations of metals (cadmium, lead, and zinc) and DDTs exceeded 
ambient concentrations in sediment from 0.5 to 2.0 feet below sediment 
surface.  Outfalls 33, 34, and 35 within Subarea 6 of IA F1 are located 
within sloughs flooded by water from Mare Island Strait during mid tides 
to high tides.  Thus, potential contamination at Outfalls 33, 34, and 35 
located with IA F1 will be evaluated in the offshore IA K RI report rather 
than the IA F1 RI report.  The Navy is currently evaluating potential 
contamination associated with outfalls that drain to the offshore areas of 
Mare Island in the upcoming IA K RI report.  Thus, potential 
contamination at Outfalls 33, 34, and 35 located within IA F1 will be 
evaluated in the IA K RI report rather than the IA F1 RI report.   

39. Comment: Page J-97 to J-101, Sections 8.2, 8.2.1, and 8.2.2. As mentioned above, 
chemicals should not be excluded from further evaluation based on 
frequency of detection or magnitude of exceedance. Therefore, please 
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retain the following chemicals for further evaluation of invertebrate 
toxicity: antimony, barium, and lead for upland, and copper and zinc 
for wetland.  

The chemicals excluded from further evaluation should be specifically 
listed for wetland habitat, rather than “All COPECs, other than total 
DDTs were excluded…” 

Response: As suggested, the chemicals listed above will be included for further 
evaluation.  As suggested in Navy’s response to General Comment 8 
(from Beckye Stanton), Step 3a of the BERA will be revised to include all 
chemicals with an HQ exceeding 1 based on the low TRV (from the 
SLERA).  Results of this evaluation will be presented in Appendix J, 
Section 8.4, of the revised RI report.  Silver was the only COPEC 
excluded based on frequency of detection.  Silver was only a COPEC for 
plants in the upland habitat.  Step 3a of the BERA will be revised to 
include silver if it poses potential risk in the draft final SLERA.   

40. Comment: Page J-101, Sections 8.2.2 and 8.2.3. The elevated concentrations of 
DDT present over 30 years following the ban illustrate the well-known 
slow degradation of this chemical over decades. Therefore, hotspot 
removal of location SM44o should be considered due to contamination 
by both inorganic and organic chemicals. 

Response: Please see the Navy’s response to DFG Specific Comment 38 (from 
Beckye Stanton) regarding additional sampling conducted at Outfall 33 
(associated with location SM44o).  The Navy is currently evaluating 
potential contamination associated with outfalls that drain to the offshore 
areas of Mare Island for the upcoming offshore IA K RI report.  Outfalls 
33, 34, and 35 within Subarea 6 of IA F1 are located within sloughs 
flooded by water from Mare Island Strait during mid tides to high tides.  
Thus, potential contamination at Outfalls 33, 34, and 35 located with IA 
F1 will be evaluated in the offshore IA K RI report rather than the IA F1 
RI report.  The location of Outfall 36 was never observed in the field and 
remains unconfirmed.  Thus, samples collected near the reported location 
of Outfall 36 will continue to be evaluated in the IA FI RI report.  Figures 
showing detail for Subarea 6 in the IA F1 RI report will be revised to 
explain that Outfalls 33, 34, and 35 will be addressed under the IA K RI 
report; Outfall 36 will remain within the IA F1 RI report. 
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41. Comment: Page J-103, Section 8.3.2.1. The development of the bioavailability 
factors should be included in the IA F1 R1 in the main text or as an 
appendix, rather than as a reference to a section of the Onshore ERA 
document. 

Response: The onshore ERA was finalized in 2002, and it is appropriate to provide a 
summary of the referenced information rather than repeating all of the 
numerous calculations of BAFs for every tissue sample collected in IAs H, 
I, and J in the IA F1 SLERA.  As stated in the Navy’s response to DFG 
Specific Comment 31 (from Beckye Stanton), Section 5.1 will be revised 
to include the methods used to calculate median BAFs. 

42. Comment: Page J-104, Section 8.3.2.1. The use of the acidic extraction test results 
is less conservative for metals such as arsenic that are less soluble 
under acidic conditions. Each chemical should be considered 
individually in determining whether the acid or neutral test would be 
more conservative. In addition, the statement, “metals are most 
soluble and therefore most bioavailable under acidic conditions” 
should be revised. 

Response: The acidic extraction test results will not be used in the revised version of 
the Step 3a risk refinement. The refined assessment will use realistic and 
site-specific assumptions and will be conducted in accordance with Navy 
and EPA guidance (Navy 1999, 2004; EPA 1997). The refinement of 
COPECs will include comparisons with a background evaluation of 
average site concentrations in soil and sediment where available (defined 
as the upper 95th percent confidence limit of the mean [95 UCL]), and use 
of more realistic exposure parameters (such as the site use factor and the 
average body weight) in the food-chain model. 

43. Comment: Page J-106, Section 8.3.2.2. Further discussion on the use of and 
appropriate sources for tissue bioavailability estimates will be needed. 

Response: The dose models will be revised and tissue adjustments for bioavailability 
will no longer be presented as discussed in the response to DFG Specific 
Comment 42 (from Beckye Stanton). 

44. Comment: Page J-107, Section 8.3.3.2. Removal of the two copper hotspot 
locations should be considered to reduce potential risk to killdeer. 
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Response: The background concentration (95th percentile) of copper at Mare Island is 
120 mg/kg.  One of the two cited hot spot locations has a copper 
concentration of 126 mg/kg and appears to be representative of 
background conditions.  The other copper concentration in question is 367 
mg/kg detected at location SM44o.  Taking into account the large home 
range of a killdeer, it is unlikely that this single point represents an 
unacceptable risk; however, please see the Navy’s response to DFG 
Specific Comment 38 (from Beckye Stanton) regarding additional 
sampling conducted at Outfall 33 associated with SM44o.   

45. Comment: Page J-107, Section 8.3.3.3. The HQ for the high TRV should also be 
provided for lead exposure to the Northern Harrier. 

Response: In Section 8.5.1, lead is identified as a risk driver to the northern harrier in 
the upland habitat; the refined HQ for the high TRV will be added to the 
discussion as requested. 

46. Comment: Page J-108, Section 8.3.4. The text should clearly distinguish the 
sediment bioavailability based on the WET results from the tissue 
bioavailability adjustment, which was not available for molybdenum. 

Response: Please see the response to DFG Specific Comment 42 (from Beckye 
Stanton). Neither the sediment bioavailability based on the WET results 
nor the tissue bioavailability estimates will be included in the revised 
version of the Step 3a risk refinement.   

47. Comment: Page J-109, Section 8.4. Chromium, zinc, and total DDTs at SM44o in 
the wetland habitat should also be identified as a hotspot location. 

Response: Please see the Navy’s response to DFG Specific Comment 38 (from 
Beckye Stanton) regarding additional sampling conducted at Outfall 33 
associated with SM44o. 

48. Comment: Tables J-11 to J-14. Since the food ingestion rates were in dry weight 
(Section 5.1), it is unclear why the BAFs were converted to wet weight. 

Response: The BAFs in Tables J-11 through J-14 were presented in wet weight in 
order to allow for comparisons with the literature BCFs that were 
presented in wet weight.  The literature BCFs could not be converted to 
dry weight because percent moisture data were not available; therefore 
Mare Island BAFs were converted.  Because dry weight BAFs from the 
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Eco-SSLs will be used in the revised SLERA for IA F1, the tables will be 
revised as appropriate for the comparison of Mare Island and literature 
BAFs. 
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GENERAL COMMENTS 

G1. Comment: This memorandum address only the Ecological Risk Assessment 
(ERA) portions of the IA-F1 Draft Remedial Investigation Report.  
HERD comments on the Human Health Risk Assessment (HHRA) 
will be furnished in a separate memorandum. 

Response: Comment noted. 

G2. Comment: HERD is participating in development of the Offshore Data Gaps 
work plan and Data Quality Objectives (DQOs) for MINSY.  Subarea 
6 within IA-F1 is an area HERD has identified as requiring additional 
vertical sediment characterization to investigate deposition over time.  
No final decision should be made on IA-F1 Subarea 6 until this 
additional characterization is finished and evaluated. 

Response: As a result of the data gaps and data quality objective discussions between 
the Navy and the agencies, additional sampling was conducted during the 
2007 pilot study and 2009 outfall sampling investigations.  The Navy is 
currently evaluating potential contamination associated with outfalls that 
drain to the offshore areas of Mare Island for the upcoming offshore IA K 
RI report.  Outfalls 33, 34, and 35 within Subarea 6 of IA F1 are located 
within sloughs flooded by water from Mare Island Strait during mid tides 
to high tides.  Thus, potential contamination at Outfalls 33, 34, and 35 
located with IA F1 will be evaluated in the offshore IA K RI report rather 
than the IA F1 RI report.  The location of Outfall 36 was never observed 
in the field and remains unconfirmed.  Thus, samples collected near the 
reported location of Outfall 36 will continue to be evaluated in the IA FI 
RI report.  Figures showing detail for Subarea 6 in the IA F1 RI report will 
be revised to explain that Outfalls 33, 34, and 35 will be addressed under 
the IA K RI report; Outfall 36 will remain within the IA F1 RI report. 

G3. Comment: Ecological ARARs have apparently not been submitted for IA-F1.  
Ecological ARARs for upland and non-tidal wetlands have been 
submitted for IA-H1.  These ecological ARARs would seem applicable 
to IA-F1. 

Response: The Navy will address ARARs in the FS for IA F1. 

G4. Comment: Several issues in the ERA methodology for vertebrate representative 
species require revision or further justification. 
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Response: Please see the Navy’s responses to DTSC Specific Comments on the 
SLERA, below. 

G5 Comment: An additional set of Hazard Quotients (HQs) for vertebrate receptors 
is presented based on attempts to estimate the “bioavailable” fraction 
of Contaminants of Ecological Concern (COECs) rather than total 
concentrations.  HERD recommends that the “bioavailable” estimate 
be used as additional information and not be the sole basis for IA-F1 
remedial decisions. 

Response: Please see the response to DFG Specific Comment 42 (from Beckye 
Stanton).  

SPECIFIC COMMENTS 

1. Comment: In 2004, the Navy conducted data gap assessments of the presence of 
PCBs in 67 buildings at Mare Island.  The goal of the PCB 
assessments was to evaluate the past PCB investigations and cleanups 
at these sites.  Twenty-two of these sites are within the boundary of IA 
F1, and 13 of the 22 sites were recommended for further assessment.  
A summary table of the results of PCB confirmation sampling 
(SULLIVAN and Tetra Tech 2004) is contained in this document 
(Section 1.2.3.12, page 1-13).  This comment is meant for the DTSC 
Project Manager and no response is required from the Navy or Navy 
contractor. 

Response: Additional sampling was conducted at the 13 PCB sites identified for 
further investigation in Section 1.2.3.12 and at two additional potential 
PCB sites within IA F1.  The results of the sampling indicated that seven 
of these sites require no further PCB characterization or abatement.  This 
information will be summarized in Section 1.2.3.13. The other eight sites 
are currently being addressed under the PCB Compliance Program. 

2. Comment: Nineteen USTs were suspected of being within IA F1.  
Of those 19 tanks, twelve were removed, 5 were not located, and 2 
were concluded to not be USTs.  Five of the 19 sites were designated 
closed (Section 1.2.3.2, page 1-9).  Ordnance-related buildings 
originally in Investigation Area (IA) F2 were transferred to IA F1.  
Samples originally collected as site characterization for IA F2 were 
used in the risk assessment of IA F1 (Section 1.2.3.3, page 1-10).  This 



ECOLOGICAL RISK ASSESSMENT COMMENTS 
RESPONSES TO DTSC COMMENTS PROVIDED BY JAMES POLISINI 

RTCs, Draft RI for IA F1 71 of 88 
Mare Island, Vallejo, CA 

comment is meant for the DTSC Project Manager and no response is 
required from the Navy or Navy contractor. 

Response: Two UST sites were identified by the Navy as needing additional 
assessment prior to closure.  The Navy installed two additional monitoring 
wells at the former locations of USTs A-225 and A-267 to further assess 
soil and groundwater in these areas.  The results of the UST investigation 
did not reveal soil or groundwater contamination above the applicable 
comparison criteria.  This information will be summarized in Section 
1.2.3.15.  

3. Comment: Although a HHRA comment, the current release, dated 
2004, of the U.S. EPA Region 9 Preliminary Remediation Goals 
(PRGs) should be utilized rather than the 2002 release (Section 
1.4.4.1, page 1-27).  The 2002 trivalent and hexavalent chromium 
residential and industrial PRGs referenced were checked and found 
to be identical to those listed in the 2004 release.  Please amend the 
citation in the text. 

Response: The specific citation for trivalent and hexavalent chromium residential and 
industrial PRGs will be updated using the most recent PRGs (EPA 2009). 

4. Comment: IA F1 is located predominately on filled land.  Ambient 
concentrations for fill soils were defined as the 95th percentiles of 
concentrations within a data set of ambient soil concentrations 
(Section 1.4.4.1, page 1-27).  Please document the inclusion of filled 
land samples in the Mare Island Naval Shipyard soil background 
investigation (Tetra Tech 2002a) as justification for using soil 
background concentrations for all fill materials whether terrestrial or 
intertidal (i.e., sediment). 

Response: Discussion of the inclusion of filled land samples from the soil 
background investigation as justification for using soil background 
concentrations for all fill materials will be included in Section 1.4.4.1 of 
the RI report. 

5. Comment: Ecological Applicable or Relevant and Appropriate Requirements 
(ARARs) have apparently yet to be furnished for IA F1 by the State 
regulatory agencies and resource trustees (Section 1.8, page 1-40).  
ARARs have been furnished for the Ecological Risk Assessment 
(ERA) for the IA H1 Feasibility Study (FS).  Ecological habitats at IA 
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H1 include upland and non-tidal wetland habitats.  These ARARs 
should be applicable to IA F1. 

Response: Please see the Navy’s response to DTSC General Comment 3 (from James 
Polisini). 

6. Comment: Aerial photographs of Mare Island Strait indicate that IA F1, Subarea 
6 (Figure 1-2), is a mudflat which appears to have developed by 
deposition in the period between World War II and 1970.  This 
mudflat is directly down stream from IR Site 04, the former sand 
blast area.  HERD has identified Subarea 6 for further sediment 
investigation via coring in the Offshore Data Gaps Investigation. 

Response: Please see the Navy’s response to DTSC General Comment 2 (from James 
Polisini). 

7. Comment: Ten of 24 species of bats extant in California are California Species of 
Special Concern (CSSC) 
 (http://www.dfg.ca.gov/hcpb/species/ssc/sscmamm/sscmamml.shtml) 

Abandoned buildings, hillside shelves and upland trees in IA F1 
would appear to offer significant bat roosting potential.  Bats should 
be listed as potentially present in IA-F1 (Table 1-1 and J-1). 

Response: Bats will be listed in these tables as special status mammals observed or 
potentially present at IA F1. 

8. Comment: The term residue is applied to residue in drains (Section 5.1.1, page 5-
1, Building A75) or explosive powder residue (Section 6.1.1, page 6-1).  
Some contaminants appear to be extremely elevated in these 
“residue” samples.  For example the lead concentration in residue 
samples from IA-F1 Subarea 2 (e.g., A080SD001, Table G-3, page 
181) range to 73,700 mg/kg.  These lead concentrations would pose an 
obvious ecological hazard, but residue concentrations do not appear 
to be discussed.  Some global statement should be made regarding the 
samples identified as “residue” in IA-F1 and how these samples enter 
into or are excluded from the ERA. 

Response: A definition of the term “residue” will be added to the text in Sections 
5.1.1 and 6.1.1.  Residue samples were not included in the SLERA 
because the residue samples were taken indoors and any detected 
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contamination is contained within the structure and therefore not available 
to ecological receptors. 

9. Comment: HERD disagrees with the characterization of IA-F1 Subarea 6 
sediments as “transient” as stated (Section 2.1.2, page J-6): “The 
transient nature of the sediments means that they are more likely to 
be affected by upstream sediments associated with Mare Island Strait 
then affected by surface soils from Mare Island.”  Even given the 
reversal of flow due to extreme high tides, during the usual flow in the 
Mare Island Strait IA-F1 Subarea 6 is immediately downstream of 
Installation Restoration (IR) Site 04, the green sand beach in IA-F2.  
Aerial photographs presented during the October 21, 2005 Offshore 
ERA meeting indicate that significant sediment accretion occurred in 
Subarea 6 during the period from World War II through the 1970’s.  
This was the period of IR 04 sand blasting operations and disposal of 
sand blast waste directly into Mare Island Strait.  HERD proposed 
additional core samples in IA-F1 Subarea 6, at the October 21, 2005 
meeting, as part of the Offshore ERA.  The IA-F1 Subarea 6 data 
gaps appear to be significant enough to require delay of any IA-F1 
final risk characterization conclusion on Subarea 6. 

Response: Please see the Navy’s response to DTSC General Comment 2 (from James 
Polisini).  The Navy is currently evaluating potential contamination 
associated with outfalls that drain to the offshore areas of Mare Island for 
the upcoming offshore IA K RI report.  Outfalls 33, 34, and 35 within 
Subarea 6 of IA F1 are located within sloughs flooded by water from Mare 
Island Strait during mid tides to high tides.  Thus, potential contamination 
at Outfalls 33, 34, and 35 located with IA F1 will be evaluated in the 
offshore IA K RI report rather than the IA F1 RI report.  The location of 
Outfall 36 was never observed in the field and remains unconfirmed.  
Thus, samples collected near the reported location of Outfall 36 will 
continue to be evaluated in the IA FI RI report.  Figures showing detail for 
Subarea 6 in the IA F1 RI report will be revised to explain that Outfalls 
33, 34, and 35 will be addressed under the IA K RI report; Outfall 36 will 
remain within the IA F1 RI report.   

10. Comment: Please amend the text discussion of the inhalation pathway to indicate 
that inhalation of VOCs could be a significant pathway for burrowing 
vertebrates (Section 2.4.2, page J-11).  This pathway may be excluded 
from the IA-F1 ERA if burrowing vertebrate species are not one of 
the vertebrate representative species considered in the IA-F1 ERA. 
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Response: Text will be added to Section J2.4.2, page J-11 to indicate that inhalation 
of VOCs could be a significant exposure pathway for burrowing 
vertebrates.  Please see the response to DFG Specific Comment 13 (from 
Beckye Stanton).  The inhalation pathway will be evaluated for the 
California vole in the revised RI. 

11. Comment: The Ecological Soil Screening Levels (EcoSSLs) available are used to 
screen Contaminants of Potential Ecological Concern (COPECs) for 
plants, soil invertebrates and vertebrate receptors (Section 2.4.3, page 
J-14).  The 2003 posting of EcoSSLs is referenced as the source for 
plants, soil invertebrates and vertebrate receptors.  Amendments and 
more recent postings are available (http://www.epa.gov/ecotox/ecossl/) 
as of March 15, 2005.  For, example EcoSSLs for terrestrial plants 
were used for aluminum, cadmium, cobalt, iron and lead (Section 
3.1.2, page J-17), while additional plant EcoSSLs are available (e.g., 
arsenic 18 mg/kg).  The most recent EcoSSLs should be used in the 
IA-F1 ERA where EcoSSLs are utilized. 

Response: The Eco-SSLs will be updated with the latest values for the Draft Final RI. 

12. Comment: The no-effect for trivalent chromium concentrations up to 500 mg/kg 
in sewage sludge may not be applicable due to high carbon content 
and the extremely high number of sorption sites in sewage sludge 
(Section 3.2.1, page J-21) compared to in-place sediments.  Toxicity 
results other than those associated with sewage sludge should be used 
for the IA-F1 ERA. 

Response: The text cited refers to plant toxicity studies where plants were grown on 
sewage sludge-amended soils.  In those studies, it was noted that trivalent 
chromium concentrations of up to 500 mg/kg in sewage sludge resulted in 
no observable toxic effects in plants.  The Navy agrees with reviewers that 
the lack of observable toxicity could be due to reduced chromium 
bioavailability.  This study is provided as additional information in the 
chromium toxicity profile. 

However, the decision to retain chromium as a COPEC after the SLERA 
was conducted was based on exceedances of the screening criteria (1 
mg/kg).  In addition, the decision to eliminate chromium as a COPEC in 
Step 3a of the BERA (Section J8.1.1 and Section J8.1.2.1) was based on a 
comparison of site chromium levels against ambient chromium levels. 
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13. Comment: The statement regarding mammalian exposure to IA-F1 soils (Section 
3.2.1, page J-24) is incorrectly stated.  The exposure pathway from 
lead in soil to mammals is potentially present for IA-F1 soils.  Please 
amend (add the underlined text) the statement to include the potential 
exposure relative to the adverse effect dose to read; “…but a direct 
pathway from soil to mammals through plants which could potentially 
produce adverse effects can occur only when lead is present at very 
high levels in soil.” 

Response: The text cited will no longer be included in the text of Appendix J, but will 
be amended as requested in the toxicological profiles attachment. 

14. Comment: Relatively high molybdenum bioaccumulation factors (BAFs) for 
plants do not necessarily equate to high plant tissue concentrations of 
molybdenum (Section 3.2.1, page J-25).  The highest plant 
molybdenum BAF is 3,300 for algae after a 1 hour exposure (i.e., 
0.000005 mg/L or 0.005 µg/L).  This would yield a tissue concentration 
of only 16.5 µg/kg.  Please provide the natural range of molybdenum 
concentrations in plant tissue, relative to 16.5 µg/kg, in support of the 
conclusion that “Apparently, these high concentrations of 
molybdenum do not harm the alga.” 

Response: According to R.L. Mahler, molybdenum concentrations in plant tissue can 
be expected to range from 0.1 mg/kg (100 µg/kg) to 1.2 mg/kg (1,200 
µg/kg)  Since this range is orders of magnitude higher than the estimated 
16.5 µg/kg, R.L. Mahler’s data supports the conclusion that molybdenum 
concentrations in algae at such low concentrations are not likely to 
produce adverse effects (Mahler N.D.).  The text in Section 3.2.1 will be 
revised to include this information. 

15. Comment: The table outlining the site-specific statistical testing against Mare 
Island soil background concentrations (Table J-2) appears to have 
some errors in the footnotes.  A footnote of “c” is applied to the 
Probability listing under the Statistical Test column.  The meaning of 
a footnote “c” is not presented with Table J-2.  A footnote “2” states 
“Calculate significance level for individual statistical tests.  Reject H0 
if Prob < 0.05.”  No footnote “2” is included in Table J-2.  Footnote 
“c” also occurs in the sediment table (Table J-3) without an 
explanation in the footnote section.  Please amend the tables to 
provide the correct footnotes and correct placement in the tables. 
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Response: The tables have been amended accordingly. 

16. Comment: Soil is not in-place sediment and sediment is not soil.  Comparison of 
sediment concentrations in IA-F1 Subarea 6 to Mare Island terrestrial 
soil background concentrations (Table J-3) is inappropriate for 
selection of COPECs. Some other data set, perhaps the sediment 
samples collected for the Offshore ERA which did not demonstrate 
toxicity, should be used to determine whether a release has occurred 
in IA-F1 Subarea 6. 

Response: The extent of Subarea 6 has been redefined because the samples related to 
Outfalls 33, 34, and 35 have been removed from the dataset.  Sediment 
associated with those outfalls will be evaluated in the IA K RI report.  The 
wetland habitat is a vegetated area with sediments that are likely 
composed of soils similar to Mare Island ambient fill.  For this reason, the 
distribution of chemical concentrations in sediments in the wetland habitat 
was statistically compared with the distribution of Mare Island ambient fill 
concentrations (Tetra Tech 2002a) in the initial refinement of the Step 3a 
risk refinement.  An uncertainty section has been included in Section 8.2 
of Appendix J that presents a comparison of the maximum concentrations 
detected in Subarea 6 to the San Francisco Bay Ambient Concentrations 
published by the RWQCB (1998).  The Water Board The San Francisco 
ambient values represent surficial bay sediments that contain elevated 
levels of metals concentrations when compared with “background” values 
found in sediments collected from deep sediment cores.  The ambient 
values are considered representative of the least contaminated surficial 
sediments in the San Francisco Bay (RWQCB 1998).   

17. Comment: A subset of the plant toxicity benchmarks (Section 3.2.2, pages J-34 
through J-36 and Table J-7) were checked and found to agree with the 
listed source (Efroymson, et al., 1997).  This comment is meant for the 
DTSC Project Manager and no response is required from the Navy or 
Navy contractor. 

Response: Comment noted. 

18. Comment: Earthworm toxicity benchmarks (Section 4.2.2, page J-55 through J-
57 and Table J-9) were checked and found to be correct, or more 
protective.  This comment is meant for the DTSC Project Manager 
and no response is required from the Navy or Navy contractor. 
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Response: Comment noted. 

19. Comment: A subset of the ecological exposure parameters (Section 5.1, pages J-
61 through J-65) were checked and found to be either the single value 
cited or a reasonable average of multiple potential values.  This 
comment is meant for the DTSC Project Manager and no response is 
required from the Navy or Navy contractor. 

Response: Comment noted. 

20. Comment: The food intake rate is estimated based on energy requirements 
(Section 5.1, pages J-61 through J-65) of free-living organisms (Nagy, 
2001) using body weight as the predictor variable.  The intake rate in 
kgfood/day which results from the Nagy (2001) equation is estimated 
total energy requirement.  In fact, the reference cited states: “These 
equations should underestimate somewhat the feeding rates of free-
living animals that are growing, reproducing or storing up fat.”  The 
intake of soil or sediment, as percent of the total ingestion rate, cannot 
be subtracted from this estimate and still allow for correct caloric 
food intake.  Please amend the calculations of intake for all vertebrate 
species to add the contaminant soil or sediment intake to the 
contaminant intake in food based on 100 percent of the food intake 
estimates (Nagy, 2001). 

Response: Please see the response to DFG Specific Comment 31(a) (from Beckye 
Stanton). 

21. Comment: A subset of the Toxicity Reference Values (TRVs) for vertebrate 
representative species (Tables J-15 through J-21) was checked and 
found to be arithmetically correct for the reference cited (EFAWEST, 
1998 and Sample et al., 1996).  Chromium, copper, lead, nickel, zinc, 
polychlorinated biphenyls (PCBs) and total DDT appear to be the risk 
drivers based on visual inspection of soil and sediment concentrations 
(Appendix G and Figures J-5 though J-11).  TRVs were used for all 
these COPECs, and Hazard Quotients (HQs) were calculated, 
indicating that the ecological risk drivers for relatively shallow soil 
and sediment are adequately evaluated.  Deeper sediments in Subarea 
6 will be evaluated as part of the Offshore Data Gaps investigation.  
This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractor. 
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Response: Comment noted. 

22. Comment: The conclusion that there is “systematic overestimation of risk due to 
the bioavailability of analytes” due to bioavailability values less than 
unity (Section 6.4.3, page J-87) cannot be made without measurement 
of the bioavailability in the original toxicity experiment used as the 
basis for the chemical-specific TRV.  Please amend the statement to 
indicate that overestimation is possible, but of an unknown 
magnitude. 

Response: The text will be amended to indicate that bioavailability may be 
overestimated, but the magnitude of the overestimation is unknown. 
Please also see the response to DTSC General Comment 5 (from James 
Polisini). 

23. Comment: COPECs with a frequency of detection less than 5 percent cannot be 
eliminated from the Baseline Ecological Risk Assessment (BERA) for 
plants (Section 8.1, page J-92) unless it is demonstrated that the 
detected samples are not located in a small geographic area (i.e., a 
“hot spot”). 

Response: No endangered plant species were identified at the site.  In addition, plants 
identified at the site are widely distributed within the area.  Therefore, the 
Navy believes that plant populations will not be threatened by the 
presence of contaminant “hot spots” at the site.  The Navy will review the 
data associated with any chemical that was eliminated as a COPEC based 
on low frequency of detection to ensure those chemicals meet the 
requirements set forth in EPA guidance for this refinement method (EPA 
2001). 

24. Comment: Upland and wetland plant COPECs cannot be removed from further 
consideration based on arbitrary HQ based on the maximum 
concentration (HQmax) value (i.e., HQmax <5) (Section 8.1, page J-
92).  Six of 12 upland plant COPECs are removed from the BERA 
using this criterion (Section 8.1.1, page J-93).  Ecological HQs do not 
represent a probability of ecological hazard.  The average HQ based 
on the upper 95 percent confidence limit on the mean (HQmax) 
(Section 8.1, page J-92) must be presented for each plant COPEC with 
a HQmax greater than 1. 
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Response: The BERA will be revised and all chemicals with an HQmax >1 (from the 
SLERA) will be included in the evaluation.  Results of this evaluation will 
be found in Appendix J, Section 8.3. 

25. Comment: Conclusions on the statistical variance of the antimony ambient 
concentrations cannot be made based on an assumption that the 
statistical variance of the ambient soil concentrations is the same as 
the statistical variance of the IA-F1 antimony soil concentrations 
(Section 8.1.1.1, page J-93).  The MINSY ambient data are available.  
This assumption regarding the equivalent range in antimony 
concentrations can be tested.  Unless the range of MINSY ambient soil 
antimony concentrations is shown to be similar to IA-F1 upland soil 
antimony concentrations, the statement regarding exceedances of Oak 
Ridge National Laboratory antimony screening concentrations should 
be removed. 

Response: The Navy concurs and the text “Based on the HQs for average and 
ambient concentrations, it is assumed that a similar percentage of ambient 
concentrations exceeded the Oak Ridge National Laboratory (ORNL) 
plant toxicity benchmark (5 mg/kg)” will not be included in the revised 
ERA. 

26. Comment: HERD agrees with the upland sample locations identified in the 
BERA as candidates for remedial action based on elevated 
concentrations of chromium, copper, lead, and zinc in the discussion 
of hazard to invertebrates (Section 8.2, pages J-99 and J-100; Section 
8.2.3, J-101).  This comment is meant for the DTSC Project Manager 
and no response is required from the Navy or Navy contractor. 

Response: Comment noted. 

27. Comment: Terrestrial soil ambient concentrations for MINSY are not applicable 
to IA-F1 wetland sediments (Section 8.1.2, page J-96).  In wetland 
discussions, ambient HQs, based on MINSY terrestrial ambient soil 
concentrations, are useful only to demonstrate the difference in 
ecological hazard between wetland sediments and terrestrial soils.  
This comparison by itself is not sufficient justification for No Further 
Action (NFA) based on equivalent HQs. 

Response: Please see the response to DTSC Specific Comment 16 (from James 
Polisini). 
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28. Comment: The maximum wetland chromium concentration sample location 
(SM44o) should be identified as a candidate for further remedial 
action (Section 8.1.2.1, page J-96) just as upland sample locations with 
elevated concentrations are similarly identified (Section 8.1.3, page J-
97). 

Response: The Navy is currently evaluating potential contamination associated with 
outfalls that drain to the offshore areas of Mare Island for the upcoming 
offshore IA K RI report.  Outfalls 33, 34, and 35 within Subarea 6 of 
IA F1 are located within sloughs flooded by water from Mare Island Strait 
during mid tides to high tides.  Thus, potential contamination at Outfalls 
33, 34, and 35 located with IA F1 will be evaluated in the offshore IA K 
RI report rather than the IA F1 RI report.  The location of Outfall 36 was 
never observed in the field and remains unconfirmed.  Thus, samples 
collected near the reported location of Outfall 36 will continue to be 
evaluated in the IA FI RI report.  Figures showing detail for Subarea 6 in 
the IA F1 RI report will be revised to explain that Outfalls 33, 34, and 35 
will be addressed under the IA K RI report; Outfall 36 will remain within 
the IA F1 RI report. 

29. Comment: The maximum wetland zinc concentration sample location (SM44o) 
should be identified as a candidate for further remedial action 
(Section 8.1.2.2, page J-96) just as upland sample locations with 
elevated concentrations are similarly identified (Section 8.1.3, page J-
97). 

Response: The Navy is currently evaluating potential contamination associated with 
outfalls that drain to the offshore areas of Mare Island for the upcoming 
offshore IA K RI report.  Outfalls 33, 34, and 35 within Subarea 6 of 
IA F1 are located within sloughs flooded by water from Mare Island Strait 
during mid tides to high tides.  Thus, potential contamination at Outfalls 
33, 34, and 35 located with IA F1 will be evaluated in the offshore IA K 
RI report rather than the IA F1 RI report.  The location of Outfall 36 was 
never observed in the field and remains unconfirmed.  Thus, samples 
collected near the reported location of Outfall 36 will continue to be 
evaluated in the IA FI RI report.   

30. Comment: Upland and wetland invertebrate COPECs cannot be removed from 
further consideration based on an arbitrary HQ based on the 
maximum concentration (HQmax) value (i.e., HQmax <5) (Section 
8.1, page J-92; Section 8.2, page J-97).  Three of 7 upland invertebrate 
COPECs are removed from the BERA using this criterion (Section 
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8.2.1, page J-98).  Ecological HQs do not represent a probability of 
ecological hazard.  The average HQ based on the upper 95 percent 
confidence limit on the mean (HQavg) (Section 8.2, page J-97) must be 
presented for each invertebrate COPEC with a HQmax greater 
than 1. 

Response: The BERA will be revised and all chemicals with an HQmax >1 (from the 
SLERA) have been included in the evaluation. 

31. Comment: HERD agrees with the upland sample locations identified in the 
BERA as candidates for remedial action based on elevated 
concentrations of chromium, lead, nickel, and zinc in the discussion of 
hazard to plants (Section 8.1, pages J-94 and J-95; Section 8.1.3, page 
J-97).  This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractor. 

Response: Comment noted. 

32. Comment: Copper, zinc, 4,4’-DDD and total DDD are excluded as wetland 
invertebrate COPECs with HQ Exposure Point Concentrations 
(HQEPC) of 1, but less than 5 (Table J-10) with only total DDT 
retained (Section 8.2.2, page J-101).  The location of the copper, zinc, 
4,4’-DDD and total DDD maximum concentrations should be 
evaluated to determine if sample location SM444o is the location.  
Upland sample locations with elevated DDT concentrations are 
identified (Section 8.2.3, page J-101) for possible remedial action.  The 
sample location (SM44o) with the maximum wetland total DDT 
concentration should also be identified as a candidate for possible 
remedial action. 

Response: The Navy is currently evaluating potential contamination associated with 
outfalls that drain to the offshore areas of Mare Island for the upcoming 
offshore IA K RI report.  Outfalls 33, 34, and 35 within Subarea 6 of 
IA F1 are located within sloughs flooded by water from Mare Island Strait 
during mid tides to high tides.  Thus, potential contamination at Outfalls 
33, 34, and 35 located with IA F1 will be evaluated in the offshore IA K 
RI report rather than the IA F1 RI report.  The location of Outfall 36 was 
never observed in the field and remains unconfirmed.  Thus, samples 
collected near the reported location of Outfall 36 will continue to be 
evaluated in the IA FI RI report. 
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33. Comment: The TRVlow and TRVhigh values were developed to provide specific 
information to risk managers for the purposes of evaluating risk 
management options.  The Biological Technical Assistance Group 
(BTAG) TRVlow dose (i.e., HQlow =1) was meant to be an intake 
which would not be of ecological concern.  The BTAG TRVhigh dose 
(i.e., HQhigh =1) was meant to be an intake indicative of potential 
adverse ecological hazard at which point remedial alternatives should 
be evaluated.  Given the differing magnitude of difference between the 
TRVlow and the TRVhigh for COPECS, averaging the HQlow and 
the HQhigh (Section 8.3, page J-101) removes information and should 
not be done.  Please present the HQlow and the HQhigh for each 
vertebrate receptor. 

Response: The Navy agrees that HQs based on the low TRVs and high TRV should 
not be averaged.  The HQ(avg dose/high TRV) and HQ(avg dose/low TRV) are never 
averaged as described in the comment.  Instead, the HQ(avg dose/high TRV) and 
HQ(avg dose/low TRV) values are obtained by dividing the average dose (the 95 
UCL concentration of each COPEC) by the corresponding high and low 
TRVs.  This is adequately explained in the report in Section J8.3, page J-
101 (Appendix J). 

34. Comment: Multiple lines of evidence are provided for the proposed 
bioavailability adjustments of dose for vertebrate receptors (Section 
8.3, page J-102 to J-109), mainly associated with the bioavailable 
fraction in abiotic media and tissue.  Adjustments of the TRV require 
that the original toxicity experiment which served as the basis for the 
TRV provides measurements of absorption.  With the exception of 
noting that lead acetate and zinc carbonate are “very soluble” 
(Section 8.3.2, page J-106), specific absorption rates are not provided 
for the original toxicity experiments.  Many assumptions and best-
judgment decisions regarding equivalency of media and absorption 
are incorporated into the bioavailability adjusted HQs.  HERD 
recommends that the IA-F1 HQs based on the proposed 
bioavailability adjustment not be the basis for any remedial decisions, 
but be considered only to provide a bound on the unadjusted HQs 
with considerations for the Site Use Factor (SUF). 

Response: Please see the response to DTSC General Comment 5 (from James 
Polisini). 

35. Comment: The Salt Marsh Harvest Mouse (SMHM) is a protected rare, 
threatened or endangered (RTE) species.  SMHM is meant to receive 
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protection at the individual level, no the population level.  There is no 
reason to present average does exposure scenarios and/or TRVhigh 
effects characterization (Section 8.3.4, page J-108) for RTE species 
such as the SMHM.  The average exposure and/or TRVhigh 
characterization should be removed from this section. 

Response: The estimated daily dose was compared with the low TRV to evaluate risk 
posed to individual salt marsh harvest mice.   However, the high TRV was 
used for comparison with the total daily dose calculated for the salt marsh 
harvest mouse for characterization of risk posed to other herbivorous 
wetland mammals. 

36. Comment: IA-F1 Subarea 6 sample location SM44o should be added to the “hot 
spot” list of location which pose potential unacceptable risk to 
ecological receptors (Section 8.4, page J-109).  This “hot spot” list 
currently contains upland locations. 

Response: The Navy is currently evaluating potential contamination associated with 
outfalls that drain to the offshore areas of Mare Island for the upcoming 
offshore IA K RI report.  Outfalls 33, 34, and 35 within Subarea 6 of 
IA F1 are located within sloughs flooded by water from Mare Island Strait 
during mid tides to high tides.  Thus, potential contamination at Outfalls 
33, 34, and 35 located with IA F1 will be evaluated in the offshore IA K 
RI report rather than the IA F1 RI report.  The location of Outfall 36 was 
never observed in the field and remains unconfirmed.  Thus, samples 
collected near the reported location of Outfall 36 will continue to be 
evaluated in the IA FI RI report.   

37. Comment: Please state whether the visual evaluation of maps, which was used in 
the BERA to assess the physical distribution of COPECs (Section 8.1, 
page J-93), was used in support of the SLERA conclusions in the main 
text (Section 7.4, page 7-7).  Evaluation of potential “hot spots” is 
required to support statements such as no COPECs exceed sediment 
benchmarks in more than 3 sediment samples. 

Response: A statement will be added to Section 8.0 to indicate that conclusions are 
based on results of the risk assessment, including visual evaluation of 
maps. 

38. Comment: HERD does not agree with the recommendation for No Further 
Action (NFA) for Subarea 6 based on the Screening Level Ecological 
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Risk Assessment (SLERA) (Section 7.4.3, page 7-9).  HERD has 
required additional sampling at depth in Subarea 6 be performed in 
the Offshore Data Gaps Investigation.  Any risk management decision 
regarding IA-F1 Subarea 6 should be delayed until the Offshore Data 
Gaps samples at depth are obtained and evaluated. 

Response: As a result of the data gaps and data quality objective discussions between 
the Navy and the agencies, additional sampling was conducted during the 
2007 pilot study and 2009 outfall sampling investigations.  The Navy is 
currently evaluating potential contamination associated with outfalls that 
drain to the offshore areas of Mare Island for the upcoming offshore IA K 
RI report.  Outfalls 33, 34, and 35 within Subarea 6 of IA F1 are located 
within sloughs flooded by water from Mare Island Strait during mid tides 
to high tides.  Thus, potential contamination at Outfalls 33, 34, and 35 
located with IA F1 will be evaluated in the offshore IA K RI report rather 
than the IA F1 RI report.  The location of Outfall 36 was never observed 
in the field and remains unconfirmed.  Thus, samples collected near the 
reported location of Outfall 36 will continue to be evaluated in the IA FI 
RI report.  Figures showing detail for Subarea 6 in the IA F1 RI report will 
be revised to explain that Outfalls 33, 34, and 35 will be addressed under 
the IA K RI report; Outfall 36 will remain within the IA F1 RI report.. 
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HHRA APPROACH SUMMARY   
INVESTIGATION AREA F1 – MARE ISLAND 

 

The Navy has prepared the following human health risk assessment (HHRA) methodology to the update the HHRA conducted in the Draft Remedial 
Investigation (RI) for Investigation Area (IA) F1, Former Mare Island Naval Shipyard in Vallejo, California.  The Navy proposes to make changes to the HHRA 
presented in the draft RI based on updated U.S. Environmental Protection Agency (EPA) and California Department of Toxic Substances Control (DTSC) risk 
assessment guidance and comments previously received from the Base Realignment and Closure Cleanup Team (BCT).  The table below (Table 1) presents the 
main elements of the HHRA and the proposed HHRA approach for IA F1.  The Navy will complete two risk evaluations, one using the Federal (Navy and EPA) 
approach and the other using the State (DTSC) approach.  Where the State approach differs from the Federal approach, the change is noted in the table below.  
Table 2 presents the Navy’s proposed exposure assumptions for all future receptors.  Table 3 presents the proposed soil and building properties for the soil gas 
and groundwater vapor intrusion (VI) models.  Figures 1 and 2 present the site conceptual site models for IA F1 Subareas 1 through 5 and Subarea 6. 
 
TABLE 1:  HUMAN HEALTH RISK ASSESSMENT APPROACH 
 

HHRA Element Previous Approach in Draft RI Change for Draft Final RI Basis of Change 
A.  Conceptual Site Model (See Figures 1 and 2) 
1.  Potential Receptors • Subareas 1 – 5 (Mixed Industrial Reuse Plan) 

o Industrial/Commercial Worker 
o Construction Worker  
o Hypothetical Adult/Child Resident  

• Subarea 6 (Open Space/Recreational Reuse Plan) 
o Adult/Child Recreational User  

• No change • None 

2.  Exposure Medium • Soil  
o Surface soil – 0 to 2 feet bgs 
o Subsurface soil – 0 to 10 feet bgs 

• Sediment – 0 to 2 feet bgs 
• Groundwater  
• Outdoor Air – modeled using trench model 
• Indoor Air – modeled using soil gas and groundwater data 

(Comparisons will be made between groundwater and soil 
gas data and their resulting vapor intrusion (VI) risk 
estimates; the most appropriate VI risk results (based on 
either the groundwater or soil gas data) will be used to 
total the cumulative risk for combined soil and VI 
exposure.) 

• No change • None 
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HHRA Element Previous Approach in Draft RI Change for Draft Final RI Basis of Change 
A.  Conceptual Site Model (See Figures 1 and 2) (Continued) 
3.  Exposure Pathways • Subareas 1 - 5 

o Incidental ingestion of soil 
o Dermal contact with soil 
o Inhalation of chemical vapors in ambient (outdoor) air 

from soil 
o Inhalation of chemicals adsorbed to windblown soil 

and dust particles 
Inhalation of chemical vapors from soil (as soil gas) or 
groundwater sources in indoor air 
(commercial/industrial worker and resident only)  

• Subarea 6 
o Incidental ingestion of sediment 
o Dermal contact with sediment 
o Inhalation of chemical vapors in ambient (outdoor) air 

from sediment 
o Inhalation of chemicals adsorbed to windblown 

sediment and dust particles 

• Subareas 1 - 5 
o Add incidental ingestion of groundwater in 

construction trench (construction worker 
only) 

o Add dermal contact with groundwater in 
construction trench (construction worker 
only)  

• Update inhalation exposure pathway to 
incorporate new EPA RAGS Part F inhalation 
guidance (EPA 2009b) 

• Agency comment (add 
trench pathway) 

• Updated risk guidance 
(EPA 2009b) 

B.  Data Evaluation and Chemical of Potential Concern (COPC) Selection 
1.  Data Grouping • Soil 

o Subareas 1 - 5 
o Surface soil – 0 to 2 feet bgs 
o Subsurface soil – 0 to 10 feet bgs 

• Sediment 
o Subarea 6 
o Surface sediment – 0 to 2 feet bgs 

• Groundwater 
o Subareas 1, 2, 3, and 5, monitoring well data for each 

subarea 
• Soil Gas 
o Subareas 3 and 5, soil gas data for each subarea  

• No change • None 
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HHRA Element Previous Approach in Draft RI Change for Draft Final RI Basis of Change 
B.  Data Evaluation and Chemical of Potential Concern (COPC) Selection (Continued) 
2.  Identifying COPCs • Incremental Risk Evaluation (see also Section E.1 below) 

o Soil 
 Exclude essential nutrients 
 Include soil concentrations greater than: 

– Ambient fill concentrations for Mare Island 
(Tetra Tech 2002) 

– EPA 2004 Preliminary Remediation Goals (PRG)  
o Groundwater and Soil Gas 
 Include groundwater and soil gas concentrations 

greater than Water Board 2003 Environmental 
Screening Levels (ESL) 

• Total Risk Evaluation (see also Section E.1 below) 
o Soil 
 Exclude essential nutrients 
 Include soil concentrations greater than ambient fill 

concentrations for Mare Island (Tetra Tech 2002) 
o Groundwater  
 Volatile chemicals in groundwater evaluated based 

on frequency of detection and temporal 
considerations 

• Ambient Risk Evaluation (see also Section E.1 below) 
o Soil 
 Exclude essential nutrients 
 Include inorganics that were screened out in 

comparison to ambient fill concentrations for Mare 
Island (Tetra Tech 2002) 

• Incremental Risk Evaluation 
o Update PRGs to Regional Screening 

Levels (RSL), using California-modified 
RSLs when applicable (EPA 2009a, Navy 
2009, DTSC 2009) 

o Groundwater will not be screened since 
appropriate groundwater screening levels 
are not available; screening can be 
conducted for the groundwater vapor 
intrusion exposure, but no screening levels 
are available for the trench exposure 
scenario 

o Soil gas will not be screened for use in a 
VI evaluation since screening of 
groundwater for use in a VI evaluation will 
not be conducted 

• Total Risk Evaluation 
o No Change 

• Ambient Risk Evaluation 
o No Change 

• Incremental Risk Evaluation 
o Agency comment 

(updated RSLs and 
addition of construction 
trench exposure 
pathway) 

• Total Risk Evaluation 
o None 

• Ambient Risk Evaluation 
o None 

C.  Exposure Assessment 
1.  Exposure Point 

Concentrations 
• Soil, sediment, and groundwater statistical analyses 

performed using EPA (2002c) 
• Soil gas samples were evaluated as individual exposure 

points, no statistical analysis was performed 

• Soil sediment, and groundwater statistics will 
be performed using EPA (2009) 

• Updated statistical 
guidance 

2.  Chemical Intake 
Estimates 

• Exposure assumptions (see Table 2 below) • See bolded changes in exposure assumptions 
listed in Table 2 below 

• Updated risk guidance and 
professional judgment 
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HHRA Element Previous Approach in Draft RI Change for Draft Final RI Basis of Change 
D.  Toxicity Assessment 
1.  Toxicity Assessment • Federal approach 

o Sources used to obtain federal (EPA) toxicity criteria 
for this hierarchy (EPA 2003) are listed below, in 
descending order. 
1. EPA’s Integrated Risk Information System (IRIS) 

(EPA 2009c). 
2. EPA’s provisional peer-reviewed toxicity values 

(PPRTV) (as cited in EPA 2009a). 
3. Other EPA and non-EPA sources of toxicity criteria, 

including, but not limited to:  
a. Cal/EPA’s Office of Environmental Health 

Hazard Assessment (OEHHA) online database 
contains approved toxicity criteria (OEHHA 
2009) as a first tier for other sources, followed 
by: 

b. EPA’s Health Effects Assessment Summary 
Tables (HEAST) (EPA 1997). 

c. EPA’s National Center for Environmental 
Assessment (NCEA) papers (chemical-specific 
references). 

4. For noncancer effects from inhalation route 
exposures, OEHHA chronic reference exposure 
levels (REL) (OEHHA 2008). 

• State approach 
o A second set of risk estimates will be calculated using 

a similar toxicity criteria hierarchy as the Federal 
approach above, except that State of California 
(OEHHA) toxicity criteria, when available, will be 
used preferentially over federal criteria for assessing 
cancer effects.    

• Updated toxicity criteria 
• If inhalation toxicity values are not available, 

route-to-route extrapolation from oral toxicity 
values will not be used. 

• Agency comment (updated 
toxicity values) 

• Updated EPA guidance 
(EPA 2009a) 
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HHRA Element Previous Approach in Draft RI Change for Draft Final RI Basis of Change 
E.  Risk Characterization 
1.  Risk Evaluation • Incremental Risk Evaluation (see also Section B.2 above)  

o Federal and State approaches 
o Reasonable Maximum Exposure (RME) and Central 

Tendency Exposure (CTE) risk evaluations 

• Total Risk Evaluation (see also Section B.2 above) 
o State approach only 
o Commercial/industrial and construction worker 

receptors 
o RME and CTE risk evaluations 

• Ambient Risk Evaluation (see also Section B.2 above) 
o Federal approach only 
o Risk-ratio approach using residential and industrial 

EPA 2004 PRGs 
o RME risk evaluation only 

• Incremental Risk Evaluation  
o Remove CTE evaluation 
o Provide cumulative results for combined 

soil and VI exposure  

• Total Risk Evaluation  
o Add hypothetical residential scenario 
o Remove CTE evaluation 
o Provide cumulative results for combined 

soil and VI exposure 

• Ambient Risk Evaluation  
o No change 

• Agency comments 
o Cumulative results 
o Total evaluation for a 

resident 
• Miscellaneous 
o Remove CTE 

evaluation; risk 
management decisions 
based on RME estimates 
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Revised Document Layout: 
 

Location in 
Document Content 

 
Subarea 

Risk Scenario 
Toxicity 

Hierarchy Receptors 

Incremental Total Ambient Federal State IN
D

 

C
O

N
 

 R
ES

 
 R

EC
 

 

Main Appendix I Incremental Risk Evaluation 1-5          
Attachment I1 HHRA Sample Listing all not applicable 

Attachment I2 Vapor Intrusion Evaluation 1, 2, 3, 5          
Attachment I3 Subarea 6 (Recreational) 6    *   *  *  
Attachment I4 Total Risk Evaluation 1-5          
Attachment I5 Ambient Risk Evaluation 1-5          

Notes:   
Major changes to the document layout from the previous draft include the following:  incremental risk evaluation for the hypothetical resident will be provided in the main appendix, combine the groundwater and 
soil gas VI evaluations into a single attachment, and removing the CTE risk evaluation attachment. 
* For Subarea 6, the ambient risk evaluation is provided for a commercial/industrial worker and resident using a risk-ratio approach 

In general, changes from the previous IA F1 HHRA will include: 
 

1. Based on agency comments: 
a. Move results for the future hypothetical resident (incremental scenario) to the main appendix text (previously in separate appendix) 
b. Add the construction trench scenario to the construction worker scenario (dermal and inhalation of groundwater in trench) 
c. Groundwater:  no appropriate screening level available for a trench exposure scenario; groundwater will not be screened 
d. Present cumulative risk for combined soil and VI exposure (previous estimates for soil and VI exposure were presented separately) 
e. Add a total risk evaluation for the hypothetical residential exposure scenario  

2. Based on updated guidance: 
a. Provide inhalation pathway calculations per the new EPA Risk Assessment Guidance for Superfund (RAGS) Part F guidance  
b. Toxicity values and risk-based screening levels 
c. Chemical-specific values 
d. Exposure assumptions 
e. Statistical methods used to determine exposure point concentrations 

3. Miscellaneous: 
a. Remove CTE risk evaluation; risk management decisions based on RME estimates.   
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Parameter Units 
Industrial 
Worker 

Construction 
Worker 

Resident Recreator 
Adult Child Adult Child 

General Parameters  
Exposure frequency days/year 250 b,d 250 b,d 350 b,d 350 b,d 350 a 350 a 
Exposure duration years 25 b,e 1 b,e 24 b,e 6 b,e 24 a 6 a 
Mass conversion factor kg/mg 10-6 f 10-6 f 10-6 f 10-6 f 10-6 f 10-6 f 
Body weight kg 70 f 70 f 70 f 15 f 70 f 15 f 
Averaging time (carcinogens) days 25,500 f 25,500 f 25,500 f 25,500 f 25,500 f 25,500 f 
Averaging time (noncarcinogens) days 9,125 f 365 f 8,760 f 2,190 f 8,760 f 2,190 f 

Soil Ingestion 
Fraction ingested unitless 1 a 1 a 1 a 1 a 0.5 a 0.5 a 
Soil ingestion rate mg/day 100 b,c 330 b,c 100 b,c 200 b,c 100 a 200 a 

Dermal Contact with Soil 
Body surface area cm2/day 5,700 g,h 5,700 g,h 5,700 g,h 2,900 g,h 5,700 g,h 2,900 g,h 
Soil adherence factor mg/cm2 0.2 c,h 0.8 h 0.07 c,h 0.2 c,h 0.07 a 0.2 a 
Dermal absorption fraction unitless Chemical-specific g Chemical-specific g Chemical-specific g Chemical-specific g Chemical-specific g Chemical-specific g 

Inhalation of Volatile and Particulate Chemicals in Soil or Volatile Chemicals in Groundwater or Soil Gas (as Vapor Intrusion) k 
Exposure time hours/day 8 b,e 8 b 24 b,e 24 b,e 2 a 2 a 
Exposure frequency days/year 250 b,d 250 b,d 350 b,d 350 b,d 350 a 350 a 
Exposure duration years 25 b,e 1 b,e 24 b,e 6 b,e 24 a 6 a 
Averaging time (carcinogens) hours 613,200 i 613,200 i 613,200 i 613,200 i 613,200 a 613,200 a 
Averaging time (noncarcinogens) hours 219,000 i 8,760 i 262,800 i 262,800 i 262,800 a 262,800 a 

Dermal Contact with Groundwater in Trench 
Skin surface area cm2/day -- 5,700 a -- -- -- -- 
Dermal permeability constant cm/hour -- Chemical-specific g -- -- -- -- 
Exposure time hours/day -- 1 a -- -- -- -- 
Exposure frequency days/year -- 10 a -- -- -- -- 
Exposure duration years -- 1 b,e -- -- -- -- 
Volumetric Conversion Factor L/cm3 -- 10-3 f -- -- -- -- 
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Parameter Units 
Industrial 
Worker 

Construction 
Worker 

Resident Recreator 
Adult Child Adult Child 

Inhalation of Volatile Chemicals from Groundwater in Trench 
Groundwater volatilization factor L/m3 -- Chemical-specific l -- -- -- -- 
Exposure time hours/day -- 1 a -- -- -- -- 
Exposure frequency days/year -- 10 a -- -- -- -- 
Exposure duration years -- 1 a -- -- -- -- 
Averaging time (carcinogens) hours -- 613,200 i -- -- -- -- 
Averaging time (noncarcinogens) hours -- 8,760 i -- -- -- -- 

 
Notes:  
General parameters are used in each exposure pathway, unless otherwise provided. 
Bolded values indicate a change from the previous draft report.  
a Professional judgment 
b EPA (1991a) 
c EPA (2002a) 
d DTSC (2005a) 
e DTSC (1992) 
f EPA (1989) 
g EPA (2004) 
h DTSC (2000) 
i EPA (2009) 
j EPA (1991b) 
k Evaluation of the exposure to volatile chemicals in soil gas or groundwater as indoor air is not applicable to the construction worker or recreational receptors since they are expected to be outside at all times. 
l Groundwater volatilization factors are chemical-specific and will be modeled using a trench model developed by the Virginia Department of Environmental Quality (VDEQ 2005).   Trench parameters will be 

based on a trench 8 feet wide by 10 feet long by 6.1 feet deep (average depth to groundwater for Subareas 1, 2, 3, and 5). 
-- Not applicable; exposure pathway not evaluated for this receptor 
cm/hour Centimeters per hour 
cm2/day Square centimeters per day 
kg Kilogram 
kg/mg Kilogram per milligram 
L/m3 Liters per cubic meter 
mg/cm2 Milligrams per square centimeter  
mg/day Milligrams per day
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Parameter Value Units Basis 

Soil Properties for Soil Gas Model 
Depth below grade to bottom of 
enclosed space floor 

15 cm DTSC 2005b default for a building with no basement. 

Soil gas sampling depth, below grade   91  (Bldg A216) 
213  (Bldg A267) 

cm Site-specific; soil gas samples were collected from two locations southeast of Building A216 in 
Subarea 3 and two locations east of Building A267 in Subarea 5.  Soil gas sampling was limited 
to locations where elevated VOC concentrations were detected in soil and groundwater samples.  
Details of the soil gas sampling and analytical methodology are presented in Tetra Tech (2004). 

Average soil temperature 16.7 Celsius DTSC 2005b default  
Thickness of soil stratum A   91  (Bldg A216) 

213  (Bldg A267) 
cm Site-specific; soil gas samples were collected from two locations southeast of Building A216 in 

Subarea 3 and two locations east of Building A267 in Subarea 5.  Soil gas sampling was limited 
to locations where elevated VOC concentrations were detected in soil and groundwater samples.  
Details of the soil gas sampling and analytical methodology are presented in Tetra Tech (2004). 

Stratum A soil type Silty loam (SIL) unitless Site specific; the most predominant soil type found across IA F1 was silty sand with lesser 
amounts of clay.  A soil classification of silty loam (SIL) will be used in the vapor intrusion 
model because silty sand is not a soil type option in the model. 

Vadose zone soil dry bulk density 1.59 g/cm3 Default value adopted from Spence and Gomez (1999).  Value shown is based on sandy silts, 
which is the soil type predominantly found in IA F1 at Mare Island. Vadose zone soil total porosity 0.40 unitless 

Vadose zone soil water-filled porosity 0.25 cm3/cm3 

Soil Properties for Groundwater Model 
Depth below grade to bottom of 
enclosed space floor 

15 cm DTSC 2005b default for a building with no basement. 

Average depth below grade to  
water table 

192 (Subarea 1) 
201 (Subarea 2) 
186 (Subarea 3) 
174 (Subarea 5)  

cm Site-specific; the average depth to groundwater was based upon measurements taken from: 
monitoring wells A215W01 through A215W03 in Subarea 1 (6.3 feet bgs); monitoring wells 
A187W01 through A187W03 in Subarea 2 (6.6 feet bgs); monitoring well A216W04 in Subarea 
3 (6.1 feet bgs);and monitoring wells A267W02 through A267W05 in Subarea 5 (5.7 feet bgs).  
Data from 1999 through 2000 were used to account for seasonal variations. 

Average soil/groundwater temperature 16.7 Celsius DTSC 2005b default  
Thickness of soil stratum A 192 (Subarea 1) 

201 (Subarea 2) 
186 (Subarea 3) 
174 (Subarea 5) 

cm Site-specific; the average depth to groundwater was based upon measurements taken from: 
monitoring wells A215W01 through A215W03 in Subarea 1 (6.3 feet bgs); monitoring wells 
A187W01 through A187W03 in Subarea 2 (6.6 feet bgs); monitoring well A216W04 in Subarea 
3 (6.1 feet bgs);and monitoring wells A267W02 through A267W05 in Subarea 5 (5.7 feet bgs).  
Data from 1999 through 2000 were used to account for seasonal variations. 
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Parameter Value Units Basis 

Soil Properties for Groundwater Model (Continued) 
Stratum A soil type Silty loam (SIL) unitless Site specific; the most predominant soil type found across IA F1 was silty sand with lesser 

amounts of clay.  A soil classification of silty loam (SIL) will be used in the vapor intrusion 
model because silty sand is not a soil type option in the model. 

Vadose zone soil dry bulk density 1.59 g/cm3 Default value adopted from Spence and Gomez (1999).  Value shown is based on sandy silts, 
which is the soil type predominantly found at IA F1 at Mare Island. Vadose zone soil total porosity 0.40 unitless 

Vadose zone soil water-filled porosity 0.25 cm3/cm3 

Hypothetical Future Residence 
Enclosed space floor thickness 10 cm The building foundation slab thickness for a residence was based on the EPA 2002b default 

value of 10 cm (approximately 4 inches). 
Soil-building pressure differential 40 g/cm-s2 DTSC 2005b and EPA 2002b defaults 
Enclosed space floor length 1,000 cm Default typical or mean value established in EPA 2002b for residential structures  

(see values in Appendix G - Table G-3 of EPA 2002b). 
Enclosed space floor width 1,000 cm Default typical or mean value established in EPA 2002b for residential structures  

(see values in Appendix G - Table G-3 of EPA 2002b). 
Enclosed space height 244 cm Default typical or mean value established in EPA 2002b for slab-on-grade residential structures 

(see values in Appendix G - Table G-3 of EPA 2002b). 
Floor wall seam crack width 0.1 cm EPA 2002b default 
Indoor air exchange rate 0.5 1/h DTSC 2005b default 
Average vapor flow rate into building 5 L/min DTSC 2005b and EPA 2002b default 

Crack-to-total area ratio 0.005 unitless DTSC 2005b default 

Hypothetical Future Industrial Building 
Enclosed space floor thickness 10 cm The building foundation thickness for a commercial/industrial building was based on the EPA 

2002b default value of 10 cm (approximately 4 inches). 
Soil-building pressure differential 40 g/cm-s2 DTSC 2005b and EPA 2002b defaults 
Enclosed space floor length 1,414 cm Default value from upper range of values for residential structures (EPA 2002b). 
Enclosed space floor width 1,414 cm Default value from upper range of values for residential structures (EPA 2002b). 
Enclosed space height 305 cm Default value from upper range of values for slab-on-grade residential structures (EPA 2002b). 
Floor wall seam crack width 0.1 cm EPA 2002b default 
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Parameter Value Units Basis 

Hypothetical Future Industrial Building (Continued) 
Indoor air exchange rate 1 1/h DTSC 2005b default 
Average vapor flow rate into building 10 L/min DTSC 2005b default 
Crack-to-total area ratio 0.005 unitless DTSC 2005b default 

 
Notes: 
1/h 1 per hour 
cm Centimeter 
cm3/cm3 Cubic centimeters per cubic centimeters 
g/cm3  Grams per cubic centimeters 
g/cm-s2  Gram per centimeter per square second 
L/min Liter per minute 
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IA F1 Ecological Risk Assessment Scoping Materials  
 

The scoping materials for the ecological risk assessment approach for IA F1 
include the following handouts: 

• Handout 1: Navy Ecological Risk Assessment Tiered Approach 
• Handout 2: Assessment and Measurement Endpoints Table  
• Handout 3: Ecological Conceptual Site Models 
• Handout 4: Toxicity Benchmarks, Toxicity Reference Values, and 

Bioaccumulation Factors for the Screening-Level Ecological Risk 
Assessment 

The draft final screening-level ecological risk assessment will include additional 
receptors that were not included in the draft version, as well as updated toxicity 
benchmarks, bioaccumulation factors, and toxicity reference values. 
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Handout 1: Navy Ecological Risk Assessment Tiered 
Approach 
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Figure 1.  Navy Ecological Risk Assessment Tiered Approach
Notes:    1)   See EPA’s 8 Step ERA Process for requirements for each Scientific Management Decision Point (SMDP).
               2)  Refinement includes but is not limited to background, bioavailability, detection frequency, etc.
               3)  Risk Management is incorporated throughout the tiered approach.
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Tier 1. Screening Risk Assessment (SRA): Identify pathways and
compare exposure point concentrations to bench marks.
    Step 1: Site visit; Pathway Identification/Problem Formulation;
    Toxicity Evaluation
    Step 2: Exposure Estimate; Risk Calculation (SMDP) 1

                     Proceed to Exit Criteria for SRA

Exit Criteria for the Screening Risk Assessment: Decision for exiting or
continuing the ecological risk assessment.
1) Site passes screening risk assessment: A determination is made that the site
poses acceptable risk and shall be closed out for ecological concerns.
2) Site fails screening risk assessment: The site must have both complete
pathway and unacceptable risk.  As a result the site will either have an interim
cleanup or moves to the second tier.

Exit Criteria Step 3a Refinement
1) If re-evaluation of the conservative
exposure assumptions (SRA) support
an acceptable risk determination then
the site exits the ecological risk
assessment process.

2) If re-evaluation of the conservative
exposure assumptions (SRA) do not
support an acceptable risk
determination then the site continues
in the Baseline Ecological  Risk
Assessment process.  Proceed to
Step 3b.

Exit Criteria Baseline Risk Assessment
1) If the site poses acceptable risk then no further evaluation and no
remediation from an ecological perspective is warranted.
2) If the site poses unacceptable ecological risk and additional evaluation in
the form of remedy development and evaluation is appropriate, proceed to
third tier.

Tier 3. Evaluation of Remedial Alternatives (RAGs C)
a. Develop site specific risk based cleanup values.
b. Qualitatively evaluate risk posed to the environment by implementation of each
alternative (short term) impacts and estimate risk reduction provided by each (long-term)
impacts; provide quantitative evaluation where appropriate.   Weigh alternative using the
remaining CERCLA 9 Evaluation Criteria.  Plan for monitoring and site closeout.

Tier 2. Baseline Ecological Risk Assessment (BERA):
Detailed assessment of exposure and hazard to “assessment
endpoints” (ecological qualities to be protected).  Develop site
specific values that are protective of the environment.
   Step 3a: Refinement of Conservative Exposure Assumptions2

   (SRA)---- Proceed to Exit Criteria for Step 3a

   Step 3b: Problem Formulation - Toxicity Evaluation;
   Assessment Endpoints; Conceptual Model;
   Risk Hypothesis  (SMDP)
   Step 4: Study Design/DQO  - Lines of Evidence;
   Measurement  Endpoints; Work Plan and Sampling & Analysis
   Plan (SMDP)
   Step 5: Verification of Field Sampling Design (SMDP)
   Step 6: Site Investigation and Data Analysis [SMDP]
   Step 7: Risk Characterization

              Proceed to Exit Criteria for BERA
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Handout 2:  Assessment and Measurement Endpoints 
Table   
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HANDOUT 2:  ASSESSMENT AND MEASUREMENT ENDPOINTS  
Remedial Investigation Report for Investigation Area F1, Mare Island, Vallejo, California 

Receptors  Assessment Endpoints Risk Questions 
Representative 

Species Measurement Endpoints 
Terrestrial and  
Wetland Plants 

Protection and maintenance of 
terrestrial and  
wetland plants 

Are COPECs 
adversely affecting 

plants? 

Not Applicable Comparison of soil concentrations from  
0 to 2 feet bgs with phytotoxicity values  

from literature 
Soil and Sediment 

Invertebrates 
Sufficient rates of survival, 
growth, and reproduction to 
protect soil and sediment 

invertebrates 

Are COPECs 
adversely affecting 

invertebrates? 

Not Applicable Comparison of soil concentrations from  
0 to 2 feet bgs with toxicity-based  

screening values 

Upland Omnivorous 
Birds 

Sufficient rates of survival, 
growth, and reproduction to 

protect omnivorous birds 

Are COPECs 
adversely affecting 
omnivorous birds? 

Western 
Meadowlark 

(Sturnella neglecta) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Upland Carnivorous 

Birds 
Sufficient rates of survival, 
growth, and reproduction to 

protect carnivorous birds 

Are COPECs 
adversely affecting 
carnivorous birds?  

Northern Harrier 
(Circus cyaneus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Upland Small 
Herbivorous 
Mammals 

Sufficient rates of survival, 
growth, and reproduction to 
protect small herbivorous 

mammals  

Are COPECs 
adversely affecting 
small herbivorous 

mammals?  

California Vole 
(Microtus 

californicus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Inhalation modeling with the maximum 

concentrations of VOCs in soil within 0-6 ft 
bgs 

Upland Small 
Invertivorous 

Mammals 

Sufficient rates of survival, 
growth, and reproduction to 
protect small invertivorous 

mammals  

Are COPECs 
adversely affecting 
small omnivorous 

mammals?  

Ornate Shrew 
(Sorex ornatus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison with TRVs 

Upland Carnivorous 
Mammals 

Sufficient rates of survival, 
growth, and reproduction to 

protect carnivorous mammals 

Are COPECs 
adversely affecting 

carnivorous mammals? 

Gray Fox 
(Urocyon 

cinereoargenteus) 

Food chain modeling with soil concentrations 
from 0 to 2 feet bgs and comparison  

with TRVs 
Wetland 

Hebivorous Birds 
Sufficient rates of survival, 
growth, and reproduction to 

protect herbivorous birds 

Are COPECs 
adversely affecting 
herbivorous birds? 

Mallard (Anas 
platyrynchos) (non-

breeding)  

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 
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Receptors  Assessment Endpoints Risk Questions 
Representative 

Species Measurement Endpoints 
Wetland 

Omnivorous Birds 
Sufficient rates of survival, 
growth, and reproduction to 

protect omnivorous birds 

Are COPECs 
adversely affecting 
omnivorous birds? 

Mallard (breeding) Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 

Wetland 
Insectivorous Birds 

Sufficient rates of survival, 
growth, and reproduction to 
protect insectivorous birds 

Are COPECs 
adversely affecting 
insectivorous birds? 

Killdeer 
(Charadrius 
vociferous) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 

Wetland 
Carnivorous Birds 

Sufficient rates of survival, 
growth, and reproduction to 

protect carnivorous birds 

Are COPECs 
adversely affecting 
carnivorous birds?  

Northern Harrier; 
Great Blue Heron 
(Ardea herodias) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 

Wetland 
Herbivorous 
Mammals 

Sufficient rates of survival, 
growth, and reproduction to 
protect small herbivorous 

mammals 

Are COPECs 
adversely affecting 
small herbivorous 

mammals? 

Salt Marsh Harvest 
Mouse 

(Reithrodontomys 
raviventris) 

Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 

Wetland 
Carnivorous 
Mammals 

Sufficient rates of survival, 
growth, and reproduction to 

protect carnivorous mammals 

Are COPECs 
adversely affecting 

carnivorous mammals? 

Gray Fox Food chain modeling with sediment 
concentrations from 0 to 2 feet bgs and 

comparison  
with TRVs 

Notes:  

bgs Below ground surface 
COPEC Chemical of potential ecological concern 
TRV Toxicity reference value 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Handout 3: Ecological Conceptual Site Models  
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HANDOUT 4:  
PROPOSED HIERARCHY OF BENCHMARKS, TOXICITY REFERENCE VALUES, 
AND BIOACCUMULATION FACTORS FOR THE SCREENING-LEVEL ECOLOGICAL 
RISK ASSESSMENT OF INVESTIGATION AREA F1, MARE ISLAND, VALLEJO, 
CALIFORNIA 

Direct Contact Benchmarks 

Plants: 

1. Ecological Soil Screening Level (Eco-SSL) (U.S. Environmental Protection Agency 
[EPA] 2005) 

2. Oak Ridge National Laboratory (ORNL) Phytotoxicity (Efroymson and others 1997a) 

3. Qualitative evaluation (with literature values [in Step 3a risk refinement only]) 

Soil Invertebrates:  

1. Eco-SSL (EPA 2005) 

2. ORNL Earthworms (Efroymson and others 1997b) 

3. Qualitative evaluation (with literature values [in Step 3a risk refinement only]) 

Toxicity Reference Values (TRV) 

Mammals: 

1. Biological Technical Assistance Group (BTAG) TRVs (Department of the Navy 
1998; Department of Toxic Substances Control [DTSC] 2002) 

2. ORNL TRVs (Sample and others 1996) 

3. Eco-SSL TRVS (EPA 2005) 

4. Qualitative evaluation (with literature values [in Step 3a risk refinement only]) 

Birds:  

1. BTAG TRVs (Department of the Navy 1998; DTSC 2002) 

2. ORNL TRVs (Sample and others 1996) 

3. Eco-SSL TRVs (EPA 2005) 

4. Qualitative evaluation (with literature values [in Step 3a risk refinement only]) 



 

 

Bioaccumulation Factors (BAF) 

Plants:  

1. Mare Island Median BAF 

2. Vandenberg Regression (U.S. Air Force 2003) 

3. Eco-SSL Model (EPA 2007) 

4. Bechtel Regression (Bechtel-Jacobs 1998) 

5. Median BAF (Bechtel-Jacobs 1998) 

6. EPA Eco-SSL (EPA 2003) BAF based on Log Kow  

7. Default BAF (1) 

Invertebrates:  

1. Mare Island Median BAF 

2. Vandenberg Regression (U.S. Air Force 2003) 

3. Eco-SSL Model (EPA 2007) 

4. Median BAF (Sample and others, 1998,1999) 

5. EPA Eco-SSL (EPA 2003) Biotransfer Factor based on the Log Kow 

6. Default BAF (1) 

Small Mammals:  

1. Mare Island Median BAF 

2. Eco-SSL Model (EPA 2007) 

3. Sample Regression (Sample and others 1998) 

4. Median BAF (Sample and others 1998) 

5. Baes Biotransfer Factor (inorganic chemicals only (Baes and others 1984) 

6. Default BAF (1)  
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Attachment C, RTCs for Draft RI Page 1 of 1 
for IA F1, Mare Island, Vallejo, CA 

TABLE C-1:  SUMMARY OF ADDITIONAL SITE INVESTIGATION FINDINGS WITHIN INVESTIGATION AREA F1 
Former Mare Island Naval Shipyard, Vallejo, California 

 

Subarea 

Building 
Vicinity 

Location(s) 
Analyte of 
Concern 

Sampling 
Location 

Depth (feet 
bgs) 

Summary of Detections Exceeding 
Comparison Criteria a 

Subarea 3 A258, A280 None NA NA No compounds detected above comparison 
criteria 

Subarea 4 A190, A278 None NA NA No compounds detected above comparison 
criteria 

A31 Lead A031-2 0-2 Lead was detected at 460 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

A54 Zinc A054-2 0-2 Zinc was detected at 260 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

Subarea 5 A053*, A073*, 
A198* 

None NA NA No compounds detected above comparison 
criteria 

A15 Lead A015-1 2-4 Lead was detected at 350 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

A62* Chromium A062-1 2-4 Chromium was detected at a depth of 2-4 feet at 
1200 mg/kg, which exceeds the residential but 
not the industrial RSL. 

Lead A062-2 0-2 Lead was detected at 250 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

A266 Lead A266-1 0-2 Lead was detected at 480 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

A288 Lead A288-2 2-4 Lead was detected at 270 mg/kg which exceeds 
the residential RSL but not the industrial RSL. 

Subarea 7 A228 None 
 

NA NA No compounds detected above comparison 
criteria 

 
Notes: 
* These buildings have been demolished. 
RSL Regional screening level 

TPH Total petroleum hydrocarbons 
a Metals and PAHs were only considered to exceed comparison criteria when they exceed both ambient concentrations and RSLs.  

The following comparison criteria were used to evaluate soil results: 
1)   Ambient concentrations for metals and polycyclic aromatic hydrocarbons (PAH) detected in fill at IA F1 (Tetra Tech 1998 

and 2002) 
2)   EPA Region IX Regional Screening Levels (RSLs) for residential and industrial use (EPA 2010) 
3)   Criteria established in the technical memorandum for TPH at Mare Island (Tetra Tech 2003) 

 
References: 
Tetra Tech.  1998. “Final Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil, 

Mare Island, Vallejo, California.” November 25. 
Tetra Tech.  2002.  “Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, 

Vallejo, California.”  April 19. 
Tetra Tech.  2003.  “Draft Technical Memorandum Evaluation and Approach for TPH Screening Criteria for Soil and Groundwater, Mare 

Island, Vallejo, California.”  October 28. 
U.S. Environmental Protection Agency (EPA). 2010.  “Regional Screening Levels (RSL) for Chemical Contaminants at Superfund Sites.  

RSL Table Update.”  November.  Available on-line at: <http://www.epa.gov/region09/waste/sfund/RSL/>. 
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for IA F1, Mare Island, Vallejo, CA 

TABLE C-2:  SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS FOR PCBS AT IA F1 
Former Mare Island Naval Shipyard, Vallejo, California 

Building 
Number 

Further 
Assessment 
Required? 

Abatement 
Required? 

PCB Abatement Activities and  
Number of Verification Samples 

A17 Yes Yes Scabbling of the concrete at location A017-4 and additional 
verification samples should be taken from the north, east, and west 
sides of sample A017CC004 to delineate the extent of PCB 
contamination at the site.   

A65 No No NA 

A71 Yes Yes An approximate 20 by 15 feet area around sample locations 7037-
0056 and 7037-0044 should be scabbled.  Additionally, an 
approximate 10 by 15 feet area around sample location 7037-0041 
should be scabbled.  One verification sample should be collected 
from within each scabbled area. 

A136 No No NA 

A142 Yes Yes The current scabbled areas should be extended and cover most of 
the interior floor space or the entire floor space should be 
encapsulated.  Verification sampling on a 1.5-meter grid should 
follow.  

A144 Yes Yes An approximate eight square-foot area around sample location 
7006-0006 should be scabbled.  An approximate four by six foot 
area should be scabbled around sample location A144-1.  
Verification samples should be collected from within the scabbled 
areas. 

A145 No No NA 

A192 Yes Yes The soil around sample A192-1 should be excavated and a 
verification sample should be collected from beneath the concrete or 
asphalt beneath the soil.  If no concrete or asphalt is found, three 
additional soil verification samples should be collected.  All electrical 
conduit debris should be removed from the trench and the trench 
should also be sampled.  Abatement of the concrete floor and 
verification samples is recommended for AOC 3. 

A197 No No NA 

A215 No No NA 

A226 No No NA 

A253 Yes Yes The utility cable trench should be scabbled and a verification sample 
should be collected.  One post abatement sample (80211) from 
AOC 1 equaled the screening criteria but did not exceed it. 

A260 Yes Yes An approximate four square-foot area around sample location 
A260-4 should be scabbled and three verification samples collected 
from within and around the scabbled area. Additionally, the soil from 
inside the utility conduit hole should be removed and a verification 
soil sample collected. 

A265 No No NA 

A266 Yes Yes Abatement is required at AOCs 1 and 2.  Expand the current 
scabbing boundaries to include most of AOC 3.  Discrete samples 
should be collected on a 1.5-meter grid for verification purposes. 

Notes: 

AOC Area of Concern 
NA Not applicable 
PCB Polychlorinated biphenyl 
SSPORTS Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, Virginia, Environmental Detachment 
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TABLE C-3:  SUMMARY OF UST INVESTIGATION FINDINGS 
Former Mare Island Naval Shipyard, Vallejo, California 

UST 
Location 

Analyte Depth (feet) 
Summary of Detections Exceeding 

Comparison Criteria 

UST A-225 TPH as Motor Oil 0.5 -1.0 TPH as motor oil was detected at 1,400 mg/kg 
which exceeds the Mare Island TPH as motor oil 
comparison criteria for soil but not the Lennar TPH 
clean-up criteria 

TPH as Diesel 4.0 – 5.0 TPH as diesel was detected at 1,400 mg/kg which 
exceeds the Mare Island TPH as diesel 
comparison criteria for soil but not the Lennar TPH 
clean-up criteria 

TPH as Diesel Groundwater TPH as diesel was detected at 430 µg/L which 
exceeds the ESL for potable water but not the ESL 
for non-potable water 

UST A-267 Tetrachloroethene Groundwater Tetrachloroethene was detected at 0.3 µg/L which 
exceeds the EPA PRG for tap water but no other 
comparison criteria 

Notes: 

µg/L Micrograms per liter 
EPA Environmental Protection Agency 
ESL Environmental Screening Level 

mg/kg Milligrams per kilogram 
PRG Preliminary Remediation Goal 
TPH Total petroleum hydrocarbons 

UST Underground storage tank 
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APPENDIX N 
DATA SUMMARY REPORT FOR ADDITIONAL SITE INVESTIGATION, SOIL AND 
GROUNDWATER SAMPLING, INVESTIGATION AREA F1 

This appendix was completed as a separate technical report and incorporated as part of the final 
remedial investigation report. 
 
(Provided on CD only)

Susan
Line
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ACRONYMS AND ABBREVIATIONS 

40 CFR Title 40 of the Code of Federal Regulations 

bgs Below ground surface 

EPA U.S. Environmental Protection Agency 

DOT Department of Transportation 

FVF Field variance form 

HMX Cyclotetramethylenetetranitramine 

IA Investigation area 
IDW Investigation-derived waste 

Mare Island Mare Island Naval Shipyard 
mg/kg milligrams per kilogram 

PAH Polycyclic aromatic hydrocarbon 
PCB Polychlorinated biphenyl 
PRC PRC Environmental Management, Inc. 
PRG Preliminary Remediation Goal 

QC Quality control 
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RI Remedial investigation 

SAP Sampling and analysis plan 
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SulTech A joint venture of Sullivan Consulting Group and Tetra Tech EM Inc. 
SVOC Semi-volatile organic compound 

Tetra Tech Tetra Tech EM Inc. 
TPH Total petroleum hydrocarbons 
TPH-e Total petroleum hydrocarbons as extractables 
TPH-p Total petroleum hydrocarbons as purgeables  
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1.0  INTRODUCTION 

The U.S. Department of the Navy has completed soil sampling to further define the nature and 
extent of potential contamination at 15 building areas located in Investigation Area (IA) F1 at the 
Former Mare Island Naval Shipyard (Mare Island) in Vallejo, California (Figure 1).  The 
sampling was conducted to address comments and concerns provided by the regulatory agencies 
and to supplement data and observations previously presented in the Draft Remedial 
Investigation (RI) Report, Installation Restoration Program Sites within IA F1, Mare Island, 
Vallejo, California (SulTech 2005), the Preliminary Assessment Final Summary Report, 
Ordnance Sites, Mare Island, Vallejo, California (PRC Environmental Management, Inc. 
[PRC] 1995a), and the Preliminary Assessment/Site Inspection Final Summary Report for Non-
Radiological Sites, Mare Island Naval Shipyard, Vallejo, California (PRC 1995b).  This data 
summary report presents the methods and results of the sampling conducted at each of the 15 
areas in IA F1.   

Following this introduction, Section 2.0 presents the investigation procedures and sampling 
methodology used during the sampling, Section 3.0 presents the nature and extent of 
contamination in each of the subareas within IA F1, and Section 4.0 presents the summary of site 
investigation results followed by the references used in the report.  Figures and tables discussed 
in this report are provided following the references.  Appendix A presents the soil analytical data 
and Appendix B presents the groundwater analytical data collected during the sampling event. 

2.0  INVESTIGATION PROCEDURES AND FIELD METHODS 

The field sampling activities were conducted in accordance with sampling requirements detailed 
in (1) Title 40, Code of Federal Regulations (40 CFR), Section 761.130; (2) the “Sampling and 
Analysis Plan (SAP) (Field Sampling Plan/Quality Assurance Project Plan) Additional Sampling 
IA F1, Mare Island, Vallejo, California” (Sullivan and Tetra Tech 2003); and (3) the “Site 
Investigation Sampling Field Variance Form (FVF)" (SulTech 2006).  Sample collection 
methods, sampling quality assurance and quality control (QC) procedures, decontamination 
procedures, and sample handling procedures are included in the SAP and the subsequent FVF. 

2.1  SURFACE AND SUBSURFACE SOIL SAMPLING  

As documented in the FVF (SulTech 2006), surface samples (0-0.5 feet below ground surface 
[bgs]) and subsurface samples (2-4 feet bgs) were collected from 29 boring locations.  Soil 
samples collected from within buildings were sampled below the concrete floor slabs of the 
building.  In order to access the underlying soils, an electric concrete corer was used to drill 
through the building foundations.  Soil samples were then collected using a limited access drill 
rig.  Soil samples were submitted to Curtis and Thompkins, Ltd. in Berkeley, California for 
analysis of volatile organic compounds (VOC), semivolatile organic compounds (SVOC), 
polychlorinated biphenyls (PCB), total petroleum hydrocarbons as purgeables (TPH-p), total 
petroleum hydrocarbons as extractables (TPH-e), and metals.  Additionally, soil samples were 
submitted to Columbia Analytical Services, Inc. in Kelso, Washington for explosives analysis. 
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2.2  GROUNDWATER SAMPLING 

As detailed in the FVF (SulTech 2006), groundwater samples were to be collected in borings 
which yielded a sufficient volume of groundwater for sampling.  Only one sample location, 
A288-2, had sufficient volume of groundwater to facilitate collection of a sample.  Saturated soil 
typical of the soil-groundwater interface zone was not encountered at the other sampling 
locations.  The groundwater sample was submitted to Curtis and Thompkins, Ltd. in Berkeley, 
California for analysis of VOCs, SVOCs, and metals.  Additionally, the water sample was 
submitted to Columbia Analytical Services, Inc. in Kelso, Washington for explosives analysis. 

2.3  DECONTAMINATION PROCEDURES AND MANAGEMENT OF INVESTIGATION-
DERIVED WASTE 

As detailed in the SAP (Sullivan and Tetra Tech 2003), drilling equipment was steamed cleaned 
by a portable steam cleaner before any drilling at each soil boring location.  All the water derived 
from the decontamination process was collected and stored on site as investigation-derived waste 
(IDW) in Department of Transportation (DOT) approved 55-gallon drums. 

IDW generated during the sampling activities included waste soil from the direct-push borings 
and decontamination water from steam cleaning of the drill equipment.  The IDW was 
temporarily stored and appropriately labeled in DOT-approved 55-gallon drums in a fenced and 
secure location.  Each drum was assigned a unique identification number for tracking purposes.  
IDW was removed from Mare Island by Veolia Environmental Services.  The liquid IDW was 
taken for consolidation to Veolia ES Technical Solutions facility in Azusa, California followed 
by treatment at U.S. Filter in Vernon, California.  The soil was also taken to Azusa, California 
for consolidation and final disposition at Chemical Waste Management, Inc. - Kettleman Hill 
Facility. 

2.4  QUALITY CONTROL SAMPLES 

QC samples including equipment rinsates, matrix spikes, matrix spike duplicates, source water 
blanks and trip blanks were collected during the sampling activities.  One equipment rinsate was 
collected per day for each piece of nondisposable and reusable equipment used for soil sample 
collection.  A total of four equipment rinsates were collected during the three days of soil 
sampling activities.  Equipment rinsates were not required for groundwater sampling activities 
because unused and pre-cleaned disposable sampling equipment was used for collecting 
groundwater samples.  One source blank was collected during the field activities. 

Additional soil was collected for a total of two samples for matrix spike and matrix spike 
duplicate analysis.  The boring which encountered groundwater did not yield enough sample for 
collection of a matrix spike and matrix spike duplicate analysis.  
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Trip blank samples were shipped with each cooler containing samples for VOC and TPH-p 
analyses.  A total of three trip blank samples were submitted for analysis during the three days of 
soil and groundwater sampling activities. 

2.5  DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 

The following deviations from the SAP (Sullivan and Tetra Tech 2003) and FVF (SulTech 2006) 
were encountered during sampling at IA F1: 

• Sample location A015-1 was moved adjacent to the road due to a subsurface concrete 
pad that extended from beneath Building A15 and was impenetrable by the direct-
push equipment.  Additionally, the sample was collected by a hand auger instead of 
the direct-push sampler. 

• The regulatory agencies identified a catch basin on the east side of Building A288 as 
a preferred sample location site.  During the utility survey it was determined that both 
electrical and water conduits run into the building at that location.  The sample 
location was consequently moved three feet east of the catch basin.  However, no 
samples could be collected from sample location A228-1 because the location was too 
far over the pier and there was no soil beneath the pier.  The portion of the pier 
underneath most of Building A288 is supported by pylons over the Mare Island Strait. 

• Sample location A073-1 was moved south of its proposed location due to a 
subsurface concrete pad that was impenetrable by the direct-push equipment.  

• According to the FVF, sample depths for the surface samples should extend from 
0-0.5 feet bgs, however, in most cases the sample depth was extended from 0-2 feet 
bgs for appropriate recovery of enough sample volume required for analytical 
purposes.  

All the deviations listed above were documented in the field log book and in the daily quality 
control reports.   

2.6  SURVEY 

A total of 29 locations were sampled during the site activities.  These soil and groundwater 
sampling locations were surveyed on December 18, 2006 by Virgil Chavez Land Surveying to 
the nearest 0.1 foot horizontally.  

3.0  NATURE AND EXTENT OF CONTAMINATION 

The following subsections present the nature and extent of contamination for the sampling event 
at each location in IA F1 (Figure 2).  IA F1 was divided into six subareas in the RI 
(SulTech 2005).  For this summary report, the investigation areas are discussed according to 
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these same subareas.  In addition, for the purpose of this site investigation an additional subarea 
was defined to include areas and buildings which were not previously included in the RI 
subareas.  Sampling sites outside the subareas defined in the RI are designated and discussed as 
Subarea 7.  

Analytical results for IA F1 were evaluated using comparison criteria to narrow the focus of the 
chemical characterization discussion below.  Only chemicals detected above comparison criteria 
are discussed within the subarea-specific sections.  The following comparison criteria (Table 1) 
were selected for soil results: 

• Ambient concentrations for metals and polyaromatic hydrocarbons (PAH) detected in 
fill at IA F1 (Tetra Tech 1998 and 2002) 

• U.S. Environmental Protection Agency (EPA) Region IX Preliminary Remediation 
Goals (PRG) for industrial use (EPA 2004) for inorganics and organics in soil at IA 
F1 

• EPA Region IX PRGs for residential use (EPA 2004) for inorganics and organics in 
soil at IA F1 

• Criteria established in the technical memorandum for TPH at Mare Island 
(Tetra Tech 2003)   

IA F1 is located predominantly on filled land.  Ambient concentrations for fill soils were defined 
as the 95th percentile of concentrations within a data set of ambient soil concentrations.  A 
comparison of metals concentrations at IA F1 with ambient 95th percentile concentrations was 
conducted for the purposes of RI screening and data presentation.  Since ambient concentrations 
are conservative, it is likely that the concentrations of some metals exceeding 95th ambient 
percentile values are ambient concentrations.  Ambient concentrations in soil for some metals, 
including arsenic, exceed both the residential and industrial PRGs for soil (EPA 2004). 

Additionally, PRGs have not been established for TPH in soil.  Consequently, comparison 
criteria for TPH were based on a technical memorandum addressing TPH at Mare Island 
(Tetra Tech 2003).  Based on this guidance, the following comparison criteria were used to 
evaluate TPH results for IA F1:  

• TPH-dr:  500 milligrams per kilogram (mg/kg) 

• TPH-gr:  400 mg/kg 

• TPH-mr:  1,000 mg/kg 

Likewise for groundwater, only chemicals detected above the comparison criteria are discussed 
within the appropriate subarea-specific section.  The following comparison criterion (Table 2) 
was selected for the groundwater results:   
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• Groundwater ambient concentrations for metals (Tetra Tech 2002)  

• EPA National Ambient Water Quality Criteria for saltwater aquatic life protection 
(chronic and acute) (San Francisco Bay Regional Water Quality Control Board 2000) 

3.1  SUBAREA 3 

Site investigation sample locations from Building A258 and A280 vicinities, fall within the 
boundaries of Subarea 3 as defined in the RI.   

3.1.1  Building A258 Vicinity 

Four soil samples were collected from two locations (A258-1 and A258-2) in the vicinity of 
Building A258 (see Figure 3).  These samples were collected to determine if former building 
activities have impacted soils beneath a floor drain and a former paint booth in Buildings A258.  

As shown on Table 3, detected concentrations of VOCs, SVOCs, PCBs, and TPH analytes were 
reported but are below the comparison criteria.  There were no detected results reported for 
explosive analysis at the Building A258 vicinity.  

As shown on Table 3, detected concentrations of iron and vanadium exceed their respective 
residential PRG but were reported below the respective industrial PRG and ambient Mare Island 
concentration.  Detected concentrations of arsenic exceeded both the residential and industrial 
PRG but were reported below the Mare Island ambient comparison criteria.  

3.1.2  Building A280 Vicinity 

Four soil samples were collected from two locations (A280-1 and A280-2) in the vicinity of 
Building A280 (see Figure 4).  These samples were collected to determine if former building 
activities have impacted soils beneath drainage trenches located in the interior rooms of 
Buildings A280.  

As shown on Table 4, a sample from location A280-2 reported detected concentrations of 
explosives, including cyclotetramethylenetetranitramine (HMX) and hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX).  The detected results for both HMX and RDX were reported below the 
comparison criteria.  TPH-e as both diesel and motor oil range organics were reported in all four 
samples.  The TPH detections were reported below the screening criteria.  There were no 
detected results reported for VOC, SVOC, or PCB analyses. 

As shown on Table 4, reported concentrations of iron exceeded the residential PRG comparison 
criteria but were below both the industrial PRG and Mare Island ambient comparison criteria.  
Similar to samples from in the vicinity of Building A258, reported concentrations of arsenic 
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exceeded both the residential and industrial PRGs but were reported below the Mare Island 
ambient comparison criteria.  

3.2  SUBAREA 4 

Site investigation sample locations from Building A31, A54, A278, and A190 vicinities fall 
within the boundaries of Subarea 4 as defined in the RI.  

3.2.1  Building A278 Vicinity 

Four soil samples were collected from two locations (A278-1 and A278-2) in the vicinity of 
Building A278 (see Figure 5).  These samples were collected to determine if former building 
activities have impacted soil surrounding Building A278.  

As shown on Table 5, detected concentrations of VOCs (toluene and total xylene), SVOCs 
(fluoranthene and pyrene), and PCBs analytes were either not detected or reported below their 
respective comparison criteria.  Samples collected from location A278-2 had reported 
concentrations of picric acid which has no comparison criteria available.  Samples collected from 
location A278-1 did not have reported concentrations of explosives.  Additionally, TPH was 
detected in all four samples at concentrations above laboratory detection limits but below the 
comparison criteria.   

As shown on Table 5, detected concentrations of vanadium exceeded residential PRGs but were 
below the industrial PRGs and ambient Mare Island concentrations.  Lead and zinc were reported 
at concentrations that exceeded the ambient Mare Island comparison criteria but both 
concentrations were below the industrial and residential PRGs.  Arsenic concentrations exceeded 
both the residential and industrial PRGs but were below the Mare Island ambient comparison 
criteria.  

3.2.2  Building A190 Vicinity 

Four soil samples were collected from two locations (A190-1 and A190-2) in the vicinity of 
former Building A190 (see Figure 6).  These samples were collected to determine if former 
building activities have impacted soil from beneath the former approximate location of 
Building A190. 

As shown on Table 6, there were no detectable concentrations of explosives.  Concentrations of 
VOCs (toluene), SVOCs (fluoranthene and pyrene), PCBs, and TPH were reported but were 
below the comparison criteria.   

As shown on Table 6, detected concentrations of iron and vanadium exceeded residential PRGs 
but were below the industrial PRGs and ambient Mare Island criteria.  Lead was reported at both 
locations, while manganese and zinc were reported at one location each at concentrations that 
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exceed the ambient Mare Island comparison criteria but were below the industrial and residential 
PRGs.  Reported concentrations of arsenic exceeded both the residential and industrial PRGs for 
all four samples but were below the Mare Island ambient comparison criteria.  

3.3  SUBAREA 5 

Site investigation sample locations were collected in the vicinity of existing buildings A15, 
A266, and A288 and in the vicinity of demolished buildings A073, A198, A053, and A062. 

3.3.1  Building A15 Vicinity 

Four soil samples were collected from two locations (A015-1 and A015-2) in the vicinity of 
Building A15 (see Figure 7).  These samples were collected to determine if former building 
activities have impacted soil surrounding Building A15 vicinity.   

As shown on Table 7, there were no detected concentrations of explosives.  Concentrations of 
VOCs (chloroform, ethylbenzene, toluene, and total xylenes), SVOCs (fluoranthene), PCBs, and 
TPH compounds were reported but were below the comparison criteria.   

As shown on Table 7, a detected concentration of lead exceeded the residential PRG comparison 
criterion and the Mare Island ambient comparison criterion but was below the industrial PRG.  
Reported concentrations of arsenic exceeded both the residential and industrial PRGs but were 
below the Mare Island ambient comparison criterion. 

3.3.2  Building A53 Vicinity 

Four soil samples were collected from two locations (A053-1 and A053-2) in the vicinity of 
Building A53 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soil surrounding former Building A53 vicinity.   

As shown on Table 8, there were no detected concentrations of SVOCs or explosives.  
Concentrations of VOCs (toluene), PCBs, and TPH compounds were reported but are below the 
comparison criteria.   

As shown on Table 8, detected concentrations of vanadium exceeded the residential PRG 
comparison criterion but were below the industrial PRG and Mare Island ambient comparison 
criteria.  Arsenic concentrations exceeded both the residential and industrial PRGs but were 
below the Mare Island ambient comparison criterion.  
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3.3.3  Building A62 Vicinity 

Four soil samples were collected from two locations (A062-1 and A062-2) in the vicinity of 
Building A62 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soils beneath Building A62 vicinity.  

As shown on Table 9, there were no reported concentrations of explosives.  Reported 
concentrations of VOCs include 2-butanone, bromomethane, carbon disulfide, toluene, and total 
xylenes.  Reported concentrations of SVOCs included benzo(a)pyrene, benzo(k)fluoranthene, 
chrysene, fluoranthene, and pyrene.  There was one reported concentration of benzo(a)pyrene 
which exceed the residential PRG but was below the industrial PRG and Mare Island ambient 
comparison criteria.  In addition to the VOC and SVOC detections; PCBs and TPH compounds 
were also detected but were below the comparison criteria.   

As shown on Table 9, concentrations of cadmium, copper, and zinc were reported above the 
Mare Island ambient comparison criteria but were below the residential and industrial PRGs.  
One reported concentration of vanadium exceeded the residential PRG, while one concentration 
of lead exceeded the residential PRG and Mare Island ambient comparison criteria.  One 
concentration of chromium exceeded all three screening criteria.  Finally, three samples of 
arsenic exceeded both the residential and industrial PRGs but were below the Mare Island 
ambient comparison criterion.  

3.3.4  Building A73 Vicinity 

Four soil samples were collected from two locations (A073-1 and A073-2) in the vicinity of 
Building A73 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soils beneath Building A73 vicinity.  

As shown on Table 10, there were no detected concentrations of explosives.  Concentrations of 
VOCs (toluene), PCBs, and TPH compounds were reported but were below the comparison 
criteria.  Concentrations of SVOCs benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, fluoranthene, and pyrene were detected but were below the 
comparison criteria.  One concentration of benzo(a)pyrene exceeded the residential PRG.   

As shown on Table 10, reported concentrations of iron and vanadium exceeded the residential 
PRG comparison criteria but were below industrial PRGs and Mare Island ambient comparison 
criteria.  Additionally, three out of four lead samples exceeded the Mare Island ambient 
comparison criterion but were below the residential and industrial PRGs.  Arsenic concentrations 
exceeded both the residential and industrial PRGs but were below the Mare Island ambient 
comparison criterion.  
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3.3.5  Building A198 Vicinity 

Four soil samples were collected from two locations (A198-1 and A198-2) in the vicinity of 
Building A198 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soils beneath Building A198 vicinity.    

As shown on Table 11, there were no detected concentrations of explosives.  Concentrations of 
VOCs (carbon disulfide), SVOCs (pyrene), PCBs, and TPH compounds were detected but were 
below the comparison criteria.   

As shown on Table 11, reported concentrations of vanadium exceeded the residential PRG 
comparison criterion but were below the industrial PRG and Mare Island ambient comparison 
criteria.  Reported concentrations of copper and lead exceeded the Mare Island ambient 
comparison criteria but were below the residential and industrial PRGs.  Concentrations of 
arsenic exceeded both the residential and industrial PRGs but were below the Mare Island 
ambient comparison criteria.  

3.3.6  Building A266 Vicinity 

Four soil samples were collected from two locations (A266-1 and A266-2) in the vicinity of 
Building A266 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soil surrounding Building A266. 

As shown on Table 12, there are no detected concentrations of SVOCs or explosives.  
Concentrations of VOCs (chloromethane and toluene), PCBs, and TPH compounds were 
detected but were below the comparison criteria.   

As shown on Table 12, detected concentrations of vanadium exceeded the residential PRG 
comparison criterion but were below the industrial PRG and Mare Island ambient comparison 
criteria.  Concentrations of cadmium, copper, mercury, and zinc exceeded the Mare Island 
ambient comparison criteria but were below the residential and industrial PRGs.  One sample of 
lead exceeded the Mare Island ambient criteria and residential PRG.  Arsenic concentrations 
exceeded both the residential and industrial PRGs but were below the Mare Island ambient 
comparison criteria.  

3.3.7  Building A288 Vicinity 

Four soil samples were collected from two locations (A288-1 and A288-2) in the vicinity of 
Building A288 (see Figure 8).  These samples were collected to determine if former building 
activities have impacted soil surrounding and underneath Building A288.      

Sample location A288-2 was collected from within Building A288 and underneath a floor drain 
identified by the regulatory agencies.  Unlike the other sample locations, groundwater was 
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encountered at the bottom of the boring and consequently a groundwater sample was also 
collected from this sample location and analyzed for VOCs, SVOCs, metals, and PCBs.   

3.3.7.1  Summary of Chemicals Exceeding Soil Screening Criteria 

The analytical results for Building A288 vicinity did not indicate detectable concentrations of 
VOCs or explosives.  Concentrations of SVOCs, PCBs, and TPH compounds were detected in at 
least two of the samples but were below the comparison criteria.   

A detection of lead exceeded the Mare Island ambient comparison criterion and residential PRG.  
All four samples had concentrations of arsenic that exceeded both the residential and industrial 
PRGs but were below the Mare Island ambient comparison criterion (Table 13).  

3.3.7.2  Summary of Chemicals Exceeding Groundwater Screening Criteria 

The analytical results did not indicate detectable concentrations of SVOCs or PCBs.  
Concentrations of VOC compounds were detected but were below the comparison criteria.  
Concentrations of aluminum, cadmium, cobalt, copper, iron, lead, manganese, mercury, nickel, 
vanadium, and zinc exceed the screening criteria (Table 14).   

3.4  SUBAREA 7 

Subarea 7 includes areas and buildings which were not previously included in the RI subareas.  
Site investigation sample locations were collected in the vicinity of existing buildings A31, A54, 
and A228 and in the vicinity of demolished building A226 (Figures 5 and 9). 

3.4.1  Building A31 Vicinity 

Four soil samples were collected from two locations (A031-1 and A031-2) in the vicinity of 
Building A31 (see Figure 5).  These samples were collected to determine if former site activities 
have impacted soil surrounding Building A31.   

As shown on Table 15, there were no detected concentrations of VOCs, SVOCs, or PCBs.  One 
sample (A031-2) had a detectable concentration of explosive nitroglycerine which was below the 
residential PRG.  Additionally, all four samples had detectable concentrations of TPH 
compounds which were below the comparison criteria.   

As shown on Table 15, a detected concentration of vanadium in one sample exceeded the 
residential PRG comparison criterion but was below the industrial PRG and Mare Island ambient 
comparison criteria.  One sample location had a detectable concentration of lead which exceeded 
the residential PRG and the Mare Island ambient comparison criteria but is below the industrial 
PRG.  Detected concentrations of arsenic exceeded both the residential and industrial PRGs but 
were below the Mare Island ambient comparison criterion.  

IA F1 Data Summary Report 10 SULT.5104.0095.0002 



 

3.4.2  Building A54 Vicinity 

Four soil samples were collected from two locations (A054-1 and A054-2) in the vicinity of 
Building A54 (see Figure 5).  These samples were collected to determine if former building 
activities have impacted soil surrounding Building A54.     

As shown on Table 16, there were no reported detections of explosives at the Building A54 
vicinity.  Detected concentrations of VOCs (toluene), SVOCs (benzo[a]pyrene and pyrene), 
PCBs, and TPH compounds were reported but were below the comparison criteria.   

As shown on Table 16, one detected concentration of vanadium exceeded the residential PRG 
comparison criterion but was below the industrial PRG and Mare Island ambient comparison 
criteria.  Two sample locations had detectable concentrations of zinc and one location had a 
detectable concentration of lead which exceeded the Mare Island ambient comparison criteria but 
were reported below the residential and industrial PRGs.  Arsenic exceeded both the residential 
and industrial PRGs but was below the Mare Island ambient comparison criterion.  

3.4.3  Building A226 Vicinity 

Four soil samples were collected from two locations (A226-1 and A226-2) in the vicinity of 
Building A226 (see Figure 9).  These samples were collected to determine if former building 
activities have impacted soils beneath Building A226 vicinity.  

As shown on Table 17, the analytical results for Building A226 vicinity did not indicate 
detectable concentrations of SVOCs and explosives.  Concentrations of VOCs (toluene), PCBs, 
and TPH compounds were detected but were below the comparison criteria.   

Reported arsenic concentrations exceeded both the residential and industrial PRGs but were 
below the Mare Island ambient comparison criterion (Table 17).  One arsenic sample from 
Building A226 only exceeded the residential PRG.  

3.4.4  Building A228 Vicinity 

Two soil samples were collected from one location (A228-2) in the vicinity of Building A228 
(see Figure 9).  These samples were collected to determine if former building activities have 
impacted soils in the vicinity of Building A228.  Soil samples were not collected from sample 
location A228-1 as explained previously in Section 2.5.    

As shown on Table 18, there were no detected concentrations of SVOCs or explosives.  
Concentrations of VOCs (ethylbenzene, toluene, and total xylenes), and PCBs compounds were 
reported but were below the comparison criteria.   
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As shown in Table 18, reported detections of vanadium exceeded the residential PRG 
comparison criterion but were below the industrial PRG and Mare Island ambient comparison 
criteria.  Sample location A228-2 had detectable concentrations of TPH as motor oil which 
exceeded the screening criteria.  Arsenic concentrations exceeded both the residential and 
industrial PRGs but were below the Mare Island ambient comparison criterion (Table 18).  

4.0  SUMMARY OF SITE INVESTIGATION RESULTS FOR IA F1 

Table 19 summarizes the detections reported above ambient and comparison criteria during the 
site investigation activities conducted at the 15 locations in IA F1.  As the table shows, lead, zinc 
and chromium as well as TPH as motor oil concentrations exceeded at least one of the screening 
criteria.  Figure 10 presents the sample locations where screening criteria were exceeded.  The 
results collected during this additional site investigation will be included in the draft final RI 
report for IA F1. 
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IA F1 Data Summary Report  SULT.5104.0095.0002 

TABLE 1:  SOIL SCREENING CRITERIA 
Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling 
Former Mare Island Naval Shipyard, Vallejo, California 

Analyte Residential PRG 
(mg/kg) 

Industrial PRG 
(mg/kg) 

Ambient – PAHs 
and Metals (mg/kg) 

Volatile Organic Compounds (8260) 
2-Butanone 22,000 110,000 NA 
Bromomethane 3.9 13 NA 
Carbon Disulfide 360 720 NA 
Chloromethane 47 160 NA 
Cis-1,2-dichloroethene 43 150 NA 
Ethylbenzene 400 400 NA 
Toluene 520 520 NA 
Trichloroethene 0.053 0.11 NA 
Vinyl Chloride 0.079 0.75 NA 
Xylene (Total) 270 420 NA 
Semivolatile Organic Compounds (8270) 
Benzo(a)anthracene 0.62 2.1 NA 
Benzo(a)pyrene 0.062 0.21 NA 
Benzo(b)fluoranthene 0.62 2.1 NA 
Benzo(g,h,i)perylene NA NA NA 
Benzo(k)fluoranthene 6.2 21 NA 
Bis(2-ethylhexyl)phthalate 35 120 NA 
Chrysene 62 210 NA 
Fluoranthene 2,300 22,000 NA 
Indeno(1,2,3-cd)pyrene 0.62 2.1 0.3 
Pyrene 2,300 29,000 0.55 
Polychlorinate Biphenyl Congeners (8082)1 

PCB-8 0.22 0.74 NA 
PCB-28 0.22 0.74 NA 
PCB-44 0.22 0.74 NA 
PCB-49 0.22 0.74 NA 
PCB-52 0.22 0.74 NA 
PCB-66 0.22 0.74 NA 
PCB-101 0.22 0.74 NA 
PCB-105 0.22 0.74 NA 
PCB-118 0.22 0.74 NA 
PCB-126 0.22 0.74 NA 
PCB-128 0.22 0.74 NA 
PCB-138 0.22 0.74 NA 
PCB-153 0.22 0.74 NA 



TABLE 1:  SOIL SCREENING CRITERIA (CONTINUED) 
Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling 
Former Mare Island Naval Shipyard, Vallejo, California 

IA F1 Data Summary Report  SULT.5104.0095.0002 

Analyte Residential PRG 
(mg/kg) 

Industrial PRG 
(mg/kg) 

Ambient – PAHs 
and Metals (mg/kg) 

PCB-156 0.22 0.74 NA 
PCB-170 0.22 0.74 NA 
PCB-180 0.22 0.74 NA 
PCB-183 0.22 0.74 NA 
PCB-187 0.22 0.74 NA 
PCB-195 0.22 0.74 NA 
PCB-206 0.22 0.74 NA 
PCB-209 0.22 0.74 NA 
Explosives (8330) 
HMX 3,100 31,000 NA 
Nitroglycerine 35 120 NA 
Picric Acid NA NA NA 
RDX 4.4 16 NA 
Petroleum Indicators (8015 Modified) 
Diesel Range Organics 5002 NA NA 
Gasoline Range Organics 4002 NA NA 
Motor Oil Range Organics 1,0002 NA NA 
Metals (6010) 
Aluminum 76,000 100,000 35,000 
Antimony 31 410 8.5 
Arsenic 0.39 1.6 36 
Barium 5,400 67,000 NA 
Beryllium 150 1,900 0.9 
Cadmium 37 450 5.2 
Calcium NA NA NA 
Chromium 210 450 140 
Cobalt 900 1,900 NA 
Iron 23,000 100,000 62,200 
Lead 1503 800 59 
Magnesium NA NA NA 
Manganese 1,800 19,000 1,600 
Mercury 23 310 2 
Molybdenum 390 5,100 NA 
Nickel 1,600 20,000 130 
Selenium 390 5,100 NA 
Sodium NA NA NA 
Vanadium 78 1,000 190 
Zinc 23,000 100,000 230 



TABLE 1:  SOIL SCREENING CRITERIA (CONTINUED) 
Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling 
Former Mare Island Naval Shipyard, Vallejo, California 

IA F1 Data Summary Report  SULT.5104.0095.0002 

Notes: 

1 Unspeciated mixture PCB criteria for residential and industrial PRG (EPA 2004)  
2 Comparison criteria developed for Mare Island (Tetra Tech 2003) 
3 California Modified PRG 

HMX Cyclotetramethylenetetranitramine 
NA Not applicable 
PAH Polycyclic aromatic hydrocarbons 
PCB Polychlorinated biphenyls 
PRG Preliminary Remediation Goal 
RDX Hexahydro-1,3,5-trinitro-1,3,5-triazine 

Sources: 
Tetra Tech.  1998. “Final Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in 

Soil, Mare Island, Vallejo, California.” November 25. 
Tetra Tech.  2002.  “Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare 

Island, Vallejo, California.”  April 19. 
Tetra Tech.  2003.  “Draft Technical Memorandum Evaluation and Approach for TPH Screening Criteria for Soil and Groundwater, 

Mare Island, Vallejo, California.”  October 28. 
U.S. Environmental Protection Agency.  2004.  “Region IX Preliminary Remediation Goals .”  Available Online at:  

http://www.epa.gov/region9/waste/sfund/prg/index.html 



 

IA F1 Data Summary Report  SULT.5104.0095.0002 

TABLE 2:  GROUNDWATER SCREENING CRITERIA 
Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling 
Former Mare Island Naval Shipyard, Vallejo, California 

Analyte NAWQC (µg/L) Ambient – Metals (µg/L) 

Volatile Organic Compounds (8206) 
Benzene 530 NA 
Bromoform NA NA 
Carbon Disulfide NA NA 
Toluene 5,000 NA 
Metals (6010) 
Aluminum 87 480 
Arsenic 150 78 
Barium NA 1,200 
Beryllium 13 1.6 
Cadmium 8.8 16 
Calcium NA 680,000 
Chromium NA 22 
Cobalt NA 100 
Iron 1,000 140,000 
Lead 21 10 
Magnesium NA 1,500,000 
Manganese NA 5,400 
Mercury 0.94 0.22 
Nickel 52 7.5 
Selenium 71 12 
Sodium NA 7,400,000 
Thallium 213 NA 
Vanadium NA 140 
Zinc 120 260 

Notes: 

µg/L Microgram per liter 
MCL Maximum Contaminant Level 
NAWQC National Ambient Water Quality Criteria 

Sources: 
San Francisco Bay Regional Water Quality Control Board.  2000.  “A Compilation of Water Quality Goals.”  Prepared by Jon B. 

Marshack, D. Env. Senior Environmental Specialist.  March. 
Tetra Tech.  2002.  “Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare 

Island, Vallejo, California.”  April 19. 



A258-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

TABLE 3: BUILDING A258 VICINITY SOIL SAMPLE RESULTS SUMMARY

A258-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 26,000 32,00029,000 24,000
ab ab ab abARSENIC 12.0 11.014.0 16.0

BARIUM 75.0 61.091.0 190
BERYLLIUM 0.65 0.670.88 0.52
CADMIUM 1.6 3.21.7 1.8
CALCIUM 3,700 3,6002,900 32,000
CHROMIUM 69.0 78.069.0 46.0
COBALT 14.0 J 16.0 J18.0 J 17.0 J
COPPER 46.0 46.047.0 62.0

a a a aIRON 42,000 50,00047,000 51,000
LEAD 23.0 J 15.0 J19.0 J 43.0 J
MAGNESIUM 9,800 12,0009,100 12,000
MANGANESE 1,100 5801,600 1,200
MERCURY 0.28 0.420.33 0.21
MOLYBDENUM 0.35 J 0.18 J0.19 J --
NICKEL 62.0 J 76.0 J66.0 J 49.0 J
SELENIUM 0.39 --0.16 J 0.81
SODIUM 2,100 2,0003,100 1,300

a a a aVANADIUM 84.0 90.085.0 79.0
ZINC 72.0 J 70.0 J69.0 J 95.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

CIS-1,2-DICHLOROETHENE -- 0.0002 J-- --
TRICHLOROETHENE -- 0.003 J-- --
VINYL CHLORIDE -- --0.001 J --
XYLENE (TOTAL) -- 0.004 J-- --
TOTAL VOCS 8260 -- 0.007 J0.001 J --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

PYRENE 0.02 J ---- --
TOTAL SVOCS 8270 0.02 J ---- --

PCBs (mg/kg)

PCB-180 -- 0.0003 J-- 0.0003 J
PCB-28 -- ---- 0.0004 J
TOTAL PCBS -- 0.001 J-- 0.001 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 1.8 HY 400 HLY2.5 HY 34.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 12.0 H 610 HL16.0 H 180 H

 Notes to table on page 2

1
02/19/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 3: BUILDING A258 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.
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A280-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

TABLE 4: BUILDING A280 VICINITY SOIL SAMPLE RESULTS SUMMARY

A280-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 11,000 14,00012,000 11,000
ANTIMONY 0.15 J 0.21 J0.13 J --

ab ab ab abARSENIC 8.5 7.66.0 7.5
BARIUM 150 84.0120 110
BERYLLIUM 0.42 0.470.44 0.42
CADMIUM 0.79 0.910.76 0.83
CALCIUM 5,000 9,2003,300 3,700
CHROMIUM 21.0 33.028.0 24.0
COBALT 7.2 J 10.0 J9.3 J 6.8 J
COPPER 21.0 35.023.0 24.0

a a aIRON 24,000 25,00022,000 24,000
LEAD 13.0 J 25.0 J12.0 J 13.0 J
MAGNESIUM 4,600 5,1004,400 4,500
MANGANESE 360 390470 350
MERCURY 0.03 0.07-- 0.07
MOLYBDENUM 0.19 J 0.14 J0.06 J 0.23 J
NICKEL 21.0 J 28.0 J26.0 J 22.0 J
SELENIUM -- 0.21 J0.24 J --
SODIUM -- 590170 J 120 J
VANADIUM 40.0 47.038.0 39.0
ZINC 45.0 J 48.0 J43.0 J 50.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

VOLATILE ORGANIC CPDS 8260 -- ---- --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- ---- --

PCBs (mg/kg)

PCBs -- ---- --

EXPLOSIVES (mg/kg)

HMX -- 0.3 J-- --
RDX -- 0.4 J-- --
TOTAL EXPLOSIVE -- 0.7 J-- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 2.6 HY 5.9 HY4.7 HY 4.9 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 15.0 H 23.0 H22.0 H 26.0 H

 Notes to table on page 2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 4: BUILDING A280 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.

202/19/07



A278-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A278-2

11/06/2006

SOIL

A278-2

11/06/2006

SOIL

TABLE 5: BUILDING A278 VICINITY SOIL SAMPLE RESULTS SUMMARY

A278-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)
ab ab ab abARSENIC 8.9 J 12.0 J15.0 J 13.0 J

BARIUM 88.0 J 120 J67.0 J 130 J
BERYLLIUM 0.49 0.540.71 0.67
CADMIUM 0.93 1.41.8 1.9
CHROMIUM 22.0 J 57.0 J78.0 J 63.0 J
COBALT 9.6 J 14.0 J13.0 J 15.0 J
COPPER 21.0 J 43.0 J45.0 J 49.0 J
LEAD 31.013.0 35.063.0
MERCURY 0.06 0.170.32 0.30
NICKEL 24.0 J 56.0 J70.0 J 63.0 J

a aVANADIUM 41.0 J 72.0 J99.0 J 85.0 J
ZINC 120 J 110 J70.0 J 280 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE -- 0.003 J-- 0.003 J
XYLENE (TOTAL) -- 0.0003 J-- --
TOTAL VOCS 8260 -- 0.003 J-- 0.003 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

FLUORANTHENE -- ---- 0.02 J
PYRENE -- 0.02 J-- --
TOTAL SVOCS 8270 -- 0.02 J-- 0.02 J

PCBs (mg/kg)

PCB-101 -- ---- 0.0006
PCB-118 -- ---- 0.0005
PCB-128 -- ---- 0.0003 J
PCB-138 -- ---- 0.002
PCB-153 -- ---- 0.002
PCB-170 -- ---- 0.001
PCB-180 -- ---- 0.001
PCB-183 -- ---- 0.0002 J
PCB-187 -- ---- 0.0008
PCB-209 -- ---- 0.0003 J
PCB-28 -- 0.0002 J-- --
TOTAL PCBS -- 0 J-- 0.02 J

EXPLOSIVES (mg/kg)

PICRIC ACID -- 0.03 J-- 0.03 J
TOTAL EXPLOSIVE -- 0.03 J-- 0.03 J

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 8.8 HY 3.0 HY2.3 HY 6.3 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 33.0 H 27.0 H12.0 H 75.0 H

 Notes to table on page 2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 5: BUILDING A278 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbon     PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

202/19/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 5: BUILDING A278 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A190-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

TABLE 6: BUILDING A190 VICINITY SOIL SAMPLE RESULTS SUMMARY

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 10,000 16,00028,000 14,000
ANTIMONY -- 0.770.17 J 1.1

ab ab ab abARSENIC 7.8 8.513.0 8.2
BARIUM 120 12072.0 120
BERYLLIUM 0.42 0.490.70 0.46
CADMIUM 1.3 1.41.7 2.0
CALCIUM 4,600 12,0002,900 7,600
CHROMIUM 23.0 41.072.0 40.0
COBALT 7.7 J 12.0 J24.0 J 8.5 J
COPPER 29.0 39.045.0 44.0

a a a aIRON 26,000 33,00041,000 35,000
LEAD 14.0 J60.0 J 210 J 74.0 J
MAGNESIUM 4,900 7,9008,600 6,400
MANGANESE 330 5604701,700
MERCURY 0.29 0.430.22 0.30
MOLYBDENUM 0.97 J 0.45 J0.17 J 0.91 J
NICKEL 35.0 J 48.0 J82.0 J 47.0 J
SELENIUM 0.56 0.23 J0.82 0.13 J
SODIUM 940 8602,200 470

aVANADIUM 43.0 64.088.0 71.0
ZINC 150 J 200 J71.0 J 1,000 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE -- --0.0005 J --
TOTAL VOCS 8260 -- --0.001 J --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

FLUORANTHENE -- 0.3 J-- --
PYRENE -- 0.4 J-- --
TOTAL SVOCS 8270 -- 0.7 J-- --

PCBs (mg/kg)

PCB-101 0.007 ---- --
PCB-105 0.001 0.005-- 0.005
PCB-118 0.002 0.001-- 0.001
PCB-126 0.0009 ---- --
PCB-128 0.001 0.001-- 0.0005
PCB-138 0.004 0.003-- 0.002
PCB-153 0.005 J 0.002 J-- 0.0007 J
PCB-156 0.0005 J ---- --
PCB-170 0.0009 0.002-- 0.0005
PCB-180 0.002 0.004-- 0.001
PCB-183 0.0006 0.001-- 0.0003 J
PCB-187 0.001 0.002-- 0.001 J
PCB-206 0.0006 0.001-- 0.0007
PCB-209 -- 0.002 J-- 0.001 J
PCB-44 0.0006 J ---- --
PCB-52 0.0008 ---- --

 Notes to table on page 3
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A190-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

TABLE 6: BUILDING A190 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-66 -- 0.002 J-- 0.001 J
TOTAL PCBS 0.05 J 0.05 J-- 0.03 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 150 HY 96.0 HY89.0 HY 89.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 710 H 500 H230 HL 570 H

 Notes to table on page 3

2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 6: BUILDING A190 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

302/19/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 6: BUILDING A190 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

TABLE 7: BUILDING A15 VICINITY SOIL SAMPLE RESULTS SUMMARY

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY -- --1.7 --
ab ab ab abARSENIC 8.2 J 6.8 J9.6 J 9.2 J

BARIUM 160 J 64.0 J160 J 170 J
BERYLLIUM 0.43 0.210.41 0.45
CADMIUM 0.81 0.751.4 1.3
CHROMIUM 21.0 J 46.0 J38.0 J 37.0 J
COBALT 7.9 J 13.0 J16.0 J 15.0 J
COPPER 24.0 J 9.9 J47.0 J 67.0 J
LEAD 14.0 5.446.0350 a

MERCURY 0.02 0.01 J0.13 0.19
MOLYBDENUM -- --0.68 J --
NICKEL 26.0 J 63.0 J40.0 J 46.0 J
SILVER 0.08 J 0.07 J0.12 J 0.14 J
VANADIUM 40.0 J 43.0 J62.0 J 66.0 J
ZINC 55.0 J 46.0 J97.0 J 90.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

CHLOROFORM -- 0.07 J-- --
ETHYLBENZENE -- 1-- --
TOLUENE -- 5-- 0.005 J
XYLENE (TOTAL) -- 6-- --
TOTAL VOCS 8260 -- 12 J-- 0.005 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

FLUORANTHENE -- --0.2 J --
TOTAL SVOCS 8270 -- --0.2 J --

PCBs (mg/kg)

PCB-101 -- --0.001 --
PCB-105 0.0005 J 0.0006-- --
PCB-118 -- 0.00060.0004 J --
PCB-128 0.0003 J 0.00050.001 --
PCB-138 0.001 0.0030.003 0.0004 J
PCB-153 0.0008 0.0030.002 --
PCB-170 0.002 0.004 J0.002 --
PCB-180 0.001 0.0030.003 0.0004 J
PCB-183 0.0004 J 0.00080.0007 --
PCB-187 0.0007 0.0010.001 --
PCB-195 -- 0.0002 J0.0003 J --
PCB-206 -- 0.0002 J0.0003 J --
PCB-209 0.0005 --0.0003 J --
PCB-28 0.0002 J 0.0003 J0.0003 J 0.0004 J
TOTAL PCBS 0.02 J 0.04 J0.03 J 0.002 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

 Notes to table on page 3
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

TABLE 7: BUILDING A15 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 24.0 HY 1.8 HY34.0 HY 12.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 330 H 18.0 H260 H 92.0 H

 Notes to table on page 3

2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 7: BUILDING A15 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

302/20/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 7: BUILDING A15 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A053-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

TABLE 8: BUILDING A53 VICINITY SOIL SAMPLE RESULTS SUMMARY

A053-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)
a ab ab abARSENIC 0.61 7.26.5 8.5

BARIUM 90.0 J 94.0 J150 J 130 J
BERYLLIUM 0.32 0.630.44 0.42
CADMIUM 2.7 1.60.93 1.5
CHROMIUM 22.0 J 58.0 J35.0 J 51.0 J
COBALT 26.0 J 19.0 J17.0 J 8.9 J
COPPER 83.0 J 38.0 J28.0 J 44.0 J
LEAD 49.0 J 13.0 J45.0 J 22.0 J
MERCURY 0.69 0.120.04 0.28
MOLYBDENUM -- 1.50.08 J 2.8
NICKEL 30.0 J 89.0 J30.0 J 40.0 J
SELENIUM -- 0.15 J-- 0.19 J

aVANADIUM 140 J 62.0 J55.0 J 64.0 J
ZINC 180 J 130 J36.0 J 74.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE 0.0005 J ---- --
TOTAL VOCS 8260 0.001 J ---- --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- ---- --

PCBs (mg/kg)

PCB-138 0.0005 --0.0003 J --
PCB-153 0.0009 J ---- --
PCB-180 0.0005 ---- --
PCB-206 0.0009 ---- --
PCB-209 0.003 ---- --
PCB-28 -- --0.0006 J --
PCB-8 -- 0.0009 J-- --
TOTAL PCBS 0.01 J 0.002 J0.002 J --

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 90.0 HY 4.9 HY-- 16.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 650 H 38.0 H4.6 J 230 H

 Notes to table on page 2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 8: BUILDING A53 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.

202/20/07



A062-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A062-2

11/07/2006

SOIL

A062-2

11/07/2006

SOIL

TABLE 9: BUILDING A62 VICINITY SOIL SAMPLE RESULTS SUMMARY

A062-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY -- ---- 0.20 J
ab ab abARSENIC -- 6.29.4 6.2

BARIUM 42.0 J 130 J190 J 160 J
BERYLLIUM 0.22 0.330.41 0.37
CADMIUM 2.0 2.52.033.0
CHROMIUM 9.7 J 43.0 J57.0 J1,200 J ab

COBALT 26.0 J 14.0 J17.0 J 15.0 J
COPPER 40.0 J 75.0 J110 J2,900 J
LEAD -- 15.0 J 250 J 170 Ja

MERCURY 0.77 0.510.09 0.24
MOLYBDENUM -- 1.50.58 J 0.20 J
NICKEL 20.0 J 42.0 J130 J 40.0 J
SELENIUM -- ---- 0.11 J

aVANADIUM 150 J 66.0 J48.0 J 71.0 J
ZINC 54.0 J 1,800 J 300 J 440 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

2-BUTANONE -- --0.02 J 0.02 J
BROMOMETHANE -- --0.0006 J --
CARBON DISULFIDE 0.0002 J 0.0003 J0.0006 J 0.001 J
TOLUENE 0.0008 J 0.0008 J-- 0.001 J
XYLENE (TOTAL) -- 0.0002 J-- --
TOTAL VOCS 8260 0.001 J 0.001 J0.02 J 0.02 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)
aBENZO(A)PYRENE -- 0.08 J-- --

BENZO(K)FLUORANTHENE -- 0.1 J-- --
CHRYSENE -- 0.1 J-- --
FLUORANTHENE -- 0.1 J-- --
PYRENE -- 0.1 J-- --
TOTAL SVOCS 8270 -- 0.5 J-- --

PCBs (mg/kg)

PCB-101 0.002 ---- --
PCB-105 0.0004 J ---- --
PCB-118 0.001 ---- --
PCB-128 0.0006 ---- --
PCB-138 0.003 --0.0003 J --
PCB-153 0.002 ---- --
PCB-170 0.0009 ---- --
PCB-180 0.002 --0.0002 J --
PCB-183 0.0007 ---- --
PCB-187 0.002 ---- --
PCB-206 0.0009 ---- --
PCB-209 0.002 ---- --
PCB-28 -- 0.0002 J-- 0.0003 J
PCB-52 0.0004 J ---- --
TOTAL PCBS 0.04 J 0 J0.001 J 0.001 J

 Notes to table on page 3

1
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A062-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A062-2

11/07/2006

SOIL

A062-2

11/07/2006

SOIL

TABLE 9: BUILDING A62 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

A062-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 5.3 HY 60.0 HY3.9 HY 64.0 HY
GASOLINE RANGE ORGANICS 0.04 J 0.08 J-- 0.06 J
MOTOR OIL RANGE ORGANICS 59.0 H 730 H18.0 H 240 H

 Notes to table on page 3

2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 9: BUILDING A62 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 9: BUILDING A62 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A073-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

TABLE 10: BUILDING A73 VICINITY SOIL SAMPLE RESULTS SUMMARY

A073-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 20,000 NA16,000 NA
ANTIMONY -- 1.5-- 0.57

ab ab ab abARSENIC 2.7 7.56.0 8.0
BARIUM 110 93.0 J120 140 J
BERYLLIUM 0.44 0.420.47 0.38
CADMIUM 2.1 1.61.3 2.1
CALCIUM 31,000 NA10,000 NA
CHROMIUM 32.0 48.0 J35.0 46.0 J
COBALT 17.0 J 14.0 J14.0 J 19.0 J
COPPER 66.0 69.0 J66.0 86.0 J

a aIRON 47,000 NA36,000 NA
LEAD 55.0 J66.0 J 110 J 87.0 J
MAGNESIUM 12,000 NA8,900 NA
MANGANESE 730 NA500 NA
MERCURY 0.47 0.120.21 0.38
MOLYBDENUM 0.11 J 0.43 J0.32 J 0.27 J
NICKEL 38.0 J 53.0 J48.0 J 47.0 J
SODIUM 490 NA420 NA

aVANADIUM 100 51.0 J68.0 69.0 J
ZINC 150 J 190 J110 J 210 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE -- --0.0005 J --
TOTAL VOCS 8260 -- --0 J --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

BENZO(A)ANTHRACENE 0.2 J ---- --
aBENZO(A)PYRENE 0.2 J ---- --

BENZO(B)FLUORANTHENE 0.2 J ---- --
BENZO(K)FLUORANTHENE 0.3 J ---- --
CHRYSENE 0.4 J ---- --
FLUORANTHENE 0.2 J ---- 0.09 J
PYRENE 0.2 J ---- 0.09 J
TOTAL SVOCS 8270 2 J ---- 0.2 J

PCBs (mg/kg)

PCB-101 -- --0.0004 J 0.001 J
PCB-118 -- ---- 0.0003 J
PCB-128 -- ---- 0.0008 J
PCB-138 0.0008 --0.002 0.004 J
PCB-153 0.0008 --0.002 0.003 J
PCB-170 0.0004 --0.0008 0.003 J
PCB-180 0.001 J --0.002 0.004 J
PCB-183 0.0003 J --0.0006 0.0009 J
PCB-187 0.0006 --0.001 0.002 J
PCB-206 -- --0.0006 0.0008 J
PCB-209 0.0009 --0.002 0.0009 J
TOTAL PCBS 0.009 J --0.02 J 0.04 J

 Notes to table on page 3

1
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A073-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

TABLE 10: BUILDING A73 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

A073-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 33.0 HY 16.0 HY100 HY 15.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 310 H 220 H620 H 150 H

 Notes to table on page 3

2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 10: BUILDING A73 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Not analyzedNA

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

302/20/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 10: BUILDING A73 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.
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A198-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A198-2

11/07/2006

SOIL

A198-2

11/07/2006

SOIL

TABLE 11: BUILDING A198 VICINITY SOIL SAMPLE RESULTS SUMMARY

A198-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)
ab ab abARSENIC 8.7 17.015.0 --

BARIUM 190 J 180 J140 J 37.0 J
BERYLLIUM 0.46 0.500.48 0.22
CADMIUM 1.6 1.72.3 1.9
CHROMIUM 39.0 J 30.0 J54.0 J 10.0 J
COBALT 15.0 J 14.0 J12.0 J 28.0 J
COPPER 61.0 J 59.0 J46.0 J130 J
LEAD 50.0 J 17.0 J--140 J
MERCURY 0.22 0.120.46 0.86
MOLYBDENUM 0.13 J 0.35 J0.50 J --
NICKEL 63.0 J 44.0 J57.0 J 21.0 J
SELENIUM -- 0.14 J-- --

aVANADIUM 53.0 J 70.0 J60.0 J 160 J
ZINC 140 J 88.0 J190 J 57.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

CARBON DISULFIDE -- --0.002 J --
TOTAL VOCS 8260 -- --0.002 J --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

PYRENE -- --0.4 J --
TOTAL SVOCS 8270 -- --0.4 J --

PCBs (mg/kg)

PCB-101 0.001 J --0.008 J --
PCB-118 -- --0.002 J --
PCB-128 0.0006 J --0.001 J --
PCB-138 0.003 J --0.007 J --
PCB-153 0.004 J --0.009 J --
PCB-170 0.002 J --0.003 J --
PCB-180 0.005 J --0.007 J --
PCB-183 0.001 J --0.002 J --
PCB-187 0.003 J --0.004 J --
PCB-195 -- --0.0009 J --
PCB-206 0.003 J --0.005 J --
PCB-209 0.004 J --0.005 J --
PCB-44 -- --0.0003 J --
PCB-52 -- --0.0009 J --
TOTAL PCBS 0.05 J --0.1 J --

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 54.0 HY 21.0 HY240 HY 9.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 380 H 400 H570 HL 150 H

 Notes to table on page 2

1
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 11: BUILDING A198 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

202/20/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 11: BUILDING A198 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A266-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

TABLE 12: BUILDING A266 VICINITY SOIL SAMPLE RESULTS SUMMARY

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)
ab ab abARSENIC 23.0 15.05.8 --

BARIUM 120 J 440 J50.0 J 76.0 J
BERYLLIUM 0.38 0.660.42 0.28
CADMIUM 1.51.2 1.912.0
CHROMIUM 25.0 J 48.0 J50.0 J 14.0 J
COBALT 12.0 J 14.0 J15.0 J 27.0 J
COPPER 57.0 J33.0 J 44.0 J170 J
LEAD 9.7 J9.9 J 3.8 J480 J a

MERCURY 0.05 0.080.31 2.1
MOLYBDENUM 1.2 0.43 J0.35 J --
NICKEL 33.0 J 62.0 J52.0 J 25.0 J

aVANADIUM 51.0 J 50.0 J60.0 J 130 J
ZINC 74.0 J54.0 J 69.0 J4,800 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

CHLOROMETHANE -- ---- 0.0002 J
TOLUENE 0.0003 J ---- --
TOTAL VOCS 8260 0 J ---- 0 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- ---- --

PCBs (mg/kg)

PCB-138 0.0003 J --0.001 0.001 J
PCB-170 -- ---- 0.0009 J
PCB-180 0.0003 J ---- 0.002 J
PCB-183 -- ---- 0.0005 J
PCB-187 -- ---- 0.001 J
PCB-206 -- ---- 0.0002 J
PCB-209 -- ---- 0.0004 J
PCB-28 -- ---- 0.001 J
TOTAL PCBS 0.001 J --0.002 0.01 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 9.2 HY --3.3 HY 10.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 52.0 H 2.1 J15.0 H 89.0 H

 Notes to table on page 2

1
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 12: BUILDING A266 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

202/20/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 12: BUILDING A266 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A288-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

TABLE 13: BUILDING A288 VICINITY SOIL SAMPLE RESULTS SUMMARY

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY -- 1.2-- --
ab ab ab abARSENIC 9.0 4.59.1 12.0

BARIUM 160 J 140220 J 160
BERYLLIUM 0.45 0.320.48 0.47
CADMIUM 0.75 1.20.78 1.6
CHROMIUM 18.0 J 39.017.0 J 45.0
COBALT 6.2 J 7.3 J6.5 J 18.0 J
COPPER 25.0 J 29.021.0 J 50.0
LEAD 11.0 J 10.0 J 22.0 J 270 J a

MERCURY 0.22 0.03 J0.07 0.10
MOLYBDENUM 0.40 J 0.12 J0.40 J 0.47 J
NICKEL 42.0 J 28.0 J20.0 J 57.0 J
SELENIUM -- ---- 0.31 J
VANADIUM 33.0 J 37.035.0 J 71.0
ZINC 44.0 J 220 J52.0 J 90.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

VOLATILE ORGANIC CPDS 8260 -- ---- --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

BENZO(A)PYRENE -- 0.02 J-- 0.03 J
BENZO(G,H,I)PERYLENE -- ---- 0.03 J
BIS(2-ETHYLHEXYL)PHTHALATE -- --0.01 J --
FLUORANTHENE -- 0.03 J-- 0.03 J
INDENO(1,2,3-CD)PYRENE -- ---- 0.02 J
PYRENE -- 0.03 J-- 0.04 J
TOTAL SVOCS 8270 -- 0.09 J0.01 J 0.2 J

PCBs (mg/kg)

PCB-101 0.01 --0.0003 J --
PCB-105 0.006 ---- --
PCB-118 0.009 ---- --
PCB-128 0.0005 ---- --
PCB-138 0.002 --0.0006 --
PCB-153 0.002 --0.0006 --
PCB-156 0.0003 J ---- --
PCB-170 0.0008 --0.0003 J --
PCB-180 0.001 --0.0005 --
PCB-183 0.0002 J ---- --
PCB-187 0.0004 J ---- --
PCB-206 -- --0.0002 J 0.0003 J
PCB-209 -- --0.0004 J --
PCB-28 0.01 ---- --
PCB-44 0.02 ---- --
PCB-49 0.01 ---- --
PCB-52 0.02 ---- --
PCB-66 0.03 ---- --
PCB-8 0.0008 J ---- --

 Notes to table on page 3

1
02/20/07



A288-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

TABLE 13: BUILDING A288 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

TOTAL PCBS 0.2 J --0.006 J 0.001 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 12.0 HY 9.6 HY2.5 HY 7.2 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 63.0 H 64.0 H31.0 H 28.0 H

 Notes to table on page 3

2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 13: BUILDING A288 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

302/20/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 13: BUILDING A288 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.

402/20/07



A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

TABLE 14: BUILDING A288 VICINITY GRAB GROUNDWATER SAMPLE RESULTS SUMMARY

METALS (ug/L)

ALUMINUM 20,000
ARSENIC 17.0
BARIUM 400
BERYLLIUM 3.0
CADMIUM 4.1
CALCIUM 430,000
CHROMIUM 40.0
COBALT 140
COPPER 180
IRON 94,000
LEAD 310
MAGNESIUM 150,000
MANGANESE 12,000
MERCURY 1.9
NICKEL 190
SELENIUM 1.8
SODIUM 760,000
THALLIUM 0.13 J
VANADIUM 320
ZINC 660

VOLATILE ORGANIC COMPOUNDS 8260 (ug/L)

BENZENE 0.2 J
BROMOFORM 0.1 J
CARBON DISULFIDE 0.4 J
TOLUENE 0.1 J
TOTAL VOCS 8260 0.8 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (ug/L)

SEMIVOLATILE ORGANIC CPDS 8270 --

PCBs (ug/L)

PCBs --

1
02/13/07

 Notes to table on page 2



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 14: BUILDING A288 VICINITY GRAB GROUNDWATER SAMPLE RESULTS SUMMARY

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

Only constituents that were detected in at least one sample are listed.

Concentrations shown in bold exceed the higher value of the ambient concentration (95th percentile) (Tetra Tech 2002) and

ecological criteria (RWQCB 2000).

Micrograms per literug/L

IdentificationID

Estimated valueJ

Milligrams per litermg/L

Polychlorinated biphenylPCB

California Regional Water Quality Control BoardRWQCB

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Not detected or rejected--

Volatile organic compoundsVOC

California Regional Water Quality Control Board, San Francisco Bay Region (RWQCB).  2000.  "A Compilation of Water Quality Goals."Sources:

        Prepared by Jon B. Marshack, D. Env. Senior Environmental Specialist.  August.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                     Vallejo, California."  April 19.

202/13/07



A031-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A031-2

11/06/2006

SOIL

A031-2

11/06/2006

SOIL

TABLE 15: BUILDING A31 VICINITY SOIL SAMPLE RESULTS SUMMARY

A031-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)
ab ab ab abARSENIC 10.0 J 4.1 J5.3 J 10.0 J

BARIUM 580 J 230 J150 J 190 J
BERYLLIUM 0.58 0.690.31 0.50
CADMIUM 1.2 1.80.77 1.1
CHROMIUM 36.0 J 57.0 J17.0 J 33.0 J
COBALT 37.0 J 13.0 J6.8 J 13.0 J
COPPER 42.0 J 68.0 J16.0 J 37.0 J
LEAD 32.0 8.213.0 460 a

MERCURY 0.05 0.040.04 0.03
NICKEL 57.0 J 57.0 J17.0 J 33.0 J
SELENIUM 2.2 ---- --
THALLIUM -- --0.08 J --

aVANADIUM 68.0 J 89.0 J30.0 J 56.0 J
ZINC 54.0 J 97.0 J30.0 J 70.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

VOLATILE ORGANIC CPDS 8260 -- ---- --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- ---- --

PCBs (mg/kg)

PCBs -- ---- --

EXPLOSIVES (mg/kg)

NITROGLYCERINE -- 0.3 J-- --
TOTAL EXPLOSIVE -- 0.3 J-- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 2.3 HY 0.47 J2.9 HY 150 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 32.0 H 2.3 J20.0 H 640 H

 Notes to table on page 2

1
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 15: BUILDING A31 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

202/19/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 15: BUILDING A31 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.

302/19/07



A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

TABLE 16: BUILDING A54 VICINITY SOIL SAMPLE RESULTS SUMMARY

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.28 J ---- --
ab ab ab abARSENIC 11.0 J 13.0 J16.0 J 9.8 J

BARIUM 180 J 91.0 J400 J 210 J
BERYLLIUM 0.46 0.710.74 0.45
CADMIUM 1.0 1.81.4 1.9
CHROMIUM 21.0 J 77.0 J26.0 J 45.0 J
COBALT 7.8 J 17.0 J16.0 J 17.0 J
COPPER 22.0 J 47.0 J63.0 J 35.0 J
LEAD 15.0 34.026.0 130
MERCURY 0.04 0.270.03 J 0.09
MOLYBDENUM -- --1.0 J --
NICKEL 23.0 J 75.0 J47.0 J 45.0 J
SELENIUM -- 0.48-- 0.68
SILVER 0.06 J --0.09 J --

aVANADIUM 33.0 J 94.0 J47.0 J 62.0 J
ZINC 80.0 J130 J240 J 260 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE -- --0.001 J 0.0004 J
TOTAL VOCS 8260 -- --0.001 J 0 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

BENZO(A)PYRENE -- 0.01 J-- --
PYRENE -- ---- 0.07 J
TOTAL SVOCS 8270 -- 0.01 J-- 0.07 J

PCBs (mg/kg)

PCB-101 -- ---- 0.007 J
PCB-118 -- ---- 0.001 J
PCB-128 -- ---- 0.004 J
PCB-138 0.0002 J 0.0003 J-- 0.03 J
PCB-153 -- ---- 0.03 J
PCB-170 -- ---- 0.02 J
PCB-180 -- 0.0002 J-- 0.03 J
PCB-183 -- ---- 0.007 J
PCB-187 -- ---- 0.01 J
PCB-195 -- ---- 0.003 J
PCB-206 -- ---- 0.001 J
PCB-209 -- ---- 0.0005 J
TOTAL PCBS 0 J 0.001 J-- 0.3 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 0.49 J 14.0 HY1.2 J 19.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 2.4 J 100 H4.7 J 150 H

 Notes to table on page 2

1
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 16: BUILDING A54 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Detected metals or PAHs concentrations shown in bold type are greater than the ambient concentration (95th percentile)

(Tetra Tech 1998b, 2002).

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polycyclic aromatic hydrocarbons   PAH

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

202/19/07



Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 16: BUILDING A54 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

                    Vallejo, California."  April 19.
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A226-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

TABLE 17: BUILDING A226 VICINITY SOIL SAMPLE RESULTS SUMMARY

A226-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY -- 3.01.1 --
ab ab a abARSENIC 7.7 J 9.3 J6.2 J 1.5 J

BARIUM 220 J 130 J210 J 37.0 J
BERYLLIUM 0.56 0.430.51 0.39
CADMIUM 0.90 1.01.1 0.86
CHROMIUM 21.0 J 17.0 J31.0 J 11.0 J
COBALT 8.9 J 7.4 J11.0 J 5.0 J
COPPER 27.0 J 10.0 J35.0 J 22.0 J
LEAD 11.0 9.929.0 28.0
MERCURY 0.03 0.01 J0.05 0.03
MOLYBDENUM -- 1.1 J-- --
NICKEL 23.0 J 13.0 J44.0 J 17.0 J
SELENIUM -- 1.6-- --
SILVER 0.09 J 0.340.12 J --
VANADIUM 43.0 J 33.0 J50.0 J 32.0 J
ZINC 59.0 J 34.0 J76.0 J 61.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TOLUENE -- --0.002 J 0.0007 J
TOTAL VOCS 8260 -- --0.002 J 0.001 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- ---- --

PCBs (mg/kg)

PCB-128 -- 0.0003 J-- 0.0005 J
PCB-138 -- 0.0008-- 0.002
PCB-153 -- 0.0004 J-- 0.0007 J
PCB-170 -- 0.0007-- 0.001
PCB-180 -- 0.0009-- 0.002 J
PCB-183 -- 0.0002 J-- 0.0004 J
PCB-187 -- 0.0005 J-- 0.0009
PCB-206 0.0002 J ---- 0.0002 J
PCB-209 0.0002 J ---- --
TOTAL PCBS 0.001 J 0.007 J-- 0.01 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- ---- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 3.3 HY 0.40 J25.0 HY 24.0 HY
GASOLINE RANGE ORGANICS -- ---- --
MOTOR OIL RANGE ORGANICS 16.0 H 2.3 J190 H 270 H

 Notes to table on page 2

1
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 17: BUILDING A226 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.

202/20/07



A228-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

TABLE 18: BUILDING A228 VICINITY SOIL SAMPLE RESULTS SUMMARY

A228-2

0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY -- 0.90
ab abARSENIC 6.0 J 6.7 J

BARIUM 120 J 52.0 J
BERYLLIUM 0.31 0.26
CADMIUM 1.5 0.45
CHROMIUM 15.0 J 11.0 J
COBALT 22.0 J 4.4 J
COPPER 46.0 J 8.4 J
LEAD 4.5 3.8
MERCURY 0.51 0.01 J
NICKEL 20.0 J 9.3 J
SELENIUM 0.65 --
SILVER 0.31 --

aVANADIUM 120 J 25.0 J
ZINC 57.0 J 32.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

ETHYLBENZENE 0.0009 J --
TOLUENE 0.01 --
XYLENE (TOTAL) 0.004 J --
TOTAL VOCS 8260 0.02 J --

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

SEMIVOLATILE ORGANIC CPDS 8270 -- --

PCBs (mg/kg)

PCB-138 0.0003 J 0.0002 J
PCB-180 0.0004 J 0.0005 J
TOTAL PCBS 0.001 J 0.001 J

EXPLOSIVES (mg/kg)

EXPLOSIVES -- --

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 91.0 HY 0.57 J
GASOLINE RANGE ORGANICS -- --

aMOTOR OIL RANGE ORGANICS 1,600 H 2.0 J

 Notes to table on page 2
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

TABLE 18: BUILDING A228 VICINITY SOIL SAMPLE RESULTS SUMMARY (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reportedNotes:

to three significant figures.

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to

two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to

three significant figures.

Alternative criteria were used for lead, PCBs, and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Only constituents that were detected in at least one sample are listed.

Detected concentrations greater than the comparison criteria (PRC 1997).  PRG for residential use were used whena

available (EPA 2004).

Detected concentrations greater than EPA PRG for industrial use (EPA 2004).b

Below ground surfacebgs

U.S. Environmental Protection AgencyEPA

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Preliminary remediation goalPRG

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected or rejected--

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at

             http://www.epa.gov./region09/waste/sfund/prg/index.html

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."

                     February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil,

                     Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island,

                    Vallejo, California."  April 19.
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TABLE 19:  SUMMARY OF INVESTIGATION FINDINGS 
Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling 
Former Mare Island Naval Shipyard, Vallejo, California 

Subarea 
Building 
Vicinity 

Location 
Analyte Sampling 

Location 
Depth 
(feet) 

Summary of Detections 
Exceeding Comparison Criteria 

A31 Lead A031-2 0-2 
Lead was detected at 460 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

Subarea 4 

A54 Zinc A054-2 0-2 
Zinc was detected at 260 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

A15 Lead A015-1 2-4 
Lead was detected at 350 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

Chromium A062-1 2-4 
Chromium was detected at 

1,200 mg/kg which exceeds both 
the residential and industrial PRG. 

A62 

Lead A062-2 0-2 
Lead was detected at 250 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

A266 Lead A266-1 0-2 
Lead was detected at 480 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

Subarea 5 

A288 Lead A288-2 2-4 
Lead was detected at 270 mg/kg 

which exceeds the residential PRG 
but not the industrial PRG. 

Subarea 7 A228 TPH-mo A228-2 0-2 
TPH as motor oil was detected at 
1,600 mg/kg which exceeds the 
Mare Island comparison criteria. 

Notes: 

mg/kg Milligrams per kilogram 
PRG Preliminary Remediation Goal 
TPH-mo Total petroleum hydrocarbons as motor oil 

IA F1 Data Summary Report Page 1 of  1 SULT.5104.0095.0002 
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MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 



A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.30 U0.28 U 0.26 U1.7 0.27 U 0.30 U
ARSENIC 10.0 J8.2 J 6.8 J9.6 J 9.2 J 5.3 J
BARIUM 580 J160 J 64.0 J160 J 170 J 150 J
BERYLLIUM 0.580.43 0.210.41 0.45 0.31
CADMIUM 1.20.81 0.751.4 1.3 0.77
CHROMIUM 36.0 J21.0 J 46.0 J38.0 J 37.0 J 17.0 J
COBALT 37.0 J7.9 J 13.0 J16.0 J 15.0 J 6.8 J
COPPER 42.0 J24.0 J 9.9 J47.0 J 67.0 J 16.0 J
LEAD 32.014.0 5.4350 46.0 13.0
MERCURY 0.050.02 0.01 J0.13 0.19 0.04
MOLYBDENUM 0.32 UJ0.40 UJ 1.0 U0.68 J 0.23 UJ 0.09 UJ
NICKEL 57.0 J26.0 J 63.0 J40.0 J 46.0 J 17.0 J
SELENIUM 2.20.28 U 0.26 U0.27 U 0.27 U 0.14 UJ
SILVER 0.30 U0.08 J 0.07 J0.12 J 0.14 J 0.30 U
THALLIUM 0.30 U0.28 U 0.26 U0.27 U 0.27 U 0.08 J
VANADIUM 68.0 J40.0 J 43.0 J62.0 J 66.0 J 30.0 J
ZINC 54.0 J55.0 J 46.0 J97.0 J 90.0 J 30.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,1,2-TRICHLOROETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,1-DICHLOROETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,1-DICHLOROETHENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,2-DICHLOROETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
1,2-DICHLOROPROPANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
2-BUTANONE 0.01 U0.01 UJ 0.6 UJ0.01 UJ 0.01 UJ 0.01 U
2-HEXANONE 0.01 U0.01 UJ 0.6 UJ0.01 UJ 0.01 UJ 0.01 U

 Notes to table on page 71
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 U0.01 UJ 0.6 UJ0.01 UJ 0.01 U 0.01 U
ACETONE 0.02 U0.02 U 1 UJ0.02 UJ 0.02 UJ 0.02 UJ
BENZENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
BROMODICHLOROMETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
BROMOFORM 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
BROMOMETHANE 0.01 U0.01 U 0.6 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
CARBON TETRACHLORIDE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
CHLOROBENZENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
CHLOROETHANE 0.01 U0.01 U 0.6 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.005 U0.005 U 0.07 J0.006 U 0.005 U 0.006 U
CHLOROMETHANE 0.01 U0.01 U 0.6 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
DIBROMOCHLOROMETHANE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
ETHYLBENZENE 0.005 U0.005 U 10.006 U 0.005 U 0.006 U
METHYLENE CHLORIDE 0.02 U0.02 UJ 1 UJ0.02 UJ 0.02 UJ 0.02 U
STYRENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
TETRACHLOROETHENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
TOLUENE 0.005 U0.005 U 50.006 U 0.005 J 0.006 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
TRICHLOROETHENE 0.005 U0.005 U 0.3 U0.006 U 0.005 U 0.006 U
VINYL CHLORIDE 0.01 U0.01 U 0.6 U0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.005 U0.005 U 60.006 U 0.005 U 0.006 U
TOTAL VOCS 8260 0 U0 U 12 J0 U 0.005 J 0 U

 Notes to table on page 71
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
1,2-DICHLOROBENZENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
1,3-DICHLOROBENZENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
1,4-DICHLOROBENZENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,2'-OXYBIS(2-CHLOROPROPANE) 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,4,5-TRICHLOROPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,4,6-TRICHLOROPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,4-DICHLOROPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,4-DIMETHYLPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,4-DINITROPHENOL 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
2,4-DINITROTOLUENE (d) 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2,6-DINITROTOLUENE (d) 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2-CHLORONAPHTHALENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2-CHLOROPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2-METHYLNAPHTHALENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
2-METHYLPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
2-NITROANILINE 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
2-NITROPHENOL 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
3,3'-DICHLOROBENZIDINE 0.7 U7 UJ 0.7 U7 U 0.7 UJ 0.8 U
3-NITROANILINE 0.7 U7 UJ 0.7 U7 U 0.7 UJ 0.8 U
4,6-DINITRO-2-METHYLPHENOL 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
4-BROMOPHENYL-PHENYLETHER 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
4-CHLORO-3-METHYLPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
4-CHLOROANILINE 0.4 U4 UJ 0.3 U4 U 0.4 U 0.4 U
4-CHLOROPHENYL-PHENYLETHER 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
4-METHYLPHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
4-NITROANILINE 0.7 U7 U 0.7 U7 U 0.7 UJ 0.8 U
4-NITROPHENOL 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
ANTHRACENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
BENZO(A)ANTHRACENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
BENZO(A)PYRENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
BENZO(B)FLUORANTHENE 0.07 UJ0.7 U 0.07 U0.7 UJ 0.07 U 0.08 UJ
BENZO(G,H,I)PERYLENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
BENZO(K)FLUORANTHENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
BIS(2-CHLOROETHOXY)METHANE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
BIS(2-CHLOROETHYL)ETHER 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
BUTYLBENZYLPHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
CARBAZOLE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
CHRYSENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
DI-N-BUTYLPHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
DI-N-OCTYLPHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
DIBENZ(A,H)ANTHRACENE 0.07 UJ0.7 U 0.07 U0.7 UJ 0.07 U 0.08 UJ
DIBENZOFURAN 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
DIETHYLPHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
DIMETHYLPHTHALATE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
FLUORANTHENE 0.07 U0.7 U 0.07 U0.2 J 0.07 U 0.08 U
FLUORENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
HEXACHLOROBENZENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
HEXACHLOROBUTADIENE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
HEXACHLOROCYCLOPENTADIENE 0.7 UJ7 U 0.7 U7 UJ 0.7 U 0.8 UJ
HEXACHLOROETHANE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
INDENO(1,2,3-CD)PYRENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
ISOPHORONE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
N-NITROSO-DI-N-PROPYLAMINE 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
NAPHTHALENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
NITROBENZENE (d) 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
PENTACHLOROPHENOL 0.7 U7 U 0.7 U7 U 0.7 U 0.8 U
PHENANTHRENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
PHENOL 0.4 U4 U 0.3 U4 U 0.4 U 0.4 U
PYRENE 0.07 U0.7 U 0.07 U0.7 U 0.07 U 0.08 U
TOTAL SVOCS 8270 0 U0 U 0 U0.2 J 0 U 0 U

PCBs (mg/kg)

PCB-101 0.0001 U0.0005 U 0.0007 U0.001 0.0001 U 0.0001 U
PCB-105 0.0001 U0.0005 J 0.00060.0005 U 0.0002 U 0.0001 U
PCB-118 0.0001 U0.0002 U 0.00060.0004 J 0.0002 U 0.0001 U
PCB-126 0.0004 U0.0004 U 0.0004 U0.0004 U 0.0004 U 0.0004 U
PCB-128 0.0002 U0.0003 J 0.00050.001 0.0002 U 0.0002 U
PCB-138 0.0001 U0.001 0.0030.003 0.0004 J 0.0001 U
PCB-153 0.0002 U0.0008 0.0030.002 0.0002 U 0.0002 U
PCB-156 .000083 U0.0005 U 0.0005 U0.0005 U .000085 U .000083 U
PCB-170 0.0002 U0.002 0.004 J0.002 0.0002 U 0.0002 U
PCB-180 .000082 U0.001 0.0030.003 0.0004 J .000082 U
PCB-183 .000084 U0.0004 J 0.00080.0007 .000087 U .000084 U
PCB-187 0.0003 U0.0007 0.0010.001 0.0003 U 0.0003 U
PCB-195 0.0002 U0.0002 U 0.0002 J0.0003 J 0.0002 U 0.0002 U
PCB-206 0.0001 U0.0001 U 0.0002 J0.0003 J 0.0001 U 0.0001 U
PCB-209 0.0001 U0.0005 0.0001 U0.0003 J 0.0001 U 0.0001 U
PCB-28 .00009 U0.0002 J 0.0003 J0.0003 J 0.0004 J 0.0005 U
PCB-44 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0001 U 0.0001 U
PCB-49 0.0003 U0.0003 U 0.0003 U0.0003 U 0.0003 U 0.0003 U
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 0.0001 U.000094 U .000094 U0.0001 U 0.0001 U 0.0001 U
PCB-66 .000076 U.000075 U 0.0005 U0.0005 U .000078 U .000076 U
PCB-8 0.0002 U0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
TOTAL PCBS 0 U0.02 J 0.04 J0.03 J 0.002 J 0 U

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.09 U0.09 U 0.09 U0.09 U 0.1 U 0.09 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-AMINO-4,6-DINITROTOLUENE 0.09 U0.09 U 0.09 U0.09 U 0.1 U 0.09 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
PERCHLORATE 0.02 U0.02 U 0.02 U0.02 U 0.02 U 0.02 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.02 U0.02 U 0.02 U0.02 U 0.03 U 0.02 U
RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 2.3 HY24.0 HY 1.8 HY34.0 HY 12.0 HY 2.9 HY
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A015-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A015-2

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

A031-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A015-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.23 UJ0.23 UJ 0.28 UJ0.22 UJ 0.26 UJ 0.27 UJ
MOTOR OIL RANGE ORGANICS 32.0 H330 H 18.0 H260 H 92.0 H 20.0 H

 Notes to table on page 71
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.33 U0.30 U 0.30 U0.30 U 0.29 U 0.34 U
ARSENIC 8.510.0 J 6.54.1 J 0.61 7.2
BARIUM 130 J190 J 150 J230 J 90.0 J 94.0 J
BERYLLIUM 0.420.50 0.440.69 0.32 0.63
CADMIUM 1.51.1 0.931.8 2.7 1.6
CHROMIUM 51.0 J33.0 J 35.0 J57.0 J 22.0 J 58.0 J
COBALT 8.9 J13.0 J 17.0 J13.0 J 26.0 J 19.0 J
COPPER 44.0 J37.0 J 28.0 J68.0 J 83.0 J 38.0 J
LEAD 22.0 J460 45.0 J8.2 49.0 J 13.0 J
MERCURY 0.280.03 0.040.04 0.69 0.12
MOLYBDENUM 2.80.04 UJ 0.08 J1.2 U 1.1 U 1.5
NICKEL 40.0 J33.0 J 30.0 J57.0 J 30.0 J 89.0 J
SELENIUM 0.19 J0.41 UJ 0.30 U0.30 U 0.29 U 0.15 J
SILVER 0.33 U0.30 U 0.30 U0.30 U 0.29 U 0.34 U
THALLIUM 0.33 U0.30 U 0.30 U0.30 U 0.29 U 0.34 U
VANADIUM 64.0 J56.0 J 55.0 J89.0 J 140 J 62.0 J
ZINC 74.0 J70.0 J 36.0 J97.0 J 180 J 130 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,1,2,2-TETRACHLOROETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,1,2-TRICHLOROETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,1-DICHLOROETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,1-DICHLOROETHENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,2-DICHLOROETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
1,2-DICHLOROPROPANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
2-BUTANONE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
2-HEXANONE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U

 Notes to table on page 71
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
ACETONE 0.02 U0.02 UJ 0.02 U0.02 UJ 0.02 UJ 0.03 UJ
BENZENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
BROMODICHLOROMETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
BROMOFORM 0.006 UJ0.005 U 0.006 UJ0.005 U 0.006 UJ 0.006 UJ
BROMOMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
CARBON TETRACHLORIDE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
CHLOROBENZENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
CIS-1,3-DICHLOROPROPENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
DIBROMOCHLOROMETHANE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
ETHYLBENZENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
METHYLENE CHLORIDE 0.02 U0.02 U 0.02 U0.02 UJ 0.02 U 0.03 U
STYRENE 0.006 U0.005 U 0.006 U0.005 U 0.006 UJ 0.006 U
TETRACHLOROETHENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
TOLUENE 0.006 U0.005 U 0.006 U0.005 U 0.0005 J 0.006 U
TRANS-1,2-DICHLOROETHENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
TRANS-1,3-DICHLOROPROPENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
TRICHLOROETHENE 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.006 U0.005 U 0.006 U0.005 U 0.006 U 0.006 U
TOTAL VOCS 8260 0 U0 U 0 U0 U 0.001 J 0 U

 Notes to table on page 71
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
1,2-DICHLOROBENZENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
1,3-DICHLOROBENZENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
1,4-DICHLOROBENZENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,2'-OXYBIS(2-CHLOROPROPANE) 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,4,5-TRICHLOROPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,4,6-TRICHLOROPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,4-DICHLOROPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,4-DIMETHYLPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,4-DINITROPHENOL 2 U4 U 0.8 U0.8 U 15 UJ 0.9 UJ
2,4-DINITROTOLUENE (d) 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2,6-DINITROTOLUENE (d) 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2-CHLORONAPHTHALENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2-CHLOROPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2-METHYLNAPHTHALENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
2-METHYLPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
2-NITROANILINE 2 U4 U 0.8 U0.8 U 15 U 0.9 U
2-NITROPHENOL 2 U4 U 0.8 U0.8 U 15 U 0.9 U
3,3'-DICHLOROBENZIDINE 2 U4 U 0.8 U0.8 U 15 U 0.9 U
3-NITROANILINE 2 U4 U 0.8 U0.8 U 15 U 0.9 U
4,6-DINITRO-2-METHYLPHENOL 2 U4 U 0.8 U0.8 U 15 U 0.9 U
4-BROMOPHENYL-PHENYLETHER 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
4-CHLORO-3-METHYLPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
4-CHLOROANILINE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
4-CHLOROPHENYL-PHENYLETHER 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
4-METHYLPHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
4-NITROANILINE 2 U4 U 0.8 U0.8 U 15 U 0.9 U
4-NITROPHENOL 2 U4 U 0.8 U0.8 U 15 U 0.9 U

 Notes to table on page 71
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
ANTHRACENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
BENZO(A)ANTHRACENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
BENZO(A)PYRENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
BENZO(B)FLUORANTHENE 0.2 U0.4 U 0.08 U0.08 UJ 2 U 0.09 U
BENZO(G,H,I)PERYLENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
BENZO(K)FLUORANTHENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
BIS(2-CHLOROETHOXY)METHANE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
BIS(2-CHLOROETHYL)ETHER 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
BUTYLBENZYLPHTHALATE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
CARBAZOLE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
CHRYSENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
DI-N-BUTYLPHTHALATE 0.9 UJ2 U 0.4 U0.4 U 8 U 0.5 U
DI-N-OCTYLPHTHALATE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
DIBENZ(A,H)ANTHRACENE 0.2 U0.4 U 0.08 U0.08 UJ 2 U 0.09 U
DIBENZOFURAN 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
DIETHYLPHTHALATE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
DIMETHYLPHTHALATE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
FLUORANTHENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
FLUORENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
HEXACHLOROBENZENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
HEXACHLOROBUTADIENE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
HEXACHLOROCYCLOPENTADIENE 2 U4 U 0.8 U0.8 UJ 15 U 0.9 U
HEXACHLOROETHANE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
INDENO(1,2,3-CD)PYRENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
ISOPHORONE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
N-NITROSO-DI-N-PROPYLAMINE 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U

 Notes to table on page 71
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
NAPHTHALENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
NITROBENZENE (d) 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
PENTACHLOROPHENOL 2 U4 U 0.8 U0.8 U 15 U 0.9 U
PHENANTHRENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
PHENOL 0.9 U2 U 0.4 U0.4 U 8 U 0.5 U
PYRENE 0.2 U0.4 U 0.08 U0.08 U 2 U 0.09 U
TOTAL SVOCS 8270 0 U0 U 0 U0 U 0 U 0 U

PCBs (mg/kg)

PCB-101 0.0001 U0.0001 UJ 0.0004 UJ0.0001 UJ 0.0001 U 0.0001 UJ
PCB-105 0.0001 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0002 U 0.0002 UJ
PCB-118 0.0001 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0002 U 0.0002 UJ
PCB-126 0.0004 U0.0004 UJ 0.0004 UJ0.0004 UJ 0.0004 U 0.0005 UJ
PCB-128 0.0002 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0002 U 0.0002 UJ
PCB-138 0.0001 U0.0001 UJ 0.0003 J0.0001 UJ 0.0005 0.0001 UJ
PCB-153 0.0002 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0009 J 0.0002 UJ
PCB-156 .000082 U.000087 UJ .000091 UJ.00009 UJ .000087 U 0.0001 UJ
PCB-170 0.0002 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0002 U 0.0002 UJ
PCB-180 .000081 U.000085 UJ .00009 UJ.000089 UJ 0.0005 0.0001 UJ
PCB-183 .000083 U.000088 UJ .000092 UJ.000092 UJ .000088 U 0.0001 UJ
PCB-187 0.0003 U0.0003 UJ 0.0003 UJ0.0003 UJ 0.0003 U 0.0004 UJ
PCB-195 0.0002 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0002 U 0.0002 UJ
PCB-206 0.0001 U0.0001 UJ 0.0001 UJ0.0001 UJ 0.0009 0.0001 UJ
PCB-209 0.0001 U0.0001 UJ 0.0002 UJ0.0002 UJ 0.003 0.0002 UJ
PCB-28 .000088 U.000093 UJ 0.0006 J0.0001 UJ .000094 U 0.0001 UJ
PCB-44 0.0001 U0.0001 UJ 0.0001 UJ0.0001 UJ 0.0001 U 0.0001 UJ
PCB-49 0.0003 U0.0003 UJ 0.0003 UJ0.0003 UJ 0.0003 U 0.0004 UJ
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 .000093 U0.0001 UJ 0.0001 UJ0.0001 UJ 0.0001 U 0.0001 UJ
PCB-66 .000074 U.000079 UJ .000083 UJ.000082 UJ .000079 U .000092 UJ
PCB-8 0.0002 U0.0002 UJ 0.0002 UJ0.0002 UJ 0.0005 U 0.0009 J
TOTAL PCBS 0 U0 U 0.002 J0 U 0.01 J 0.002 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.09 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.2 U0.2 U 0.3 U0.3 U 0.2 U 0.3 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.5 U
2-AMINO-4,6-DINITROTOLUENE 0.09 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.5 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.4 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.5 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.2 U0.2 U 0.3 U0.3 J 0.2 U 0.3 U
PERCHLORATE 0.04 U0.02 U 0.04 U0.02 U 0.04 U 0.04 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.02 U0.03 U 0.03 U0.03 U 0.03 U 0.03 U
RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.4 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0.3 J 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 16.0 HY150 HY 1.2 UJ0.47 J 90.0 HY 4.9 HY
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A031-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A053-1

11/07/2006

SOIL

A053-1

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

A053-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A031-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.25 U0.23 UJ 0.21 U0.19 UJ 0.22 U 0.29 U
MOTOR OIL RANGE ORGANICS 230 H640 H 4.6 J2.3 J 650 H 38.0 H
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.27 U0.28 J 0.33 U0.30 U 0.27 U 0.33 U
ARSENIC 0.27 U11.0 J 13.0 J16.0 J 9.8 J 9.4
BARIUM 42.0 J180 J 91.0 J400 J 210 J 190 J
BERYLLIUM 0.220.46 0.710.74 0.45 0.41
CADMIUM 2.01.0 1.81.4 1.9 33.0
CHROMIUM 9.7 J21.0 J 77.0 J26.0 J 45.0 J 1,200 J
COBALT 26.0 J7.8 J 17.0 J16.0 J 17.0 J 17.0 J
COPPER 40.0 J22.0 J 47.0 J63.0 J 35.0 J 2,900 J
LEAD 0.16 UJ15.0 34.026.0 130 15.0 J
MERCURY 0.770.04 0.270.03 J 0.09 0.09
MOLYBDENUM 1.1 U0.44 UJ 0.39 UJ1.0 J 0.06 UJ 0.58 J
NICKEL 20.0 J23.0 J 75.0 J47.0 J 45.0 J 130 J
SELENIUM 0.27 U0.28 U 0.480.17 UJ 0.68 0.33 U
SILVER 0.27 U0.06 J 0.33 U0.09 J 0.27 U 0.33 U
THALLIUM 0.27 U0.28 U 0.33 U0.30 U 0.27 U 0.33 U
VANADIUM 150 J33.0 J 94.0 J47.0 J 62.0 J 48.0 J
ZINC 54.0 J240 J 80.0 J130 J 260 J 1,800 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,1,2-TRICHLOROETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,1-DICHLOROETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,1-DICHLOROETHENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,2-DICHLOROETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
1,2-DICHLOROPROPANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
2-BUTANONE 0.01 UJ0.01 U 0.01 U0.02 U 0.02 U 0.02 J
2-HEXANONE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.01 UJ
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.01 UJ
ACETONE 0.02 UJ0.02 UJ 0.03 UJ0.04 UJ 0.03 UJ 0.7 UJ
BENZENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
BROMODICHLOROMETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
BROMOFORM 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.0006 J
CARBON DISULFIDE 0.0002 J0.005 U 0.007 U0.009 U 0.008 U 0.0006 J
CARBON TETRACHLORIDE 0.005 UJ0.005 U 0.007 U0.009 U 0.008 U 0.006 U
CHLOROBENZENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.01 U
CHLOROFORM 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
DIBROMOCHLOROMETHANE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
ETHYLBENZENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
METHYLENE CHLORIDE 0.02 UJ0.02 U 0.03 UJ0.04 U 0.03 UJ 0.02 U
STYRENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
TETRACHLOROETHENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
TOLUENE 0.0008 J0.005 U 0.007 U0.001 J 0.0004 J 0.006 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
TRICHLOROETHENE 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.02 U 0.02 U 0.01 U
XYLENE (TOTAL) 0.005 U0.005 U 0.007 U0.009 U 0.008 U 0.006 U
TOTAL VOCS 8260 0.001 J0 U 0 U0.001 J 0 J 0.02 J
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
1,2-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
1,3-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
1,4-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,2'-OXYBIS(2-CHLOROPROPANE) 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,4,5-TRICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,4,6-TRICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,4-DICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,4-DIMETHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,4-DINITROPHENOL 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 UJ
2,4-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2-CHLORONAPHTHALENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2-CHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2-METHYLNAPHTHALENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
2-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
2-NITROANILINE 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
2-NITROPHENOL 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
3,3'-DICHLOROBENZIDINE 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
3-NITROANILINE 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
4,6-DINITRO-2-METHYLPHENOL 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
4-BROMOPHENYL-PHENYLETHER 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
4-CHLORO-3-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
4-CHLOROANILINE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
4-CHLOROPHENYL-PHENYLETHER 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
4-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
4-NITROANILINE 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
4-NITROPHENOL 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
ANTHRACENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
BENZO(A)ANTHRACENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
BENZO(A)PYRENE 0.07 U0.08 U 0.01 J0.08 U 0.4 U 0.09 U
BENZO(B)FLUORANTHENE 0.07 U0.08 UJ 0.09 UJ0.08 UJ 0.4 U 0.09 U
BENZO(G,H,I)PERYLENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
BENZO(K)FLUORANTHENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
BIS(2-CHLOROETHOXY)METHANE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
BIS(2-CHLOROETHYL)ETHER 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.4 U0.4 U 0.4 UJ0.4 U 2 U 0.4 U
BUTYLBENZYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
CARBAZOLE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
CHRYSENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
DI-N-BUTYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
DI-N-OCTYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
DIBENZ(A,H)ANTHRACENE 0.07 U0.08 UJ 0.09 UJ0.08 UJ 0.4 U 0.09 U
DIBENZOFURAN 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
DIETHYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
DIMETHYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
FLUORANTHENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
FLUORENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
HEXACHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
HEXACHLOROBUTADIENE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
HEXACHLOROCYCLOPENTADIENE 0.7 U0.8 UJ 0.9 UJ0.8 UJ 4 U 0.9 U
HEXACHLOROETHANE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
INDENO(1,2,3-CD)PYRENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
ISOPHORONE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
N-NITROSO-DI-N-PROPYLAMINE 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
NAPHTHALENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
NITROBENZENE (d) 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
PENTACHLOROPHENOL 0.7 U0.8 U 0.9 U0.8 U 4 U 0.9 U
PHENANTHRENE 0.07 U0.08 U 0.09 U0.08 U 0.4 U 0.09 U
PHENOL 0.4 U0.4 U 0.4 U0.4 U 2 U 0.4 U
PYRENE 0.07 U0.08 U 0.09 U0.08 U 0.07 J 0.09 U
TOTAL SVOCS 8270 0 U0 U 0.01 J0 U 0.07 J 0 U

PCBs (mg/kg)

PCB-101 0.0020.0001 U 0.0001 U0.0001 U 0.007 J 0.0001 U
PCB-105 0.0004 J0.0002 U 0.0002 U0.0002 U 0.0005 UJ 0.0002 U
PCB-118 0.0010.0002 U 0.0002 U0.0002 U 0.001 J 0.0002 U
PCB-126 0.0005 U0.0004 U 0.0004 U0.0004 U 0.0004 UJ 0.0005 U
PCB-128 0.00060.0002 U 0.0002 U0.0002 U 0.004 J 0.0002 U
PCB-138 0.0030.0002 J 0.0003 J0.0001 U 0.03 J 0.0003 J
PCB-153 0.0020.0002 U 0.0002 U0.0002 U 0.03 J 0.0002 U
PCB-156 0.0004 U.000087 U .000092 U.000089 U 0.002 UJ 0.0001 U
PCB-170 0.00090.0002 U 0.0002 U0.0002 U 0.02 J 0.0002 U
PCB-180 0.002.000086 U 0.0002 J.000088 U 0.03 J 0.0002 J
PCB-183 0.0007.000088 U .000093 U.00009 U 0.007 J 0.0001 U
PCB-187 0.0020.0003 U 0.0003 U0.0003 U 0.01 J 0.0004 U
PCB-195 0.0002 U0.0002 U 0.0002 U0.0002 U 0.003 J 0.0002 U
PCB-206 0.00090.0001 U 0.0001 U0.0001 U 0.001 J 0.0001 U
PCB-209 0.0020.0001 U 0.0002 U0.0001 U 0.0005 J 0.0002 U
PCB-28 0.0001 U.000094 U 0.0001 U0.0001 U 0.0005 UJ 0.0001 U
PCB-44 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0001 UJ 0.0001 U
PCB-49 0.0004 U0.0003 U 0.0003 U0.0003 U 0.0003 UJ 0.0004 U
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 0.0004 J0.0001 U 0.0001 U0.0001 U 0.0001 UJ 0.0001 U
PCB-66 0.0004 U.000079 U .000083 U.000081 U .000077 UJ .00009 U
PCB-8 0.0006 U0.0002 U 0.0002 U0.0002 U 0.0002 UJ 0.0003 U
TOTAL PCBS 0.04 J0 J 0.001 J0 U 0.3 J 0.001 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.3 U0.2 U 0.3 U0.3 U 0.2 U 0.3 U
2,6-DINITROTOLUENE (d) 0.5 U0.4 U 0.4 U0.4 U 0.4 U 0.5 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2-NITROTOLUENE 0.5 U0.4 U 0.4 U0.4 U 0.4 U 0.5 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.3 U0.2 U 0.3 U0.3 U 0.2 U 0.3 U
PERCHLORATE 0.04 U0.02 U 0.02 U0.02 U 0.02 U 0.04 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.03 U0.03 U 0.03 U0.03 U 0.03 U 0.03 U
RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 5.3 HY0.49 J 14.0 HY1.2 J 19.0 HY 3.9 HY
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A054-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A054-2

11/06/2006

SOIL

A062-1

11/07/2006

SOIL

A062-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A054-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.04 J0.28 UJ 0.29 UJ0.21 UJ 0.33 UJ 0.24 U
MOTOR OIL RANGE ORGANICS 59.0 H2.4 J 100 H4.7 J 150 H 18.0 H
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A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM NANA 16,000NA 20,000 NA
ANTIMONY 0.570.20 J 0.29 U0.28 U 0.27 U 1.5
ARSENIC 8.06.2 6.06.2 2.7 7.5
BARIUM 140 J160 J 120130 J 110 93.0 J
BERYLLIUM 0.380.37 0.470.33 0.44 0.42
CADMIUM 2.12.0 1.32.5 2.1 1.6
CALCIUM NANA 10,000NA 31,000 NA
CHROMIUM 46.0 J57.0 J 35.043.0 J 32.0 48.0 J
COBALT 19.0 J15.0 J 14.0 J14.0 J 17.0 J 14.0 J
COPPER 86.0 J110 J 66.075.0 J 66.0 69.0 J
IRON NANA 36,000NA 47,000 NA
LEAD 110 J250 J 55.0 J170 J 66.0 J 87.0 J
MAGNESIUM NANA 8,900NA 12,000 NA
MANGANESE NANA 500NA 730 NA
MERCURY 0.380.24 0.210.51 0.47 0.12
MOLYBDENUM 0.27 J0.20 J 0.32 J1.5 0.11 J 0.43 J
NICKEL 47.0 J40.0 J 48.0 J42.0 J 38.0 J 53.0 J
SELENIUM 0.29 U0.11 J 0.29 U0.28 U 0.27 U 0.31 U
SILVER 0.29 U0.29 U 0.29 U0.28 U 0.27 U 0.31 U
SODIUM NANA 420NA 490 NA
THALLIUM 0.29 U0.29 U 0.29 U0.28 U 0.27 U 0.31 U
VANADIUM 69.0 J71.0 J 68.066.0 J 100 51.0 J
ZINC 210 J300 J 110 J440 J 150 J 190 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
1,1,2,2-TETRACHLOROETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
1,1,2-TRICHLOROETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
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A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1-DICHLOROETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
1,1-DICHLOROETHENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
1,2-DICHLOROETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
1,2-DICHLOROPROPANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
2-BUTANONE 0.01 UJ0.02 J 0.01 U0.01 UJ 0.01 U 0.01 UJ
2-HEXANONE 0.01 UJ0.01 UJ 0.01 U0.01 U 0.01 U 0.01 UJ
4-METHYL-2-PENTANONE 0.01 U0.01 UJ 0.01 U0.01 U 0.01 U 0.01 UJ
ACETONE 0.02 UJ0.6 UJ 0.02 UJ0.02 UJ 0.03 UJ 0.02 UJ
BENZENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
BROMODICHLOROMETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
BROMOFORM 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.006 U0.001 J 0.005 U0.0003 J 0.007 U 0.006 U
CARBON TETRACHLORIDE 0.006 U0.005 U 0.005 U0.005 UJ 0.007 U 0.006 U
CHLOROBENZENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
CIS-1,3-DICHLOROPROPENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
DIBROMOCHLOROMETHANE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
ETHYLBENZENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
METHYLENE CHLORIDE 0.02 UJ0.02 U 0.04 UJ0.02 UJ 0.03 UJ 0.02 UJ
STYRENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
TETRACHLOROETHENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
TOLUENE 0.006 U0.001 J 0.0005 J0.0008 J 0.007 U 0.006 U
TRANS-1,2-DICHLOROETHENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
TRANS-1,3-DICHLOROPROPENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
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A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TRICHLOROETHENE 0.006 U0.005 U 0.005 U0.005 U 0.007 U 0.006 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.006 U0.005 U 0.005 U0.0002 J 0.007 U 0.006 U
TOTAL VOCS 8260 0 U0.02 J 0 J0.001 J 0 U 0 U

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 2 U2 U 4 U2 U 4 U 0.8 U
1,2-DICHLOROBENZENE 2 U2 U 4 U2 U 4 U 0.8 U
1,3-DICHLOROBENZENE 2 U2 U 4 U2 U 4 U 0.8 U
1,4-DICHLOROBENZENE 2 U2 U 4 U2 U 4 U 0.8 U
2,2'-OXYBIS(2-CHLOROPROPANE) 2 U2 U 4 U2 U 4 U 0.8 U
2,4,5-TRICHLOROPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2,4,6-TRICHLOROPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2,4-DICHLOROPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2,4-DIMETHYLPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2,4-DINITROPHENOL 4 U4 U 8 U4 U 7 U 2 U
2,4-DINITROTOLUENE (d) 2 U2 U 4 U2 U 4 U 0.8 U
2,6-DINITROTOLUENE (d) 2 U2 U 4 U2 U 4 U 0.8 U
2-CHLORONAPHTHALENE 2 U2 U 4 U2 U 4 U 0.8 U
2-CHLOROPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2-METHYLNAPHTHALENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
2-METHYLPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
2-NITROANILINE 4 U4 U 8 U4 U 7 U 2 U
2-NITROPHENOL 4 U4 U 8 U4 U 7 U 2 U
3,3'-DICHLOROBENZIDINE 4 U4 U 8 U4 U 7 U 2 U
3-NITROANILINE 4 U4 U 8 U4 U 7 U 2 U
4,6-DINITRO-2-METHYLPHENOL 4 U4 U 8 U4 U 7 U 2 U
4-BROMOPHENYL-PHENYLETHER 2 U2 U 4 U2 U 4 U 0.8 U
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A062-2Sample Location ID

Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

4-CHLORO-3-METHYLPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
4-CHLOROANILINE 2 U2 U 4 U2 U 4 U 0.8 U
4-CHLOROPHENYL-PHENYLETHER 2 U2 U 4 U2 U 4 U 0.8 U
4-METHYLPHENOL 2 U2 U 4 U2 U 4 U 0.8 U
4-NITROANILINE 4 U4 U 8 U4 U 7 U 2 U
4-NITROPHENOL 4 U4 U 8 U4 U 7 U 2 U
ACENAPHTHENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
ANTHRACENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
BENZO(A)ANTHRACENE 0.4 U0.4 U 0.8 U0.4 U 0.2 J 0.2 U
BENZO(A)PYRENE 0.4 U0.4 U 0.8 U0.08 J 0.2 J 0.2 U
BENZO(B)FLUORANTHENE 0.4 U0.4 U 0.8 U0.4 U 0.2 J 0.2 U
BENZO(G,H,I)PERYLENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
BENZO(K)FLUORANTHENE 0.4 U0.4 U 0.8 U0.1 J 0.3 J 0.2 U
BIS(2-CHLOROETHOXY)METHANE 2 U2 U 4 U2 U 4 U 0.8 U
BIS(2-CHLOROETHYL)ETHER 2 U2 U 4 U2 U 4 U 0.8 U
BIS(2-ETHYLHEXYL)PHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
BUTYLBENZYLPHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
CARBAZOLE 2 U2 U 4 U2 U 4 U 0.8 U
CHRYSENE 0.4 U0.4 U 0.8 U0.1 J 0.4 J 0.2 U
DI-N-BUTYLPHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
DI-N-OCTYLPHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
DIBENZ(A,H)ANTHRACENE 0.4 UJ0.4 U 0.8 U0.4 U 0.7 U 0.2 UJ
DIBENZOFURAN 2 U2 U 4 U2 U 4 U 0.8 U
DIETHYLPHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
DIMETHYLPHTHALATE 2 U2 U 4 U2 U 4 U 0.8 U
FLUORANTHENE 0.09 J0.4 U 0.8 U0.1 J 0.2 J 0.2 U
FLUORENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
HEXACHLOROBENZENE 2 U2 U 4 U2 U 4 U 0.8 U
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A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

HEXACHLOROBUTADIENE 2 U2 U 4 U2 U 4 U 0.8 U
HEXACHLOROCYCLOPENTADIENE 4 U4 U 8 U4 U 7 U 2 U
HEXACHLOROETHANE 2 U2 U 4 U2 U 4 U 0.8 U
INDENO(1,2,3-CD)PYRENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
ISOPHORONE 2 U2 U 4 U2 U 4 U 0.8 U
N-NITROSO-DI-N-PROPYLAMINE 2 U2 U 4 U2 U 4 U 0.8 U
N-NITROSODIPHENYLAMINE (1) 2 U2 U 4 U2 U 4 U 0.8 U
NAPHTHALENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
NITROBENZENE (d) 2 U2 U 4 U2 U 4 U 0.8 U
PENTACHLOROPHENOL 4 U4 U 8 U4 U 7 U 2 U
PHENANTHRENE 0.4 U0.4 U 0.8 U0.4 U 0.7 U 0.2 U
PHENOL 2 U2 U 4 U2 U 4 U 0.8 U
PYRENE 0.09 J0.4 U 0.8 U0.1 J 0.2 J 0.2 U
TOTAL SVOCS 8270 0.2 J0 U 0 U0.5 J 2 J 0 U

PCBs (mg/kg)

PCB-101 0.001 J0.0001 U 0.0004 J0.0001 U .000094 U 0.0001 U
PCB-105 0.0004 UJ0.0001 U 0.0002 U0.0002 U 0.0001 U 0.0002 U
PCB-118 0.0003 J0.0001 U 0.0002 U0.0002 U 0.0001 U 0.0002 U
PCB-126 0.0005 UJ0.0004 U 0.0004 U0.0004 U 0.0004 U 0.0004 U
PCB-128 0.0008 J0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
PCB-138 0.004 J0.0001 U 0.0020.0001 U 0.0008 0.0001 U
PCB-153 0.003 J0.0002 U 0.0020.0002 U 0.0008 0.0002 U
PCB-156 0.0001 UJ.000083 U .000086 U0.0001 U .000081 U 0.0001 U
PCB-170 0.003 J0.0002 U 0.00080.0002 U 0.0004 0.0002 U
PCB-180 0.004 J.000082 U 0.0020.0001 U 0.001 J 0.0001 U
PCB-183 0.0009 J.000084 U 0.00060.0001 U 0.0003 J 0.0001 U
PCB-187 0.002 J0.0003 U 0.0010.0003 U 0.0006 0.0003 U
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A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-195 0.0004 UJ0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
PCB-206 0.0008 J0.0001 U 0.00060.0001 U 0.0001 U 0.0001 U
PCB-209 0.0009 J0.0001 U 0.0020.0002 U 0.0009 0.0002 U
PCB-28 0.0004 UJ0.0003 J .000092 U0.0002 J .000087 U 0.0003 U
PCB-44 0.0001 UJ0.0001 U 0.0001 U0.0001 U 0.0001 U 0.0001 U
PCB-49 0.0004 UJ0.0003 U 0.0003 U0.0004 U 0.0003 U 0.0004 U
PCB-52 0.0002 UJ0.0001 U 0.0001 U0.0001 U .000092 U 0.0001 U
PCB-66 0.0004 UJ.000075 U .000078 U.000087 U 0.0002 U .000088 U
PCB-8 0.0003 UJ0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
TOTAL PCBS 0.04 J0.001 J 0.02 J0 J 0.009 J 0 U

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.1 U0.09 U 0.1 U0.1 U 0.09 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.3 U0.2 U 0.2 U0.3 U 0.2 U 0.3 U
2,6-DINITROTOLUENE (d) 0.5 U0.4 U 0.4 U0.5 U 0.4 U 0.5 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.09 U 0.1 U0.1 U 0.09 U 0.1 U
2-NITROTOLUENE 0.5 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.3 U0.2 U 0.2 U0.3 U 0.2 U 0.3 U
PERCHLORATE 0.04 U0.04 U 0.04 U0.04 U 0.04 U 0.04 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.2 U 0.3 U
PICRIC ACID 0.03 U0.02 U 0.03 U0.03 U 0.02 U 0.03 U

 Notes to table on page 71

27
02/13/07



A062-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-1

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

A073-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A062-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 15.0 HY64.0 HY 100 HY60.0 HY 33.0 HY 16.0 HY
GASOLINE RANGE ORGANICS 0.22 U0.06 J 0.29 UJ0.08 J 0.24 UJ 0.21 U
MOTOR OIL RANGE ORGANICS 150 H240 H 620 H730 H 310 H 220 H
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A190-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM NA10,000 16,00028,000 14,000 NA
ANTIMONY 0.28 U0.28 U 0.770.17 J 1.1 0.38 U
ARSENIC 8.77.8 8.513.0 8.2 15.0
BARIUM 190 J120 12072.0 120 140 J
BERYLLIUM 0.460.42 0.490.70 0.46 0.48
CADMIUM 1.61.3 1.41.7 2.0 2.3
CALCIUM NA4,600 12,0002,900 7,600 NA
CHROMIUM 39.0 J23.0 41.072.0 40.0 54.0 J
COBALT 15.0 J7.7 J 12.0 J24.0 J 8.5 J 12.0 J
COPPER 61.0 J29.0 39.045.0 44.0 130 J
IRON NA26,000 33,00041,000 35,000 NA
LEAD 50.0 J60.0 J 74.0 J14.0 J 210 J 140 J
MAGNESIUM NA4,900 7,9008,600 6,400 NA
MANGANESE NA330 5601,700 470 NA
MERCURY 0.220.29 0.430.22 0.30 0.46
MOLYBDENUM 0.13 J0.97 J 0.45 J0.17 J 0.91 J 0.50 J
NICKEL 63.0 J35.0 J 48.0 J82.0 J 47.0 J 57.0 J
SELENIUM 0.28 U0.56 0.23 J0.82 0.13 J 0.38 U
SILVER 0.28 U0.28 U 0.29 U0.35 U 0.28 U 0.38 U
SODIUM NA940 8602,200 470 NA
THALLIUM 0.28 U0.28 U 0.29 U0.35 U 0.28 U 0.38 U
VANADIUM 53.0 J43.0 64.088.0 71.0 60.0 J
ZINC 140 J150 J 200 J71.0 J 1,000 J 190 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
1,1,2-TRICHLOROETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
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Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1-DICHLOROETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
1,1-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
1,2-DICHLOROETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
1,2-DICHLOROPROPANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
2-BUTANONE 0.01 UJ0.01 U 0.01 U0.02 U 0.01 U 0.02 UJ
2-HEXANONE 0.01 UJ0.01 U 0.01 U0.02 U 0.01 U 0.02 UJ
4-METHYL-2-PENTANONE 0.01 UJ0.01 U 0.01 U0.02 U 0.01 U 0.02 UJ
ACETONE 0.02 UJ0.02 UJ 0.03 UJ0.03 UJ 0.03 UJ 0.04 UJ
BENZENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
BROMODICHLOROMETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
BROMOFORM 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.02 U 0.01 U 0.02 U
CARBON DISULFIDE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.002 J
CARBON TETRACHLORIDE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
CHLOROBENZENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.02 U 0.01 U 0.02 U
CHLOROFORM 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.02 U 0.01 U 0.02 U
CIS-1,2-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
DIBROMOCHLOROMETHANE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
ETHYLBENZENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
METHYLENE CHLORIDE 0.02 UJ0.02 UJ 0.03 UJ0.03 U 0.03 UJ 0.04 UJ
STYRENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
TETRACHLOROETHENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
TOLUENE 0.005 U0.006 U 0.006 U0.0005 J 0.007 U 0.01 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
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A190-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TRICHLOROETHENE 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.02 U 0.01 U 0.02 U
XYLENE (TOTAL) 0.005 U0.006 U 0.006 U0.008 U 0.007 U 0.01 U
TOTAL VOCS 8260 0 U0 U 0 U0.001 J 0 U 0.002 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 4 U9 U 8 U0.5 U 7 U 3 U
1,2-DICHLOROBENZENE 4 U9 U 8 U0.5 U 7 U 3 U
1,3-DICHLOROBENZENE 4 U9 U 8 U0.5 U 7 U 3 U
1,4-DICHLOROBENZENE 4 U9 U 8 U0.5 U 7 U 3 U
2,2'-OXYBIS(2-CHLOROPROPANE) 4 U9 U 8 U0.5 U 7 U 3 U
2,4,5-TRICHLOROPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2,4,6-TRICHLOROPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2,4-DICHLOROPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2,4-DIMETHYLPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2,4-DINITROPHENOL 7 U19 U 15 U0.9 U 15 U 5 U
2,4-DINITROTOLUENE (d) 4 U9 U 8 U0.5 U 7 U 3 U
2,6-DINITROTOLUENE (d) 4 U9 U 8 U0.5 U 7 U 3 U
2-CHLORONAPHTHALENE 4 U9 U 8 U0.5 U 7 U 3 U
2-CHLOROPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2-METHYLNAPHTHALENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
2-METHYLPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
2-NITROANILINE 7 U19 U 15 U0.9 U 15 U 5 U
2-NITROPHENOL 7 U19 U 15 U0.9 U 15 U 5 U
3,3'-DICHLOROBENZIDINE 7 U19 UJ 15 U0.9 UJ 15 UJ 5 U
3-NITROANILINE 7 U19 U 15 U0.9 U 15 U 5 U
4,6-DINITRO-2-METHYLPHENOL 7 U19 U 15 U0.9 U 15 U 5 U
4-BROMOPHENYL-PHENYLETHER 4 U9 U 8 U0.5 U 7 U 3 U
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Sample Date

Matrix
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11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

4-CHLORO-3-METHYLPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
4-CHLOROANILINE 4 U9 UJ 8 U0.5 UJ 7 UJ 3 U
4-CHLOROPHENYL-PHENYLETHER 4 U9 U 8 U0.5 U 7 U 3 U
4-METHYLPHENOL 4 U9 U 8 U0.5 U 7 U 3 U
4-NITROANILINE 7 U19 UJ 15 U0.9 UJ 15 UJ 5 U
4-NITROPHENOL 7 U19 U 15 U0.9 U 15 U 5 U
ACENAPHTHENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
ANTHRACENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
BENZO(A)ANTHRACENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
BENZO(A)PYRENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
BENZO(B)FLUORANTHENE 0.7 U2 UJ 2 U0.09 UJ 2 UJ 0.5 U
BENZO(G,H,I)PERYLENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
BENZO(K)FLUORANTHENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
BIS(2-CHLOROETHOXY)METHANE 4 U9 U 8 U0.5 U 7 U 3 U
BIS(2-CHLOROETHYL)ETHER 4 U9 U 8 U0.5 U 7 U 3 U
BIS(2-ETHYLHEXYL)PHTHALATE 4 U9 U 8 U0.5 U 7 U 3 U
BUTYLBENZYLPHTHALATE 4 U9 UJ 8 U0.5 UJ 7 UJ 3 U
CARBAZOLE 4 U9 U 8 U0.5 U 7 U 3 U
CHRYSENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
DI-N-BUTYLPHTHALATE 4 U9 U 8 U0.5 U 7 U 3 UJ
DI-N-OCTYLPHTHALATE 4 U9 U 8 U0.5 U 7 U 3 U
DIBENZ(A,H)ANTHRACENE 0.7 UJ2 UJ 2 U0.09 UJ 2 UJ 0.5 UJ
DIBENZOFURAN 4 U9 U 8 U0.5 U 7 U 3 U
DIETHYLPHTHALATE 4 U9 U 8 U0.5 U 7 U 3 U
DIMETHYLPHTHALATE 4 U9 U 8 U0.5 U 7 U 3 U
FLUORANTHENE 0.7 U2 U 0.3 J0.09 U 2 U 0.5 U
FLUORENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
HEXACHLOROBENZENE 4 U9 U 8 U0.5 U 7 U 3 U
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A190-1Sample Location ID

Sample Date

Matrix
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11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

HEXACHLOROBUTADIENE 4 U9 U 8 U0.5 U 7 U 3 U
HEXACHLOROCYCLOPENTADIENE 7 U19 U 15 U0.9 U 15 U 5 U
HEXACHLOROETHANE 4 U9 U 8 U0.5 U 7 U 3 U
INDENO(1,2,3-CD)PYRENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
ISOPHORONE 4 U9 U 8 U0.5 U 7 U 3 U
N-NITROSO-DI-N-PROPYLAMINE 4 U9 UJ 8 U0.5 UJ 7 UJ 3 U
N-NITROSODIPHENYLAMINE (1) 4 U9 U 8 U0.5 U 7 U 3 U
NAPHTHALENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
NITROBENZENE (d) 4 U9 U 8 U0.5 U 7 U 3 U
PENTACHLOROPHENOL 7 U19 U 15 U0.9 U 15 U 5 U
PHENANTHRENE 0.7 U2 U 2 U0.09 U 2 U 0.5 U
PHENOL 4 U9 U 8 U0.5 U 7 U 3 U
PYRENE 0.7 U2 UJ 0.4 J0.09 UJ 2 UJ 0.4 J
TOTAL SVOCS 8270 0 U0 U 0.7 J0 U 0 U 0.4 J

PCBs (mg/kg)

PCB-101 0.001 J0.007 0.01 U0.0001 UJ 0.007 U 0.008 J
PCB-105 0.0002 UJ0.001 0.0050.0002 UJ 0.005 0.0006 UJ
PCB-118 0.0005 UJ0.002 0.0010.0002 UJ 0.001 0.002 J
PCB-126 0.0004 UJ0.0009 0.0007 U0.0004 UJ 0.0007 U 0.0006 UJ
PCB-128 0.0006 J0.001 0.0010.0002 UJ 0.0005 0.001 J
PCB-138 0.003 J0.004 0.0030.0001 UJ 0.002 0.007 J
PCB-153 0.004 J0.005 J 0.002 J0.0002 UJ 0.0007 J 0.009 J
PCB-156 0.0005 UJ0.0005 J 0.0005 U.000093 UJ 0.0003 U 0.0006 UJ
PCB-170 0.002 J0.0009 0.0020.0002 UJ 0.0005 0.003 J
PCB-180 0.005 J0.002 0.004.000092 UJ 0.001 0.007 J
PCB-183 0.001 J0.0006 0.001.000094 UJ 0.0003 J 0.002 J
PCB-187 0.003 J0.001 0.0020.0003 UJ 0.001 J 0.004 J
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A190-1Sample Location ID

Sample Date

Matrix
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11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-195 0.0005 UJ0.0002 U 0.0002 U0.0002 UJ 0.0002 U 0.0009 J
PCB-206 0.003 J0.0006 0.0010.0001 UJ 0.0007 0.005 J
PCB-209 0.004 J0.0005 U 0.002 J0.0002 UJ 0.001 J 0.005 J
PCB-28 0.0003 UJ.000092 U 0.0005 U0.0001 UJ 0.0005 U 0.0001 UJ
PCB-44 0.0001 UJ0.0006 J 0.0006 U0.0001 UJ 0.0005 U 0.0003 J
PCB-49 0.0003 UJ0.0003 U 0.0003 U0.0003 UJ 0.0003 U 0.0005 UJ
PCB-52 0.0001 UJ0.0008 0.0002 U0.0001 UJ 0.0001 U 0.0009 J
PCB-66 .000083 UJ0.0008 U 0.002 J.000085 UJ 0.001 J 0.0006 UJ
PCB-8 0.0002 UJ0.0002 U 0.0002 U0.0002 UJ 0.0002 U 0.001 UJ
TOTAL PCBS 0.05 J0.05 J 0.05 J0 U 0.03 J 0.1 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 UJ 0.2 U 0.3 U
1,3-DINITROBENZENE 0.1 U0.1 U 0.1 U0.1 UJ 0.1 U 0.2 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 UJ 0.2 U 0.3 U
2,4-DINITROTOLUENE (d) 0.3 U0.2 U 0.3 U0.3 UJ 0.2 U 0.4 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 UJ 0.4 U 0.6 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.1 U 0.1 U0.1 UJ 0.1 U 0.2 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 UJ 0.4 U 0.6 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 UJ 0.3 U 0.4 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 UJ 0.2 U 0.3 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 UJ 0.4 U 0.6 U
HMX 0.2 U0.2 U 0.2 U0.2 UJ 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 UJ 0.2 U 0.3 U
NITROGLYCERINE 0.3 U0.2 U 0.3 U0.3 UJ 0.2 U 0.4 U
PERCHLORATE 0.04 U0.006 U 0.006 U0.006 UJ 0.006 U 0.04 U
PETN 0.3 U0.3 U 0.3 U0.3 UJ 0.3 U 0.4 U
PICRIC ACID 0.03 U0.03 U 0.03 U0.03 UJ 0.03 U 0.04 UJ
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A190-1Sample Location ID

Sample Date

Matrix
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11/08/2006

SOIL

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A190-2

11/08/2006

SOIL

A198-1

11/07/2006

SOIL

A198-1

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A190-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

RDX 0.3 U0.3 U 0.3 U0.3 UJ 0.3 U 0.4 U
TETRYL 0.3 U0.3 U 0.3 U0.3 UJ 0.3 U 0.4 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 54.0 HY150 HY 96.0 HY89.0 HY 89.0 HY 240 HY
GASOLINE RANGE ORGANICS 0.22 U0.24 UJ 0.29 UJ0.31 UJ 0.27 UJ 0.35 U
MOTOR OIL RANGE ORGANICS 380 H710 H 500 H230 HL 570 H 570 HL
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A198-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A226-1

11/06/2006

SOIL

A226-1

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.27 U0.27 U 1.10.31 U 0.31 U 3.0
ARSENIC 1.5 J0.27 U 6.2 J17.0 7.7 J 9.3 J
BARIUM 37.0 J37.0 J 210 J180 J 220 J 130 J
BERYLLIUM 0.390.22 0.510.50 0.56 0.43
CADMIUM 0.861.9 1.11.7 0.90 1.0
CHROMIUM 11.0 J10.0 J 31.0 J30.0 J 21.0 J 17.0 J
COBALT 5.0 J28.0 J 11.0 J14.0 J 8.9 J 7.4 J
COPPER 22.0 J46.0 J 35.0 J59.0 J 27.0 J 10.0 J
LEAD 28.00.16 UJ 29.017.0 J 11.0 9.9
MERCURY 0.030.86 0.050.12 0.03 0.01 J
MOLYBDENUM 0.21 UJ1.1 U 0.10 UJ0.35 J 0.13 UJ 1.1 J
NICKEL 17.0 J21.0 J 44.0 J44.0 J 23.0 J 13.0 J
SELENIUM 0.27 U0.27 U 0.33 UJ0.14 J 0.31 U 1.6
SILVER 0.27 U0.27 U 0.12 J0.31 U 0.09 J 0.34
THALLIUM 0.27 U0.27 U 0.30 U0.31 U 0.31 U 0.28 U
VANADIUM 32.0 J160 J 50.0 J70.0 J 43.0 J 33.0 J
ZINC 61.0 J57.0 J 76.0 J88.0 J 59.0 J 34.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,1,2-TRICHLOROETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,1-DICHLOROETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,1-DICHLOROETHENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,2-DICHLOROETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
1,2-DICHLOROPROPANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
2-BUTANONE 0.01 UJ0.01 U 0.01 UJ0.01 U 0.01 UJ 0.01 U
2-HEXANONE 0.01 UJ0.01 U 0.01 UJ0.01 U 0.01 UJ 0.01 U
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A198-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A226-1

11/06/2006

SOIL

A226-1

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 UJ0.01 U 0.01 UJ0.01 U 0.01 UJ 0.01 U
ACETONE 0.02 UJ0.02 UJ 0.02 UJ0.02 UJ 0.02 UJ 0.02 UJ
BENZENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
BROMODICHLOROMETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
BROMOFORM 0.005 U0.005 UJ 0.005 U0.006 UJ 0.006 U 0.005 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
CARBON TETRACHLORIDE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
CHLOROBENZENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
DIBROMOCHLOROMETHANE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
ETHYLBENZENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
METHYLENE CHLORIDE 0.02 UJ0.02 U 0.02 UJ0.02 U 0.02 UJ 0.02 U
STYRENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
TETRACHLOROETHENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
TOLUENE 0.0007 J0.005 U 0.002 J0.006 U 0.006 U 0.005 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
TRICHLOROETHENE 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.005 U0.005 U 0.005 U0.006 U 0.006 U 0.005 U
TOTAL VOCS 8260 0.001 J0 U 0.002 J0 U 0 U 0 U
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A198-2Sample Location ID

Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A226-1

11/06/2006

SOIL

A226-1

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
1,2-DICHLOROBENZENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
1,3-DICHLOROBENZENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
1,4-DICHLOROBENZENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,2'-OXYBIS(2-CHLOROPROPANE) 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,4,5-TRICHLOROPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,4,6-TRICHLOROPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,4-DICHLOROPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,4-DIMETHYLPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,4-DINITROPHENOL 7 U1 UJ 8 U4 UJ 0.8 U 0.7 U
2,4-DINITROTOLUENE (d) 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2,6-DINITROTOLUENE (d) 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2-CHLORONAPHTHALENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2-CHLOROPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2-METHYLNAPHTHALENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
2-METHYLPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
2-NITROANILINE 7 U1 U 8 U4 U 0.8 U 0.7 U
2-NITROPHENOL 7 U1 U 8 U4 U 0.8 U 0.7 U
3,3'-DICHLOROBENZIDINE 7 U1 U 8 U4 U 0.8 U 0.7 U
3-NITROANILINE 7 U1 U 8 U4 U 0.8 U 0.7 U
4,6-DINITRO-2-METHYLPHENOL 7 U1 U 8 U4 U 0.8 U 0.7 U
4-BROMOPHENYL-PHENYLETHER 4 U0.7 U 4 U2 U 0.4 U 0.4 U
4-CHLORO-3-METHYLPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
4-CHLOROANILINE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
4-CHLOROPHENYL-PHENYLETHER 4 U0.7 U 4 U2 U 0.4 U 0.4 U
4-METHYLPHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
4-NITROANILINE 7 U1 U 8 U4 U 0.8 U 0.7 U
4-NITROPHENOL 7 U1 U 8 U4 U 0.8 U 0.7 U
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A198-2Sample Location ID

Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A226-1

11/06/2006

SOIL

A226-1

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
ANTHRACENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
BENZO(A)ANTHRACENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
BENZO(A)PYRENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
BENZO(B)FLUORANTHENE 0.7 U0.1 U 0.8 U0.4 U 0.08 UJ 0.07 UJ
BENZO(G,H,I)PERYLENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
BENZO(K)FLUORANTHENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
BIS(2-CHLOROETHOXY)METHANE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
BIS(2-CHLOROETHYL)ETHER 4 U0.7 U 4 U2 U 0.4 U 0.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
BUTYLBENZYLPHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
CARBAZOLE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
CHRYSENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
DI-N-BUTYLPHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
DI-N-OCTYLPHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
DIBENZ(A,H)ANTHRACENE 0.7 UJ0.1 U 0.8 U0.4 U 0.08 UJ 0.07 UJ
DIBENZOFURAN 4 U0.7 U 4 U2 U 0.4 U 0.4 U
DIETHYLPHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
DIMETHYLPHTHALATE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
FLUORANTHENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
FLUORENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
HEXACHLOROBENZENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
HEXACHLOROBUTADIENE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
HEXACHLOROCYCLOPENTADIENE 7 U1 U 8 U4 U 0.8 UJ 0.7 UJ
HEXACHLOROETHANE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
INDENO(1,2,3-CD)PYRENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
ISOPHORONE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
N-NITROSO-DI-N-PROPYLAMINE 4 U0.7 U 4 U2 U 0.4 U 0.4 U
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A226-2

11/06/2006
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APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 4 U0.7 U 4 U2 U 0.4 U 0.4 U
NAPHTHALENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
NITROBENZENE (d) 4 U0.7 U 4 U2 U 0.4 U 0.4 U
PENTACHLOROPHENOL 7 U1 U 8 U4 U 0.8 U 0.7 U
PHENANTHRENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
PHENOL 4 U0.7 U 4 U2 U 0.4 U 0.4 U
PYRENE 0.7 U0.1 U 0.8 U0.4 U 0.08 U 0.07 U
TOTAL SVOCS 8270 0 U0 U 0 U0 U 0 U 0 U

PCBs (mg/kg)

PCB-101 .000094 U0.0001 U 0.0001 U0.0001 U 0.0001 U 0.0001 U
PCB-105 0.0001 U0.0001 U 0.0002 U0.0002 U 0.0002 U 0.0001 U
PCB-118 0.0001 U0.0001 U 0.0002 U0.0002 U 0.0002 U 0.0001 U
PCB-126 0.0004 U0.0004 U 0.0004 U0.0004 U 0.0004 U 0.0004 U
PCB-128 0.0005 J0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0003 J
PCB-138 0.0020.0001 U 0.0001 U0.0001 U 0.0001 U 0.0008
PCB-153 0.0007 J0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0004 J
PCB-156 .00008 U.000083 U .000092 U.000092 U .000087 U .000082 U
PCB-170 0.0010.0002 U 0.0002 U0.0002 U 0.0002 U 0.0007
PCB-180 0.002 J.000082 U .000091 U.00009 U .000086 U 0.0009
PCB-183 0.0004 J.000084 U .000093 U.000093 U .000088 U 0.0002 J
PCB-187 0.00090.0003 U 0.0003 U0.0003 U 0.0003 U 0.0005 J
PCB-195 0.0002 U0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
PCB-206 0.0002 J0.0001 U 0.0001 U0.0001 U 0.0002 J 0.0001 U
PCB-209 0.0001 U0.0001 U 0.0002 U0.0002 U 0.0002 J 0.0001 U
PCB-28 .000087 U.000089 U 0.0001 U0.0001 U .000094 U .000088 U
PCB-44 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0001 U 0.0001 U
PCB-49 0.0003 U0.0003 U 0.0003 U0.0003 U 0.0003 U 0.0003 U
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11/07/2006
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SOIL
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SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 .000092 U.000094 U 0.0001 U0.0001 U 0.0001 U .000094 U
PCB-66 0.0001 U.000075 U .000084 U.000083 U .000079 U .000075 U
PCB-8 0.0002 U0.0002 U 0.0002 U0.0002 U 0.0002 U 0.0002 U
TOTAL PCBS 0.01 J0 U 0 U0 U 0.001 J 0.007 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.09 U0.09 U 0.1 U0.1 U 0.1 U 0.09 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.2 U0.2 U 0.3 U0.3 U 0.2 U 0.2 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-AMINO-4,6-DINITROTOLUENE 0.09 U0.09 U 0.1 U0.1 U 0.1 U 0.09 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.2 U0.2 U 0.3 U0.3 U 0.2 U 0.2 U
PERCHLORATE 0.02 U0.04 U 0.02 U0.04 U 0.02 U 0.02 U
PETN 0.2 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.02 U0.02 U 0.03 U0.03 U 0.03 U 0.02 U
RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 24.0 HY9.0 HY 25.0 HY21.0 HY 3.3 HY 0.40 J
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11/07/2006

SOIL

A226-1
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SOIL
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SOIL

A226-2

11/06/2006

SOIL

A226-2

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A198-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.25 UJ0.22 U 0.21 UJ0.26 U 0.22 UJ 0.21 UJ
MOTOR OIL RANGE ORGANICS 270 H150 H 190 H400 H 16.0 H 2.3 J
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11/06/2006

SOIL

11/06/2006

SOIL

A258-1

11/08/2006

SOIL

A258-1

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 24,000NA 29,000NA 26,000 32,000
ANTIMONY 0.33 U0.27 U 0.36 U0.90 0.31 U 0.36 U
ARSENIC 16.06.0 J 14.06.7 J 12.0 11.0
BARIUM 190120 J 91.052.0 J 75.0 61.0
BERYLLIUM 0.520.31 0.880.26 0.65 0.67
CADMIUM 1.81.5 1.70.45 1.6 3.2
CALCIUM 32,000NA 2,900NA 3,700 3,600
CHROMIUM 46.015.0 J 69.011.0 J 69.0 78.0
COBALT 17.0 J22.0 J 18.0 J4.4 J 14.0 J 16.0 J
COPPER 62.046.0 J 47.08.4 J 46.0 46.0
IRON 51,000NA 47,000NA 42,000 50,000
LEAD 43.0 J4.5 19.0 J3.8 23.0 J 15.0 J
MAGNESIUM 12,000NA 9,100NA 9,800 12,000
MANGANESE 1,200NA 1,600NA 1,100 580
MERCURY 0.210.51 0.330.01 J 0.28 0.42
MOLYBDENUM 1.3 U1.1 U 0.19 J0.24 UJ 0.35 J 0.18 J
NICKEL 49.0 J20.0 J 66.0 J9.3 J 62.0 J 76.0 J
SELENIUM 0.810.65 0.16 J0.28 U 0.39 0.36 U
SILVER 0.33 U0.31 0.36 U0.28 U 0.31 U 0.36 U
SODIUM 1,300NA 3,100NA 2,100 2,000
THALLIUM 0.33 U0.27 U 0.36 U0.28 U 0.31 U 0.36 U
VANADIUM 79.0120 J 85.025.0 J 84.0 90.0
ZINC 95.0 J57.0 J 69.0 J32.0 J 72.0 J 70.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
1,1,2,2-TETRACHLOROETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
1,1,2-TRICHLOROETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
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SOIL

11/06/2006

SOIL

A258-1

11/08/2006

SOIL

A258-1

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1-DICHLOROETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
1,1-DICHLOROETHENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
1,2-DICHLOROETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
1,2-DICHLOROPROPANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
2-BUTANONE 0.01 U0.01 UJ 0.01 UJ0.01 UJ 0.01 U 0.01 UJ
2-HEXANONE 0.01 U0.01 UJ 0.01 U0.01 UJ 0.01 U 0.01 U
4-METHYL-2-PENTANONE 0.01 U0.01 U 0.01 U0.01 UJ 0.01 U 0.01 U
ACETONE 0.03 UJ0.02 UJ 0.02 UJ0.02 UJ 0.03 UJ 0.06 UJ
BENZENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
BROMODICHLOROMETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
BROMOFORM 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
CARBON TETRACHLORIDE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
CHLOROBENZENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.0002 J
CIS-1,3-DICHLOROPROPENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
DIBROMOCHLOROMETHANE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
ETHYLBENZENE 0.007 U0.0009 J 0.006 U0.005 U 0.007 U 0.007 U
METHYLENE CHLORIDE 0.03 UJ0.02 UJ 0.02 U0.02 UJ 0.03 UJ 0.03 UJ
STYRENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
TETRACHLOROETHENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
TOLUENE 0.007 U0.01 0.006 U0.005 U 0.007 U 0.007 U
TRANS-1,2-DICHLOROETHENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
TRANS-1,3-DICHLOROPROPENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.007 U
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11/06/2006

SOIL
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11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TRICHLOROETHENE 0.007 U0.005 U 0.006 U0.005 U 0.007 U 0.003 J
VINYL CHLORIDE 0.01 U0.01 U 0.001 J0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.007 U0.004 J 0.006 U0.005 U 0.007 U 0.004 J
TOTAL VOCS 8260 0 U0.02 J 0.001 J0 U 0 U 0.007 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
1,2-DICHLOROBENZENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
1,3-DICHLOROBENZENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
1,4-DICHLOROBENZENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,2'-OXYBIS(2-CHLOROPROPANE) 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,4,5-TRICHLOROPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,4,6-TRICHLOROPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,4-DICHLOROPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,4-DIMETHYLPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,4-DINITROPHENOL 3 U35 U 1 U0.7 U 0.8 U 1 U
2,4-DINITROTOLUENE (d) 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2,6-DINITROTOLUENE (d) 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2-CHLORONAPHTHALENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2-CHLOROPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2-METHYLNAPHTHALENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
2-METHYLPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
2-NITROANILINE 3 U35 U 1 U0.7 U 0.8 U 1 U
2-NITROPHENOL 3 U35 U 1 U0.7 U 0.8 U 1 U
3,3'-DICHLOROBENZIDINE 3 U35 U 1 UJ0.7 U 0.8 U 1 UJ
3-NITROANILINE 3 U35 U 1 U0.7 U 0.8 U 1 U
4,6-DINITRO-2-METHYLPHENOL 3 U35 U 1 U0.7 U 0.8 U 1 U
4-BROMOPHENYL-PHENYLETHER 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
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11/06/2006
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SOIL

A258-1

11/08/2006
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A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

4-CHLORO-3-METHYLPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
4-CHLOROANILINE 1 U18 U 0.5 UJ0.4 U 0.4 U 0.5 UJ
4-CHLOROPHENYL-PHENYLETHER 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
4-METHYLPHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
4-NITROANILINE 3 U35 U 1 UJ0.7 U 0.8 U 1 UJ
4-NITROPHENOL 3 U35 U 1 U0.7 U 0.8 U 1 U
ACENAPHTHENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
ANTHRACENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
BENZO(A)ANTHRACENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
BENZO(A)PYRENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
BENZO(B)FLUORANTHENE 0.3 U4 U 0.1 UJ0.07 UJ 0.08 U 0.1 UJ
BENZO(G,H,I)PERYLENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
BENZO(K)FLUORANTHENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
BIS(2-CHLOROETHOXY)METHANE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
BIS(2-CHLOROETHYL)ETHER 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
BIS(2-ETHYLHEXYL)PHTHALATE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
BUTYLBENZYLPHTHALATE 1 U18 U 0.5 UJ0.4 U 0.4 U 0.5 UJ
CARBAZOLE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
CHRYSENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
DI-N-BUTYLPHTHALATE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
DI-N-OCTYLPHTHALATE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
DIBENZ(A,H)ANTHRACENE 0.3 U4 U 0.1 UJ0.07 UJ 0.08 U 0.1 UJ
DIBENZOFURAN 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
DIETHYLPHTHALATE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
DIMETHYLPHTHALATE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
FLUORANTHENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
FLUORENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
HEXACHLOROBENZENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
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SOIL

11/06/2006

SOIL

A258-1

11/08/2006

SOIL

A258-1
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A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

HEXACHLOROBUTADIENE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
HEXACHLOROCYCLOPENTADIENE 3 U35 U 1 U0.7 UJ 0.8 U 1 U
HEXACHLOROETHANE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
INDENO(1,2,3-CD)PYRENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
ISOPHORONE 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
N-NITROSO-DI-N-PROPYLAMINE 1 U18 U 0.5 UJ0.4 U 0.4 U 0.5 UJ
N-NITROSODIPHENYLAMINE (1) 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
NAPHTHALENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
NITROBENZENE (d) 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
PENTACHLOROPHENOL 3 U35 U 1 U0.7 U 0.8 U 1 U
PHENANTHRENE 0.3 U4 U 0.1 U0.07 U 0.08 U 0.1 U
PHENOL 1 U18 U 0.5 U0.4 U 0.4 U 0.5 U
PYRENE 0.3 U4 U 0.1 UJ0.07 U 0.02 J 0.1 UJ
TOTAL SVOCS 8270 0 U0 U 0 U0 U 0.02 J 0 U

PCBs (mg/kg)

PCB-101 0.0001 UJ0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 UJ
PCB-105 0.0002 UJ0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 UJ
PCB-118 0.0002 UJ0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 UJ
PCB-126 0.0004 UJ0.0004 U 0.0005 UJ0.0004 U 0.0005 UJ 0.0005 UJ
PCB-128 0.0002 UJ0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 UJ
PCB-138 0.0002 UJ0.0003 J 0.0001 UJ0.0002 J 0.0001 UJ 0.0001 UJ
PCB-153 0.0002 UJ0.0002 U 0.0003 UJ0.0002 U 0.0003 UJ 0.0003 UJ
PCB-156 .000089 UJ.000084 U 0.0001 UJ.000087 U 0.0001 UJ 0.0001 UJ
PCB-170 0.0002 UJ0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 UJ
PCB-180 0.0003 J0.0004 J 0.0001 UJ0.0005 J 0.0001 UJ 0.0003 J
PCB-183 .00009 UJ.000085 U 0.0001 UJ.000088 U 0.0001 UJ 0.0001 UJ
PCB-187 0.0003 UJ0.0003 U 0.0004 UJ0.0003 U 0.0004 UJ 0.0004 UJ
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A228-2Sample Location ID

Sample Date

Matrix
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11/06/2006

SOIL

11/06/2006

SOIL

A258-1

11/08/2006

SOIL

A258-1

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-195 0.0002 UJ0.0002 U 0.0003 UJ0.0002 U 0.0003 UJ 0.0003 UJ
PCB-206 0.0003 UJ0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0002 UJ
PCB-209 0.0001 UJ0.0001 U 0.0002 UJ0.0001 U 0.0002 UJ 0.0002 UJ
PCB-28 0.0004 J.000091 U 0.0001 UJ.000094 U 0.0002 UJ 0.0001 UJ
PCB-44 0.0001 UJ0.0001 U 0.0001 UJ0.0001 U 0.0002 UJ 0.0001 UJ
PCB-49 0.0003 UJ0.0003 U 0.0004 UJ0.0003 U 0.0004 UJ 0.0004 UJ
PCB-52 0.0001 UJ0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 UJ
PCB-66 .000081 UJ.000077 U 0.0001 UJ.000079 U 0.0001 UJ 0.0005 UJ
PCB-8 0.0002 UJ0.0002 U 0.0005 UJ0.0002 U 0.0003 UJ 0.0005 UJ
TOTAL PCBS 0.001 J0.001 J 0 U0.001 J 0 U 0.001 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.3 U0.2 U 0.3 U0.2 U 0.3 U 0.3 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.5 U0.4 U 0.5 U 0.5 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2-NITROTOLUENE 0.4 U0.4 U 0.5 U0.4 U 0.5 U 0.5 U
3-NITROTOLUENE 0.3 U0.3 U 0.4 U0.3 U 0.4 U 0.4 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.5 U0.4 U 0.5 U 0.5 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.3 U0.2 U 0.3 U0.2 U 0.3 U 0.3 U
PERCHLORATE 0.006 U0.02 U 0.006 U0.02 U 0.006 U 0.006 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.03 U0.02 U 0.03 U0.03 U 0.03 U 0.03 U
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Matrix
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11/06/2006

SOIL

11/06/2006

SOIL

A258-1

11/08/2006

SOIL

A258-1

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

A258-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A228-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

RDX 0.3 U0.3 U 0.4 U0.3 U 0.4 U 0.4 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 34.0 HY91.0 HY 2.5 HY0.57 J 1.8 HY 400 HLY
GASOLINE RANGE ORGANICS 0.27 UJ0.29 UJ 0.30 UJ0.19 UJ 0.30 UJ 0.38 UJ
MOTOR OIL RANGE ORGANICS 180 H1,600 H 16.0 H2.0 J 12.0 H 610 HL
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A266-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.28 U0.29 U 0.32 U0.35 U 0.27 U 0.34 U
ARSENIC 8.9 J23.0 15.05.8 0.27 U 15.0 J
BARIUM 88.0 J120 J 440 J50.0 J 76.0 J 67.0 J
BERYLLIUM 0.490.38 0.660.42 0.28 0.71
CADMIUM 0.9312.0 1.51.2 1.9 1.8
CHROMIUM 22.0 J25.0 J 48.0 J50.0 J 14.0 J 78.0 J
COBALT 9.6 J12.0 J 14.0 J15.0 J 27.0 J 13.0 J
COPPER 21.0 J170 J 57.0 J33.0 J 44.0 J 45.0 J
LEAD 63.0480 J 9.7 J9.9 J 3.8 J 13.0
MERCURY 0.060.05 0.080.31 2.1 0.32
MOLYBDENUM 0.43 UJ1.2 0.43 J0.35 J 1.1 U 0.57 UJ
NICKEL 24.0 J33.0 J 62.0 J52.0 J 25.0 J 70.0 J
SELENIUM 0.25 UJ0.29 U 0.32 U0.35 U 0.27 U 0.34 U
SILVER 0.28 U0.29 U 0.32 U0.35 U 0.27 U 0.34 U
THALLIUM 0.28 U0.29 U 0.32 U0.35 U 0.27 U 0.34 U
VANADIUM 41.0 J51.0 J 50.0 J60.0 J 130 J 99.0 J
ZINC 120 J4,800 J 74.0 J54.0 J 69.0 J 70.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,1,2-TRICHLOROETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,1-DICHLOROETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,1-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,2-DICHLOROETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
1,2-DICHLOROPROPANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
2-BUTANONE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.02 U
2-HEXANONE 0.01 U0.01 U 0.01 UJ0.01 U 0.01 UJ 0.02 U
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A266-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.02 U
ACETONE 0.02 UJ0.02 UJ 0.02 UJ0.03 UJ 0.02 UJ 0.03 UJ
BENZENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
BROMODICHLOROMETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
BROMOFORM 0.005 U0.006 UJ 0.006 U0.007 UJ 0.006 U 0.008 U
BROMOMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.02 U
CARBON DISULFIDE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
CARBON TETRACHLORIDE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
CHLOROBENZENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
CHLOROETHANE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.02 U
CHLOROFORM 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
CHLOROMETHANE 0.01 U0.01 U 0.01 U0.01 U 0.0002 J 0.02 U
CIS-1,2-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
DIBROMOCHLOROMETHANE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
ETHYLBENZENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
METHYLENE CHLORIDE 0.02 U0.02 U 0.02 UJ0.03 U 0.02 U 0.03 UJ
STYRENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
TETRACHLOROETHENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
TOLUENE 0.005 U0.0003 J 0.006 U0.007 U 0.006 U 0.008 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
TRICHLOROETHENE 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
VINYL CHLORIDE 0.01 U0.01 U 0.01 U0.01 U 0.01 U 0.02 U
XYLENE (TOTAL) 0.005 U0.006 U 0.006 U0.007 U 0.006 U 0.008 U
TOTAL VOCS 8260 0 U0 J 0 U0 U 0 J 0 U
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A266-1Sample Location ID

Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
1,2-DICHLOROBENZENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
1,3-DICHLOROBENZENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
1,4-DICHLOROBENZENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,2'-OXYBIS(2-CHLOROPROPANE) 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,4,5-TRICHLOROPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,4,6-TRICHLOROPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,4-DICHLOROPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,4-DIMETHYLPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,4-DINITROPHENOL 7 U2 UJ 0.8 UJ0.9 U 4 UJ 0.9 U
2,4-DINITROTOLUENE (d) 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2,6-DINITROTOLUENE (d) 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2-CHLORONAPHTHALENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2-CHLOROPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2-METHYLNAPHTHALENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
2-METHYLPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
2-NITROANILINE 7 U2 U 0.8 U0.9 U 4 U 0.9 U
2-NITROPHENOL 7 U2 U 0.8 U0.9 U 4 U 0.9 U
3,3'-DICHLOROBENZIDINE 7 U2 U 0.8 U0.9 U 4 U 0.9 U
3-NITROANILINE 7 U2 U 0.8 U0.9 U 4 U 0.9 U
4,6-DINITRO-2-METHYLPHENOL 7 U2 U 0.8 U0.9 U 4 U 0.9 U
4-BROMOPHENYL-PHENYLETHER 4 U1 U 0.4 U0.5 U 2 U 0.5 U
4-CHLORO-3-METHYLPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
4-CHLOROANILINE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
4-CHLOROPHENYL-PHENYLETHER 4 U1 U 0.4 U0.5 U 2 U 0.5 U
4-METHYLPHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
4-NITROANILINE 7 U2 U 0.8 U0.9 U 4 U 0.9 U
4-NITROPHENOL 7 U2 U 0.8 U0.9 U 4 U 0.9 U
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11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
ANTHRACENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BENZO(A)ANTHRACENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BENZO(A)PYRENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BENZO(B)FLUORANTHENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BENZO(G,H,I)PERYLENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BENZO(K)FLUORANTHENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
BIS(2-CHLOROETHOXY)METHANE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
BIS(2-CHLOROETHYL)ETHER 4 U1 U 0.4 U0.5 U 2 U 0.5 U
BIS(2-ETHYLHEXYL)PHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
BUTYLBENZYLPHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
CARBAZOLE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
CHRYSENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
DI-N-BUTYLPHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
DI-N-OCTYLPHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
DIBENZ(A,H)ANTHRACENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
DIBENZOFURAN 4 U1 U 0.4 U0.5 U 2 U 0.5 U
DIETHYLPHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
DIMETHYLPHTHALATE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
FLUORANTHENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
FLUORENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
HEXACHLOROBENZENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
HEXACHLOROBUTADIENE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
HEXACHLOROCYCLOPENTADIENE 7 U2 U 0.8 U0.9 U 4 U 0.9 U
HEXACHLOROETHANE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
INDENO(1,2,3-CD)PYRENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
ISOPHORONE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
N-NITROSO-DI-N-PROPYLAMINE 4 U1 U 0.4 U0.5 U 2 U 0.5 U
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Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 4 U1 U 0.4 U0.5 U 2 U 0.5 U
NAPHTHALENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
NITROBENZENE (d) 4 U1 U 0.4 U0.5 U 2 U 0.5 U
PENTACHLOROPHENOL 7 U2 U 0.8 U0.9 U 4 U 0.9 U
PHENANTHRENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
PHENOL 4 U1 U 0.4 U0.5 U 2 U 0.5 U
PYRENE 0.7 U0.2 U 0.08 U0.09 U 0.4 U 0.09 U
TOTAL SVOCS 8270 0 U0 U 0 U0 U 0 U 0 U

PCBs (mg/kg)

PCB-101 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0005 UJ 0.0001 U
PCB-105 0.0002 U0.0002 U 0.0002 U0.0005 U 0.0002 UJ 0.0002 U
PCB-118 0.0002 U0.0002 U 0.0002 U0.0003 U 0.0005 UJ 0.0002 U
PCB-126 0.0004 U0.0004 U 0.0004 U0.0005 U 0.0004 UJ 0.0004 U
PCB-128 0.0002 U0.0002 U 0.0002 U0.0002 U 0.0002 UJ 0.0002 U
PCB-138 0.0001 U0.0003 J 0.0001 U0.001 0.001 J 0.0001 U
PCB-153 0.0002 U0.0002 U 0.0002 U0.0003 U 0.002 UJ 0.0002 U
PCB-156 .000091 U.000087 U 0.0001 U0.0001 U .000089 UJ .000086 U
PCB-170 0.0002 U0.0002 U 0.0002 U0.0002 U 0.0009 J 0.0002 U
PCB-180 .00009 U0.0003 J 0.0001 U0.0001 U 0.002 J .000085 U
PCB-183 .000092 U.000088 U 0.0001 U0.0001 U 0.0005 J .000087 U
PCB-187 0.0003 U0.0003 U 0.0003 U0.0005 U 0.001 J 0.0003 U
PCB-195 0.0002 U0.0002 U 0.0002 U0.0003 U 0.0002 UJ 0.0002 U
PCB-206 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0002 J 0.0001 U
PCB-209 0.0002 U0.0001 U 0.0002 U0.0002 U 0.0004 J 0.0001 U
PCB-28 0.0001 U.000093 U 0.0001 U0.0007 U 0.001 J .000092 U
PCB-44 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0001 UJ 0.0001 U
PCB-49 0.0003 U0.0003 U 0.0004 U0.0004 U 0.0003 UJ 0.0003 U
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11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 0.0001 U0.0001 U 0.0001 U0.0001 U 0.0001 UJ 0.0001 U
PCB-66 .000083 U.000079 U .000087 U0.0001 U .000081 UJ .000078 U
PCB-8 0.0002 U0.0002 U 0.0002 U0.0003 U 0.0002 UJ 0.0005 U
TOTAL PCBS 0 U0.001 J 0 U0.002 0.01 J 0 U

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.3 U0.2 U 0.3 U0.3 U 0.3 U 0.2 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.5 U0.5 U 0.4 U 0.4 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.5 U 0.4 U 0.4 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.4 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.5 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.3 U0.2 U 0.3 U0.3 U 0.3 U 0.2 U
PERCHLORATE 0.02 U0.04 U 0.04 U0.04 U 0.04 U 0.02 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.03 U0.03 U 0.03 U0.03 U 0.03 U 0.03 U
RDX 0.3 U0.3 U 0.3 U0.4 U 0.3 U 0.3 U
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0 U 0 U0 U 0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 8.8 HY9.2 HY 1.3 U3.3 HY 10.0 HY 2.3 HY
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A266-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A266-2

11/07/2006

SOIL

A278-1

11/06/2006

SOIL

A278-1

11/06/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A266-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.22 U0.22 U 0.21 U0.27 U 0.21 U 0.28 UJ
MOTOR OIL RANGE ORGANICS 33.0 H52.0 H 2.1 J15.0 H 89.0 H 12.0 H
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A278-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ALUMINUM 11,000NA 12,000NA 11,000 14,000
ANTIMONY 0.29 U0.31 U 0.13 J0.28 U 0.15 J 0.21 J
ARSENIC 7.513.0 J 6.012.0 J 8.5 7.6
BARIUM 110130 J 120120 J 150 84.0
BERYLLIUM 0.420.67 0.440.54 0.42 0.47
CADMIUM 0.831.9 0.761.4 0.79 0.91
CALCIUM 3,700NA 3,300NA 5,000 9,200
CHROMIUM 24.063.0 J 28.057.0 J 21.0 33.0
COBALT 6.8 J15.0 J 9.3 J14.0 J 7.2 J 10.0 J
COPPER 24.049.0 J 23.043.0 J 21.0 35.0
IRON 24,000NA 22,000NA 24,000 25,000
LEAD 13.0 J35.0 12.0 J31.0 13.0 J 25.0 J
MAGNESIUM 4,500NA 4,400NA 4,600 5,100
MANGANESE 350NA 470NA 360 390
MERCURY 0.070.30 0.02 U0.17 0.03 0.07
MOLYBDENUM 0.23 J0.40 UJ 0.06 J0.22 UJ 0.19 J 0.14 J
NICKEL 22.0 J63.0 J 26.0 J56.0 J 21.0 J 28.0 J
SELENIUM 0.29 U0.18 UJ 0.24 J0.27 UJ 0.27 U 0.21 J
SILVER 0.29 U0.31 U 0.28 U0.28 U 0.27 U 0.30 U
SODIUM 120 JNA 170 JNA 260 U 590
THALLIUM 0.29 U0.31 U 0.28 U0.28 U 0.27 U 0.30 U
VANADIUM 39.085.0 J 38.072.0 J 40.0 47.0
ZINC 50.0 J280 J 43.0 J110 J 45.0 J 48.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
1,1,2,2-TETRACHLOROETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
1,1,2-TRICHLOROETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
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A278-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1-DICHLOROETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
1,1-DICHLOROETHENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
1,2-DICHLOROETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
1,2-DICHLOROPROPANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
2-BUTANONE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
2-HEXANONE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
4-METHYL-2-PENTANONE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
ACETONE 0.02 UJ0.03 U 0.02 UJ0.03 U 0.02 UJ 0.02 UJ
BENZENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
BROMODICHLOROMETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
BROMOFORM 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
BROMOMETHANE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
CARBON DISULFIDE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
CARBON TETRACHLORIDE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
CHLOROBENZENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
CHLOROETHANE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
CHLOROFORM 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
CHLOROMETHANE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
CIS-1,3-DICHLOROPROPENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
DIBROMOCHLOROMETHANE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
ETHYLBENZENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
METHYLENE CHLORIDE 0.02 UJ0.03 U 0.02 UJ0.03 U 0.02 UJ 0.02 U
STYRENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
TETRACHLOROETHENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
TOLUENE 0.005 U0.003 J 0.005 U0.003 J 0.006 U 0.005 U
TRANS-1,2-DICHLOROETHENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
TRANS-1,3-DICHLOROPROPENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
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A278-2Sample Location ID

Sample Date

Matrix
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11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

TRICHLOROETHENE 0.005 U0.008 U 0.005 U0.007 U 0.006 U 0.005 U
VINYL CHLORIDE 0.01 U0.02 U 0.01 U0.01 U 0.01 U 0.01 U
XYLENE (TOTAL) 0.005 U0.008 U 0.005 U0.0003 J 0.006 U 0.005 U
TOTAL VOCS 8260 0 U0.003 J 0 U0.003 J 0 U 0 U

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
1,2-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
1,3-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
1,4-DICHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,2'-OXYBIS(2-CHLOROPROPANE) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,4,5-TRICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,4,6-TRICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,4-DICHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,4-DIMETHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,4-DINITROPHENOL 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
2,4-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-CHLORONAPHTHALENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-CHLOROPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-METHYLNAPHTHALENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
2-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-NITROANILINE 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
2-NITROPHENOL 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
3,3'-DICHLOROBENZIDINE 0.8 UJ0.8 U 0.8 U0.8 U 0.7 U 0.8 UJ
3-NITROANILINE 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
4,6-DINITRO-2-METHYLPHENOL 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
4-BROMOPHENYL-PHENYLETHER 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
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A278-2Sample Location ID

Sample Date

Matrix
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11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

4-CHLORO-3-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
4-CHLOROANILINE 0.4 UJ0.4 U 0.4 U0.4 U 0.4 U 0.4 UJ
4-CHLOROPHENYL-PHENYLETHER 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
4-METHYLPHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
4-NITROANILINE 0.8 UJ0.8 U 0.8 U0.8 U 0.7 U 0.8 UJ
4-NITROPHENOL 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
ACENAPHTHENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
ANTHRACENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
BENZO(A)ANTHRACENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
BENZO(A)PYRENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
BENZO(B)FLUORANTHENE 0.08 UJ0.08 U 0.08 U0.08 U 0.07 U 0.08 UJ
BENZO(G,H,I)PERYLENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
BENZO(K)FLUORANTHENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
BIS(2-CHLOROETHOXY)METHANE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
BIS(2-CHLOROETHYL)ETHER 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.4 U0.4 UJ 0.4 U0.4 UJ 0.4 U 0.4 U
BUTYLBENZYLPHTHALATE 0.4 UJ0.4 U 0.4 U0.4 U 0.4 U 0.4 UJ
CARBAZOLE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
CHRYSENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
DI-N-BUTYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
DI-N-OCTYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
DIBENZ(A,H)ANTHRACENE 0.08 UJ0.08 U 0.08 U0.08 U 0.07 U 0.08 UJ
DIBENZOFURAN 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
DIETHYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
DIMETHYLPHTHALATE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
FLUORANTHENE 0.08 U0.02 J 0.08 U0.08 U 0.07 U 0.08 U
FLUORENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
HEXACHLOROBENZENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
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A278-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

HEXACHLOROBUTADIENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HEXACHLOROCYCLOPENTADIENE 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
HEXACHLOROETHANE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
INDENO(1,2,3-CD)PYRENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
ISOPHORONE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
N-NITROSO-DI-N-PROPYLAMINE 0.4 UJ0.4 U 0.4 U0.4 U 0.4 U 0.4 UJ
N-NITROSODIPHENYLAMINE (1) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
NAPHTHALENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
NITROBENZENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
PENTACHLOROPHENOL 0.8 U0.8 U 0.8 U0.8 U 0.7 U 0.8 U
PHENANTHRENE 0.08 U0.08 U 0.08 U0.08 U 0.07 U 0.08 U
PHENOL 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
PYRENE 0.08 UJ0.08 U 0.08 U0.02 J 0.07 U 0.08 UJ
TOTAL SVOCS 8270 0 U0.02 J 0 U0.02 J 0 U 0 U

PCBs (mg/kg)

PCB-101 0.0001 U0.0006 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-105 0.0002 U0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-118 0.0002 U0.0005 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-126 0.0004 U0.0004 U 0.0004 UJ0.0004 U 0.0004 UJ 0.0004 U
PCB-128 0.0002 U0.0003 J 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-138 0.0001 U0.002 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-153 0.0002 U0.002 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-156 .000087 U.000088 U .000086 UJ.000086 U .000085 UJ .000089 U
PCB-170 0.0002 U0.001 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-180 .000086 U0.001 .000085 UJ.000085 U .000084 UJ .000088 U
PCB-183 .000088 U0.0002 J .000087 UJ.000087 U .000087 UJ .00009 U
PCB-187 0.0003 U0.0008 0.0003 UJ0.0003 U 0.0003 UJ 0.0003 U
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A278-2Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-195 0.0002 U0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
PCB-206 0.0001 U0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-209 0.0001 U0.0003 J 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-28 .000094 U0.0001 U .000093 UJ0.0002 J .000092 UJ 0.0001 U
PCB-44 0.0001 U0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-49 0.0003 U0.0003 U 0.0003 UJ0.0003 U 0.0003 UJ 0.0003 U
PCB-52 0.0001 U0.0001 U 0.0001 UJ0.0001 U 0.0001 UJ 0.0001 U
PCB-66 .000079 U.00008 U .000079 UJ.000078 U .000078 UJ .000081 U
PCB-8 0.0002 U0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ 0.0002 U
TOTAL PCBS 0 U0.02 J 0 U0 J 0 U 0 U

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
1,3-DINITROBENZENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.3 U
2,6-DINITROTOLUENE (d) 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
2-AMINO-4,6-DINITROTOLUENE 0.1 U0.1 U 0.1 U0.1 U 0.1 U 0.1 U
2-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
3-NITROTOLUENE 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
4-NITROTOLUENE 0.4 U0.4 U 0.4 U0.4 U 0.4 U 0.4 U
HMX 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.3 J
NITROBENZENE (d) 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.2 U
NITROGLYCERINE 0.2 U0.2 U 0.2 U0.2 U 0.2 U 0.3 U
PERCHLORATE 0.006 U0.02 U 0.006 U0.02 U 0.006 U 0.006 U
PETN 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
PICRIC ACID 0.03 U0.03 J 0.03 U0.03 J 0.03 U 0.03 U
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Sample Date

Matrix
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11/06/2006

SOIL

11/06/2006

SOIL

A280-1

11/08/2006

SOIL

A280-1

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

A280-2

11/08/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A278-2

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

EXPLOSIVES (mg/kg)

RDX 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.4 J
TETRYL 0.3 U0.3 U 0.3 U0.3 U 0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U0.03 J 0 U0.03 J 0 U 0.7 J

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 4.9 HY6.3 HY 4.7 HY3.0 HY 2.6 HY 5.9 HY
GASOLINE RANGE ORGANICS 0.19 UJ0.24 UJ 0.26 UJ0.21 UJ 0.22 UJ 0.22 UJ
MOTOR OIL RANGE ORGANICS 26.0 H75.0 H 22.0 H27.0 H 15.0 H 23.0 H
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A288-1Sample Location ID

Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

METALS (mg/kg)

ANTIMONY 0.28 U 1.20.28 U 0.32 U
ARSENIC 9.0 4.59.1 12.0
BARIUM 160 J 140220 J 160
BERYLLIUM 0.45 0.320.48 0.47
CADMIUM 0.75 1.20.78 1.6
CHROMIUM 18.0 J 39.017.0 J 45.0
COBALT 6.2 J 7.3 J6.5 J 18.0 J
COPPER 25.0 J 29.021.0 J 50.0
LEAD 11.0 J 270 J10.0 J 22.0 J
MERCURY 0.22 0.03 J0.07 0.10
MOLYBDENUM 0.40 J 0.12 J0.40 J 0.47 J
NICKEL 42.0 J 28.0 J20.0 J 57.0 J
SELENIUM 0.28 U 0.35 U0.28 U 0.31 J
SILVER 0.28 U 0.35 U0.28 U 0.32 U
THALLIUM 0.28 U 0.35 U0.28 U 0.32 U
VANADIUM 33.0 J 37.035.0 J 71.0
ZINC 44.0 J 220 J52.0 J 90.0 J

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

1,1,1-TRICHLOROETHANE 0.006 U 0.006 U0.006 U 0.006 U
1,1,2,2-TETRACHLOROETHANE 0.006 U 0.006 U0.006 U 0.006 U
1,1,2-TRICHLOROETHANE 0.006 U 0.006 U0.006 U 0.006 U
1,1-DICHLOROETHANE 0.006 U 0.006 U0.006 U 0.006 U
1,1-DICHLOROETHENE 0.006 U 0.006 U0.006 U 0.006 U
1,2-DICHLOROETHANE 0.006 U 0.006 U0.006 U 0.006 U
1,2-DICHLOROPROPANE 0.006 U 0.006 U0.006 U 0.006 U
2-BUTANONE 0.01 U 0.01 UJ0.01 U 0.01 UJ
2-HEXANONE 0.01 U 0.01 UJ0.01 U 0.01 UJ
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Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

VOLATILE ORGANIC COMPOUNDS 8260 (mg/kg)

4-METHYL-2-PENTANONE 0.01 U 0.01 UJ0.01 U 0.01 UJ
ACETONE 0.02 UJ 0.03 UJ0.02 U 0.02 UJ
BENZENE 0.006 U 0.006 U0.006 U 0.006 U
BROMODICHLOROMETHANE 0.006 U 0.006 U0.006 U 0.006 U
BROMOFORM 0.006 UJ 0.006 U0.006 UJ 0.006 U
BROMOMETHANE 0.01 U 0.01 U0.01 U 0.01 U
CARBON DISULFIDE 0.006 U 0.006 U0.006 U 0.006 U
CARBON TETRACHLORIDE 0.006 U 0.006 U0.006 U 0.006 U
CHLOROBENZENE 0.006 U 0.006 U0.006 U 0.006 U
CHLOROETHANE 0.01 U 0.01 U0.01 U 0.01 U
CHLOROFORM 0.006 U 0.006 U0.006 U 0.006 U
CHLOROMETHANE 0.01 U 0.01 U0.01 U 0.01 U
CIS-1,2-DICHLOROETHENE 0.006 U 0.006 U0.006 U 0.006 U
CIS-1,3-DICHLOROPROPENE 0.006 U 0.006 U0.006 U 0.006 U
DIBROMOCHLOROMETHANE 0.006 U 0.006 U0.006 U 0.006 U
ETHYLBENZENE 0.006 U 0.006 U0.006 U 0.006 U
METHYLENE CHLORIDE 0.02 U 0.03 UJ0.02 U 0.02 UJ
STYRENE 0.006 U 0.006 U0.006 U 0.006 U
TETRACHLOROETHENE 0.006 U 0.006 U0.006 U 0.006 U
TOLUENE 0.006 U 0.006 U0.006 U 0.006 U
TRANS-1,2-DICHLOROETHENE 0.006 U 0.006 U0.006 U 0.006 U
TRANS-1,3-DICHLOROPROPENE 0.006 U 0.006 U0.006 U 0.006 U
TRICHLOROETHENE 0.006 U 0.006 U0.006 U 0.006 U
VINYL CHLORIDE 0.01 U 0.01 U0.01 U 0.01 U
XYLENE (TOTAL) 0.006 U 0.006 U0.006 U 0.006 U
TOTAL VOCS 8260 0 U 0 U0 U 0 U
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Sample Date

Matrix
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

1,2,4-TRICHLOROBENZENE 0.4 U 0.5 U0.4 U 0.4 U
1,2-DICHLOROBENZENE 0.4 U 0.5 U0.4 U 0.4 U
1,3-DICHLOROBENZENE 0.4 U 0.5 U0.4 U 0.4 U
1,4-DICHLOROBENZENE 0.4 U 0.5 U0.4 U 0.4 U
2,2'-OXYBIS(2-CHLOROPROPANE) 0.4 U 0.5 U0.4 U 0.4 U
2,4,5-TRICHLOROPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2,4,6-TRICHLOROPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2,4-DICHLOROPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2,4-DIMETHYLPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2,4-DINITROPHENOL 0.7 U 0.9 UJ0.8 U 0.9 U
2,4-DINITROTOLUENE (d) 0.4 U 0.5 U0.4 U 0.4 U
2,6-DINITROTOLUENE (d) 0.4 U 0.5 U0.4 U 0.4 U
2-CHLORONAPHTHALENE 0.4 U 0.5 U0.4 U 0.4 U
2-CHLOROPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2-METHYLNAPHTHALENE 0.07 U 0.09 U0.08 U 0.09 U
2-METHYLPHENOL 0.4 U 0.5 U0.4 U 0.4 U
2-NITROANILINE 0.7 U 0.9 U0.8 U 0.9 U
2-NITROPHENOL 0.7 U 0.9 U0.8 U 0.9 U
3,3'-DICHLOROBENZIDINE 0.7 UJ 0.9 U0.8 U 0.9 U
3-NITROANILINE 0.7 UJ 0.9 U0.8 U 0.9 U
4,6-DINITRO-2-METHYLPHENOL 0.7 U 0.9 U0.8 U 0.9 U
4-BROMOPHENYL-PHENYLETHER 0.4 U 0.5 U0.4 U 0.4 U
4-CHLORO-3-METHYLPHENOL 0.4 U 0.5 U0.4 U 0.4 U
4-CHLOROANILINE 0.4 UJ 0.5 U0.4 U 0.4 U
4-CHLOROPHENYL-PHENYLETHER 0.4 U 0.5 U0.4 U 0.4 U
4-METHYLPHENOL 0.4 U 0.5 U0.4 U 0.4 U
4-NITROANILINE 0.7 UJ 0.9 U0.8 U 0.9 U
4-NITROPHENOL 0.7 U 0.9 U0.8 U 0.9 U

 Notes to table on page 71

66
02/13/07



A288-1Sample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

ACENAPHTHENE 0.07 U 0.09 U0.08 U 0.09 U
ANTHRACENE 0.07 U 0.09 U0.08 U 0.09 U
BENZO(A)ANTHRACENE 0.07 U 0.09 U0.08 U 0.09 U
BENZO(A)PYRENE 0.07 U 0.02 J0.08 U 0.03 J
BENZO(B)FLUORANTHENE 0.07 U 0.09 U0.08 U 0.09 U
BENZO(G,H,I)PERYLENE 0.07 U 0.09 U0.08 U 0.03 J
BENZO(K)FLUORANTHENE 0.07 U 0.09 U0.08 U 0.09 U
BIS(2-CHLOROETHOXY)METHANE 0.4 U 0.5 U0.4 U 0.4 U
BIS(2-CHLOROETHYL)ETHER 0.4 U 0.5 U0.4 U 0.4 U
BIS(2-ETHYLHEXYL)PHTHALATE 0.4 UJ 0.5 UJ0.01 J 0.4 U
BUTYLBENZYLPHTHALATE 0.4 U 0.5 U0.4 U 0.4 U
CARBAZOLE 0.4 U 0.5 U0.4 U 0.4 U
CHRYSENE 0.07 U 0.09 U0.08 U 0.09 U
DI-N-BUTYLPHTHALATE 0.4 U 0.5 U0.4 U 0.4 U
DI-N-OCTYLPHTHALATE 0.4 U 0.5 U0.4 U 0.4 U
DIBENZ(A,H)ANTHRACENE 0.07 UJ 0.09 U0.08 U 0.09 UJ
DIBENZOFURAN 0.4 U 0.5 U0.4 U 0.4 U
DIETHYLPHTHALATE 0.4 U 0.5 U0.4 U 0.4 U
DIMETHYLPHTHALATE 0.4 U 0.5 U0.4 U 0.4 U
FLUORANTHENE 0.07 U 0.03 J0.08 U 0.03 J
FLUORENE 0.07 U 0.09 U0.08 U 0.09 U
HEXACHLOROBENZENE 0.4 U 0.5 U0.4 U 0.4 U
HEXACHLOROBUTADIENE 0.4 U 0.5 U0.4 U 0.4 U
HEXACHLOROCYCLOPENTADIENE 0.7 U 0.9 U0.8 U 0.9 U
HEXACHLOROETHANE 0.4 U 0.5 U0.4 U 0.4 U
INDENO(1,2,3-CD)PYRENE 0.07 U 0.09 U0.08 U 0.02 J
ISOPHORONE 0.4 U 0.5 U0.4 U 0.4 U
N-NITROSO-DI-N-PROPYLAMINE 0.4 U 0.5 U0.4 U 0.4 U
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (mg/kg)

N-NITROSODIPHENYLAMINE (1) 0.4 U 0.5 U0.4 U 0.4 U
NAPHTHALENE 0.07 U 0.09 U0.08 U 0.09 U
NITROBENZENE (d) 0.4 U 0.5 U0.4 U 0.4 U
PENTACHLOROPHENOL 0.7 U 0.9 U0.8 U 0.9 U
PHENANTHRENE 0.07 U 0.09 U0.08 U 0.09 U
PHENOL 0.4 U 0.5 U0.4 U 0.4 U
PYRENE 0.07 U 0.03 J0.08 U 0.04 J
TOTAL SVOCS 8270 0 U 0.09 J0.01 J 0.2 J

PCBs (mg/kg)

PCB-101 0.01 0.0001 UJ0.0003 J 0.0001 UJ
PCB-105 0.006 0.0002 UJ0.0002 U 0.0002 UJ
PCB-118 0.009 0.0002 UJ0.0002 U 0.0002 UJ
PCB-126 0.0004 U 0.0005 UJ0.0004 U 0.0004 UJ
PCB-128 0.0005 0.0002 UJ0.0002 U 0.0002 UJ
PCB-138 0.002 0.0001 UJ0.0006 0.0001 UJ
PCB-153 0.002 0.0002 UJ0.0006 0.0002 UJ
PCB-156 0.0003 J 0.0001 UJ.000085 U .000093 UJ
PCB-170 0.0008 0.0002 UJ0.0003 J 0.0002 UJ
PCB-180 0.001 0.0001 UJ0.0005 .000092 UJ
PCB-183 0.0002 J 0.0001 UJ.000086 U .000094 UJ
PCB-187 0.0004 J 0.0004 UJ0.0003 U 0.0003 UJ
PCB-195 0.0002 U 0.0002 UJ0.0002 U 0.0002 UJ
PCB-206 0.0001 U 0.0001 UJ0.0002 J 0.0003 J
PCB-209 0.0001 U 0.0002 UJ0.0004 J 0.0005 UJ
PCB-28 0.01 0.0001 UJ0.0001 U 0.0003 UJ
PCB-44 0.02 0.0001 UJ0.0001 U 0.0001 UJ
PCB-49 0.01 0.0004 UJ0.0003 U 0.0003 UJ
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PCBs (mg/kg)

PCB-52 0.02 0.0001 UJ0.0001 U 0.0001 UJ
PCB-66 0.03 .000094 UJ0.0003 U .000085 UJ
PCB-8 0.0008 J 0.0008 UJ0.0002 U 0.0002 UJ
TOTAL PCBS 0.2 J 0 U0.006 J 0.001 J

EXPLOSIVES (mg/kg)

1,3,5-TRINITROBENZENE 0.2 U 0.2 U0.2 U 0.2 U
1,3-DINITROBENZENE 0.09 U 0.1 U0.1 U 0.1 U
2,4,6-TRINITROTOLUENE 0.2 U 0.2 U0.2 U 0.2 U
2,4-DINITROTOLUENE (d) 0.2 U 0.3 U0.2 U 0.3 U
2,6-DINITROTOLUENE (d) 0.4 U 0.5 U0.4 U 0.4 U
2-AMINO-4,6-DINITROTOLUENE 0.09 U 0.1 U0.1 U 0.1 U
2-NITROTOLUENE 0.4 U 0.5 U0.4 U 0.4 U
3-NITROTOLUENE 0.3 U 0.4 U0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE 0.2 U 0.2 U0.2 U 0.2 U
4-NITROTOLUENE 0.4 U 0.5 U0.4 U 0.4 U
HMX 0.2 U 0.2 U0.2 U 0.2 U
NITROBENZENE (d) 0.2 U 0.2 U0.2 U 0.2 U
NITROGLYCERINE 0.2 U 0.3 U0.2 U 0.3 U
PERCHLORATE 0.04 U 0.04 U0.04 U 0.04 U
PETN 0.3 U 0.3 U0.3 U 0.3 U
PICRIC ACID 0.02 U 0.03 U0.03 U 0.03 U
RDX 0.3 U 0.4 U0.3 U 0.3 U
TETRYL 0.3 U 0.3 U0.3 U 0.3 U
TOTAL EXPLOSIVE 0 U 0 U0 U 0 U

PETROLEUM INDICATORS (mg/kg)

DIESEL RANGE ORGANICS 12.0 HY 9.6 HY2.5 HY 7.2 HY
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11/07/2006

SOIL

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

A288-2

11/07/2006

SOIL

APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

A288-1

0.0 - 2.0 2.0 - 4.0 0.0 - 2.0 2.0 - 4.0Sample Depth (feet bgs)

PETROLEUM INDICATORS (mg/kg)

GASOLINE RANGE ORGANICS 0.22 U 0.28 UJ0.22 U 0.23 UJ
MOTOR OIL RANGE ORGANICS 63.0 H 64.0 H31.0 H 28.0 H
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California
APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reported to three significant figures.Notes:

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to two significant figures.

TPH results less than 10 are reported to two significant figures, and results greater than 10 are reported to three significant figures.

Alternative criteria were used for PCBs and TPH (Tetra Tech 1998a; PRC 1997)

Diesel range includes hydrocarbons quantified as diesel and diesel-range unknowns.

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns.

Motor oil range includes hydrocarbons quantified as motor oil and motor-oil-range unknowns.

Results for this analyte are listed more than once, under different analysis groups.d

Below ground surfacebgs

IdentificationID

Estimated valueJ

Pattern is in the heavier hydrocarbon end of the analyte's range in the standardH

CyclotetramethylenetetranitramineHMX

Milligrams per kilogrammg/kg

Not analyzedNA

Pentaerythritol tetranitratePETN

Polychlorinated biphenylPCB

PRC Environmental Management, Inc.PRC

Hexahydro-1,3,5-trinitro-1,3,5-triazineRDX

Semivolatile organic compoundsSVOC

Tetra Tech EM Inc.Tetra Tech

Total petroleum hydrocarbonsTPH

Not detected at given detection limitU

Volatile organic compoundsVOC

Chromatogram indicates the presence of petroleum fuelY

Sources:

EPA.  2004.  "Region IX Preliminary Remediation Goals." November 1.  Available Online at http://www.epa.gov./region09/waste/sfund/prg/index.html
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APPENDIX A: MARE ISLAND 2006 SITE INVESTIGATION SOIL ANALYTICAL DATA (Continued)

PRC.  1997.  "Draft Final Group II/III Accelerated Study Field Sampling and Analysis Plan, Mare Island, Vallejo, California."  August 5.

Tetra Tech.  1998a.  "Basewide Polychlorinated Biphenyl Confirmation Sampling Summary Report, Mare Island, Vallejo, California."  February 13.

Tetra Tech.  1998b.  "Draft Technical Memorandum: Estimation of Ambient Concentrations of Polynuclear Aromatic Hydrocarbons in Soil, Mare Island, Vallejo, California."  July 27.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, Vallejo, California."  April 19.
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A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA

METALS (ug/L)

ALUMINUM 20,000
ANTIMONY 0.75 UJ
ARSENIC 17.0
BARIUM 400
BERYLLIUM 3.0
CADMIUM 4.1
CALCIUM 430,000
CHROMIUM 40.0
COBALT 140
COPPER 180
IRON 94,000
LEAD 310
MAGNESIUM 150,000
MANGANESE 12,000
MERCURY 1.9
MOLYBDENUM 1.3 UJ
NICKEL 190
SELENIUM 1.8
SILVER 1.0 U
SODIUM 760,000
THALLIUM 0.13 J
VANADIUM 320
ZINC 660

VOLATILE ORGANIC COMPOUNDS 8260 (ug/L)

1,1,1-TRICHLOROETHANE 0.5 U
1,1,2,2-TETRACHLOROETHANE 0.5 U
1,1,2-TRICHLOROETHANE 0.5 U

1
02/13/07
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A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

VOLATILE ORGANIC COMPOUNDS 8260 (ug/L)

1,1-DICHLOROETHANE 0.5 U
1,1-DICHLOROETHENE 0.5 U
1,2-DICHLOROETHANE 0.5 U
1,2-DICHLOROPROPANE 0.5 U
2-BUTANONE 10 UJ
2-HEXANONE 10 U
4-METHYL-2-PENTANONE 10 U
ACETONE 10 UJ
BENZENE 0.2 J
BROMODICHLOROMETHANE 0.5 U
BROMOFORM 0.1 J
BROMOMETHANE 1 U
CARBON DISULFIDE 0.4 J
CARBON TETRACHLORIDE 0.5 U
CHLOROBENZENE 0.5 U
CHLOROETHANE 1 U
CHLOROFORM 0.5 U
CHLOROMETHANE 1 U
CIS-1,2-DICHLOROETHENE 0.5 U
CIS-1,3-DICHLOROPROPENE 0.5 U
DIBROMOCHLOROMETHANE 0.5 U
ETHYLBENZENE 0.5 U
METHYLENE CHLORIDE 10 U
STYRENE 0.5 U
TETRACHLOROETHENE 0.5 U
TOLUENE 0.1 J
TRANS-1,2-DICHLOROETHENE 0.5 U
TRANS-1,3-DICHLOROPROPENE 0.5 U

2
02/13/07
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Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

VOLATILE ORGANIC COMPOUNDS 8260 (ug/L)

TRICHLOROETHENE 0.5 U
VINYL CHLORIDE 0.5 U
XYLENE (TOTAL) 0.5 U
TOTAL VOCS 8260 0.8 J

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (ug/L)

1,2,4-TRICHLOROBENZENE 10 U
1,2-DICHLOROBENZENE 10 U
1,3-DICHLOROBENZENE 10 U
1,4-DICHLOROBENZENE 10 U
2,2'-OXYBIS(2-CHLOROPROPANE) 10 U
2,4,5-TRICHLOROPHENOL 10 U
2,4,6-TRICHLOROPHENOL 10 U
2,4-DICHLOROPHENOL 10 U
2,4-DIMETHYLPHENOL 10 U
2,4-DINITROPHENOL 20 U
2,4-DINITROTOLUENE 10 U
2,6-DINITROTOLUENE 10 U
2-CHLORONAPHTHALENE 10 U
2-CHLOROPHENOL 10 U
2-METHYLNAPHTHALENE 10 U
2-METHYLPHENOL 10 U
2-NITROANILINE 20 U
2-NITROPHENOL 20 U
3,3'-DICHLOROBENZIDINE 20 U
3-NITROANILINE 20 U
4,6-DINITRO-2-METHYLPHENOL 20 U
4-BROMOPHENYL-PHENYLETHER 10 U

3
02/13/07
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A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (ug/L)

4-CHLORO-3-METHYLPHENOL 10 U
4-CHLOROANILINE 10 U
4-CHLOROPHENYL-PHENYLETHER 10 U
4-METHYLPHENOL 10 U
4-NITROANILINE 20 U
4-NITROPHENOL 20 U
ACENAPHTHENE 10 U
ANTHRACENE 10 U
BENZO(A)ANTHRACENE 10 U
BENZO(A)PYRENE 10 U
BENZO(B)FLUORANTHENE 10 U
BENZO(G,H,I)PERYLENE 10 U
BENZO(K)FLUORANTHENE 10 U
BIS(2-CHLOROETHOXY)METHANE 10 U
BIS(2-CHLOROETHYL)ETHER 10 U
BIS(2-ETHYLHEXYL)PHTHALATE 10 U
BUTYLBENZYLPHTHALATE 10 U
CARBAZOLE 10 U
CHRYSENE 10 U
DI-N-BUTYLPHTHALATE 10 U
DI-N-OCTYLPHTHALATE 10 U
DIBENZ(A,H)ANTHRACENE 10 U
DIBENZOFURAN 10 U
DIETHYLPHTHALATE 10 U
DIMETHYLPHTHALATE 10 U
FLUORANTHENE 10 U
FLUORENE 10 U
HEXACHLOROBENZENE 10 U
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A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

SEMIVOLATILE ORGANIC COMPOUNDS 8270 (ug/L)

HEXACHLOROBUTADIENE 10 U
HEXACHLOROCYCLOPENTADIENE 20 U
HEXACHLOROETHANE 10 U
INDENO(1,2,3-CD)PYRENE 10 U
ISOPHORONE 10 U
N-NITROSO-DI-N-PROPYLAMINE 10 U
N-NITROSODIPHENYLAMINE (1) 10 U
NAPHTHALENE 10 U
NITROBENZENE 10 U
PENTACHLOROPHENOL 20 U
PHENANTHRENE 10 U
PHENOL 10 U
PYRENE 10 U
TOTAL SVOCS 8270 0 U

PCBs (ug/L)

PCB-101 0.0007 U
PCB-105 0.0004 U
PCB-118 0.0005 U
PCB-126 0.0005 U
PCB-128 0.0004 U
PCB-138 0.0007 U
PCB-153 0.0004 U
PCB-156 0.0005 U
PCB-170 0.0003 U
PCB-180 0.0006 U
PCB-183 0.0006 U
PCB-187 0.0009 U
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A288-GWSample Location ID

Sample Date

Matrix

Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California

11/08/2006

WATER

APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

PCBs (ug/L)

PCB-195 0.0004 U
PCB-206 0.0007 U
PCB-209 0.0006 U
PCB-28 0.004 U
PCB-44 0.001 U
PCB-49 0.0005 U
PCB-52 0.001 U
PCB-66 0.0007 U
PCB-8 0.0009 U
TOTAL PCBS 0 U
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Data Summary Report for Additional Site Investigation Soil and Groundwater Sampling, Former Mare Island Naval Shipyard, Vallejo, California
APPENDIX B: MARE ISLAND 2006 SITE INVESTIGATION GRAB GROUNDWATER ANALYTICAL DATA (Continued)

Inorganic results less than 10 are reported to two significant figures, and results greater than 10 are reported to three significant figures.Notes:

Organic results less than 10 are reported to one significant figure, and results greater than 10 are reported to two significant figures.

Micrograms per literug/L

IdentificationID

Estimated valueJ

Milligrams per litermg/L

Polychlorinated biphenylPCB

California Regional Water Quality Control BoardRWQCB

Semivolatile organic compoundsSVOC

Not detected at given detection limitU

Volatile organic compoundsVOC

California Regional Water Quality Control Board, San Francisco Bay Region (RWQCB).  2000.  "A Compilation of Water Quality Goals."  Prepared by Jon B. Marshack, D. Env. SeniorSources:

        Environmental Specialist.  August.

Tetra Tech.  2002.  "Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soils and Groundwater, Mare Island, Vallejo, California."  April 19.

702/13/07
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APPENDIX O 
TECHNICAL MEMORANDUM:  EVALUATION OF EXTENT OF CONTAMINATION 
WHERE TOTAL PETROLEUM HYDROCARBON SAMPLE RESULTS EXCEED TIER 
2 SCREENING LEVELS AT INVESTIGATION AREA F1 

This appendix was completed as a separate technical report and incorporated as part of the final 
remedial investigation report. 
 
(Provided on CD only)

Susan
Line
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IA F1 TPH Evaluation ES-1  

Final Technical Memorandum:  Evaluation of Extent of Contamination where 
Total Petroleum Hydrocarbon Sample Results Exceed Tier 2 Screening Levels 
at Investigation Area F1, Former Mare Island Naval Shipyard 

September 21, 2012 

Purpose of Evaluation 

(1) To demonstrate that total petroleum hydrocarbon (TPH) contamination at Investigation Area (IA) 
F1 has been adequately characterized in each area where TPH results exceed Tier 2 Screening 
Levels (SL).  

(2) To present the rationale for no further action (NFA), or for further evaluation in the feasibility 
study (FS), for TPH before the final remedial investigation (RI) report is submitted.  

Introduction  

The draft final RI for IA F1 at Mare Island Naval Shipyard noted that some areas of TPH detections in IA 
F1 were not completely delineated but were adequately characterized.  The California Regional Water 
Quality Control Board, San Francisco Bay Region Water Board (Water Board) asked the Navy to clarify 
this statement.  The Navy has created this technical memorandum in response to the Water Board’s 
request.  An earlier version of this technical memorandum was presented and discussed at the January 26, 
2012 BCT meeting.  Based on additional information requests from the Water Board, an addendum to this 
technical memorandum was presented and discussed at a meeting on March 8, 2012.  Since the submittal 
of the initial technical memorandum and addendum, the Navy worked with the regulatory agencies to 
address additional requirements for the TPH areas, reached concurrence on the suitability for NFA for 
these areas, and defined additional assessment for the one area that did not have sufficient data to make a 
determination.  This final technical memorandum and addendum reflects the final data analysis results 
and subsequent recommendations for the IA F1 TPH areas.   

Background and Methodology 

Previous investigative and remedial activities within IA F1 addressed TPH contamination associated with 
underground storage tanks (USTs), fuel line and utility line removal and repair, and removal actions for 
unexploded ordnance (UXO).  These activities included removal and excavation of UXO, TPH 
contamination and other constituents of concern conducted in 2000, and investigation and removal of 
USTs (Weston 2002).   

The Navy developed Tier 2 SLs at IA F1 for TPH for the draft final RI based on the 2008 Water Board 
ESLs.  Residual TPH concentrations exceeding the Tier 2 SLs were noted in characterization and 
confirmation samples collected across IA F1.  The Navy reviewed all available TPH data for soil and 
groundwater at IA F1 and identified 17 “TPH Areas” within four of the IA F1 subareas where residual 
concentrations of TPH as gasoline range (TPH-gr), TPH as diesel range (TPH-dr), or TPH as motor oil 
range (TPH-mr) exceed the Tier 2 SLs for soil.  The Navy also developed additional Tier 2 SLs for 
groundwater within 300 feet of Mare Island Strait to protect sensitive aquatic receptors.  The buffer zone 
and the additional SLs were developed in coordination with the Water Board and verbal concurrence for 
the additional groundwater Tier 2 SLs was reached on September 6, 2012.  These additional Tier 2 SLs 
for groundwater have been incorporated into this technical memorandum and the addendum.  Two 
additional TPH areas (TPH Areas 14 and 15) were identified within IA F1 based on groundwater 
concentrations exceeding the Tier 2 SLs for protection of aquatic receptors (for groundwater within 300 
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feet of the Mare Island Strait).  An evaluation of these two additional TPH areas has been incorporated 
into this technical memorandum. 

Each TPH Area was developed by grouping locations where TPH concentrations in soil or groundwater 
exceeded the Tier 2 SLs by proximity to each other and probable point of release.  The probable points of 
release were removed during previous removal and excavation activities, or by cessation of site activities. 
If a sample point that exceeded the Tier 2 SLs was collocated with a closed UST site the point was not 
considered further. This technical memorandum evaluates each of these other TPH Areas for closure as 
low-risk fuel sites using the following criteria and protocol (Water Board 1996): 

1) Criterion 1, Source Removal or Control: The leak has been stopped and ongoing 
sources, including free product, have been removed or remediated.  

Protocol 1: The potential source of TPH contamination was identified and evaluated to 
determine if the source is still in place.  Items considered include: (1) historical and 
current uses, (2) proximity to excavations conducted in 2000 (excavations in the vicinity 
of the TPH Areas are labeled as MX0008 through MX0036), (3) proximity to formally 
closed UST sites, and (4) proximity to storm drain lines that could act as migration 
conduits.  Relevant features to support this TPH Area evaluation are presented in Figures 
1 through 20 of this technical memorandum.   

2) Criterion 2, Characterization: The site has been adequately characterized.  

Protocol 2: Sample results in the vicinity of each TPH Area were reviewed, and sample 
results (nondetect [ND] or values below the Tier 2 SL) were identified to delineate the 
extent of contamination laterally and vertically.  Physical barriers, such as changes in 
topography, were also identified to support lateral delineation of contamination.  The 
delineation of TPH-gr, -dr and -mr is also presented on Figures 1 through 10 for soil, and 
Figures 11 through 20 for groundwater. 

3) Criterion 3, Groundwater Impact: Little or no groundwater impact exists and no 
contaminants are found at levels above established maximum contaminant levels (MCLs) 
or other applicable water quality objectives. 

Protocol 3: Groundwater (grab and well) sample results were compared with the 
established Tier 2 SLs.  Groundwater sample results downgradient and cross-gradient of 
each TPH Area were assessed for any impact.  Groundwater data are presented in Figures 
11 through 20. 

4) Criterion 4, Surface Water or Sensitive Receptors Impact:  No water wells, deeper 
drinking water aquifers, surface water, or other sensitive receptors are likely to be 
impacted.  

Protocol 4: Surface water exposure pathways were assessed to determine if an existing 
utility corridor in the area could act as a pathway to Mare Island Strait.  Figures 1 through 
20 present the status (in place, removed, replaced, or abandoned in place) and locations 
of utility lines in the vicinity of each TPH Area.  Where the contamination is detected at 
or near the ground surface, the current ground surface cover conditions (pavement, 
asphalt, hardpacked soil) are also discussed to evaluate the possibility of migration of 
contamination via surface water flow to the strait.  Because shallow groundwater at the 
site has been granted an exception as a source of drinking water by Water Board (2010) 
and no drinking water wells or deeper drinking water aquifers are present in IA F1, this 
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criterion does not apply, and thus drinking water wells or drinking water aquifers are not 
discussed in this evaluation.   

5) Criterion 5, Surrogate Chemical Human Health Risk: The site presents no significant 
risk to human health.  

Protocol 5:  Data for specific TPH surrogate chemicals (individual PAHs and benzene, 
toluene, ethylbenzene, and xylenes) were used to assess human health risks from TPH 
contamination (DTSC 1993).  The human health risk assessment (HHRA) results for each 
subarea at IA F1 were reviewed to determine if potential risk from exposure to TPH 
surrogate chemicals are unacceptable.   EPA (1991) guidance states, “Where cumulative 
carcinogenic risk to an individual based on reasonable maximum exposure for both 
current and future land use is less than 10-4, and the noncancer hazard quotient is less than 
1, action generally is not warranted unless there are adverse environmental impacts.”  
Cancer risk results for each subarea were compared with the EPA’s “risk management 
range” of 10-6 and 10-4 and noncancer hazard results were compared with the threshold of 
1.  Of the TPH surrogate chemicals, only two PAHs (benzo[a]pyrene and naphthalene) 
were identified as risk drivers (cancer risk greater than 10-6 or a noncancer hazard greater 
than 1) in any subarea at IA F1.  No BTEX chemicals were identified as risk drivers for 
any of the subareas, and thus BTEX is not discussed further in this evaluation, unless 
PAH data are not available.   

In addition to the subarea-wide HHRA evaluation, within each TPH Area, TPH samples 
that exceeded Tier 2 SLs were reviewed to determine if PAH data were available (or 
BTEX data if PAH data were not available), and if so, whether the concentrations of 
PAHs at these locations contributed to the human health risk for the applicable subarea.     

6) Criterion 6, Surrogate Chemical Ecological Health Risk: The site presents no 
significant risk to the environment. 

Protocol 6: Ecological risk assessment (ERA) results for the upland habitat (subareas 1 
through 5 and 7)  at IA F1 were reviewed to determine if potential risk from exposure to 
TPH surrogate chemicals (PAHs or BTEX) was unacceptable per DTSC guidance (DTSC 
1993).  The ERA evaluated ecological risk as a single area for subareas 1 through 5 and 7 
at IA F1, and all TPH Areas are located within the area evaluated.  No PAHs were 
identified as risk drivers.  Based on comments from the regulatory agencies on the draft 
final RI report, in the final RI report ecological risk from volatile organic compounds 
(VOCs), including BTEX, is evaluated using soil gas, rather than soil, data.  The results 
of the soil gas evaluation indicate toluene is present in one of four soil gas samples at a 
concentration posing unacceptable risk for burrowing receptors.  However, the sample 
was not collected within or near, and is not related to the historical release at any of the 
TPH Areas (the closest soil gas sample is 220 feet west of TPH Area 9 in Subarea 5).  
Therefore, surrogate chemicals do not contribute to ecological risk at any TPH Area.  

TPH concentrations in soil, and groundwater more than 300 feet from Mare Island Strait were compared 
with the Tier 2 SLs established in the Draft Final RI (ChaduxTt 2011).  The Navy developed additional 
Tier 2 SLs for groundwater within 300 feet of Mare Island Strait to protect sensitive aquatic receptors.  
The development of the Tier 2 SLs for soil and groundwater at IA F1 is described in the addendum to this 
TPH technical memorandum; the Tier 2 SLs are provided for reference in the table on the following page.  
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TPH Compound 

Soil Tier 2 SL 
(milligrams per 

kilogram) 

Tier 2 SL for Shallow 
Groundwater Within 

Aquatic Protection Buffer 
Zone of 300 Feet 

(micrograms per liter 
[µg/L]) 

Tier 2 SL for Shallow 
Groundwater Inland of 
the Aquatic Protection 
Buffer Zone of 300 Feet 

(µg/L) 
TPH-gr 500 443 5,000 
TPH-dr 500 640 5,000 
TPH-mr 2,500 640 5,000 

 
Table 1 summarizes the results of the TPH evaluation; each TPH Area is discussed in detail within this 
TPH technical memorandum.  Tables 2 and 3 provide data for each of the soil and groundwater samples 
within the 17 TPH Areas that exceed the Tier 2 SLs, including information about the associated subarea, 
point ID, sample ID, sample date, top and bottom sample depths, TPH analyte group and detected 
concentration, corresponding Tier 2 SL, and whether surrogate chemicals were analyzed in each sample. 

The TPH Areas are also grouped by RI subareas.  The 17 TPH Areas are located within RI subareas 1, 2, 
4, and 5, as shown in Figure A.  Figures 1 through 20 present relevant information and chemical data for 
each TPH Area and are sequenced by the four RI subareas.  Soil data for each TPH Area are presented in 
Figures 1 through 10 and groundwater data for each TPH Area are presented in Figures 11 through 20.  
Each TPH Area is identified on Figures 1 through 20 with a dotted outline.  A red dotted line denotes the 
TPH compound (TPH-gr, -dr, or -mr) presented on the figure exceeded an SL in that TPH Area.  If the 
TPH compound presented on the figure was not exceeded in a specific TPH Area, the area is shown with 
a dotted black outline. 

Summary of Results, Recommendations, and Regulatory Agency Concurrence 

Seventeen distinct TPH Areas were identified and are shown on Figure A.  The results of the evaluation 
and subsequent discussions with the agencies demonstrate that 16 of 17 TPH Areas meet the closure 
criteria for low-risk fuel sites; therefore, the Navy recommends NFA for these 16 TPH Areas at IA F1.  
TPH Area 2b is recommended for further investigation. The results of the evaluations indicate: (1) 
industrial operations that may have contributed to TPH releases at each TPH Area ceased prior to 1996 
and sources of TPH contamination have been removed; (2) each TPH Area has been adequately 
characterized and residual TPH contamination is limited primarily to soil; (3) little or no groundwater 
impact exists (4) surface soil to surface water and groundwater to surface water migration pathways do 
not exist; (5) no additional human health risks or (6) ecological risks have been identified for surrogate 
chemicals associated with the residual TPH contamination.  Based on discussions between the Navy and 
regulatory agencies, the regulatory agencies concurred with the Navy’s recommendations for NFA at 
TPH Areas 1, 2a, 2c, and 3 through 13.  The Navy has agreed to further investigate TPH Area 2b and 
discuss the results in the IA F1 FS report.  TPH Areas 14 and 15 were created as a result of exceeding the 
Tier 2 SL for diesel in groundwater within the buffer zone for aquatic receptors.      
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Technical Evaluation of Extent of Contamination around Samples where 
Total Petroleum Hydrocarbon Tier 2 Screening Levels are Exceeded at 
Investigation Area F1 

Subarea 1 (See Figures 1-3 for TPH in Soil and Figures 11-13 for TPH in 
Groundwater) 

TPH Area 1  

Issue:  Residual TPH-gr (Figure 1) and TPH-dr (Figure 2) above Tier 2 SL in borings A220GB009, 
IR04GB189, and IR04GB326 from 3 to 9 feet below ground surface (feet bgs). 

1. Source Removal or Control:  Excavation MX0010 was completed in 2000 to remove soils 
to 5.5 feet bgs impacted by TPH (Weston 2002); the source of the release was not identified.  
The majority of contamination was removed and results detected above the Tier 2 SLs 
represent residual contamination. 

2. Characterization:   

a. FIGURE 1 - TPH-gr: IR04GB189 delineated vertically by sample at 4.5 feet bgs, and 
delineated laterally by multiple locations including A220GB009, IR04GB324, 
IR04GB327, IR04GB325, and IR04GB326 and locations associated with Excavation 
MX0010. 

b. FIGURE 2 - TPH-dr:  

i. IR04GB326 delineated vertically by sample at 5 feet bgs, and delineated 
laterally by multiple locations including IR04GB326, IR04GB327, 
IR04GB324, A220GB009, IR04GB325 and locations associated with 
Excavation MX0010.  

ii. A220GB009 sampled vertically to groundwater (potential groundwater 
impacts are discussed in #3 below), and delineated laterally by multiple 
locations including A220GB007, IR04GB344, IR04GB327, A220GB008, 
IR04GB324, IR04GB325 and locations associated with Excavation MX0010.   

iii. IR04GB189 is delineated vertically by samples at neighboring borings 
A220GB007 (at 6 feet bgs), A220GB008 (at 8 feet bgs), and IR04GB344 (at 
9 feet bgs) which indicate that TPH-dr is not present at depth in nearby 
locations.  TPH in confirmation samples from adjacent Excavation MX0010 
were ND or below Tier 2 SLs, with deepest sample at 9 feet bgs. Location is 
delineated laterally by multiple locations including A220GB007, 
IR04GB326, IR04GB327, A220GB008, IR04GB324, IR04GB189, 
IR04GB325, and locations associated with Excavation MX0010. 

3. Groundwater Impact:   FIGURES 11 AND 12 - TPH-gr (Figure 11) and TPH-dr (Figure 
12) present in groundwater are well below Tier 2 SLs within TPH Area 1.    
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4. Surface Water or Sensitive Receptor Impact:   No near-surface contamination detected 
and the area is either paved or comprised of hard packed soil.  Shallowest point of 
contamination is at 3 feet bgs, therefore there is no surface water exposure pathway.  Storm 
drain lines have been removed (Figures 1-3) eliminating potential groundwater transport 
pathway to Mare Island Strait.  TPH not observed along the excavated storm drain corridor.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 1 indicate cancer 
risks below the risk management range (RMR) of 10-6 to 10-4 for the commercial/industrial 
worker (0-2 feet bgs), and construction worker (0 to 10 feet bgs) and within the lower end of 
the RMR for the commercial/industrial worker (0 to 10 feet bgs.  Cancer risks within the 
RMR were driven by benzo(a)pyrene in soil.  The noncancer hazard for Subarea 1 is less than 
the threshold of 1 for all applicable receptors.  No noncancer risk drivers were identified.  
PAH data are available for TPH samples exceeding Tier 2 SLs (see Table 2 for information 
on which samples have corresponding PAH data) and do not contribute to human health risk.  
Therefore, no unacceptable human health risk is posed by TPH surrogate chemicals from 
samples exceeding Tier 2 SLs in TPH Area 1. 

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 1 do not pose unacceptable risk 
to ecological receptors.  

Summary of Closure Criteria:  TPH Area 1 meets all low risk fuel site criteria. 

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 1 on January 26, 2012. 

TPH Area 2a (north side of equipment yard along road) 

Issue:  Residual TPH-gr (Figure 1), TPH-dr (Figure 2) and TPH-mr (Figure 3) above Tier 2 SL in borings 
A220GB004, IR04GB234, and IR04GB323 from 0 to 1 feet bgs. 

1. Source Removal or Control:  Results that exceed Tier 2 SLs in shallow soils indicate 
surface spills on north side of equipment yard along road (A220GB004, IR04GB234, 
IR04GB323).  Site was historically used as an equipment storage yard; the site is no longer 
used for this purpose.  Contamination generally confined to the surface and likely resulted 
from minor spills from equipment stored in the yard and along the road when it was in 
operation.  Equipment has been removed. 

2. Characterization 

a. FIGURE 1 - TPH-gr: IR04GB234 delineated vertically to ND at 0.5 feet bgs 
(A220GB004), lateral delineation to east (downgradient) from samples related to 
Excavation MX0008 conducted to remove TPH contamination.  TPH is not 
delineated to the west and south with samples but is bounded by the IA F1 boundary 
and steep topography.     

b. FIGURE 2 - TPH-dr: IR04GB234 and A220GB004 delineated vertically to ND at 2 
feet bgs (A220GB004), lateral delineation to east (downgradient) from samples 
related to Excavation MX0008.  TPH is not delineated to the west and south (but 
bounded by the IA F1 site border and steep topography).   
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c. FIGURE 3 - TPH-mr:  

i. A220GB004 delineated vertically to ND at 2 feet bgs (A220GB004), 
delineated laterally to east (downgradient) from samples related to 
Excavation MX0008.  TPH at this location is not delineated with samples to 
the south and west but is bounded by the IA F1 border and steep topography. 

ii. IR04GB323 delineated to below Tier 2 SL at 1.5 feet, delineated laterally to 
north from Excavation MX0008 samples, and to east by A220GB005.  TPH 
is not delineated to the south with samples but is bounded by the IA F1 
border and steep topography.   

3. Groundwater Impact:   FIGURES 11 AND 13 - No vertical migration or impact to 
groundwater of TPH-gr (Figure 11) or TPH-mr (Figure13).  TPH-dr present in groundwater is 
well below Tier 2 SLs (Figure 12).     

4. Surface Water or Sensitive Receptor Impact:   Area is paved.  Downgradient storm drain 
lines running from north side of equipment yard to Mare Island Strait have been removed, 
eliminating potential groundwater transport pathway to Mare Island Strait.  TPH was not 
observed along the excavated storm drain corridor in vicinity of excavation MX0008 to the 
south, indicating that contamination is not migrating along storm drain corridor. 

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 1 indicate cancer 
risks below the risk management range (RMR) of 10-6 to 10-4 for the commercial/industrial 
worker (0-2 feet bgs), and construction worker (0 to 10 feet bgs) and within the lower end of 
the RMR for the commercial/industrial worker (0 to 10 feet bgs).  Cancer risks within the 
RMR were driven by benzo(a)pyrene in soil.  The noncancer hazard for Subarea 1 is less than 
the threshold of 1 for all applicable receptors.  No noncancer risk drivers were identified.  
PAH data are available for TPH samples exceeding Tier 2 SLs (see Table 2 for sample 
information) and do not contribute to human health risk.  Therefore, no unacceptable human 
health risk is posed by TPH surrogate chemicals in samples exceeding Tier 2 SLs at TPH 
Area 2a. 

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 2a do not pose unacceptable 
risk to ecological receptors.  

Summary of Closure Criteria:  TPH Area 2a meets the closure criteria for a low risk fuel site. Even 
though under Criterion 2 this area lacks delineation to the west and south, TPH Area 2a is adequately 
characterized because (1) the site history as an equipment yard suggests that surface spills are contained 
to surface soil, (2) the undelineated direction west of TPH Area 2a is bounded by the edge of IA F1 and 
steep topography and the historical site use suggests that contamination would not extend beyond the IA 
F1 boundary and (3) the undelineated direction south is delineated outside the TPH area by sample 
IR04GB210 (approximately 100ft away). It is likely these surface impacts are isolated and came from 
incidental vehicle leaks from the road. 

Recommendation:  Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 2a on January 26, 2012. 
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TPH Area 2b (west side of equipment yard along road)  

Issue:  Residual TPH-gr (Figure 1) and TPH-dr (Figure 2) above Tier 2 SL in boring IR04GB222 from 1 
to 1.5 feet bgs. 

1. Source Removal or Control:  Results that exceed Tier 2 SLs in the shallow soil sample 
indicate surface spills on the west side of the equipment yard along the road (IR04GB222).  
The site was historically used as an equipment storage yard; the site is no longer used for this 
purpose.  Contamination generally confined to the surface and likely resulted from minor 
spills from equipment stored in the yard when it was in operation.  Equipment has been 
removed. 

2. Characterization:   

a. FIGURES 1 AND 2 - TPH-gr and TPH-dr: IR04GB222 not delineated vertically, 
lateral delineation to below Tier 2 SLs 80 feet to the east (IR04GB224), 80 feet to the 
southeast, (IR04GB321), and 40 feet to the south (IR04GB210) (down- and cross-
gradient).  Not delineated laterally to west and north by samples but these areas are 
hydrogeologically upgradient of IR04GB222 and are unlikely impacted.  No 
observed impact to downgradient groundwater suggests there is no vertical migration 
in soil.   

3. Groundwater Impact:   No vertical migration or impact to groundwater from TPH-gr 
(Figure 11), and concentrations are ND or well below Tier 2 SLs downgradient for TPH-dr 
(Figure 12).    

4. Surface Water or Sensitive Receptor Impact:   Area is paved.  Downgradient storm drain 
lines running from north side of equipment yard to Mare Island Strait have been removed 
eliminating potential groundwater transport pathway to Mare Island Strait.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 1 indicate cancer 
risks below the risk management range (RMR) of 10-6 to 10-4 for the commercial/industrial 
worker (0-2 feet bgs), and construction worker (0 to 10 feet bgs) and within the lower end of 
the RMR for the commercial/industrial worker (0 to 10 feet bgs).  Cancer risks within the 
RMR were driven by benzo(a)pyrene in soil.  The noncancer hazard for Subarea 1 is less than 
the threshold of 1 for all applicable receptors.  No noncancer risk drivers were identified.  
Only BTEX data are available for the TPH sample exceeding the Tier 2 SL (see Table 2); 
however, BTEX chemicals were not identified as risk drivers for Subarea 1.  Therefore, no 
unacceptable human health risk is posed by TPH surrogate chemicals in the sample exceeding 
the Tier 2 SL at TPH Area 2b.  

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 2b do not pose unacceptable 
risk to ecological receptors. 

Summary of Closure Criteria:  TPH Area 2b meets the criteria for closure of a low risk fuel site. 
Although Criterion 2 lacks delineation to the west and north, TPH Area 2b is adequately characterized 
because the site history as an equipment yard suggests that surface spills are contained to surface soil, the 
direction in which TPH Area 2b is not delineated is in the upgradient direction, and the historical site use 
suggest that contamination would not extend beyond the IA F1 boundary. No observed impact to 
downgradient groundwater suggests that contamination has not migrated vertically in soil.   
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Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies did not concur with the 
Navy’s recommendation, and additional information was provided to further support NFA for TPH Area 
2b in the addendum to this technical memorandum.  After review of the additional information, the Water 
Board recommended further investigation of TPH Area 2b to delineate the lateral and vertical extent of 
contamination.  The Navy has agreed to further investigate TPH Area 2b and discuss the results in the 
upcoming FS report for IA F1. 

TPH Area 2c (south side of equipment yard along road) 

Issue:  Residual TPH-gr (Figure 1) and TPH-dr (Figure 2) above Tier 2 SL in boring IR04GB200 from 
1.5 to 2 feet bgs, and TPH-mr (Figure 3) above Tier 2 SL in boring IR04GB321 from 0.5 to 2 feet bgs. 

1. Source Removal or Control:  Results that exceed the Tier 2 SLs in shallow soil indicate 
surface spills on south side of equipment yard (IR04GB200/IR04GB321).  The site was 
historically used as was as an equipment storage yard; the site is no longer used for this 
purpose.  Contamination generally confined to the surface and likely resulted from minor 
spills from equipment stored in the yard when it was in operation.  Equipment has been 
removed. 

2. Characterization:   

a. FIGURES 1 AND 2 - TPH-gr and TPH-dr:  

i. IR04GB200 delineated vertically to below Tier 2 SL or ND within 1.5 feet bgs 
and laterally based on surrounding borings (IR04GB321, IR04GB201, 
IR04GB186, and IR04GB199). 

b. FIGURE 3 - TPH-mr:  

i. IR04GB321 delineated vertically to below Tier 2 SL at 3.5 feet bgs, and to 2 
feet bgs and laterally based on surrounding borings (IR04GB320, IR04GB201, 
IR04GB210, IR04GB200, and IR04GB224). 

3. Groundwater Impact:   FIGURES 11, 12, 13 - No vertical migration or impact to 
groundwater from TPH-gr (Figure 11) and TPH-mr (Figure 13), and concentrations are ND 
or well below Tier 2 SLs downgradient for TPH-dr (Figure 12).       

4. Surface Water or Sensitive Receptor Impact:   Area is paved.  Storm drain lines have been 
abandoned in place (sealed and closed) and runs perpendicular to the direction of flow 
eliminating potential groundwater transport pathway to Mare Island Strait.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 1 indicate cancer 
risks below the risk management range (RMR) of 10-6 to 10-4 for the commercial/industrial 
worker (0-2 feet bgs), and construction worker (0 to 10 feet bgs) and within the lower end of 
the RMR for the commercial/industrial worker (0 to 10 feet bgs) .  Cancer risks within the 
RMR were driven by benzo(a)pyrene in soil.  The noncancer hazard for Subarea 1 is less than 
the threshold of 1 for all applicable receptors.  No noncancer risk drivers were identified.  
Only BTEX data are available for TPH samples exceeding Tier 2 SLs (see Table 2); however, 
no BTEX chemicals were identified as risk drivers for Subarea 1.  Therefore, no unacceptable 
human health risk is posed by TPH surrogate chemicals in TPH Area 2c.  
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6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 2c do not pose unacceptable 
risk to ecological receptors. 

Summary of Closure Criteria:  TPH Area 2c meets all low risk fuel site criteria. 

Recommendation:  Navy recommends NFA for TPH.  The regulatory agencies did not concur with the 
Navy’s recommendation, and additional information was provided to further support NFA for TPH Area 
2c in the addendum to this technical memorandum.  The regulatory agencies concurred with the Navy’s 
request for NFA at TPH Area 2c on March 8, 2012. 

TPH Area 10 

Issue:  Residual TPH-dr above Tier 2 SL in boring IR04GB197 at 7 to 7.5 feet bgs. 

1. Source Removal or Control: Results that exceed the Tier 2 SL in soils at depth are likely 
related to the TPH-dr release addressed by Excavation MX0011 (Weston 2002); the source of 
the release was not identified.  The majority of contamination was removed and the result 
detected above the Tier 2 SL represents residual contamination. 

2. Characterization:   

a. FIGURE 2 - TPH-dr:  

i. IR04GB197 sampled vertically (7 feet bgs) to groundwater, complete lateral 
delineation from 5 to 11 feet bgs with samples ND or below Tier 2 SLs 
(A223GB003, IR04GB331, A223GB002, IR04GB330).  TPH in confirmation 
samples from adjacent Excavation MX0011 and MX0012 either ND or below 
Tier 2 SLs. 

3. Groundwater Impact:   FIGURE 12 - TPH-dr present in groundwater is well below Tier 2 
SL.    

4. Surface Water or Sensitive Receptor Impact:   No near-surface contamination or pathway 
(sample depth is 7 feet bgs).  Area is paved or hard packed soil and downgradient soil and 
groundwater samples are well below Tier 2 SLs.  

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 1 indicate cancer 
risks below the risk management range (RMR) of 10-6 to 10-4 for the commercial/industrial 
worker (0-2 feet bgs), and construction worker (0 to 10 feet bgs) and within the lower end of 
the RMR for the commercial/industrial worker (0 to 10 feet bgs) ).  Cancer risks within the 
RMR were driven by benzo(a)pyrene in soil.  The noncancer hazard for Subarea 1 is less than 
the threshold of 1 for all applicable receptors.  No noncancer risk drivers were identified.  
Only BTEX data are available for the TPH sample exceeding the Tier 2 SL (see Table); 
however, no BTEX chemicals were identified as risk drivers for Subarea 1.  Therefore, no 
unacceptable human health risk is posed by TPH surrogate chemicals in the sample exceeding 
the Tier 2 SL at TPH Area 10. 

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 10 do not pose unacceptable 
risk to ecological receptors. 

Summary of Closure Criteria:  TPH Area 10 meets the criteria for closure of a low risk fuel site.  
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Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies did not concur with the 
Navy’s recommendation, and additional information was provided to further support NFA for TPH Area 
10 in the addendum to this technical memorandum.  The regulatory agencies concurred with the Navy’s 
request for NFA at TPH Area 10 on March 8, 2012. 

TPH Area 12 

Issue:  Residual TPH-dr (Figure 2) just above Tier 2 SL in boring SPR-A221WSSP801 at 8 feet bgs (near 
water table). This sample is collocated with a closed UST site and was not considered further. 

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 12 on January 26, 2012. 

Subarea 2 (Figures 4-6 for TPH in Soil and Figures 14-16 for TPH in 
Groundwater) 

TPH Area 3  

Issue:  TPH-dr (Figure 5) and TPH-mr (Figure 6) above Tier 2 SL in boring A187HA006 at 3 feet bgs 
and A187GB008 at 2, and 4 feet bgs.  

1. Source Removal or Control:  Excavations MX0014 and MX0017 completed south and east 
of TPH Area 3 (Weston 2002) removed contaminated soils in the area; the original source of 
the release was not identified, however it is presumed to be operations within Building A187.  
The majority of contamination was removed and results detected above the Tier 2 SLs 
represent residual contamination. 

2. Characterization:   

a. FIGURES 5 AND 6 - TPH-dr and TPH-mr:  

i. A187HA006 delineated vertically to below Tier 2 SL or ND within adjacent 
boring A187GB010 at 6 feet bgs.  Neighboring samples to east, south, and west 
laterally delineate extent of TPH-dr and TPH-mr to below Tier 2 SLs or ND in 
samples associated with excavations MX0014 and MX0017 and in 
A187GB009.   

ii. A187GB008 delineated vertically by deeper sample at 6 feet bgs to below Tier 
2 SL. Neighboring samples to east, south, and west laterally delineate extent of 
TPH-dr and TPH-mr to below Tier 2 SLs or ND in samples associated with 
excavations MX0014 and MX0017 and in A187GB009.  TPH is not delineated 
to northwest. 

3. Groundwater Impact:   FIGURES 15 AND 16 - Downgradient samples A187GB003 and 
A187W02 indicate that there is no vertical migration to or impact to groundwater for TPH-dr 
(Figure 15).  TPH-dr is present in downgradient sample A187W02 below Tier 2 SLs and ND 
in A187GB002 (Figure 15).   TPH-mr is ND at both downgradient samples. 
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4. Surface Water or Sensitive Receptor Impact:   Area is within former Building A187 
footprint, (foundation removed) and not paved.  Storm drain lines between TPH Area 3 and 
Building A130 have been removed eliminating potential groundwater transport pathway to 
Mare Island Strait (Figure 15 and 16).    

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 2 indicate cancer 
risks are below the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 to 2 and 0 to 
10 feet bgs) and construction worker (0 to 10 feet bgs).  The noncancer hazard for Subarea 2 
is less than the threshold of 1 for all receptors.  No cancer or noncancer risk drivers were 
identified.  PAH data are available for TPH samples exceeding Tier 2 SLs (see Table 2) and 
do not contribute to human health risk.  No unacceptable human health risk is posed by TPH 
surrogate chemicals in samples exceeding Tier 2 SLs at TPH Area 3. 

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 3 do not pose unacceptable risk 
to ecological receptors. 

Summary of Closure Criteria:  TPH Area 3 meets the criteria for closure of a low risk fuel site. 
Although one result lacks delineation with a sample to the northwest,  TPH Area 3 is located within the 
footprint of former Building A187 and residual contamination is likely associated with releases from 
inside Building A187.  Because the footprint of the building extends an additional 25 feet to the northwest 
beyond TPH Area 3, residual contamination is likely bound by the building footprint and is adequately 
characterized.  Furthermore, excavations MX0014 and MX0017 were conducted to remove TPH from 
soil and concentrations at A187HA006 and A187GB008 likely represent residual contamination in soil. 

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 3 on January 26, 2012. 

TPH Area 4  

Issue:  TPH-mr just above Tier 2 SL in boring A080SS006 at 0 to 0.5 feet bgs (Figure 6).   

1. Source Removal or Control:  Machinery historically located inside Building A80 was likely 
the source of TPH detected in this surface sample.  The machinery has been removed.   

2. Characterization:  FIGURE 6 - TPH-mr: Delineated vertically (A080GB007 at 2 feet bgs) 
and laterally (A080GB007, A080GB009, A080SS009, A080SS008) to below Tier 2 SL by 
neighboring locations.  Shallow detection with nearby ND results indicates surface spill did 
not migrate vertically. 

3. Groundwater Impact:   FIGURES 6 AND 16 - No vertical migration to or impact on 
groundwater based on all other near surface/subsurface soil samples in the area (Figure 6) and 
ND results at downgradient groundwater samples A187GB001 and A187GB002 (Figure 16).       

4. Surface Water or Sensitive Receptor Impact:   Area is soil under Building A80.  Utility 
lines have been removed from area eliminating potential groundwater transport pathway to 
Mare Island Strait (Figure 6).  

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 2 indicate cancer 
risks are below the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 to 2 and 0 to 
10 feet bgs) and construction worker (0 to 10 feet bgs).  The noncancer hazard for Subarea 2 
is less than the threshold of 1 for all receptors.  No cancer or noncancer risk drivers were 
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identified.  PAH data are available for TPH samples exceeding Tier 2 SLs (see Table) and do 
not contribute to human health risk.  No unacceptable human health risk is posed by TPH 
surrogate chemicals in the sample exceeding the Tier 2 SL at TPH Area 4. 

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 4 do not pose unacceptable risk 
to ecological receptors. 

Summary of Closure Criteria:  TPH Area 4 meets the low risk fuel site criteria.   

Recommendation:   Navy recommends NFA for TPH. The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 4 on January 26, 2012. 

Subarea 4 (Figures 7-9 for TPH in Soil and Figures 17-19 for TPH in 
Groundwater) 

TPH Area 5 

Issue:  Residual TPH-dr (Figure 8) above Tier 2 SL in boring UST190-B-7 at 4.5 feet bgs. 

1. Source Removal or Control:  Utility lines associated with Building A159 have been 
removed. 

2. Characterization:  FIGURE 8 – UST190-B-7 delineated vertically to below Tier 2 SL at 6 
feet bgs, and laterally to ND downgradient by UST190-PT-33 at 7 feet bgs and up and cross-
gradient by UST190-B-6 to south, 208UX4037 to west, and UST190-B-4 to north.  

3. Groundwater Impact:  FIGURE 18 - TPH-dr in groundwater at A190W02 is well below 
Tier 2 SL.        

4. Surface Water or Sensitive Receptor Impact:  Area is not paved.  Utility lines connecting 
TPH Area 5 and Mare Island Strait have been removed, eliminating a potential groundwater 
transport pathway to Mare Island Strait.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk 
drivers were identified for the commercial/industrial and construction workers.  The 
noncancer hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial 
workers (0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH 
noncancer risk drivers were identified.   

PAH data are available for location UST190-B-7 (see Table 2).  The future land use for 
Subarea 4 is mixed use industrial.  Therefore, based on the anticipated future use, no 
unacceptable human health risk is posed by TPH surrogate chemicals in the sample exceeding 
the Tier 2 SL at TPH Area 5.  

6. Surrogate Chemical Ecological Health Risk:  The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 5 do not pose unacceptable risk 
to ecological receptors. 
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Summary of Closure Criteria:  TPH Area 5 meets the low risk fuel site criteria.   

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 5 on January 26, 2012. 

TPH Area 6 

Issue:  Residual TPH-dr (Figure 8) and TPH-mr (Figure 9) above Tier 2 SLs in boring A075GB016 at 2 
to 6 feet bgs and at 2 feet bgs in boring A075GB017 adjacent to Excavation MX0021. 

1. Source Removal or Control:  Excavations MX0021 and MX0022 completed east of TPH 
Area 6 (Weston 2002) removed contaminated soils in the area; the original source of the 
release was not identified, however it is possible that contamination was caused by a release 
into a storm drain inlet along the road and/or surface impacts from the nearby road. The 
stormdrain was removed and replaced. The majority of contamination was removed and 
results detected above the Tier 2 SLs represent residual contamination.  

2. Characterization:  FIGURES 8 AND 9 - TPH-dr and TPH-mr:  Delineated vertically to 
below Tier 2 SL within boring A075GB016 at 8 feet bgs and at 4 feet bgs in boring 
A075GB017; laterally delineated in downgradient direction by confirmation samples in 
adjacent Excavations MX0021 and MX0022, which are below Tier 2 SLs or ND. THP is not 
delineated to west along utility corridor. 

3. Groundwater Impact:   FIGURES 18 AND 19 - TPH-dr (Figure 18) and TPH-mr (Figure 
19) results in downgradient groundwater wells (A190W01) are well below Tier 2 SLs.    

4. Surface Water or Sensitive Receptor Impact:  Area is not paved.  Storm drain lines along 
the road have been abandoned in place, limiting the potential groundwater transport pathway 
to Mare Island Strait.  TPH was not observed along the replaced storm drain corridor.  

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs). No PAH cancer risk 
drivers were identified for the commercial/industrial and construction workers.  The 
noncancer hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial 
workers (0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH 
noncancer risk drivers were identified.  Results for PAHs or BTEX are not available for the 
samples exceeding Tier 2 SLs in TPH Area 6 (see Table 2).  The future land use at Subarea 4 
is mixed use commercial/ industrial..  Therefore, based on the anticipated future use, no 
unacceptable human health risk is posed by TPH surrogate chemicals in samples exceeding 
Tier 2 SLs at TPH Area 6.   

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 6 do not pose unacceptable risk 
to ecological receptors.    

Summary of Closure Criteria:  TPH Area 6 meets the criteria for closure of a low risk fuel site. While 
samples lack delineation to the west, excavations MX0021 and MX0022 were conducted to remove TPH 
from soil, and concentrations at A075GB016 and A075GB017 likely represent residual contamination in 
soil in an area where the majority of contamination has been removed.  Furthermore, the area is fully 
delineated in the downgradient direction and there is not a continuing source. 
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Recommendation:   Navy recommends NFA for TPH.    The regulatory agencies did not concur with the 
Navy’s recommendation, and additional information was provided to further support NFA for TPH Area 
6 in the addendum to this technical memorandum.  The regulatory agencies concurred with the Navy’s 
request for NFA at TPH Area 6 on March 8, 2012. 

TPH Area 7 

Issue:  Residual TPH-dr (Figure 8) above Tier 2 SL in boring A190W02 at 1.5 feet bgs. 

1. Source Removal or Control:  Contamination is limited to surface spill along road east of 
Building A75, likely caused by equipment, which was removed from the area. 

2. Characterization:  FIGURE 8 – TPH-dr:  A190W02 delineated vertically below Tier 2 SL at 
4 feet bgs by co-located boring A075GB018, laterally delineated to ND or concentrations 
below Tier 2 SLs by UST190-B-4, UST190-B-5, UST190-B-3, and UST190-B-2. 

3. Groundwater Impact:   FIGURE 18 - TPH-dr in groundwater sample from same location is 
well below Tier 2 SLs.  Downgradient wells A190W03 and USTA225-1 also below Tier 2 
SLs for protection of aquatic receptors.    

4. Surface Water or Sensitive Receptor Impact:  Area is paved.  Storm drain lines in area 
have been removed eliminating a potential transport pathway.  TPH was not observed along 
the excavated storm drain corridor.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk 
drivers were identified for the commercial/industrial and construction workers.  The 
noncancer hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial 
workers (0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs) .  No PAH 
noncancer risk drivers were identified.  BTEX were not detected for A190W02.  The future 
land use at Subarea 4 is mixed use industrial. Therefore, based on the anticipated future use, 
no unacceptable human health risk is posed by TPH surrogate chemicals in the sample 
exceeding the Tier 2 SL at TPH Area 7. 

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 7 do not pose unacceptable risk 
to ecological receptors. 

Summary of Closure Criteria:  TPH Area 7 meets all low risk fuel site criteria.   

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 7 on January 26, 2012. 

TPH Area 8 

Issue:  Residual TPH-dr (Figure 8) above Tier 2 SL in surface sample from boring A248GB001 beneath 
building. 
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1. Source Removal or Control:  Machinery pads in east corner of Building A248 that were 
likely the source of TPH-dr releases have been removed. 

2. Characterization:  FIGURE 8 – TPH-dr:  A248GB001 delineated vertically by deeper 
sample to below Tier 2 SL at 2 feet bgs and laterally by borings A248SS007, A248SS010, 
A248SS008, and A248HA001. 

3. Groundwater Impact:   FIGURE 18 - No groundwater data are available immediately 
downgradient; however, no vertical migration noted in soil beyond 2 feet bgs.  Result at far 
downgradient groundwater grab location UST190-B-8 is ND.       

4. Surface Water or Sensitive Receptor Impact:  Area is not paved, and is located beneath 
Building A248.  Storm drain lines have been removed around building eliminating a potential 
transport pathway to Mare Island Strait.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs) .No PAH cancer risk 
drivers were identified for the commercial/industrial and construction workers.  The 
noncancer hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial 
workers (0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH 
noncancer risk drivers were identified.  BTEX were not detected for A248GB001.  The future 
land use at Subarea 4 is mixed use industrial.  Therefore, based on the anticipated future use, 
no unacceptable human health risk is posed by TPH surrogate chemicals in the sample 
exceeding the Tier 2 SL at TPH Area 8. 

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 8 do not pose unacceptable risk 
to ecological receptors. 

Summary of Closure Criteria:  TPH Area 8 meets all low risk fuel site criteria.   

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 8 on January 26, 2012. 

TPH Area 11 

Issue:  Residual TPH-dr concentrations (Figure 8) are above soil Tier 2 SLs in boring UST190-B-10 at 
6.5 and 8 feet bgs at water table.  The residual TPH-dr concentration (Figure 18) is above the groundwater 
Tier 2 SL for protection of aquatic receptors in boring UST190-B-10.   

1. Source Removal or Control:  Contamination likely associated with UST A225 or the TPH 
release addressed by Excavation MX0024 completed in 2000 (Weston 2002); the original 
source of the release was not identified.  UST A225 was removed and closed, and soil 
associated with excavation MX0024 has been removed and replaced with clean fill.   

2. Characterization:  FIGURE 8 – TPH-dr:  UST190-B-10 sampled vertically to below the 
groundwater table (potential groundwater impacts are discussed in #3 below); TPH-dr in soil 
delineated vertically below Tier 2 SL at 9.5 and 11 feet bgs, complete cross and downgradient 
delineation by adjacent borings (UST190-PT-27, A190W04, UST190-PT-26, UST190-PT-
21, UST190-PT-8, UST190-PT-9, and samples associated with excavation MX0024).   
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3. Groundwater Impact:   FIGURE 18 - TPH-dr concentrations in groundwater at sampling 
location UST190-B-10 and in downgradient well UST190W04 are 1.2 times the Tier 2 SLs 
for protection of aquatic receptors.  The grab groundwater sample UST190-B-10 was 
collected in 1992 and concentrations of TPH-dr in groundwater have most likely attenuated 
via biodegradation or dispersion/dilution and are most likely currently below the Tier 2 SL.  
Groundwater samples from downgradient well A190W04 are a better indicator of actual 
groundwater concentrations — samples collected between 1997 and 2003 contained TPH-dr 
concentrations below the Tier 2 SL for protection of aquatic receptors, and most results were 
ND.     

4. Surface Water or Sensitive Receptor Impact:  The area is paved or comprised of hard 
packed soil.  Shallowest sampling point with contamination is at 6.5 feet bgs; therefore, there 
is no surface water exposure pathway.  Storm drain line southeast of Building A225 has been 
removed and replaced, thus removing contaminated soil along the drain line.   

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk 
drivers were identified for the commercial/industrial and construction workers.  The 
noncancer hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial 
workers (0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH 
noncancer risk drivers were identified.  PAH and BTEX data are available for location 
UST190-B-10 (see Table 2); however, neither PAH nor BTEX were detected at that location.  
The future land use at Subarea 4 is mixed use industrial.  Therefore, based on the anticipated 
future use as mixed use industrial, no unacceptable human health risk is posed by TPH 
surrogate chemicals in the sample exceeding the Tier 2 SL at TPH Area 11. 

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals in TPH Area 11 do not pose unacceptable 
risk to ecological receptors.  

Summary of Closure Criteria:  TPH Area 11 meets all low risk fuel site criteria. 

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for soil in TPH Area 11 on January 26, 2012. 

TPH Area 13 

Issue:  Residual TPH-dr (Figure 8) above Tier 2 SL in boring USTA225-1 at 3 to 4 feet bgs. This sample 
is collocated with a closed UST site and was not considered further. 

Recommendation:   Navy recommends NFA for TPH.  The regulatory agencies concurred with the 
Navy’s recommendation for NFA for TPH Area 13 on January 26, 2012. 

TPH Area 14  

Issue:  Residual TPH-dr (Figure 18) is above the groundwater Tier 2 SL for protection of aquatic 
receptors based on data from a grab groundwater sample collected in 1992 from boring UST190-B-11. 
Concentrations of TPH-dr in groundwater at nearby borings UST190-B-15 and UST190-B-20 were also 
slightly above the Tier 2 SLs for aquatic receptors.  Although they are not within the 300 foot buffer zone 
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UST190-B-15 and UST190-B-20 are included in the evaluation of TPH Area 14 because they are located 
just inland of the boundary of the buffer zone. 

1. Source Removal or Control:  USTs associated with Building A190 were removed and 
closed in 1992 (PRC 1992, 1994; Tetra Tech 2001).  

2. Characterization:  FIGURE 18 – TPH-dr:  The results for soil samples collected at UST190-
B-11, UST190-B-15, and UST190-B-20 are below Tier 2 SLs or ND, and laterally delineated 
on all sides; these locations were sampled to 9.5 and 10 feet bgs.  Grab groundwater samples 
at UST190-B-11 exceed the Tier 2 SL for protection of aquatic receptors.  Grab groundwater 
samples from UST190-B-15 and UST190-B-20, which are located just inland of the buffer 
zone, are less than the Tier 2 SL for areas inland of the buffer zone, but exceed the Tier 2 SL 
for areas within the buffer zone.  Groundwater samples from nearby well A190W01 are a 
better indicator of actual groundwater concentrations in the area — samples collected 
between 1995 and 2003 contained TPH-dr concentrations below the Tier 2 SL for protection 
of aquatic receptors.   

3. Groundwater Impact:   FIGURES 8 and 18 – TPH-dr concentrations in groundwater exceed 
the Tier 2 SL for protection of aquatic receptors.  Concentrations of TPH-dr in groundwater 
have most likely attenuated via biodegradation or dispersion/dilution (grab groundwater 
samples UST190-B-11, UST190-B-15, and UST190-B-20 were collected in 1992) and are 
most likely currently below the Tier 2 SL.  Groundwater samples from nearby well A190W01 
are a better indicator of actual groundwater concentrations — samples collected between 
1995 and 2003 contained TPH-dr concentrations below the Tier 2 SL for protection of 
aquatic receptors.   

4. Surface Water or Sensitive Receptor Impact:  The area is paved or composed of hard-
packed soil.  The shallowest soil sampling location in TPH Area 14 is at 3.5 feet bgs (at 
UST190-B-20) and is ND; therefore, there is no surface water exposure pathway.  Tier 2 SLs 
are protective of sensitive aquatic receptors. 

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks are within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker 
(0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk 
drivers were identified for the commercial/industrial or construction worker.  The noncancer 
hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH noncancer risk 
drivers were identified.  BTEX data in groundwater are available for locations UST190-B-11, 
UST190-B-15, and UST190-B-20 (see Table 3); however, BTEX were not detected at those 
locations.  The future land use at Subarea 4 is mixed use industrial.  Therefore, based on the 
anticipated future use as mixed use industrial, no unacceptable human health risk is posed by 
TPH surrogate chemicals in the samples exceeding the Tier 2 SL for protection of aquatic 
receptors at TPH Area 14. 

6. Surrogate Chemical Ecological Health Risk: Groundwater was not evaluated in the ERA 
for the upland habitat (Subareas 1 through 5 and 7), but ERA results for soil indicate that 
surrogate chemicals in TPH Area 14 do not pose unacceptable risk to ecological receptors.  

Summary of Closure Criteria:  TPH Area 14 meets all low risk fuel site criteria. 

Recommendation:   Navy recommends NFA for TPH.   



IA F1 TPH Evaluation 15  

TPH Area 15  

Issue:  Residual TPH-dr (Figure 18) is above the groundwater Tier 2 SL for protection of aquatic 
receptors based on data from a grab groundwater sample collected in 1992 from boring UST190-B-14. 

1. Source Removal or Control:  The sample was collected during the investigation of USTs 
associated with Building A190, which were removed and closed in 1992 (PRC 1992, 1994; 
Tetra Tech 2001).  The locations of the USTs were determined not to be close to the sampling 
point; the original source of the release was not identified.  

2. Characterization:  FIGURES 8 and 18 – TPH-dr:  Soil sample results at location UST190-
B-14 are less than Tier 2 SL, and samples extend to 8 feet bgs.  Grab groundwater sample 
results at UST190-B-14 exceed the Tier 2 SL; however, the results from nearby and cross-
gradient sample location USTA190-B-13 is ND, indicating that concentration of TPH-dr 
above the Tier 2 SL was localized to the area immediately around UST190-B-14.  Although 
there is no downgradient sample location from UST190-B-14, groundwater impact appears 
minimal. 

3. Groundwater Impact:   FIGURE 18 - TPH-dr concentration in groundwater measured in 
1992 exceeded the Tier 2 SL for protection of aquatic receptors.  Concentrations of TPH-dr in 
groundwater have most likely attenuated via biodegradation or dispersion/dilution (sample 
was collected in 1992), and are most likely currently below the Tier 2 SL.  Result from 
nearby and cross-gradient sample location USTA190-B-13 is ND, indicating a limited extent 
of the original groundwater impact. 

4. Surface Water or Sensitive Receptor Impact:  The area is paved or composed of hard-
packed soil.  There are no utilities corridors that could provide a migration conduit between 
TPH Area 15 and the wetland or Mare Island Strait.  The shallowest soil sampling depth at 
location UST190-B-14 is at 3.5 feet bgs and is ND; therefore, there is no surface water 
exposure pathway.  Tier 2 SLs are protective of sensitive aquatic receptors. 

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 4 indicate cancer 
risks are within the lower end of the RMR of 10-6 to 10-4 for the commercial/industrial worker 
(0 to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk 
drivers were identified for the commercial/industrial or construction worker.  The noncancer 
hazard for Subarea 4 was less than the threshold of 1 for the commercial/industrial worker (0 
to 2 and 0 to 10 feet bgs) and construction worker (0 to 10 feet bgs).  No PAH noncancer risk 
drivers were identified.  PAHs and BTEX were not analyzed in the sample exceeding Tier 2 
SLs in TPH Area 15.  The future land use at Subarea 4 is mixed use industrial.  Therefore, 
based on the anticipated future use as mixed use industrial, no unacceptable human health 
risk is posed at TPH Area 15. 

6. Surrogate Chemical Ecological Health Risk: Groundwater was not evaluated in the ERA 
for the upland habitat (Subareas 1 through 5 and 7), but ERA results for soil indicate that 
surrogate chemicals in TPH Area 15 do not pose unacceptable risk to ecological receptors.  

Summary of Closure Criteria:  TPH Area 15 meets all low risk fuel site criteria. 

Recommendation:   Navy recommends NFA for TPH.   
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Subarea 5 (Figure 10 for TPH-mr in Soil and Figure 20 for TPH-mr in 
Groundwater) 

TPH Area 9 

Issue:  TPH-mr (Figure 10) above Tier 2 SL in boring A017GB007 at 1 to 1.5 feet bgs. 

1. Source Removal or Control:  Contamination is limited to surface spill along road southeast 
of Building A17, likely caused by equipment, which has been removed from the area. 

2. Characterization:  FIGURE 10 – TPH-mr:  A017GB007 delineated vertically to below Tier 
2 SL or ND within 3 feet bgs indicating surface spill did not migrate vertically.  Laterally 
delineated to the west and south.  TPH is not delineated to the north and east.  Results for 
TPH-mr are not available for investigations for the closed UST A16 site.  TPH in 
confirmation samples in nearby Excavations MX0035 and MX0036 all below Tier 2 SLs. 

3. Groundwater Impact:   FIGURE 20 - No downgradient groundwater data available; 
however, spill did not migrate vertically below 3 feet bgs based on TPH results from sample 
location A017GB007.   

4. Surface Water or Sensitive Receptor Impact:  Area is paved or hard packed soil.  Nearby 
storm drain lines have been abandoned in place (plugged) and run perpendicular to the 
groundwater flow pathway eliminating potential groundwater transport pathway to Mare 
Island Strait.    

5. Surrogate Chemical Human Health Risk:  The risk results for Subarea 5 indicate cancer 
risks below the RMR of 10-6 to 10-4 for the commercial/industrial worker (0 to 2 and 0 to 10 
feet bgs) and construction worker (0 to 10 feet bgs).  No PAH cancer risk drivers were 
identified for the commercial/industrial worker.  The noncancer hazard for Subarea 5 was less 
than the threshold of 1 for the commercial/industrial workers (0 to 2 and 0 to 10 feet bgs), 
equal to 12 for the construction worker (0 to 10 feet bgs).  No PAH noncancer risk drivers 
were identified for any receptor.  Results for TPH surrogate chemicals (PAHs or BTEX) are 
not available for this location.  The future land use in Subarea 5 is mixed use industrial and 
regional park..  Therefore, based on the anticipated future use as mixed use industrial and 
regional park, no unacceptable human health risk is posed by TPH surrogate chemicals at 
TPH Area 13. 

6. Surrogate Chemical Ecological Health Risk: The upland habitat (Subareas 1 through 5 and 
7) ERA results indicate that surrogate chemicals at TPH Area 9 do not pose unacceptable risk 
to ecological receptors. 

Summary of Closure Criteria:  TPH Area 9 meets the criteria for closure of a low risk fuel site.  While 
the result lacks delineation to the north and east, TPH Area 9 is adequately characterized because a soil 
sample from a location less than 5 feet away is below Tier 2 SLs at the same sample depth and at a deeper 
sample depth of the sample exceeding the Tier 2 SL, indicating that the surface spill is contained to a 
small area.  And while no downgradient groundwater data are available to assess impacts to groundwater, 
however, the result for the soil sample at 3 feet bgs was ND, indicating that the spill did not migrate 
vertically below 3 feet bgs and therefore does not impact groundwater.   

Recommendation:   Navy recommends NFA for TPH.    The regulatory agencies did not concur with the 
Navy’s recommendation, and additional information was provided to further support NFA for TPH Area 
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9 in the addendum to this technical memorandum.  The regulatory agencies concurred with the Navy’s 
request for NFA at TPH Area 9 on March 8, 2012. 
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TPH Concentration
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Above Groundwater
Tier 2 Screening Level

$# Underground Storage
Tank Site
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Site Feature
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Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE A

TPH AREAS AT IA F1

IA F1 Remedial Investigation Report

Storm drain lines in green.

Approximate
Groundwater
Flow Direction
(August 2003)

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island, Vallejo,
California.”  Final Summary Report.  August.

Notes:
†

IA
TPH

See Weston 2002 for additional details
regarding utility line removal,
replacement, and abandonment.
Investigation Area
Total petroleum hydrocarbons

Approximate TPH Area
boundary where a result for a
TPH compound in soil
exceeds Tier 2 SL
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boundary where a result for
TPH-dr in groundwater
exceeds Tier 2 SL
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FIGURE 1

TPH-gr CONCENTRATIONS IN SOIL,
SUBAREA 1

IA F1 Remedial Investigation Report
Storm drain lines in green.

Approximate Groundwater
Flow Direction (August 2003)

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island, Vallejo,
California.”  Final Summary Report.  August.

Notes:
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Labels indicate concentration in mg/kg and sample top depth in feet bgs.
See Weston 2002 for additional details regarding utility line removal,
replacement, and abandonment.
Below ground surface
Fuel range heaver than gasoline
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

0 30

Feet

Approximate TPH Area boundary where a result for
TPH-gr in soil exceeds Tier 2 SL

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL
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A223

A222

A215

A221

A220

A253

A224

A80

A271

A168

208UX4000
11 Y (5')

208UX4001
ND (5')

208UX4002
ND (5')

208UX4003
340 Y (5')
208UX4004
15 Y (7')

208UX4031
20 Y (2.5')

208UX4032
12 Y (2.5')

208UX4033
ND (2.5')

208UX4034
ND (2.5')

208UX4035
ND (1.5')

208UX4058
100 Y (2')

208UX4059
ND (2')

208UX4060
ND (2')

208UX4061
71 Y (2')

208UX4062
88 Y (4')

208UX4077
ND (5.5')

208UX4078
ND (5.5')
208UX4079
ND (5.5')

208UX4080
ND (5.5')

208UX4081
ND (5.5')

208UX4082
ND (5.5')

208UX4083
ND (5.5')

208UX4084
ND (5.5')

208UX4248
ND (3')

208UX4250
54 (3')

208UX4251
ND (3')

208UX4252
ND (2')

208UX4253
ND (3')

208UX4255
ND (4')

208UX4256
ND (4')

208UX4257
ND (6')

208UX4258
ND (6')

208UX4259
ND (6')

208UX4260
ND (6')

A215GB001
ND (1.5')
ND (3.5')
ND (12')
ND (13')

A215GB015
ND (2')

A215GB016
ND (2')

A215SS003
ND (0')

A215W02
ND (2')
ND (4')

A220GB004
650 H (0.5')
ND (2')
ND (4')

A220GB005
19 H (0.5')

A220GB007
ND (3')
ND (6')

A220GB008
ND (8')

A220GB009
790 D (3')
1,200 D (5')
1,800 D (7')
1,200 D (9')

A223GB001
ND (5')
ND (7')
170 Y (9')

A223GB002
ND (7')
270 Y (9')
33 J (11')

A223GB003
ND (7')
31 J (9')
33 J (11')

A223GB004
63 Y (7')
ND (9')
ND (11')

A223GB005
ND (1')
ND (3')
ND (6')

IR04GB176(J22)
ND (2.5')IR04GB185(M21)

ND (1.5')

IR04GB186(L21)
ND (1')

IR04GB187(K21)
ND (2')

IR04GB189(H21)
2,100 (3')
2,300 (4.5')

IR04GB193(D21)
ND (7.5')
ND (9.5')

IR04GB197(AA21)
1,700 J (7')

IR04GB199(M20)
ND (1.5')

IR04GB200(L20)
5,300 J (1.5')

IR04GB201(K20)
ND (1.75')

IR04GB208(AA20)
ND (11.5')

IR04GB210(M19)
340 J (1')

IR04GB222(M18)
8,800 J (1')

IR04GB224(K18)
ND (1')

IR04GB234(L17)
3,700 J (0.25')

IR04GB306(B23)
ND (5')
ND (8.5')
ND (11.5')
ND (12.5')

IR04GB307(A24)
ND (1.5')
ND (5.5')
140 J (8.5')

IR04GB320
ND (0.5')
ND (1')
ND (3')
1 Y (5')

IR04GB321
ND (0.5')
ND (1.5')
ND (3.5')
ND (7.5')

IR04GB323
ND (0.5')
ND (1.5')
ND (3.5')
ND (7')

IR04GB324
79 Y (0.5')
ND (1')
ND (3')
ND (7')

IR04GB325
58 Y (0.5')
26 Y (1.5')
ND (3')
ND (5')

IR04GB326
ND (0.5')
ND (1.5')
1,000 Y (3')
11 Y (5')

IR04GB327
ND (0.5')
ND (1')
ND (3')
ND (5')

IR04GB329
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB330
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB331
ND (1')
ND (3')
ND (5')
ND (7')

IR04GB335
ND (3')
13 YJ (6')
ND (9')

IR04GB344
ND (3')
ND (6')
ND (9')

SPR-A221WSSP801
540 (8')

A215GB004

A215W01

SPR-A221WWS006601
[Groundwater]

UST A215
(Site Closed)

UST A221 W
(Site Closed)

MX0008

MX0010

MX0011

MX0012

TPH Area 12

TPH Area 2b TPH Area 2c

TPH Area 2a

TPH Area 1

TPH Area 10

40 0 40 80

Feet

2012-01-11    v:\mare island\projects\087_f1_tph\02_tph-dr_subarea1.mxd    TtEMI-AL    simon.cardinale

Notes:
*

†

bgs
D
H
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

$# Underground Storage Tank Site

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 2

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 1

IA F1 Remedial Investigation Report

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

Approximate TPH Area boundary where a result for
TPH-dr in soil exceeds Tier 2 SL

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL
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$#

$#

208UX4000
30.0 Y (5')

208UX4001
19.0 Y (5')

208UX4002
57.0 Y  (5')

208UX4003
970 Y (5')

208UX4004
49.0 Y  (7')

208UX4031
120 Y (2.5')

208UX4032
55.0 Y (2.5')

208UX4033
50.0 Y (2.5')

208UX4034
43.0 Y (2.5')

208UX4035
94.0 Y (1.5')

208UX4058
270 J (2')

208UX4059
15.0 J (2')

208UX4060
30.0 J (2')

208UX4061
190 J (2')

208UX4062
500 Y (4')

208UX4077
20.0 Y (5.5')

208UX4078
72.0 Y (5.5')

208UX4079
140 Y (5.5')

208UX4080
41.0 Y (5.5')

208UX4081
180 Y (5.5')

208UX4082
44.0 Y (5.5')

208UX4083
21.0 Y (5.5')

208UX4084
80.0 Y (5.5')

A215GB001
ND (1.5')
ND (12')
ND (13')

A215GB015
5.8 J (2')

A215GB016
6.1 J (2')

A215SS003
240 Y (0')

A215W02
ND (2')
ND (4')

A220GB004
5,300 M (0.5')
ND (2')
21.0 MJ (4')

A220GB005
120 M (0.5')

A220GB007
38.0 M (3')
14.0 MJ (6')

A220GB008
83.0 M (6')

A220GB009
430 M  (3')
650 M  (5')
350 M  (7')
220 M  (9')

A223GB001
7.1 J  (5')
5.9 J  (7')
680 M  (9')

A223GB002
17.0 MJ  (7')
530 M  (9')
140 M  (11')

A223GB003
95.0 MJ  (7')
120 M  (9')
120 M  (11')

A223GB004
220 M (7')
21.0 MJ (9')
35.0 J (11')

A223GB005
ND (1')
ND (3')
9.4 J (6')

IR04GB176(J22)
ND (2.5')

IR04GB185(M21)
ND (1.5')

IR04GB186(L21)
ND (1')

IR04GB187(K21)
ND (2')

IR04GB189(H21)
ND (3')
ND (4.5')

IR04GB193(D21)
ND (7.5')
ND (9.5')

IR04GB197(AA21)
ND (7')

IR04GB199(M20)
ND (1.5')

IR04GB200(L20)
ND (1.5')

IR04GB201(K20)
ND (1.75')

IR04GB208(AA20)
ND (11.5')

IR04GB210(M19)
ND (1')

IR04GB222(M18)
ND (1')

IR04GB224(K18)
ND (1')

IR04GB234(L17)
ND (0.25')

IR04GB306(B23)
ND (5')
ND (8.5')
ND (11.5')
ND (12.5')

IR04GB307(A24)
ND (1.5')
ND (5.5')
ND (8.5')

IR04GB320
59.0 Y  (0.5')
8.0 Y  (1')
ND  (3')
ND  (5')

IR04GB321
5,100 Y  (0.5')
8,400 Y  (1.5')
10.0 Y  (3.5')
16.0 Y  (7.5')

IR04GB323
2,700 Y  (0.5')
93.0 Y  (1.5')
9.5 Y  (3.5')
ND  (7')

IR04GB324
240 Y  (0.5')
28.0 Y  (1')
35.0 Y  (3')
11.0 Y  (7')

IR04GB325
150 Y  (0.5')
61.0 Y  (1.5')
220 Y  (3')
22.5 Y  (5')

IR04GB326
15.0 Y  (0.5')
6.0 Y  (1.5')
100 Y  (3')
26.0 Y  (5')

IR04GB327
480 Y  (0.5')
615 Y  (1')
170 Y  (3')
1,100 Y  (5')

IR04GB329
1,200 Y (1')
ND (3')
ND (5')
180 Y (7')

IR04GB330
8.8 Y  (1')
23.3 Y  (3')
22.0 Y  (5')
790 Y  (7')

IR04GB331
36.0 Y  (1')
ND  (3')
520 Y  (5')
130 Y  (7')

IR04GB335
ND (3')
80.0 Y (6')
25.0 Y (9')

IR04GB344
ND (3')
ND (6')
14.0 YJ (9')

A215GB004

A215W01

MX0008

MX0010

MX0011

MX0012

UST A215
(Site Closed)

UST A221 W
(Site Closed)

TPH Area 2b

TPH Area 1

TPH Area 10

TPH Area 12

TPH Area 2c

TPH Area 2a

A223

A222

A215

824

A221

A220

A224

A80

40 0 40 80

Feet

2012-01-11    v:\mare island\projects\087_f1_tph\03_tph-mr_subarea1.mxd    TtEMI-AL    simon.cardinale

TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (2,500 mg/kg)

! Above Tier 2 Screening
Level

¢~ Groundwater Result(s)
Available

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

Subarea Boundary

2000 Excavation Area
MX00## - Excavation ID

2007 - 2008 TCRA
Excavation Area

$# Underground Storage
Tank Site

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

!

!

!

!

!

!

!

!

!

!

!

(

(

(

(

(

(

(

(

(

(

(

208UX4250
200 (3')

208UX4252
ND (2')

208UX4255
ND (4')

208UX4256
40.0 (4')

208UX4257
ND (6')

208UX4258
ND (6')

208UX4259
ND (6')

208UX4260
ND (6')

208UX4253
ND (3')

208UX4251
88.0 (3')

208UX4248
ND (3')

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 3

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 1

IA F1 Remedial Investigation Report
Storm drain lines in green.

Approximate Groundwater
Flow Direction (August 2003)

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island, Vallejo,
California.”  Final Summary Report.  August.

Notes:
*
†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and sample top depth in feet bgs.
See Weston 2002 for additional details regarding utility line removal,
replacement, and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

0 30

Feet

Approximate TPH Area boundary where a result for
TPH-mr in soil exceeds Tier 2 SL

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL
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$#

A221

A220

A224

A80

A130

A258

A265

A69

A131

A271

197
MX0017

MX0014

MX0001

UST A221 W
(Site Closed)

208UX4051
ND (0') 208UX4052

ND (0')

208UX4053
ND (0')

208UX4054
ND (0')

208UX4055
ND (0')

208UX4064
ND (1.5')

208UX4065
ND (1')

208UX4066
ND (1')

208UX4067
ND (1')

208UX4068
ND (1')

208UX4094
ND (1.5')

208UX4095
ND (1.5')

208UX4096
ND (1.5')

208UX4097
ND (1.5')

208UX4098
ND (4.5')

A080SS001
ND (0')

A080SS002
ND (0')

A080SS003
ND (0')

A080SS004
ND (0')A080SS005

ND (0')

A080SS006
ND (0')

A265GB001
ND (0')
ND (0.5')
ND (1.5')
ND (3.5')
ND (5')

A265GB002
ND (0.75')
ND (1.5')
ND (3.5')
ND (5')

A265GB003
ND (0')
ND (0.5')
ND (1.5')
ND (3.5')
ND (6')

A271GB001
ND (1.5')
ND (3.5')
ND (5')

A187GB001

A187GB003

A187W01

A187W02

A187W03

TPH Area 4

TPH Area 3

40 0 40 80

Feet

2012-01-11    v:\mare island\projects\087_f1_tph\04_tph-gr_subarea2.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-gr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 4

TPH-gr CONCENTRATIONS IN SOIL,
SUBAREA 2

IA F1 Remedial Investigation Report
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MX0001

MX0017

MX0014

208UX4172
ND (2.5')

208UX4173
ND (2.5')

208UX4174
ND (2.5')

208UX4175
ND (2.5')

208UX4176
ND (2.5')

208UX4178
ND (6')

208UX4179
ND (6')

208UX4180
ND (6')

208UX4181
4 Y (6')

208UX4182
ND (3')

208UX4183
ND (3')

208UX4184
ND (3')

208UX4185
ND (3')

208UX4186
ND (3.5')

208UX4187
ND (3.5')

208UX4188
ND (3.5')

208UX4189
ND (3.5')

208UX4190
ND (3.5')

208UX4191
ND (3.5')

208UX4192
ND (4')

208UX4193
ND (5')

208UX4194
ND (1.5')

208UX4233
ND (2')

208UX4243
ND (0')

208UX4244
ND (0')

TPH Area 3

!.

! !

!
!

! !
( (

(

(
( (

¢~

208UX4088
ND (1')

208UX4089
ND (1')

208UX4090
ND (1')

208UX4091
ND (1')

208UX4092
ND (2.5')

208UX4093
ND (3.5')

A187GB002

Notes:
*

†

bgs
H
IA
J
mg/kg
TCRA
TPH
TPH-gr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Fuel range heaver than gasoline
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

0 25

Feet

0 25

Feet

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL
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x|
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¢~
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¢~¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

$#

A271GB001
ND (1.5')
ND (3.5')
ND (5')

A221

A220 A224

A80

A130

A258

A265

A69

A131

197

208UX4051
ND (0')

208UX4052
11 Y (0')

208UX4053
ND (0')

208UX4054
ND (0')

208UX4055
ND (0')

208UX4094
ND (1.5')

208UX4095
ND (1.5')

208UX4096
ND (1.5')

208UX4097
ND (1.5')

208UX4098
ND (4.5')

A080GB001
390 Y (0.5')
ND (2')

A080GB002
60 Y (0.5')
ND (2')

A080GB003
210 Y (0.5')
ND (2')

A080GB004
11 HJ (0.25')
ND (2')

A080GB005
ND (0')
11 J (2')
ND (4')

A080GB006
ND (0')
ND (2')

A080GB007
56 H (0')
ND (2')
ND (4')

A080GB008
ND (2')
ND (4')

A080GB009
29 DJ (0')
ND (2')

A080GB010
25 DJ (2')
54 DJ (4') A080HA001

ND (1')
ND (3')

A080SS001
ND (0')

A080SS002
63 Y (0')

A080SS003
ND (0')

A080SS004
ND (0')

A080SS005
ND (0')

A080SS006
ND (0')

A080SS007
ND (0')

A080SS008
ND (0')

A080SS009
ND (0')

A080SS010
ND (0')

A080SS011
ND (0')

A187GB011
ND (0')
ND (2')
ND (4')

A187GB013
42 H (0')
ND (2')
ND (4')

A187HA001
ND (3')

A187HA002
ND (3')

A187HA003
ND (3')

A265GB001
ND (0.5')
ND (1.5')
ND (3.5')
ND (5')A265GB002

ND (0.75')
ND (1.5')
ND (3.5')
ND (5')

A265GB003
ND (0.5')
ND (1.5')
ND (3.5')
ND (6')

IR04GB336
ND (3')
22 Y (6')
16 YJ (9')

IR04GB337
ND (3')
23 YJ (6')
ND (9')

A187GB001

A187GB003

A187GB007

A187W01

A187W02

A187W03

MX0017

MX0014 MX0001

TPH Area 3

TPH Area 4

UST A221 W
(Site Closed)

40 0 40 80

Feet

2012-01-11    v:\mare island\projects\087_f1_tph\05_tph-dr_subarea2.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 5

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 2

IA F1 Remedial Investigation Report
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208UX4172
ND (2.5')

208UX4173
ND (2.5')

208UX4174
30 Y (2.5')

208UX4175
21 Y (2.5')

208UX4176
ND (2.5')

208UX4178
ND (6')

208UX4179
ND (6')

208UX4180
76 Y (6')

208UX4181
85 Y (6')

208UX4182
ND (3') 208UX4183

ND (3')

208UX4184
ND (3')

208UX4185
ND (3')

208UX4186
ND (3.5')

208UX4187
ND (3.5')

208UX4188
ND (3.5')

208UX4189
ND (3.5')

208UX4190
ND (3.5')

208UX4191
ND (3.5')

208UX4192
ND (4')

208UX4193
ND (5')

208UX4194
ND (1.5')

208UX4233
ND (2') 208UX4243

ND (0')

208UX4244
ND (0')

A187GB009
130 H (0')
170 H (2')
130 H (4')
ND (6')

A187GB010
140 H (0')
130 H (2')
120 D (4')
ND (6')

A187HA004
ND (3')

A187HA006
550 YJ (3')

A187HA007
79 Y (3')

208UX4064
ND (1.5')

208UX4065
ND (1')

208UX4066
ND (1')

208UX4067
ND (1')

208UX4068
ND (1')

A187GB008
320 H (0')
920 H (2')
3,300 D (4')
44 D (6')

A187GB012
19 H (0')
ND (2')

A187HA005
ND (3')

TPH Area 3 MX0017

MX0001

MX0014

! !

!
!

! !
( (

(

(
( (

!.
¢~

208UX4088
ND (1') 208UX4089

ND (1')

208UX4090
ND (1')

208UX4091
ND (1')

208UX4092
ND (2.5')

208UX4093
ND (3.5')

A187GB002

Notes:
*

†

bgs
D
H
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

0 25

Feet

0 25

Feet

Approximate TPH Area boundary where a result for
TPH-dr in soil exceeds Tier 2 SL

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL
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¢~

¢~

¢~¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

¢~

$#

A221

A220

A224

A80

A130

A258

A265

A69

A131

A271

197
MX0017

MX0014

MX0001

208UX4051
63 Y (0')

208UX4052
12 Y (0')

208UX4053
ND (0')

208UX4054
ND (0')

208UX4055
26 Y (0')

208UX4094
22 Y (1.5')

208UX4095
16 Y (1.5')

208UX4096
140 Y (1.5')

208UX4097
30 Y (1.5')

208UX4098
52 Y (4.5')

A080GB001
1,100 Y (0.5')
17 Y (2')

A080GB002
220 Y (0.5')
19 Y (2')

A080GB003
800 Y (0.5')
8 YJ (2')

A080GB004
120 MJ (0.25')
25 YJ (2')

A080GB005
11 YJ (0')
53 MJ (2')
15 YJ (4')

A080GB006
24 YJ (0')
37 MJ (2')

A080GB007
450 M (0')
25 M (2')
39 M (4')

A080GB008
12 YJ (2')
17 YJ (4')

A080GB009
130 MJ (0')
12 YJ (2')

A080GB010
25 YJ (2')
140 MJ (4')

A080HA001
ND (1')
25 Y (3')

A080SS001
66 Y (0') A080SS002

200 Y (0')

A080SS003
710 Y (0')

A080SS004
140 Y (0')

A080SS005
100 Y (0')

A080SS006
2,800 Y (0')

A080SS007
1,300 Y (0')

A080SS008
140 Y (0')

A080SS009
260 Y (0')

A080SS010
690 Y (0')

A080SS011
160 Y (0')

A187GB011
12 J (0')
ND (2')
9 J (4')

A187GB013
500 M (0')
15 J (2')
47 J (4')

A187HA001
36 Y (3')

A187HA002
27 Y (3')

A187HA003
9 Y (3')

A265GB001
73 Y (0')
21 Y (0.5')
8 JY (1.5')
ND (3.5')
ND (5')

A265GB002
12 JY (0.75')
ND (1.5')
ND (5')

A265GB003
560 Y (0')
6 JY (0.5')
ND (1.5')
16 Y (3.5')
ND (6')

A271GB001
ND (1.5')

IR04GB336
ND (3')
130 Y (6')
120 Y (9')

IR04GB337
ND (0')
ND (3')
280 Y (6')
10 YJ (9')

A187GB001

A187GB003

A187GB007

A187W01

A187W02

A187W03

UST A221 W
(Site Closed)

TPH Area 4

TPH Area 3

40 0 40 80

Feet

2012-01-11    v:\mare island\projects\087_f1_tph\06_tph-mr_subarea2.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (2,500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Ientification

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 6

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 2

IA F1 Remedial Investigation Report
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MX0001

208UX4172
ND (2.5')

208UX4173
19 Y (2.5')

208UX4174
530 Y (2.5')

208UX4175
400 Y (2.5')

208UX4176
35 Y (2.5')

208UX4178
ND (6')

208UX4179
ND (6')

208UX4180
460 Y (6')

208UX4181
570 J (6')

208UX4182
8 Y (3')
208UX4183
22 Y (3')

208UX4184
ND (3')

208UX4185
ND (3')

208UX4186
ND (3.5') 208UX4187

ND (3.5')

208UX4188
39 Y (3.5')

208UX4189
ND (3.5')208UX4190

10 Y (3.5')

208UX4191
53 Y (3.5')

208UX4192
ND (4')

208UX4193
ND (5')

208UX4194
120 Y (1.5')

208UX4233
610 J (2')

208UX4243
260 (0')

208UX4244
ND (0')

A187GB009
770 M (0')
1,500 M (2')
1,000 M (4')
ND (6')

A187GB010
1,200 M (0')
1,200 M (2')
820 M (4')
6 J (6') A187HA004

14 Y (3')A187HA006
2,600 YJ (3')

A187HA007
710 Y (3')

MX0017

MX0014

208UX4064
ND (1.5') 208UX4065

16 Y (1')

208UX4066
14 Y (1')

208UX4067
35 Y (1')

208UX4068
11 Y (1')

A187GB008
2,500 M (0')
6,700 M (2')
13,000 M (4')
200 M (6')

A187GB012
120 M (0')
12 J (2')

A187HA005
ND (3')

TPH Area 3

!.

!
!

! !

!

!
( (

(

(
( (

¢~
A187GB002

208UX4088
16 Y (1')

208UX4089
10 Y (1')

208UX4090
43 Y (1')

208UX4091
ND (1')

208UX4092
ND (2.5')

208UX4093
84 Y (3.5')

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

0 25

Feet

0 25

Feet

Approximate TPH Area boundary where a result for
TPH-mr in soil exceeds Tier 2 SL
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208UX4005
ND (2')

208UX4006
ND (3.5')

208UX4007
ND (4')

208UX4008
ND (2')

208UX4009
ND (2')

208UX4010
ND (4')

208UX4011
ND (2')

208UX4012
ND (2')

208UX4013
ND (2')

208UX4014
ND (2')

208UX4015
ND (3.5')

208UX4016
2 J (2')

208UX4017
4 J (2')

208UX4018
0.8 Y (2')

208UX4019
ND (2')

208UX4036
ND (3')

208UX4037
ND (3')

208UX4038
ND (3')

208UX4039
ND (3')

208UX4040
2 J (1')

208UX4041
0.7 Y (2')

208UX4042
6 Y (2')

208UX4044
ND (2')

208UX4045
ND (6')

208UX4046
ND (2')

208UX4047
9 Y (2')

208UX4048
1 Y (2')

208UX4049
10 J (2')

208UX4050
ND (5')

208UX4056
1 J (2')

208UX4085
2 J (2.5')

A075GB001
ND (0')
ND (1.5')
ND (4.5')A075GB002

ND (0')
ND (1.5')
ND (4')

A075GB003
ND (0')
ND (0.5')
ND (3')

USTA225-1
ND (0.5')
ND (3')
ND (9.5')

A190-1
ND (0')
ND (2')

A190-2
ND (0')
ND (2')

A190W01
ND (2')
ND (4.5')
ND (9')
ND (15.5')

A190W02
ND (1.5')
ND (5.5')
ND (8')
ND (12')

A248SS001
ND (0')

A248SS002
ND (0')

A248SS003
ND (0')

A248SS004
ND (0')

A278-1
ND (0')
ND (2')

A278-2
ND (0')
ND (2')

UST190-B-1
ND (4.5')

UST190-B-10
7 (8')

UST190-B-11
ND (5')

UST190-B-12
ND (5')

UST190-B-13
4 (5')

UST190-B-14
ND (5')

UST190-B-15
ND (5')

UST190-B-16
ND (5')

UST190-B-17
ND (3.5')

UST190-B-18
ND (3.5') UST190-B-19

ND (9.5')

UST190-B-2
ND (3.5')

UST190-B-20
ND (5')

UST190-B-3
ND (3.5')

UST190-B-4
ND (3.5')UST190-B-5

ND (3.5')

UST190-B-6
ND (3.5')

UST190-B-7
9 (4.5')

UST190-B-9
ND (2')

UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

MX0024

MX0030

MX0022

MX0021

A130

A258

A225

A131

A75

A159

A76

A248

A54

A266A31

A72

A65
A49

TPH Area 13

TPH Area 6

TPH Area 11

TPH Area 7

TPH Area 8

TPH Area 5

TPH Area 15

TPH Area 14

A190W04

50 0 50 100

Feet

2012-09-13    V:\Mare Island\Projects\087_F1_TPH\07_TPH-gr_Subarea4.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-gr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well
. Soil Boring Location
( Surface Sample Location
£¡ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 7
TPH-gr CONCENTRATIONS IN SOIL,

SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
H
IA
J
mg/kg
TCRA
TPH
TPH-gr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Fuel range heaver than gasoline
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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208UX4099
ND (2')

208UX4100
ND (2')

208UX4101
ND (2')

208UX4102
ND (2')

208UX4103
3 J (5.5')

208UX4128
ND (1')

208UX4129
ND (1')208UX4130

ND (1')

208UX4131
ND (1')

208UX4132
ND (1')

208UX4133
ND (1')

208UX4134
ND (1')

208UX4135
ND (1')

208UX4136
ND (1')

208UX4137
ND (1')

208UX4138
ND (1')

208UX4139
ND (1')

208UX4140
ND (1')

208UX4141
ND (1')

208UX4142
ND (1')

208UX4143
ND (1')

208UX4144
ND (1')

208UX4145
ND (1')

208UX4146
ND (1')

208UX4147
ND (1')

A159SS001
ND (0')

A159SS002
ND (0')

A159SS003
ND (0')

A159SS004
ND (0')

A159SS005
ND (0')

UST190-B-8
ND (3')

A159

!

!
!

!

!

!

!

!!!!

!

!

(

(

(

(
(

(

(

(

(

|£¡ MX
0024

208UX4262
0.6 J (3')

208UX4263
ND (3')

208UX4264
0.6 J (3')

208UX4265
ND (3')

208UX4266
ND (8')

208UX4269
ND (8')

208UX4270
ND (3')

208UX4271
ND (3')

208UX4272
ND (3')

A190W03
ND (2')
ND (6')
ND (9.5')
ND (15.5')

0 25

Feet

0 60

Feet

Approximate TPH Area boundary where a result for
another TPH compound in soil exceeds Tier 2 SL

Approximate TPH Area boundary where a result
for another TPH compound in groundwater
exceeds Tier 2 SL
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TPH Area 15

TPH Area 14

208UX4005
ND (2')

208UX4006
ND (3.5')

208UX4007
ND (4')

208UX4008
ND (2')

208UX4009
ND (2')

208UX4010
ND (4')

208UX4016
ND (2')

208UX4017
14 Y (2')

208UX4018
ND (2')

208UX4019
ND (2')

208UX4036
ND (3')

208UX4037
ND (3')

208UX4038
ND (3')

208UX4039
ND (3')

208UX4040
ND (1')

208UX4056
ND (2')

A075GB001
ND (0')
ND (1.5')
ND (4.5')

A075GB002
25 (0')
ND (1.5')
ND (4')
A075GB003
ND (0')
ND (0.5')
ND (3')

UST190-
PT-33
ND (7')
ND (8.5')

UST190-PT-34
ND (5')
ND (9')

UST190-PT-35
ND (5')
ND (10')

UST190-PT-7
ND (4')
ND (8.8')

A075GB007
ND (1')
ND (3')
ND (5')

A075GB008
ND (1')
ND (3')
ND (5')

A075GB013
59 H (0')

A075GB018
ND (4')
ND (6')

A075SS001
8 J (0')

A190W02
620 (1.5')
ND (5.5')
ND (8')
ND (12')

A248GB001
710 Y (0')
23 D (2')
11 D (4')

A248GB002
ND (2')
ND (4')

A248GB003
ND (0')
ND (2')
ND (4')

A248GB004
100 H (0')
ND (2')
ND (4')

A248HA001
ND (1')
1 Y (3')

A248SS001
ND (0')

A248SS002
ND (0')

A248SS003
ND (0')

A248SS004
ND (0')

A248SS005
ND (0')

A248SS006
ND (0')

A248SS008
ND (0')A248SS009

66 Y (0') A248SS010
390 Y (0')

A278-1
9 HY (0')
2 HY (2')

A278-2
6 HY (0')
3 HY (2')

UST190-B-1
ND (4.5')
15 (9.5')
ND (14.5')

UST190-B-13
10 (5')
11 (6.5')
69 (8')

UST190-B-14
2 (5')
17 (6.5')
43 (8')

UST190-B-16
2 (5')
36 (6.5')
14 (8')

UST190-B-17
8 (3.5')
5 (5')
2 (6.5')
4 (8')

UST190-B-18
ND (3.5')
28 (5')
2 (6.5')

UST190-B-19
5 (3.5')
6 (5')
2 (6.5')
3 (8')
ND (9.5')

UST190-B-2
ND (3.5')
3 (6')
ND (8.5')
3 (11')

UST190-B-3
2 (3.5')
ND (5')
ND (8') UST190-B-4

2 (3.5')
ND (5')
ND (6.5')

UST190-B-5
ND (3.5')
ND (5')
ND (6.5')

UST190-B-6
ND (3.5')
ND (6.5')
3 (11')

UST190-B-7
740 (4.5')
30 (6')
ND (8')

UST A190
(Site Closed)

UST
A225
(Site
Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

A075GB006

A075GB009

MX0024

MX0030

MX0022

MX0021

TPH Area 13

TPH
Area 8

TPH Area 6

TPH Area 11

TPH Area 7

TPH Area 5

A130

A258

A225

A131

A256

A75 A159

A76

A248

A54

A266

A31
A72

A65
A49

A71

50 0 50 100

Feet

2012-09-13    V:\Mare Island\Projects\087_F1_TPH\08_TPH-dr_Subarea4.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Industrial
Comparison Criterion
(500 mg/kg)

! Above Industrial
Comparison Criterion

| Monitoring Well
. Soil Boring Location
( Surface Sample Location
£¡ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 8

TPH-dr CONCENTRATIONS IN SOIL,
SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
D
H
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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208UX4262
21 (3')

208UX4263
ND (3')

208UX4264
22 (3')

208UX4265
13 (3')

208UX4266
ND (8')

208UX4269
67 H (8')

208UX4270
53 H (3')

208UX4271
9 H (3')

208UX4272
17 H (3')

UST190-PT-21
ND (5')
ND (8.5')

UST190-PT-22
ND (5.5')
ND (8.5')

UST190-PT-23
ND (5.5')
ND (8.5')

UST190-
PT-24
ND (5.5')
ND (9')

UST190-
PT-25
ND (6')
ND (9')

UST190-
PT-26
ND (3')
ND (9')

UST190-PT-27
ND (5')

UST190-PT-8
ND (5.5')
18 (6')
ND (10.5')

UST190-PT-9
ND (8')

USTA225-1
160 HY (0.5')
1,400 H (3')
190 HY (9.5')

A190W03
ND (2')
10 J (6')
ND (9.5')
ND (15.5')

A190W04
ND (3.5')
ND (6.5')
ND (10')

UST190-B-10
22 (2')
6 (4')
720 (6.5')
2,300 (8')
330 (9.5')
ND (11')

UST190-B-9
13 (2')
12 (3.5')
ND (5')
36 (6.5')

MX
0024

UST A225
(Site Closed)
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191TN-A190-S-05-SW-R
93 (5')

208UX4148
21 Y (8')

208UX4149
82 J (4')

208UX4150
31 Y (4')

208UX4151
ND (4')

208UX4152
8 Y (4')

UST190-PT-16
ND (4')
ND (9.5')

UST190-PT-17
ND (5.5')
ND (9')

UST190-PT-19
ND (1.5')
ND (8')

UST190-PT-2
8 (9')

UST190-PT-20
ND (3')
ND (8.5')

UST190-PT-28
ND (5')
ND (10')

                             UST190-PT-29
                             ND (4')
                             ND (10')

UST190-PT-3
ND (7')

UST190-
PT-30
ND (3.5')
ND (8')

UST190-PT-31
ND (4')
ND (8')

UST190-PT-32
ND (4')
ND (8')

UST190-PT-4
ND (8')

UST190-PT-5
ND (9')

UST190-PT-6
ND (8.8')

A190-1
150 HY (0')
89 HY (2')

A190-2
89 HY (0')
96 HY (2')

A190W01
ND (2')
ND (4.5')
12 J (9')
ND (15.5')

UST190-B-11
16 (2')
17 (5')
65 (6.5')

UST190-B-12
4 (5')
3 (6.5')
4 (8')

UST190-B-15
3 (5')
3 (6.5')
8 (8')

UST190-B-20
11 (3.5')
3 (5')
3 (6.5')
8 (8')

UST190-PT-1
110 (6')
ND (9')

UST190-PT-10
ND (6')
ND (9.5')

UST190-PT-11
50 (4')
100 (9.5')

UST190-PT-12
ND (4.5')
ND (8')

UST190-PT-13
ND (4.5')
ND (9.5')

UST190-PT-14
ND (3.5')
ND (7.5')

UST190-PT-15
ND (9.5')

UST A190 (Site Closed)
UST A190 (1)(2)(3)(4) (Site Closed)
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208UX4099
ND (2')

208UX4100
ND (2')

208UX4101
ND (2')

208UX4102
ND (2')

208UX4103
ND (5.5')

208UX4128
ND (1')

208UX4129
ND (1')

208UX4130
ND (1')

208UX4131
ND (1')

208UX4132
ND (1')

208UX4133
ND (1')

208UX4134
ND (1')

208UX4135
ND (1')

208UX4136
32 Y (1')

208UX4137
ND (1')

208UX4138
ND (1')

208UX4139
ND (1')

208UX4140
ND (1')

208UX4141
67 Y (1')

208UX4142
ND (1')

208UX4143
ND (1')

208UX4144
ND (1')

208UX4145
ND (1')

208UX4146
21 Y (1')

208UX4147
ND (1') A159GB001

ND (2')
65 H (4')

A159GB002
79 H (1')
37 H (2')
ND (4')

A159SS001
ND (0')

A159SS002
ND (0')

A159SS003
ND (0')

A159SS004
ND (0')

A159SS005
ND (0')

UST190-B-8
ND (3')
ND (5')
ND (6.5')
58 (8')
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208UX4041
ND (2')

208UX4042
ND (2')

208UX4044
ND (2')

208UX4045
ND (6')

208UX4046
ND (2')

208UX4047
ND (2')

208UX4048
ND (2')

208UX4049
120 Y (2')

208UX4050
ND (5')

208UX4085
ND (2.5')

A075GB014
53 H (8')

A075GB015
ND (2')
34 D (4')
ND (6')
ND (8')

A075GB016
620 D (2')
35 H (4')
1,000 H (6')
ND (8')

A075GB017
3,200 D (2')
ND (4')
ND (6')
21 D (8')

MX0022
MX0021

!!
!!!

!!!
!

( (

(((

.
(

208UX4011
ND (2')

208UX4012
ND (2')
208UX4013
ND (2')

208UX4014
ND (2')

208UX4015
ND (3.5')

A248GB003
ND (0')
ND (2')
ND (4')

A248SS007
ND (0')

MX0030

0 40

Feet

0 40

Feet

0 30

Feet

0 60

Feet

0 25

Feet

Approximate TPH Area
boundary where a result
for TPH-dr in soil exceeds
Tier 2 SL

Approximate TPH Area
boundary where a result
for TPH-dr in groundwater
exceeds Tier 2 SL
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208UX4005
ND (2')

208UX4006
ND (3.5')

208UX4007
4 J (4')

208UX4008
78 Y (2')

208UX4009
77 Y (2')

208UX4010
110 Y (4')

208UX4016
ND (2')

208UX4017
8 J (2')

208UX4018
2 J (2')

208UX4019
ND (2')

208UX4036
69 Y (3')

208UX4037
77 Y (3')

208UX4038
7 J (3')

208UX4039
ND (3')

208UX4040
6 J (1')

208UX4041
760 Y (2')

208UX4042
550 Y (2')

208UX4044
850 Y (2')
208UX4045
980 Y (6')

208UX4046
600 Y (2')

208UX4047
ND (2')

208UX4048
78 Y (2')

208UX4049
210 Y (2')

208UX4050
ND (5')

208UX4056
100 J (2')

208UX4085
1,200 Y (2.5')

A075GB001
590 (0')
ND (1.5')
120 (4.5')

A075GB002
170 (0')
ND (1.5')
ND (4')

A075GB003
120 (0')
ND (0.5')
ND (3')

USTA225-1
1,400 H (0.5')
660 HL (3')
700 HL (9.5')

A075GB007
9 Y (1')
14 Y (3')
10 Y (5')

A075GB008                            
92 Y (1')
14 Y (3')
28 Y (5')

A075GB013
570 M (0')

A075GB014
700 M (8')

A075GB015
38 M (2')
150 M (4')
21 MJ (6')
34 MJ (8')

A075GB016
1,700 M (2')
190 M (4')
5,300 M (6')
ND (8')

A075GB017
7,000 M (2')
ND (4')
ND (6')
77 M (8')

A075GB018
82 M (4')
79 M (6')

A075SS001
60 M (0')

A190-1
710 H (0')
230 HL (2')

A190-2
570 H (0')
500 H (2')

A190W01
ND (2')
ND (4.5')
110 (9')
53 (15.5')

A190W02
ND (1.5')
ND (5.5')
ND (8')
ND (12')

A190W04
64 Y (3.5')
20 Y (6.5')
15 Y (10')

A248GB001
1,800 M (0')
15 J (2')
18 Y (4')

A248GB002
ND (2')
ND (4')

A248GB004
720 M (0')
ND (2')
ND (4')

A248HA001
ND (1')
ND (3')

A248SS001
160 Y (0')

A248SS002
190 Y (0')

A248SS003
190 Y (0')

A248SS004
2,100 Y (0')

A248SS005
380 Y (0')

A248SS006
88 Y (0')

A248SS008
1,800 Y (0')

A248SS009
460 Y (0')

A248SS010
2,100 Y (0')

A278-1
33 H (0')
12 H (2')

A278-2
75 H (0')
27 H (2')

MX0024

MX0030

MX0022
MX0021

A075GB006

A075GB009

UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

UST A71 N
(Site Closed)

TPH Area 6

TPH Area 15

TPH Area 14

TPH Area 13

TPH Area 5

TPH Area 7

TPH Area 11

TPH Area 8

A130

A258

A225

A131

A256

A75

A159

A76

A248

A54

A266

A31

A72

A65
A49

A71

50 0 50 100

Feet

2012-09-13    V:\Mare Island\Projects\087_F1_TPH\09_TPH-mr_Subarea4.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (2,500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well
. Soil Boring Location
( Surface Sample Location

£¡ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 9

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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208UX4262
190 J (3')

208UX4263
ND (3')

208UX4264
85 (3')

208UX4265
88 (3')

208UX4266
130 (8')

208UX4269
550 M (8')

208UX4270
170 M (3')

208UX4271
77 M (3')

208UX4272
140 M (3')

A190W03
9 J (2')
20 (6')
21 (9.5')
ND (15.5')

MX0024

TPH Area
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208UX4099
83 Y (2')

208UX4100
22 Y (2')

208UX4101
ND (2')

208UX4102
ND (2')

208UX4103
22 Y (5.5')

208UX4128
11 Y (1')

208UX4129
28 Y (1')208UX4130

26 Y (1')

208UX4131
16 Y (1')
208UX4132
35 Y (1')

208UX4133
38 Y (1')

208UX4134
52 Y (1')

208UX4135
44 Y (1')

208UX4136
240 Y (1')

208UX4137
65 Y (1')

208UX4138
100 Y (1')

208UX4139
190 Y (1')

208UX4140
39 Y (1')208UX4141

190 Y (1')

208UX4142
290 Y (1')

208UX4143
130 Y (1')

208UX4144
160 Y (1')

208UX4145
730 Y (1')

208UX4146
100 Y (1')

208UX4147
91 Y (1') A159GB001

9 MJ (2')
1,400 M (4')

A159GB002
550 M (1')
280 M (2')
31 M (4')

A159SS001
220 Y (0')

A159SS002
89 Y (0')

A159SS003
160 Y (0')

A159SS004
200 Y (0')

A159SS005
690 Y (0')

$# $#
!

!

!
!

!

(

(

(
(

(

UST A190
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

208UX4148
140 Y (8')

208UX4149
510 Y (4')

208UX4150
140 Y (4')

208UX4151
28 Y (4')

208UX4152
39 J (4')

!!!

!!
!!!

!

((

(((

.
(

MX0030

208UX4011
16 Y (2')

208UX4012
66 Y (2')
208UX4013
120 Y (2')

208UX4014
18 Y (2')

208UX4015
340 Y (3.5')

A248GB003
ND (0')
ND (2')
ND (4')

A248SS007
170 Y (0')

0 25

Feet

0 25

Feet

0 25

Feet

0 60

Feet

Approximate TPH Area boundary
where a result for TPH-mr in soil
exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in soil exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in groundwater exceeds
Tier 2 SL
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¢~

¢~

¢~
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¢~

¢~

¢~

¢~ ¢~

¢~

¢~

¢~

¢~ 191246-S-E1
ND (5')

191246-S-E2
ND (5')

191A71-S-E1
ND (5')

191A71-S-E2
ND (5')

191A71-S-P1
39 (3')

191A71-S-P2
39 (2.5')

191A71-S-P3
45 (2.5')

208UX4021
110 Y (0')

208UX4022
83 Y (0')

208UX4023
480 Y (0')

208UX4024
270 Y (0')

208UX4025
460 Y (1')

208UX4026
85 Y (2.5')

208UX4027
94 Y (2.5')

208UX4028
ND (2.5')

208UX4029
28 Y (2.5')

208UX4030
56 Y (1')

A015-1
330 H (0')
260 H (2')

A015-2
92 H (0')
18 H (2')

A053-1
650 H (0')
5 J (2')

A062-1
59 H (0')
18 H (2')

A062-2
240 H (0')
730 H (2')

A071GB001
9 J (1.5')
ND (3.5')
ND (11')

A073-1
310 H (0')
620 H (2') A073-2

150 H (0')
220 H (2')

USTA267-1
140 H (0')
10 H (3.5')
10 H (8')

A198-1
380 H (0')
570 HL (2')

A266-1
52 H (0')
15 H (2')

A266-2
89 H (0')
2 J (2')

A267GB001
37 (1')
1,400 (3.5')
1,200 Y (5')

A267GB002
470 Y (1')
910 Y (3.5')

A267GB003
320 Y (1')
ND (2.8')

A267GB004
33 Y (3.5')

A267GB005
1,500 Y (1')
11 Y (4')
ND (7')

A267GB006
57 Y (1')
620 Y (4')
9 Y (7')

A267GB008
ND (5')
ND (7.5')

A267GB011
ND (1')
ND (4')
ND (7')

A267GB012
ND (1')
ND (4')
ND (7')

A267GB017
240 M (4')
12 MJ (6')
ND (8')

A267W02
ND (5')
ND (16')

A288-1
63 H (0')
31 H (2')

A288-2
28 H (0')
64 H (2')

USTA266S-SB002
110 M (3')
ND (7')

USTA266S-SB003
330 M (3')
83 L (13.8')

UST A71 W
(Site Closed)

UST A16
(Site Closed)

UST A64
(Site Closed)

UST A191
(Site Closed)

UST A267
(Site Closed)

UST A71
(Site Closed)

UST A71 S
(Site Closed)

UST A71 N
(Site Closed)

UST A266S
(Site Closure Pending)

UST A246W
(Site Closed)

UST A246E
(Site Closed)

A071GB002

USTA71M01

USTA71M02

USTA71M03

A267W03

A267W04

MX0036

MX0035

TPH Area 9

A248

A266

A72

A
65

A49 A71

A288

A246

A20

A
26

7

A17

A16

A42

A
15

A43

A44

50 0 50 100

Feet

2012-01-12    v:\mare island\projects\087_f1_tph\10_tph-mr_subarea5.mxd    TtEMI-AL    simon.cardinale

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening
Level (2,500 mg/kg)

! Above Tier 2 Screening
Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

¢~ Groundwater Result(s) Available

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line
†

Line Abandoned in Place
†

Removed Line
†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 10

TPH-mr CONCENTRATIONS IN SOIL,
SUBAREA 5

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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A267W05

208UX4210
27 Y (3')

208UX4211
9 J (3')

208UX4212
12 Y (3')

208UX4213
16 Y (1.5')

208UX4214
14 Y (1.5')

208UX4215
19 Y (2')

208UX4216
16 Y (2')

208UX4217
ND (2')

208UX4218
58 Y (2')

208UX4219
24 Y (3')

208UX4220
11 Y (2')

208UX4221
26 Y (2')

208UX4222
8 J (1')

208UX4223
150 Y (1')

208UX4224
29 Y (1')208UX4225

28 Y (1')

208UX4226
270 Y (1')

208UX4227
210 Y (1')

208UX4228
130 Y (1')

208UX4229
110 Y (1')

208UX4230
130 J (1')

208UX4238
ND (0')

A017GB001
ND (3.5')
ND (8')

A017GB002
800 Y (1.5')
9 Y (3')
ND (5.5')

A017GB003
290 Y (0')
21 Y (1.5')
ND (3')
ND (5.5')

A017GB004
8 Y (3')
ND (6.5')

A017GB005
75 Y (1')
29 Y (3')

A017GB006
48 YJ (1')
ND (3')

A017GB007
3,900 Y (1')
ND (3')

A017GB008
ND (3')

A017GB009
ND (1')
ND (3')

A017GB011
ND (1')
ND (3')

A017GB012
190 M (1')

A017HA001
59 Y (1')
ND (3')

A017HA002
430 Y (1')
77 Y (3')

A017HA003
140 Y (1')
32 Y (3')

A017HA004
220 Y (1')
41 Y (3')

A017HA005
250 Y (1')
33 Y (3')

MX0036

MX0035

A
1

7

A
16

0 40

Feet

Approximate TPH Area boundary where a result for
TPH-mr in soil exceeds Tier 2 SL
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MX0008

MX0010

MX0011

MX0012

UST A215
(Site Closed)

UST A221 W
(Site Closed)

A215W01
ND (AUG 03)
ND (JUN 08)

A215W02
ND (AUG 03)
ND (JUN 08)

IR04GB320
ND (MAY 98)

IR04GB321
ND (MAY 98)
ND (MAY 98)

IR04GB323
ND (MAY 98)

IR04GB324
0.1 Y (MAY 98)

IR04GB325
ND (MAY 98)

IR04GB326
ND (MAY 98)

IR04GB327
ND (MAY 98)

TPH Area 12

TPH Area 10

TPH Area 2b

TPH Area 2c

TPH Area 2a

TPH Area 1

A223

A222

A215

824

A221

A220

A224

A80

A168

A130

40 0 40 80

Feet

2012-09-14    V:\Mare Island\Projects\087_F1_TPH\11_TPH-gr_GW_Subarea1.mxd    TtEMI-AL    simon.cardinale

TPH-gr Concentration*
! Not Detected (ND)

! Below Tier 2 Screening Level (5 mg/L)

! Above Tier 2 Screening Level
| Monitoring Well

. Soil Boring Location

( Surface Sample Location

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

$# Underground Storage Tank Site

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 11
TPH-gr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 1

IA F1 Remedial Investigation Report

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Notes:
*

†

bgs
IA
mg/L
TCRA
TPH
TPH-gr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

Approximate Groundwater
Flow Direction (August 2003)

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Storm
drain

lines in
green.

Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL
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A223

A222

A215

A221

A220

A253

A224A
251

A80

A271

A168

UST A215
(Site Closed)

UST A221 W
(Site Closed)

MX0008

MX0010

MX0011

MX0012

A215GB001
ND (SEP 97)

A215GB004
0.2 Y
(MAY 98)

A215W01
0.2 YJ (AUG 03)
ND (JUN 08)

A215W02
ND (AUG 03)
ND (JUN 08)

IR04GB320
0.2 Y (MAY 98)

IR04GB321
ND (MAY 98)
ND (MAY 98)

IR04GB323
0.1 Y
(MAY 98)

IR04GB324
0.5 Y (MAY 98)

IR04GB325
0.4 Y
(MAY 98)

IR04GB326
0.3 Y (MAY 98)

IR04GB327
ND (MAY 98)

IR04GB329
0.3 Y (MAY 98)

IR04GB330
0.1 Y (MAY 98)

IR04GB331
0.3 Y
(MAY 98)

IR04GB335
0.2 Y (OCT 98)

IR04GB344
0.2 Y (OCT 98)

SPR-A221WWS006601
7 (MAR 98)

TPH Area 2b

TPH Area 2c

TPH Area 2a

TPH Area 1

TPH Area 10

TPH Area 12

40 0 40 80

Feet

2012-09-14    V:\Mare Island\Projects\087_F1_TPH\12_TPH-dr_GW_Subarea1.mxd    TtEMI-AL    simon.cardinale

Notes:
*

†

bgs
IA
J
mg/kg
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Maximum TPH-dr Concentration*

! Not Detected (ND)

!

Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone for
Aquatic Receptors (5 mg/L) or for
Locations Within the Buffer Zone (0.64
mg/L)

!

Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

$# Underground Storage Tank Site

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 12

TPH-dr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 1

IA F1 Remedial Investigation Report

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

Approximate TPH Area boundary
where a result for TPH-dr in
groundwater exceeds Tier 2 SL
Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL
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$#

$#

MX0008

MX0010

MX0011

MX0012

UST A215
(Site Closed)

UST A221 W
(Site Closed)

A215GB001
ND (SEP 97)

A215GB004
0.05 YJ (MAY 98)

A215W01
0.2 MJ (AUG 03)
ND (JUN 08)

A215W02
ND (AUG 03)
ND (JUN 08)

IR04GB320
ND (MAY 98)

IR04GB321
ND (MAY 98)
ND (MAY 98)

IR04GB323
ND (MAY 98)

IR04GB324
0.2 Y (MAY 98)

IR04GB325
ND (MAY 98)

IR04GB326
ND (MAY 98)

IR04GB327
ND (MAY 98)

IR04GB329
ND (MAY 98)

IR04GB330
0.07 JY (MAY 98)

IR04GB331
0.1 Y (MAY 98)

IR04GB335
0.2 Y (OCT 98)

IR04GB344
0.2 Y (OCT 98)

TPH Area 12

TPH Area 10

TPH Area 2b

TPH Area 2c

TPH Area 2a

TPH Area 1

A223

A222

A215

824

A221

A220

A224

A80

A168

A130

40 0 40 80

Feet
2012-09-14    V:\Mare Island\Projects\087_F1_TPH\13_TPH-mr_GW_Subarea1.mxd    TtEMI-AL    simon.cardinale

TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone for
Aquatic Receptors (5 mg/L) or for
Locations Within the Buffer Zone (0.64
mg/L)

! Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

$# Underground Storage Tank Site

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 13
TPH-mr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 1

IA F1 Remedial Investigation Report

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Notes:
*

†

bgs
IA
J
M
mg/L
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Approximate Groundwater
Flow Direction (August 2003)

Storm
drain

lines in
green.

Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL
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$#

$#

A221

A220

A224

A80

A130

A258

A265

A69

A131

A271

197

MX0017

MX0014

UST A221 W
(Site Closed)

A187GB001
ND (JUN 98)

A187GB002
ND (JUN 98)

A187GB003
0.05 YJ (MAY 98)

A187W01
ND (AUG 03)

A187W02
0.02 J (AUG 03)

A187W03
ND (AUG 03)

A265GB001
ND (SEP 97)

A265GB002
ND (SEP 97)

A265GB003
ND (SEP 97)

A271GB001
ND (SEP 97)

TPH Area 4

TPH Area 3

40 0 40 80

Feet

2012-09-13    V:\Mare Island\Projects\087_F1_TPH\14_TPH-gr_GW_Subarea2.mxd    TtEMI-AL    simon.cardinale

Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening Level (5 mg/L)

! Above Tier 2 Screening Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 14

TPH-gr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 2

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
H
IA
J
mg/L
TCRA
TPH
TPH-gr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Fuel range heaver than gasoline
Investigation Area
Estimated value
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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$#

$#

A221

A220 A224

A80

A130

A258

A265

A69

A131

197

MX0010

MX0022
MX0021

MX0017

MX0014

A187GB001
ND (JUN 98)

A187GB002
ND (JUN 98)

A187GB003
ND (MAY 98)

A187GB007
1 Y (MAR 99)

A187W01
0.2 H (AUG 03)

A187W02
0.06 J (AUG 03)

A187W03
ND (AUG 03)

A265GB001
ND (SEP 97)

A265GB002
ND (SEP 97)

A265GB003
ND (SEP 97)

A271GB001
ND (SEP 97)

IR04GB336
0.3 Y (OCT 98)

IR04GB337
0.05 J (OCT 98)

TPH Area 4

TPH Area 3

UST A190
(Site Closed)

UST A221 W
(Site Closed)

40 0 40 80

Feet

2012-09-13    V:\Mare Island\Projects\087_F1_TPH\15_TPH-dr_GW_Subarea2.mxd    TtEMI-AL    simon.cardinale

Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening Level (5 mg/L)

! Above Tier 2 Screening Level

| Monitoring Well
. Soil Boring Location
( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification
2007 - 2008 TCRA
Excavation Area
300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 15

TPH-dr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 2

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
D
H
IA
J
mg/L
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Diesel range
Fuel range heaver than diesel
Investigation Area
Estimated value
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc.
(Weston).  2002.  "Unexploded Ordnance
Intrusive Investigation, Mare Island,
Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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$#

$#

A221

A220

A224

A80

A130

A258

A265

A69

A131

A271

197

MX0017

MX0014

UST A221 W
(Site Closed)

A187GB001
ND (JUN 98)

A187GB002
ND (JUN 98)

A187GB003
ND (MAY 98)

A187GB007
ND (MAR 99)

A187W01
0.1 L (AUG 03)

A187W02
ND (AUG 03)

A187W03
ND (AUG 03)

A265GB001
ND (SEP 97)

A265GB002
ND (SEP 97)

A265GB003
ND (SEP 97)

A271GB001
ND (SEP 97)

IR04GB336
0.3 Y (OCT 98)

IR04GB337
ND (OCT 98)

TPH Area 4

TPH Area 3

40 0 40 80

Feet
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Approximate TPH Area boundary
where a result for a TPH compound
in soil exceeds Tier 2 SL

Maximum TPH-mr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening Level (5 mg/L)

! Above Tier 2 Screening Level

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 16

TPH-mr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 2

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
L
mg/L
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Fuel range lighter than motor oil
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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TPH Area 11

UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

MX0024

MX0030

MX0022

MX0021

A075GB001
ND (SEP 97)

A075GB002
ND (SEP 97)

A075GB003
ND (SEP 97)

USTA225-1
0.04 J (FEB 07)

A190W01
ND (SEP 95)
ND (JAN 96)
ND (MAR 96)
ND (JUL 96)
ND (AUG 03)

A190W02
ND (SEP 95)
ND (JAN 96)
ND (MAR 96)
ND (JUL 96)

A190W03
ND (SEP 95)
ND (JAN 96)
ND (MAR 96)
ND (JUL 96)

A190W04
ND (AUG 03)

UST190-B-10
ND (MAY 92)

UST190-B-11
ND (MAY 92)

UST190-B-12
ND (MAY 92)

UST190-B-13
ND (MAY 92)

UST190-B-14
ND (MAY 92)

UST190-B-15
ND (MAY 92)UST190-B-16

ND (MAY 92)

UST190-B-17
0.2 (MAY 92)

UST190-B-18
ND (MAY 92)

UST190-B-19
ND (MAY 92)

UST190-B-2
ND (MAY 92)

UST190-B-20
ND (MAY 92)

UST190-B-3
ND (MAY 92)

UST190-B-4
ND (MAY 92)

UST190-B-5
ND (MAY 92)

UST190-B-6
ND (MAY 92)
ND (MAY 92)

UST190-B-7
ND (MAY 92)

UST190-B-8
ND (MAY 92)

UST190-B-9
ND (MAY 92)

TPH Area 13

TPH Area 5

TPH Area 8

TPH Area 6

TPH Area 7

TPH Area 14

TPH Area 15

A130

A258

A225

A131

A256

A75

A159

A76

A248

A54
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A31

A72

A65

50 0 50 100

Feet
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Approximate TPH Area boundary
where a result for a TPH compound in
soil exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in groundwater exceeds
Tier 2 SL

Maximum TPH-gr Concentration*

! Not Detected (ND)

!

Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone for
Aquatic Receptors (5 mg/L) or for
Locations Within the Buffer Zone
(0.443 mg/L)

!

Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 17

TPH-gr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
mg/kg
TCRA
TPH
TPH-gr

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - gasoline range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).  2002.
"Unexploded Ordnance Intrusive Investigation, Mare
Island, Vallejo, California.”  Final Summary Report.
August.

Approximate Groundwater
Flow Direction (August 2003)
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UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

MX0024

MX0030

MX0022

MX0021

A075GB001
0.08 JY (SEP 97)

A075GB002
0.2 Y (SEP 97)

A075GB003
0.1 Y (SEP 97)

USTA225-1
0.4 D (FEB 07)

A075GB006
ND (MAY 98)

A075GB008
0.9 Y (MAY 98)

A075GB009
0.8 Y (MAY 98)

A190W01
0.1 Y (SEP 95)
0.2 Y (JAN 96)
0.1 Y (MAR 96)
0.2 Y (OCT 98)
0.2 Y (AUG 03)

A190W02
0.3 Y (SEP 95)
0.2 Y (JAN 96)
0.2 Y (MAR 96)
ND (JUL 96)

A190W03
0.07 JY (SEP 95)
0.1 Y (JAN 96)
0.1 Y (MAR 96)
ND (JUL 96)
ND (OCT 98)

A190W04
ND (DEC 97)
ND (OCT 98)
0.1 Y (AUG 03)

UST190-B-1
ND (APR 92)

UST190-B-10
0.8 (MAY 92)

UST190-B-11
2 (MAY 92)

UST190-B-12
0.2 (MAY 92)

UST190-B-13
ND (MAY 92)

UST190-B-14
3 (MAY 92)

UST190-B-15
2 (MAY 92)UST190-B-16

0.2 (MAY 92)

UST190-B-17
0.4 (MAY 92)

UST190-B-18
ND (MAY 92)

UST190-B-19
ND (MAY 92)

UST190-B-2
0.07 (MAY 92)

UST190-B-20
0.8 (MAY 92)

UST190-B-3
ND (MAY 92)

UST190-B-4
ND (MAY 92)

UST190-B-5
0.2 J (MAY 92)

UST190-B-6
0.7 (MAY 92)
0.7 (MAY 92)

UST190-B-7
0.2 (MAY 92)

UST190-B-8
ND (MAY 92)

UST190-B-9
0.5 J (MAY 92)

TPH Area 8

TPH Area 7TPH Area 6

TPH Area 11

TPH Area 5

TPH Area 13

TPH Area 14

TPH Area 15

A130

A258

A225
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A256

A75

A159

A76

A248

A54

A266

A31

A72

A65

50 0 50 100

Feet

Maximum TPH-dr Concentration*

! Not Detected (ND)

! Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone
for Aquatic Receptors (5 mg/L) or
for Locations Within the Buffer Zone
(0.64 mg/L)

! Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 18

TPH-dr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
mg/L
TCRA
TPH
TPH-dr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - diesel range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)

Approximate TPH Area boundary
where a result for TPH-dr in soil
exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for TPH-dr in
groundwater exceeds Tier 2 SL
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A075GB001
ND (SEP 97)

A075GB002
ND (SEP 97)

A075GB003
ND (SEP 97)

USTA225-1
0.08 J (FEB 07)

A075GB006
ND (MAY 98)

A075GB008
ND (MAY 98)

A075GB009
ND (MAY 98)

A190W01
0.2 Y (SEP 95)
0.2 Y (JAN 96)
0.06 JY (MAR 96)
0.3 Y (JUL 96)
ND (OCT 98)
0.09 J (AUG 03)

A190W02
0.6 Y (SEP 95)
0.1 Y (JAN 96)
0.07 JY (MAR 96)
0.2 Y (JUL 96)

A190W03
0.5 Y (SEP 95)
0.2 Y (JAN 96)
ND (MAR 96)
0.08 JY (JUL 96)
ND (OCT 98)

A190W04
ND (OCT 98)
0.1 M (AUG 03)

UST A190
(Site Closed)

UST A225
(Site Closed)

UST A190 (1)(2)(3)(4)
(Site Closed)

MX0024

MX0030

MX0022

MX0021

TPH Area 13

TPH Area 5

TPH Area 8

TPH Area 7

TPH Area 6

TPH Area 11

TPH Area 14

TPH Area 15

A130

A258

A225

A131

A256

A75

A159

A76

A248

A54

A266

A31

A72

A65

50 0 50 100

Feet
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Approximate TPH Area boundary
where a result for a TPH compound in
soil exceeds Tier 2 SL

Approximate TPH Area boundary
where a result for another TPH
compound in groundwater exceeds
Tier 2 SL

Maximum TPH-mr

! Not Detected (ND)

!

Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone for
Aquatic Receptors (5 mg/L) or for
Locations Within the Buffer Zone (0.64
mg/L)

!

Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

Weston 2000 Excavation Area
MX00## - Excavation Identification

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 19

TPH-mr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 4

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr
Y

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per liter
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range
Other fuel range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)



This page intentionally left blank



!<!<
!.

UST A71 W
(Site Closed)

UST A16
(Site Closed)

UST A64
(Site Closed)

UST A191
(Site Closed)

UST A267
(Site Closed)

UST A71
(Site Closed)

UST A71 S
(Site Closed)

UST A71 N
(Site Closed)

UST A266S
(Site Closure Pending)

UST A246W
(Site Closed)

UST A246E
(Site Closed)

A071GB001
ND (SEP 97)

A071GB002
ND (SEP 97)

USTA267-1
ND (FEB 07)

USTA71M01
ND (MAY 97)
ND (AUG 03)

USTA71M02
ND (MAY 97)

USTA71M03
ND (MAY 97)

A267GB004
ND (SEP 97)

A267GB005
ND (JUN 98)

A267GB006
ND (MAY 98)

A267W02
ND (DEC 97)
ND (JUN 98)
ND (JUN 99)
0.09 J (SEP 99)
0.07 J (JAN 00)A267W03

ND (JUN 99)
0.04 J (SEP 99)
0.08 J (JAN 00)
ND (JUL 03)
ND (JUN 08)

A267W04
ND (JUN 99)
0.06 J (SEP 99)
0.1 (JAN 00)
0.1 M (JUL 03)
ND (JUN 08)

A267W05
ND (JUN 99)
0.05 J (SEP 99)
0.06 J (JAN 00)
0.07 M (JUL 03)
ND (JUN 08)

A-246E-M01
ND (NOV 97)

191246-W-4.0
ND (JAN 93)

191246-W-8.3
ND (JAN 93)

MX0036

MX0035

TPH Area 9

A248

A266

A72

A
6

5

A49

A71

A288

A246

A20

A
26

7

A17

A16

A42

A
15

A43

A44

50 0 50 100

Feet
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Approximate TPH Area boundary
where a result for a TPH compound in
soil exceeds Tier 2 SL

Maximum TPH-mr Concentration*

! Not Detected (ND)

!

Below Tier 2 Screening Level for
Locations Inland of the Buffer Zone for
Aquatic Receptors (5 mg/L) or for
Locations Within the Buffer Zone (0.64
mg/L)

!

Above Tier 2 Screening Level for
Locations Inland or Within the Buffer
Zone

| Monitoring Well

. Soil Boring Location

( Surface Sample Location

!< Surface Water Sample Location

$# Underground Storage Tank Site

Underground Utility Line

Replaced Line†

Line Abandoned in Place†

Removed Line†

Subarea Boundary

2000 Excavation Area

2007 - 2008 TCRA
Excavation Area

300-Foot Buffer Zone for
Aquatic Receptors

Building/Structure

Road

Site Feature

Wetland

Mudflat

Water

Former Mare Island Naval Shipyard, California
Department of the Navy, BRAC PMO West, San Diego, California

FIGURE 20

TPH-mr CONCENTRATIONS IN
GROUNDWATER, SUBAREA 5

IA F1 Remedial Investigation Report

Notes:
*

†

bgs
IA
J
M
mg/kg
TCRA
TPH
TPH-mr

Labels indicate concentration in mg/kg and
sample top depth in feet bgs.
See Weston 2002 for additional details
regarding utility line removal, replacement,
and abandonment.
Below ground surface
Investigation Area
Estimated value
Motor oil range
Milligrams per kilogram
Time-Critical Removal Action
Total petroleum hydrocarbons
TPH - motor oil range

Storm
drain

lines in
green.

Reference:
Weston 2002   Weston Solutions, Inc. (Weston).
2002.  "Unexploded Ordnance Intrusive Investigation,
Mare Island, Vallejo, California.”  Final Summary
Report.  August.

Approximate Groundwater
Flow Direction (August 2003)
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Table 1. Summary of TPH Area Evaluations  and Recommendations
TPH Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard

TPH 
Area

Associated 
Subarea

Criterion 1:
Source Removal or Control

Criterion 2: 
Soil Characterization (below 

Tier 2 SLs)
Criterion 3:

Groundwater Impact (below Tier 2 SLs)

Criterion 4:
Surface Water or Sensitive Receptor 

Impact
Criterion 5:

Risk To Human Health

Criterion 6:
Risk to Ecological 

Receptors Summary of Closure Criteria and Recommendations

1

Excavation MX0010 removed soil along 
utility line corridor to southeast of TPH Area 
1; only residual contamination remains 
(Figures 1-2)

Delineated laterally and vertically No surface water exposure pathway; storm 
drain lines have been removed

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

2a
Downgradient storm drain lines running from 
north site of equipment yard to Mare Island 
Strait have been removed

2b
Downgradient storm drain lines running from 
north site of equipment yard to Mare Island 
Strait have been removed

2c Delineated laterally and vertically Storm drain lines have been abandoned in 
place (sealed and closed) 

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

10
Excavation MX0011 removed soil to west 
of TPH Area 10; only residual 
contamination remains (Figure 2)

Delineated laterally, TPH extends 
to groundwater table

Down- and cross-gradient samples below Tier 
2 SLs (Figure 12)

No near-surface contamination or pathway 
(sample depth is 7 feet bgs).  Potential for 
groundwater contamination to migrate to 
wetland and Mare Island Strait exists, however 
downgradient soil and groundwater samples 
are below Tier 2 SLs (Figure 12) *

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

12 UST A221W removed and closed, 2.5 inch 
steel pipe removed (Figure 2)

3

Excavations MX0014 and MX0017 
removed soil to south and east of TPH Area 
3; only residual contamination remains 
(Figure 5-6)

Delineated laterally and vertically, 
except to northwest *

TPH Area 3 meets the criteria for closure of a low risk fuel 
site. Although one result lacks delineation with a sample to the 
northwest,  TPH Area 3 is located within the footprint of 
former Building A187 and residual contamination is likely 
associated with releases from inside Building A187.  Because 
the footprint of the building extends an additional 25 feet to 
the northwest beyond TPH Area 3, residual contamination is 
likely bound by the building footprint and is adequately 
characterized.  Furthermore, excavations MX0014 and 
MX0017 were conducted to remove TPH from soil and 
concentrations at A187HA006 and A187GB008 likely 
represent residual contamination in soil.  No further action for 
TPH recommended.

4 Machinery inside Building A80 that likely 
caused the release was removed (Figure 6) Delineated laterally and vertically Meets criteria for a low-risk fuel site; no further action for 

TPH recommended.

Meets criteria for closure of a low-risk fuel site. Although 
Criterion 2 lacks delineation, the area is adequately 
characterized because the site history as an equipment yard 
suggests that surface spills are contained to surface soil, the 
direction in which the area is not delineated is bounded by the 
edge of IA F1 and steep topography, and the historical site use 
suggest that contamination would not extend beyond the IA 
F1 boundary. No impact to downgradient groundwater 
suggests that contamination has not migrated vertically in soil. 
TPH Area 2b will be further investigated to laterally and 
vertically delineate TPH-dr in soil.

Delineated laterally and vertically, 
except to west and south (2a) and 
west and north (2b)*

Subarea 2 Down- and cross-gradient samples ND or 
below Tier 2 SLs (Figures 15-16)

Cancer risks are within or 
below the RMR for all 

scenarios, and the noncancer 
hazard is less than 1 for all 

scenarios.  
No cancer or noncancer risk 

drivers were identified.

No unacceptable riskStorm drain lines between TPH Area 3 and 
Building A130 have been removed

Subarea 1

Down- and cross-gradient samples ND or 
below Tier 2 SLs  (Figures 11-13)Equipment likely causing surface soil 

contamination has been removed from area 
(Figure 1-3)

Cancer risks are within or 
below the RMR for all 

scenarios, and the noncancer 
hazard is less than or equal 

to 1 for all scenarios.  
Cancer risks within the RMR 

were driven by 
benzo(a)pyrene in soil; no 

noncancer risk drivers were 
identified.

No unacceptable risk

This sample is collocated with a closed UST site and was not considered further. No further action for TPH recommended.
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Table 1. Summary of TPH Area Evaluations  and Recommendations
TPH Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard

TPH 
Area

Associated 
Subarea

Criterion 1:
Source Removal or Control

Criterion 2: 
Soil Characterization (below 

Tier 2 SLs)
Criterion 3:

Groundwater Impact (below Tier 2 SLs)

Criterion 4:
Surface Water or Sensitive Receptor 

Impact
Criterion 5:

Risk To Human Health

Criterion 6:
Risk to Ecological 

Receptors Summary of Closure Criteria and Recommendations

5 Most utility lines in immediate area have 
been removed (Figure 8) Delineated laterally and vertically

Co-located sample below Tier 2 SL, 
downgradient samples ND or below Tier 2 
SLs (Figure 18)

Utility lines have been removed from area Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

6
Excavation MX0021 removed soil to east of 
TPH Area 6; only residual contamination 
remains (Figure 8-9)

Delineated laterally except to west* 
and vertically

Downgradient samples ND or below Tier 2 
SLs (Figures 18-19)

Utility lines connecting TPH Area 5 and Mare 
Island Strait have been removed

TPH Area 6 meets criteria for closure of a low risk fuel site. 
While samples lack delineation to the west, excavations 
MX0021 and MX0022 were conducted to remove TPH from 
soil, and concentrations at A075GB016 and A075GB017 
likely represent residual contamination in soil in an area where 
the majority of contamination has been removed.  
Furthermore, the area is fully delineated in the downgradient 
direction and there is not a continuing source. No further 
action for TPH recommended.

7
Equipment likely causing surface soil 
contamination along road no longer present 
(Figure 8)

Delineated laterally and vertically Co-located and downgradient sample below 
Tier 2 SLs (Figure 18)

Storm drain lines along the road have been 
abandoned in place

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

8
Machinery pads in east corner of Building 
A248 that likely caused elevated TPH result 
have been removed (Figure 8)

Delineated laterally and vertically

No groundwater well data are available 
immediately downgradient; however, no 
vertical migration in soil beyond 2 ft bgs; 
result at far downgradient groundwater grab 
location is ND (Figure 18)

Storm drain lines have been removed around 
Building A248

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

11

UST A225 has been removed and closed, 
Excavation MX0024 removed soil to west 
of TPH Area 11; only residual 
contamination remains (Figure 8)

Delineated laterally and vertically, 
TPH extends to groundwater table

Co-located sample from 1992 exceeds Tier 2 
SL, however downgradient groundwater 
monitoring well sample below Tier 2 SLs 
(sampled 1997 and 2003) (Figure 18)

Shallowest sampling point with contamination 
is at 6.5 feet bgs; therefore, there is no surface 
water exposure pathway.  Storm drain line 
southeast of Building A225 has been removed 
and replaced

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

13 UST A225 has been removed and closed 
(Figure 8)

14 USTs associated with Building A190 are 
removed and closed (Figure 18)

Soil samples below Tier 2 SLs; 
nearby groundwater monitoring 
well sample below Tier 2 SLs 
(Figures 8 and 18)

Adjacent groundwater monitoring well results 
demonstrate results below Tier 2 SL; 
concentrations have likely decreased over time 
due to biodegredation (Figure 18)

Shallowest soil sampling location in TPH 
Area 15 is at 3.5 feet bgs (at UST190-B-20) 
and is ND, therefore, there is no surface water 
exposure pathway

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

15 USTs associated with Building A190 are 
removed and closed (Figure 18)

Soil samples below Tier 2 SLs; 
nearby grab groundwater result 
indicates elevated concentrations of 
TPH-dr in groundwater are 
localized to a small area (Figures 8 
and 18)

Concentrations in grab groundwater sample 
above Tier 2 SL, concentration has likely 
decreased over time due to biodegredation 
(Figure 18)

Shallowest soil sampling point at location 
UST190-B-14 is at 3.5 feet bgs and is ND; 
therefore, there is no surface water exposure 
pathway

Meets criteria for a low-risk fuel site; no further action for 
TPH recommended.

9 Subarea 5
Equipment likely causing surface soil 
contamination along road no longer present 
(Figure 10)

Delineated laterally except in 
downgradient delineation (results 
for closed UST investigations not 
available for TPH compound)*, 
delineated vertically

No downgradient groundwater data available 
(Figure 20)*

Nearby storm drain lines have been abandoned 
in place (plugged)

Cancer risks are below or 
within the RMR for all 

scenarios, and the noncancer 
hazard is less than 1 for the 
commercial/industrial and 
construction workers. No 

PAH noncancer risk drivers 
were identified for any 

scenario.

No unacceptable risk 
from TPH-related 

compounds within TPH 
Area 9

TPH Area 9 meets criteria for closure of a low risk fuel site. 
While the result lacks delineation to the north and east, TPH 
Area 9 is adequately characterized because a soil sample from 
a location less than 5 feet away is below Tier 2 SLs at the 
same sample depth and at a deeper sample depth of the sample 
exceeding the Tier 2 SL, indicating that the surface spill is 
contained to a small area.  And while no downgradient 
groundwater data are available to assess impacts to 
groundwater, however, the result for the soil sample at 3 feet 
bgs was ND, indicating that the spill did not migrate vertically 
below 3 feet bgs and therefore does not impact groundwater.  
No further action for TPH recommended.

Notes:
* see summary of closure criteria and recommendations
ft bgs Feet below ground surface SL Screening level
ND Nondetect result TPH Total petroleum hydrocarbons
RMR Risk management range (10-4 to 10-6) UST Underground storage tank

Cancer risks are within the 
RMR for all scenarios, and 
the noncancer hazard is less 

than 1 for the 
commercial/industrial and 
construction workers.; No 

PAH noncancer risk drivers 
were identified for any 

scenario.

Subarea 4

Cancer risks are within the 
RMR for all scenarios, and 

the noncancer hazard is less 
than 1 for the 

commercial/industrial and 
construction workers.; No 
PAH noncancer risk drivers 

were identified for any 
scenario.

No unacceptable risk 
from TPH-related 

compounds

No unacceptable risk 
from TPH-related 

compounds

This sample is collocated with a closed UST site and was not considered further. No further action for TPH recommended.
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Table 2. Soil Sample Results for Samples that Exceed the Tier 2 Screening Level for TPH Compounds

TPH Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard

TPH Area 
Number Subarea Point ID Sample ID Sample Date Related Investigation

Top Depth 
(ft bgs)

Bottom 
Depth (ft 

bgs) Analyte
Result 

(mg/kg)

Navy Tier 
2 SL 

(mg/kg)
PAH also 
sampled?

BTEX also 
sampled?

1 AREA F1-SUBAREA 1 A220GB009 A220GP021 06-Aug-03 Additional Sampling 3 3.5 DIESEL RANGE ORGANICS 790 500 Yes Yes

1 AREA F1-SUBAREA 1 A220GB009 A220GP022 06-Aug-03 Additional Sampling 5 5.5 DIESEL RANGE ORGANICS 1200 500 Yes Yes

1 AREA F1-SUBAREA 1 A220GB009 A220GP023 06-Aug-03 Additional Sampling 7 7.5 DIESEL RANGE ORGANICS 1800 500 Yes Yes

1 AREA F1-SUBAREA 1 A220GB009 A220GP024 06-Aug-03 Additional Sampling 9 9.5 DIESEL RANGE ORGANICS 1200 500 Yes Yes

1 AREA F1-SUBAREA 1 IR04GB189(H21) 144IR04GP267 09-Mar-94 Phase 2 RI 3 3.5 DIESEL 2104 500 No Yes

1 AREA F1-SUBAREA 1 IR04GB189(H21) 144IR04GP267 09-Mar-94 Phase 2 RI 3 3.5 GASOLINE RANGE ORGANICS 808 500 No Yes

1 AREA F1-SUBAREA 1 IR04GB189(H21) 144IR04GP269 09-Mar-94 Phase 2 RI 4.5 5 DIESEL 2318 500 No Yes

1 AREA F1-SUBAREA 1 IR04GB326 136IR04GP081 26-May-98 Group II/III Accelerated Study 3 3.5 DIESEL RANGE ORGANICS 1000 500 No No

2A AREA F1-SUBAREA 1 A220GB004 A220GP010 08-Aug-03 Additional Sampling 0.5 1 DIESEL RANGE ORGANICS 650 500 Yes Yes

2A AREA F1-SUBAREA 1 A220GB004 A220GP010 08-Aug-03 Additional Sampling 0.5 1 MOTOR OIL RANGE ORGANICS 5300 2500 Yes Yes

2A AREA F1-SUBAREA 1 IR04GB234(L17) 144IR04GP247 23-Feb-94 Phase 2 RI 0.25 0.75 DIESEL 3654 500 No Yes

2A AREA F1-SUBAREA 1 IR04GB234(L17) 144IR04GP247 23-Feb-94 Phase 2 RI 0.25 0.75 GASOLINE RANGE ORGANICS 778 500 No Yes

2A AREA F1-SUBAREA 1 IR04GB323 136IR04GP064 22-May-98 Group II/III Accelerated Study 0.5 1 MOTOR OIL RANGE ORGANICS 2700 2500 No No

2B AREA F1-SUBAREA 1 IR04GB222(M18) 144IR04GP243 23-Feb-94 Phase 2 RI 1 1.5 DIESEL 8753 500 No Yes

2B AREA F1-SUBAREA 1 IR04GB222(M18) 144IR04GP243 23-Feb-94 Phase 2 RI 1 1.5 GASOLINE RANGE ORGANICS 1955 500 No Yes

2C AREA F1-SUBAREA 1 IR04GB200(L20) 144IR04GP238 23-Feb-94 Phase 2 RI 1.5 2 DIESEL 5261 500 No Yes

2C AREA F1-SUBAREA 1 IR04GB200(L20) 144IR04GP238 23-Feb-94 Phase 2 RI 1.5 2 GASOLINE RANGE ORGANICS 719 500 No Yes

2C AREA F1-SUBAREA 1 IR04GB321 136IR04GP054 22-May-98 Group II/III Accelerated Study 0.5 1 MOTOR OIL RANGE ORGANICS 5100 2500 No No

2C AREA F1-SUBAREA 1 IR04GB321 136IR04GP055 22-May-98 Group II/III Accelerated Study 1.5 2 MOTOR OIL RANGE ORGANICS 8400 2500 No No

3 AREA F1-SUBAREA 2 A187GB008 A187GP016 12-Aug-03 Additional Sampling 2 2.5 DIESEL RANGE ORGANICS 920 500 No No

3 AREA F1-SUBAREA 2 A187GB008 A187GP016 12-Aug-03 Additional Sampling 2 2.5 MOTOR OIL RANGE ORGANICS 6700 2500 No No

3 AREA F1-SUBAREA 2 A187GB008 A187GP017 12-Aug-03 Additional Sampling 4 4.5 DIESEL RANGE ORGANICS 3300 500 No No

3 AREA F1-SUBAREA 2 A187GB008 A187GP017 12-Aug-03 Additional Sampling 4 4.5 MOTOR OIL RANGE ORGANICS 13000 2500 No No

3 AREA F1-SUBAREA 2 A187HA006 136A187HS018 09-Jun-98 Group II/III Accelerated Study 3 4 DIESEL RANGE ORGANICS 545 500 Yes Yes

3 AREA F1-SUBAREA 2 A187HA006 136A187HS018 09-Jun-98 Group II/III Accelerated Study 3 4 MOTOR OIL RANGE ORGANICS 2600 2500 Yes Yes

4 AREA F1-SUBAREA 2 A080SS006 136A080CS006 30-Sep-97 Group II/III Accelerated Study 0 0.5 MOTOR OIL RANGE ORGANICS 2800 2500 Yes No

5 AREA F1-SUBAREA 4 UST190-B-7 116B74.5 01-May-92 UST 190 Investigation 4.5 5 DIESEL RANGE ORGANICS 740 500 Yes Yes

6 AREA F1-SUBAREA 4 A075GB016 A075GP063 05-Aug-03 Additional Sampling 2 2.5 DIESEL RANGE ORGANICS 620 500 No No

6 AREA F1-SUBAREA 4 A075GB016 A075GP065 05-Aug-03 Additional Sampling 6 6.5 MOTOR OIL RANGE ORGANICS 5300 2500 No No

6 AREA F1-SUBAREA 4 A075GB016 A075GP065 05-Aug-03 Additional Sampling 6 6.5 DIESEL RANGE ORGANICS 1000 500 No No

6 AREA F1-SUBAREA 4 A075GB017 A075GP067 05-Aug-03 Additional Sampling 2 2.25 DIESEL RANGE ORGANICS 3200 500 No No

6 AREA F1-SUBAREA 4 A075GB017 A075GP067 05-Aug-03 Additional Sampling 2 2.25 MOTOR OIL RANGE ORGANICS 7000 2500 No No

7 AREA F1-SUBAREA 4 A190W02 116WI009 22-Sep-95 UST 190 Investigation 1.5 2 DIESEL RANGE ORGANICS 620 500 No Yes

8 AREA F1-SUBAREA 4 A248GB001 A248GP001 14-Aug-03 Additional Sampling 0 0.5 DIESEL 710 500 No Yes
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Table 2. Soil Sample Results for Samples that Exceed the Tier 2 Screening Level for TPH Compounds

TPH Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard

TPH Area 
Number Subarea Point ID Sample ID Sample Date Related Investigation

Top Depth 
(ft bgs)

Bottom 
Depth (ft 

bgs) Analyte
Result 

(mg/kg)

Navy Tier 
2 SL 

(mg/kg)
PAH also 
sampled?

BTEX also 
sampled?

9 AREA F1-SUBAREA 5 A017GB007 136A017GP021 02-Oct-98 Group II/III Accelerated Study 1 1.5 MOTOR OIL RANGE ORGANICS 3900 2500 No No

10 AREA F1-SUBAREA 1 IR04GB197(AA21) 144IR04GP271 09-Mar-94 Phase 2 RI 7 7.5 DIESEL 1696 500 No Yes

11 AREA F1-SUBAREA 4 UST190-B-10 116B106.5 01-May-92 UST 190 Investigation 6.5 7 DIESEL RANGE ORGANICS 720 500 Yes Yes
11 AREA F1-SUBAREA 4 UST190-B-10 116B108.0 01-May-92 UST 190 Investigation 8 8.5 DIESEL RANGE ORGANICS 2300 500 Yes Yes
12 AREA F1-SUBAREA 1 SPR-A221WSSP801 SPR261-98 18-Mar-98 Group II/III Accelerated Study 8 8 DIESEL RANGE ORGANICS 541 500 No Yes
13 AREA F1-SUBAREA 4 USTA225-1 A225WB001 27-Nov-06 UST A225 Investigation 3 4 DIESEL RANGE ORGANICS 1400 500 No Yes

Notes:
Tier 2 Screening Levels are based on Water Board (2008) soil gross contamination ceiling values.  
BTEX Benzene, toluene, ethylbenzene, xylene
mg/kg Millgrams per kilogram
PAH Polycyclic aromatic hydrocarbons
SL Screening level

Reference:
Water Board.  2008.  “Screening for Environmental Concerns at Sites with Contaminated Soil and Groundwater.”  San Francisco Bay Region.  Interim Final November 2007.  Revised May 2008.  

Available on-line at: <http://www.waterboards.ca.gov/sanfranciscobay/esl.shtml>
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Table 3. Groundwater Sample Results for Samples that Exceed the Tier 2 Screening Level for TPH Compounds
TPH Technical Memorandum, Investigation Area F1, Former Mare Island Naval Shipyard

TPH Area 
Number Subarea Point ID

Point 
Type Sample ID Sample Date Related Investigation

Top Depth 
(ft bgs)

Bottom 
Depth (ft 

bgs) Analyte
Result 
(mg/L)

Navy Tier 
2 SL 

(mg/L)
PAH also 
sampled?

BTEX also 
sampled?

11 AREA F1-SUBAREA 4 UST190-B-10 SB 116B10 06-May-92 UST 190 Investigation 0 0 DIESEL RANGE ORGANICS 0.8 0.64 No Yes

14 AREA F1-SUBAREA 4 UST190-B-11 SB 116B11 06-May-92 UST 190 Investigation 0 0 DIESEL RANGE ORGANICS 1.6 0.64 No Yes

15 AREA F1-SUBAREA 4 UST190-B-14 GB 116B14 06-May-92 UST 190 Investigation 0 0 DIESEL RANGE ORGANICS 2.5 0.64 No No

Notes:

BTEX Benzene, toluene, ethylbenzene, xylene
mg/L Milligrams per liter
PAH Polycyclic aromatic hydrocarbons
SL Screening level

Reference:
Water Board 2003. Revised Site Cleanup Requirements and Rescission of Order No. 91-082 and Order No. 96-070 for the Property Located at The Presidio of San Francisco, Board Order No. R2-2003-0080. September 17.

TPH-dr Tier 2 SLs for  areas within the 300 foot aquatic protection buffer of the wetland or Mare Island Strait are based on aquatic protection values from Water Board (2003) (0.64 mg/L).  There are no samples with results greater than the Tier 2 SLs for 
TPH-gr (0.443 mg/L) or TPH-mr (0.64 mg/L) at IA F1, or for the TPH-dr Tier 2 SLs for areas inland of the 300 foot aquatic protection buffer (5 mg/L).   
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Final Addendum to Technical Memorandum:  Evaluation of Extent of 
Contamination where Total Petroleum Hydrocarbon Sample Results Exceed 
Tier 2 Screening Levels at Investigation Area F1, Former Mare Island Naval 
Shipyard 
 
September 21, 2012  
 
Purpose and Background 
 
The Department of the Navy (Navy) presented the Total Petroleum Hydrocarbon (TPH) Technical 
Memorandum: Evaluation of Extent of Contamination where Total Petroleum Hydrocarbon Sample 
Results Exceed Tier 2 Screening Levels at Investigation Area (IA) F1, Former Mare Island Naval 
Shipyard to the regulatory agencies for review before the January 26, 2012, Base Realignment and 
Closure Cleanup Team (BCT) meeting.  After a discussion of the TPH memorandum at the BCT meeting, 
the regulatory agency representatives (Janet Naito of the California Department of Toxic Substances 
Control [DTSC], Elizabeth Wells of the San Francisco Bay Regional Water Quality Control Board [Water 
Board], and Carolyn d’Almeida of the U.S. Environmental Protection Agency [EPA]) concurred with the 
Navy’s recommendations for no further action (NFA) at TPH Areas 1, 2a, 3, 4, 5, 7, 8, 11, 12, and 13 
within IA F1 at the Former Mare Island Navy Shipyard.  The regulatory agencies requested additional 
information about the remaining five TPH Areas (2b, 2c, 6, 9, and 10) that were evaluated in the original 
TPH technical memorandum.   
 
In response to the agencies request for additional information, this addendum was prepared to support the 
NFA recommendations for these five remaining TPH areas. The original addendum was presented to 
DTSC, the Water Board, and EPA at a meeting on March 8, 2012.  Since that March 2012 meeting, the 
Navy has worked with the Water Board representative to develop and apply an additional groundwater 
Tier 2 SL for assessing TPH in groundwater for areas within 300 feet from the Mare Island Strait.  Verbal 
concurrence on the buffer zone and development of additional T ier 2 screening levels (SLs) was reached 
on September 6, 2012.  The section of this addendum titled Development of Tier 2 SLs for TPH-gr, TPH-
dr, and TPH-mr in Soil and Groundwater has been revised to reflect the additional groundwater SLs used 
for the TPH area evaluations.  All other sections of this addendum remain unchanged from what was 
submitted to the agencies on March 8, 2012, with the exception that descriptions of the comment 
resolution for each of the five TPH areas addressed in this addendum have been added.   
 
This addendum provides responses to regulatory agency comments, as well as additional supporting lines 
of evidence for NFA at five TPH areas (2b, 2c, 6, 9, and 10).  This addendum also includes relevant pages 
of the supporting documents referenced in the text.  Furthermore, this addendum provides the approach 
used to develop the Tier 2 SLs for TPH compounds (TPH as gasoline range [TPH-gr], TPH as diesel 
range [TPH-dr], and TPH as motor oil range [TPH-mr]), and information about how the sampling 
locations for TPH were selected, as requested by the regulatory agencies.  P lease note that the Tier 2 SLs 
for soil and the Tier 2 SLs for groundwater in areas more than 300 feet from Mare Island Strait are the 
same comparison criteria used for TPH in the draft final remedial investigation (RI) report.  The Tier 2 
SLs for groundwater in areas within 300 feet from the Mare Island Strait was developed in consultation 
with the Water Board and is described in this addendum and used in the updated “Technical 
Memorandum:  Evaluation of Extent of Contamination where Total Petroleum Hydrocarbon Sample 
Results Exceed Tier 2 Screening Levels at Investigation Area F1, Former Mare Island Naval Shipyard” 
that this addendum supports. References to figures in this memorandum refer to figures presented in the 
main text of the TPH technical memorandum. 
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Responses to Agency Comments and Additional Supporting Information for 
TPH Areas 2b, 2c, 6, 9, and 10 

TPH Area 2b and 2c (equipment yard north of Building A222) - Figures 1, 2, and 3 of the 
TPH Technical Memorandum 

Agency Comment: There are only 3 to 4 samples in the entire yard above the Tier 2 SLs for TPH and 
they are delineated laterally by TPH-gr, TPH-dr, and TPH-mr results with non-detect (ND) and results 
below screening criteria; however, the samples are 30 to 100 feet away from each other.  Ms. Wells stated 
that she needed to check with her supervisor to see if she can concur with NFA and suggested the Navy 
present additional information supporting the NFA conclusion. 
 
Response to Comment:  Most of the TPH sample locations in this area (samples from locations with 
location IDs beginning with IR04GB) were biased based on observed staining as well as staining and 
hydrocarbon odor within borings advanced during the IR04 Geoprobe investigation (part of the Phase 2 
RI).  Based on a review of the boring logs (IR04GB200, IR04GB222, and IR04GB321) (see attached), 
TPH is present primarily in surface soils below asphalt pavement.   
 
The results from three off-site sample locations (IR04GB322, A220GB001, and A220GB002) just outside 
of the western IA F1 boundary have been added to Figures 1 through 3 (see attached).  These samples 
were collected during the 1994 Phase 2 RI (IR04GB322) and the 2003 additional sampling investigation 
(A220GB001, and A220GB002).  The additional samples collected in 2003 for analysis of TPH were 
collected to delineate the western extent of TPH-mr and TPH-dr contamination in the equipment yard.  
Results for TPH-gr and TPH-dr are ND or below Tier 2 SLs, with the exception of the TPH-mr result at 
IR04GB322.  All the detection limits were below the respective Tier 2 SLs.   
 
The elevated results of TPH-mr from 0.5 to 1 foot below ground surface (bgs) and 1.5 to 2 feet bgs at 
IR04GB322 are likely caused by the road base material observed in the IR04GB322 boring log (see 
attached) from 0 to 1 foot bgs; road base often contains asphalt and is sealed with oil or petroleum-based 
tack before the asphalt is laid down.  These results are “Y” qualified indicating that the chromatograms 
were representative of an “other fuel range”.  The elevated results are bounded vertically at 3 feet bgs and 
to the east by the ND result at on-site location IR04GB321.   
 
The off-site samples were not evaluated in the original dataset used in the TPH Technical Memorandum 
because they are located outside the IA F1 boundary.  The results from these three sample locations 
indicate that TPH contamination from the equipment yard in IA F1 did not extend to the west over the IA 
F1 boundary, except in areas where road base and asphalt.  
 
The Navy recommends NFA in TPH Areas 2b and 2c because they meet the criteria for closure of a low-
risk fuel site.  TPH Areas 2b and 2c are adequately characterized because the site history as an equipment 
yard, as well as observations made during the investigations, suggests that surface spills are limited to 
surface soil. The sample locations selected during the previous investigations were based on biased 
sampling of observed surface spills and represent the most likely TPH-impacted soils.  Furthermore, the 
lack of impact to downgradient groundwater suggests that contamination has not migrated vertically in 
soil to groundwater.   
 
As discussed during the January 26, 2012, BCT meeting, the munitions and explosives of concern (MEC) 
anomaly investigations will remove soil in some areas of the equipment yard.  There are category B 
anomalies present in the equipment yard area in the vicinity of TPH Areas 2b and 2c.  If necessary, when 
the current strategy to investigate 20 percent of the anomalies is applied, the areas can be strategically 
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selected to be collocated with TPH Areas 2b and 2c. This additional visual observation for subsurface 
TPH could provide an additional level of certainty that TPH impacts are not widespread in the former 
equipment yard area. 
 
Resolution:  The regulatory agencies concurred with the Navy’s recommendation for NFA for TPH Area 
2c on March 8, 2012.  The Water Board recommended further investigation of TPH Area 2b to delineate 
the lateral extent of contamination.  TPH Area 2b will be investigated and discussed in the upcoming 
feasibility study (FS) report for IA F1. 

TPH Area 6 (along the road and utility corridor in Subarea 4) - Figure 8 of the TPH 
Technical Memorandum 

Agency Comment:  Ms. Naito requested that the Navy review the boring log of A075GB016 to 
determine if the soil sample was collected within the water table at 8 feet bgs, where the results for TPH-
dr and TPH-mr were ND.  This location was sampled in August 2003 and vertically delineates the 
detection of TPH-dr and TPH-mr at 6 ft bgs.  
 
Response to Comment:  The boring log for A075GB016 (see attached) shows that no groundwater was 
observed during sampling; the boring was advanced to 10 feet bgs, past the deepest TPH sample at 8 feet 
bgs, which was ND for both TPH-dr and TPH-mr.  The detection limits for the sample at 8 feet bgs for 
TPH-dr and TPH-mr were 7.9 and 13 mg/kg, respectively.  The Navy recommends NFA for TPH Area 6.  
 
Resolution:  The regulatory agencies concurred with the Navy’s recommendation for NFA for TPH Area 
6 on March 8, 2012.  

TPH Area 9 (along road in Subarea 5) - Figures 10 and 20 of the TPH Technical 
Memorandum 

Agency Comment:  TPH-mr in sample A017GB007 is not bounded in soil within about 150 feet 
downgradient and no groundwater data for TPH-mr are shown downgradient of A017GB007.  Two 
closed underground storage tanks (USTs) (A-246E [that formerly held diesel fuel] and suspected UST A-
246W) were located downgradient, and soil and groundwater were sampled for TPH-dr as part of the 
UST investigations.  The regulatory agencies requested that the Navy review the data for the two UST 
investigations to determine if data exist for TPH-mr in soil and groundwater.  Specifically, Ms. Wells 
requested the Navy review the chromatographs for the UST investigations to obtain TPH-mr data.  
 
Response to Comment:  The boring log for A017GB007 shows that asphalt overlies soil in TPH Area 9, 
which potentially could have caused the high concentration detected at TPH Area 9.  The chromatographs 
for the samples collected during the downgradient UST A-246E investigation are not available for review.  
However, TPH-mr results for two soil and two groundwater samples (all ND) collected as part of the 
1993 UST A-246E removal and investigation (PRC 1994) (see attached), as well as TPH-mr results from 
two groundwater samples (ND) collected in 1997 to support site closure, are available.  Samples were not 
collected to support closure of UST A-246W because a geophysical investigation concluded that no tank 
was present.  The UST A-246E results as well as the likelihood that the TPH release was associated with 
overlying asphalt support NFA for TPH Area 9; therefore the Navy recommends NFA.   
 
Further detail is provided below for the previous downgradient UST A-246E investigations and resultant 
TPH data and data analysis used for TPH Area 9:   
 
(1) The boring logs for collocated borings A017GB007 and A017GB012 (see attached) indicate that the 

boring location is covered with asphalt, and it is likely that the elevated result of 3,900 mg/kg from 
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the 1998 investigation was influenced by the petroleum products used in the asphalt.  The 1998 result 
is “Y” qualified indicating that the chromatogram was representative of an “other fuel range.”  The 
elevated result is bounded vertically at 3 feet bgs.   
 

(2) Soil and groundwater samples collected downgradient of TPH Area 9 after the removal of UST A-
246E did not identify TPH-mr concentrations above the Tier 2 SL.  The results are reported in the 
UST Removal Summary and PA Report (PRC 1994) (see attached).  Please note that the report text 
only discusses the soil and groundwater sample results for TPH-dr and benzene, toluene, 
ethylbenzene, and xylenes (BTEX), however, the analytical results appendix (Appendix D) also 
provides results for TPH-mr.  This discussion focuses on TPH-mr only; the results are provided 
within this addendum as part of the extracted pages from the report (PRC 1994) (see attached). 
 
UST A-246E was removed on January 25 and 26, 1993.  Two soil samples from two locations (246-
S-E1 and 246-S-E2) were collected on January 26, 1993, from approximately 5 feet bgs at the 
northwest and southeast corners of the UST excavation (see Figure 10 [see attached] – sample 
locations were renamed 191246-S-E1 and 191246-S-E2).  The soil sample analysis results for TPH-
mr all were ND.  The reporting limit for these samples was 12 mg/kg (no detection limit was 
available), well below the Tier 2 SL of 2,500 mg/kg.    
 
Two groundwater samples were also collected on January 26, 1993 from the UST excavation (246-
W-4.0 and 246-W-8.3) as shown on Figure 20 (see attached).  Samples represented one original and 
one duplicate.  The groundwater samples were analyzed for TPH-mr and the analytical results (see 
attached) were ND.  However, this result is not useful because the reporting limits of 50,000 and 
250,000 micrograms per liter (µg/L) for the samples exceeded the Tier 2 SL of 5,000 µg/L because 
the laboratory was required to dilute the sample prior to analysis.  TPH-dr was also detected in the 
samples at concentrations exceeding Tier 2 SLs; however, the report attributes the detections to the 
small spillage of diesel fuel that occurred during UST removal. 
 
Soil results support that TPH-mr is not present in soil.  TPH-mr in groundwater was also not detected, 
although the detection limits were higher than the Tier 2 SL.  However, groundwater samples 
collected 10 feet downgradient of the former UST 246-E location in 1997 were also ND at a detection 
limit below the Tier 2 SL, as described below under item 3 (Figure 20).  
 

(3) The concentration of TPH-mr in a groundwater sample collected downgradient of UST A-246E was 
ND at a detection limit below the Tier 2 SL of 5,000 ug/L.  The results are reported in Tetra Tech and 
Morrison Knudsen Corporation (1998) (see attached). 
 
In 1997, boring (A-246E-M01) was advanced to 8 feet bgs approximately 10 feet downgradient of the 
former location of UST A-246E (downgradient from TPH Area 9).  The boring lithology shows 2 
inches of topsoil underlain by 8 feet of gravel backfill in the former UST excavation.  Two water 
samples were collected from the boring, one at high tide and the other at low tide.  Groundwater 
samples collected during high and low tide showed no detectable concentrations of TPH-mr 
(detection limit was 100 µg/L). TPH-dr was detected in groundwater at 200 µg/L, which is below the 
Tier 2 SL of 5,000 µg/L (Tetra Tech and Morrison Knudsen Corporation 1998).  
 
The groundwater results for TPH-mr from the sample downgradient of the former UST A-246E 
location as well as downgradient of TPH Area 9 provide additional support that groundwater has not 
been contaminated by a TPH release from TPH Area 9. 
 

(4) The Navy looked further into the rationale for collecting the sample from location A017GB012 at 
TPH Area 9 during the 2003 additional sampling investigation.  This sample was collocated with the 
previously detected high TPH-mr concentration of 3,900 mg/kg at location A017GB007.  The sample 
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location was selected to further assess TPH-mr contamination at A017GB007 (Sullivan and Tetra 
Tech [SulTech] 2003) (see attached).  
 
The 2003 sample from location A017GB012 contained TPH-mr at concentrations well below the Tier 
2 SL.  No petroleum staining was observed in the soils from the boring, and the soil was noted to be 
composed of a high plasticity clay with low permeability.  Soil samples were collected at 1 to 1.5 feet 
bgs and analyzed for SVOCs, VOCs, TPH-dr and TPH-mr.   No SVOCs and VOCs were detected, 
other than phenanthrene at low levels (0.018 mg/kg).  No comparison criteria is available for 
phenanthrene, however it was not identified as a risk-driver in the human health or ecological risk 
assessments.  TPH-dr and TPH-mr were detected at 16 and 190 mg/kg, respectively; well below Tier 
2 SLs (500 and 2,500 mg/kg, respectively) in the soil sample from 1 to 1.5 feet bgs.   
 

The source of contamination in TPH Area 9 was likely either a small surface spill on the side of the road 
or was caused by the overlying asphalt.  Re-sampling in the area did not indicate the presence of TPH 
above the Tier 2 SL, and other soil and groundwater samples in the area do not indicate a potential impact 
to groundwater downgradient associated with TPH Area 9.   Therefore, the Navy recommends NFA for 
TPH Area 9. 
 
Resolution:  The regulatory agencies concurred with the Navy’s recommendation for NFA for TPH Area 
9 on March 8, 2012.  

TPH Area 10 (near the wetland in Subarea 1) - Figure 2 of the TPH Technical Memorandum 

Agency Comment:  Ms. Naito and Ms. Wells requested that the Navy review the boring log for 
IR04GB197(AA21) because a sample of TPH-dr was collected at 7 feet bgs, and no other samples were 
collected above or below it.  The regulatory agencies requested that the Navy determine if any indications 
of TPH contamination were observed from 0 to 7 feet bgs.   
 
Response to Comment:  The boring log for IR04GB197 (AA21) (see attached) does not show any 
evidence of observed contamination within the 0 to 7 feet depth interval.  Wood debris was observed in 
fill material at the bottom of the 2 to 5 feet bgs interval; however, it is unlikely related to the 
contamination at 7 feet bgs, where the sample was collected.  The sample depth corresponds to a low 
organic vapor monitor reading and an observation of minor organics associated with Bay Mud.  The Navy 
recommends NFA for TPH Area 10.    
 
Resolution:  The regulatory agencies concurred with the Navy’s recommendation for NFA for TPH Area 
10 on March 8, 2012.  

Development of Tier 2 SLs for TPH-gr, TPH-dr, and TPH-mr in Soil and 
Groundwater  

This section describes the development of the Tier 2 screening levels used for the Final RI report and the 
TPH evaluation conducted at IA F1.  The Water Board’s environmental screening level (ESL) document 
presents a tiered approach to environmental risk assessments (Water Board 2008).  Under Tier 1, sample 
data are directly compared with ESLs selected for the site and decisions are made regarding the need for 
additional site investigation, remedial action, or a more detailed risk assessment.  The ESL document also 
provides guidance for development of Tier 2 SLs to more closely reflect site-specific conditions or 
assumptions other than those used to develop Tier 1 ESLs.   
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The sections below describe the site specific considerations applied to development of Tier 2 SLs for IA 
F1.    

Development of Soil Comparison Criteria 

The ESLs for TPH compounds include values for shallow soil (0 to 10 feet bgs) associated with an 
industrial reuse scenario and where groundwater is not a source of drinking water (see Table 1 below).  
Both conditions apply to IA F1.  Water Board Tier 1 ESLs for soil are designed to meet four 
environmental concerns related to soil quality, including: 

1) direct exposure to humans; 
2) exposure to terrestrial receptors; 
3) leaching to groundwater and migration to surface water; and 
4) gross contamination.   

The Navy has conducted human health and ecological risk assessments using data for surrogate chemicals 
for TPH (polycyclic aromatic hydrocarbons [PAHs] and benzene, toluene, ethylbenzene, toluene [BTEX]) 
using standard methods to address direct exposure to humans and exposure to terrestrial receptors 
(Appendices I and J of the Final RI Report).  The risk assessments conducted as part of the remedial 
investigation have addressed two of the four environmental concerns that the ESLs are designed to meet 
(#1 and #2).    

Groundwater data for IA F1 was reviewed to determine whether TPH compounds are leaching to 
groundwater.  In general, TPH compounds in groundwater are present at low, residual concentrations; 
however, there is no discernible remaining release area or areas where TPH is present, and remaining 
plumes do not contain high chemical concentrations driving migration of a plume, as shown in this 
technical memorandum.  Where available, groundwater data show that TPH concentrations at 
downgradient sample locations are below the SLs and subject to natural biodegradation, and that 
migration of TPH to groundwater is of limited concern.  Groundwater at IA F1 has also been granted a 
beneficial use exception for shallow groundwater as a source of drinking water (Water Board 2010); 
therefore, the likelihood of ingestion is low so the impact of potential drinking water is not a concern at 
the site.      

The primary sources of TPH contamination at IA F1, USTs, have been removed, and only residual 
contamination from small surface releases remains.  The lateral extent of surface releases is demonstrated 
in this technical memorandum.  Additionally, storm drain utility corridors have been evaluated and 
removed and/or replaced to reduce the potential for migration of residual TPH contamination to sensitive 
receptors in and adjacent to Mare Island Strait.  Finally, surface water contamination from residual soil 
contamination at IA F1 has not been observed. 

Risk assessment results indicate that TPH or surrogate chemicals pose no unacceptable risk to human 
health or ecological receptors in soil.  Leaching and migration of residual TPH compounds to 
groundwater and surface water is limited because sources of contamination have been removed.    
Therefore, gross contamination is the last remaining environmental concern related to TPH that is not 
covered by prior Navy analysis.    

To address this concern, the Navy developed Tier 2 SLs for IA F1 soils from 0 to 10 feet bgs (see Table 1 
below)  based on the soil gross contamination ceiling values used in industrial areas where groundwater is 
not a current or potential drinking water source for shallow soils (0 to 10 feet bgs).  These values were 
taken from Table H-2 in the Water Board ESL document (Water Board 2008).  Soil gross contamination 
ceiling values are intended to address potential nuisance issues, restrict the presence of potentially mobile 
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free product, and limit the overall degradation of soil quality.  The most conservative Industrial/ 
Commercial Gross Contamination Ceiling Levels were selected based on chemical properties and lack of 
site-specific odor or vapor pressure data.  The gross contamination ceiling level of 500 mg/kg was 
selected for TPH-gr and TPH-dr, while the level of 2,500 mg/kg was selected for TPH-mr because it is a 
non-odorous chemical, as specified in Tables H-1 and H-2 (Water Board 2008). 

Table 1. Soil Comparison Table 

TPH Compound 

Water Board 
Tier 1 ESL 

(mg/kg) 

Site-Specific 
Tier 2 SL 
(mg/kg) Basis for Selection of Tier 2 SL 

TPH gasoline 
range (TPH-gr)  

180a 500b 

Risk assessment results indicate that TPH or surrogate 
chemicals pose no unacceptable risk to human health or 
ecological receptors in soil. Leaching and migration of 
residual TPH compounds to groundwater and surface 
water is limited because sources of contamination have 
been removed. Therefore, gross contamination is the last 
remaining environmental concern related to TPH that is 
not covered by prior Navy analysis. 

TPH diesel range 
(TPH-dr) 

TPH residual fuels 
(motor oil range) 
(TPH-mr) 

2,500a 2,500a,b Both values are the same. 

Notes: 
a Based on soil contamination leach ing to groundwater and potentially migrating to off-site surface water receptors. 
b These Tier 2 SLs were used for all soil depths; the values recommended for use for gross contamination in deep soils (greater than 10 

feet bgs) are less conservative than those for shallow soils  (Water Board 2008).  

Development of Groundwater Comparison Criteria 

The ESLs for TPH compounds in groundwater include values for an industrial reuse scenario and where 
groundwater is not a source of drinking water (see Tables 2 and 3 below). Both conditions apply to IA F1.  
Water Board Tier 1 ESLs for groundwater are designed to meet four environmental concerns related to 
groundwater quality, including:  

1) impact to drinking water; 
2) vapor intrusion to buildings; 
3) exposure to aquatic receptors via groundwater discharge to surface water; and 
4) gross contamination.   

IA F1 has been granted a beneficial use exception for shallow groundwater as a source of drinking water 
(Water Board 2010); therefore, the likelihood of ingestion is low so the impact of potential drinking water 
is not a concern at the site.  To assess the impact of vapor intrusion from groundwater to buildings, the 
Navy conducted a site-specific evaluation of human health risk using standard risk assessment and 
modeling approaches, including the vapor intrusion pathway, and found no unacceptable risk to 
applicable receptors (Appendix I).  The drinking water beneficial use exception for shallow groundwater 
and the risk assessment conducted as part of the remedial investigation have addressed two of the four 
environmental concerns that the Tier 1 ESLs are designed to meet (#1 and #2).    

Exposure to aquatic receptors and gross contamination are the remaining environmental concerns for 
groundwater underlying the sites that are not already addressed.  To address potential exposure concerns 
for aquatic receptors, the Navy evaluated Tier 2 SLs for groundwater within a buffer zone of 300 feet of 
Mare Island Strait (see Table 2 below).  For areas more than 300 feet from Mare Island Strait, the 
exposure pathway from groundwater to the surface water body is considered incomplete because it is 
unlikely the contamination will travel greater than 300 feet based on studies at performed at Lawrence 
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Livermore National Laboratory.  For areas inland of the 300 foot buffer zone, the Navy selected Tier 2 
SLs for potential human exposure to gross contamination in groundwater (see Table 3 below). 

An aquatic protection value of 443 micrograms per liter (µg/L) for TPH-gr was selected as a Tier 2 SL for 
the 300 foot buffer zone based on an aquatic toxicity study at the San Francisco Presidio demonstrating 
protection of aquatic receptors (Montgomery Watson 1999); this value was required for the San Francisco 
Presidio in Water Board Order R2-2003-0080 (Water Board 2003).  An aquatic protection value of 640 
µg/L for TPH-dr and TPH-mr was selected as a Tier 2 SL for the 300 foot buffer zone.  The TPH criterion 
for TPH-dr and TPH-mr is based on screening levels developed for use at the San Francisco Airport under 
Regional Water Board Order 99-045 (Water Board 1999).  It is reasonable to apply the Tier 2 SLs 
developed for use at the Presidio and San Francisco Airport to Mare Island since the three sites are 
located on filled land along the Bay margin, have shallow groundwater, fresh to brackish water bearing 
zones, and have ecologically sensitive wetland areas.  

Table 2.  Comparison Table for Shallow Groundwater Within Aquatic Protection Buffer Zone of 300 
Feet 

TPH 
Compound 

Water 
Board Tier 

1 ESL 
(µg/L) 

Site-
Specific 

Tier 2 SL 
(µg/L) Basis for Selection of Tier 2 SL  

TPH gasoline 
range  (TPH-
gr)  

210a 

443 

The site has received a drinking water beneficial use exception for 
shallow groundwater from the Water Board.  Tier 2 SL is 
protective of aquatic receptors.  Vapor intrusion to buildings has 
been evaluated and poses no unacceptable risk to applicable 
receptors.  Value was derived from a bioassay toxicity study using 
water fleas, green algae, and fathead minnows presented in an 
ecological assessment performed for the Presidio of San Francisco 
(Montgomery Watson 1999). Suggested value required by Water 
Board Order R2-2003-0080 (Water Board 2003). 

TPH diesel 
range (TPH-
dr) 

640 

The site has received a drinking water beneficial use exception for 
shallow groundwater from the Water Board.  Vapor intrusion to 
buildings has been evaluated and poses no unacceptable risk to 
applicable receptors.  Tier 2 SLs are protective of aquatic 
receptors.  Values were based on screening values for protection 
of aquatic species at San Francisco Airport (Water Board 1999). 

TPH residual 
fuels (motor 
oil range) 
(TPH-mr) 
Notes: 
a Values are based on noncarcinogenic drinking water screening level for humans (Water Board 2008). 

The exposure pathway from groundwater to the surface water body is considered incomplete for areas 
located more than 300 feet from Mare Island Strait, therefore an alternate set of Tier 2 SLs were 
developed for inland groundwater.  The assumption that sensitive aquatic receptors located more than 300 
feet from a site will not be adversely affected by TPH-contaminated groundwater is based on studies at 
the Lawrence Livermore National Laboratory of benzene at a concentration of 10 parts per billion, in 
which plume lengths in 90 percent of the cases studied did not exceed 250 feet (Rice and others 1995).  In 
addition, Shih and others (2004) concluded that the average length of a dissolved gasoline plume is 
approximately 250 feet.  The Navy has agreed to an additional 50 foot buffer to account for a potential 
mixing zone between surface water and groundwater.  While the Navy agrees to the 300 foot buffer for 
IA F1, the Navy notes that this is a conservative estimate of potential impacts to aquatic receptors and that 
TPH-dr is the only hydrocarbon present at concentrations in excess of its Tier 2 SL, and that heavier 
hydrocarbons such as TPH-dr are not likely to migrate as far from the source as a particle of benzene. 

For inland areas located greater than 300 feet from Mare Island Strait, gross contamination is the last 
remaining environmental concern for groundwater underlying the sites that are not already addressed by 
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either site-specific conditions or the RI’s risk assessment evaluations.  To address this concern, the Navy 
developed Tier 2 SLs for IA F1 groundwater greater than 300 feet inland of Mare Island Strait (see Table 
3 below) based on approximate solubility of diesel fuel and light motor oil in water and nuisance and odor 
concerns (ATSDR 2001).  These values were taken from Table I-2 in Water Board (2008).   

Table 3.  Comparison Table for Groundwater Inland of Aquatic Protection Buffer Zone of 300 Feet 
TPH 

Compound 
Water 

Board Tier 
1 ESL 
(µg/L) 

Site-
Specific 

Tier 2 SL 
(µg/L) 

Basis for Selection of Tier 2 SL  

TPH gasoline 
range  (TPH-
gr)  

210a 5,000b 

The site has received a drinking water beneficial use exception for 
shallow groundwater from the Water Board.  Risk assessment 
results indicate that TPH or surrogate chemicals pose no 
unacceptable risk to human health from groundwater via the vapor 
intrusion model.  Vapor intrusion to buildings has been evaluated 
and poses no unacceptable risk to applicable receptors.  Site-
specific data indicate that TPH in groundwater is not migrating to 
off-site surface water receptors.  Therefore, gross contamination is 
the last remaining environmental concern that is not covered by 
prior Navy analysis. 

TPH diesel 
range (TPH-
dr) 
TPH residual 
fuels (motor 
oil range) 
(TPH-mr) 
Notes: 
a Values are based on noncarcinogenic drinking water screening level for humans. 
b Values are based on the nuisance odor threshold. 

The approach of using gross contamination ceiling values for areas not bordering Mare Island Strait is 
consistent with other recent Mare Island removal actions for TPH, including the cleanup at the Former 
North Building Ways (TN and Associates, Inc. 2009) and the Defense Reutilization and Marketing Office 
(Weston Solutions, Inc. [Weston] 2009). 

Rationale for TPH Sample Collection during Previous IA F1 Investigations 
TPH sampling was conducted during multiple soil and groundwater investigations at IA F1.  Samples 
were collected for TPH analysis during UST removal actions, where staining was observed in industrial 
areas, which used petroleum, oils, and lubricants, and in industrial areas where comingled chemical 
releases may have occurred from multiple industrial activities.  Sampling was typically biased toward an 
observed release, spill or stain, or industrial activity or feature where a documented or undocumented 
release may have occurred.  An overview of the basis for the various TPH sampling activities is provided 
below for USTs and in chronological order by other investigations. 

Underground Storage Tank Investigations 

Samples associated with USTs A-71, A-190, A-221W, A-225, A-246E, A266S, and A-267 were included 
in the dataset used to evaluate residual TPH contamination at IA F1 within this TPH Technical 
Memorandum.  USTs were evaluated either as part of the basewide UST program, or individually as part 
of a separate investigation.  Investigations of USTs were conducted as part of the petroleum program at 
Mare Island, which is separate from the CERCLA program.  Data from other IA F1 UST investigations 
were not included in the TPH technical memorandum dataset because they have not been loaded into the 
Navy’s database, as the data did not conform to the Navy’s quality control requirements.  

USTs A-71, A-190, and A-246E were investigated and removed from 1992 to 1993 (PRC 1994).  
Sampling and analysis of soil and groundwater near the USTs were performed before and during their 
removal.  A subsequent investigation of USTs A-71, A-226, A-246E, and A-914 was conducted in 1997 
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to evaluate potential soil and groundwater contamination (Tetra Tech and Morrison Knudsen Corporation 
1998). 

UST A-221 W was investigated in March 1998.  One soil sample was collected at a depth of 8 feet bgs 
from location SPR-A221WSSP801 and one grab groundwater sample was collected from location 
SPR-A221WWS006601.  These samples were collected to evaluate the potential presence of TPH and 
BTEX in soil after the excavation of a 2.5-inch steel pipe (SSPORTS 1999). 

Soil and groundwater samples were collected near USTs A-226 and A-267 in 2006 to further define the 
nature and extent of potential contamination at the former UST locations.  A monitoring well was 
installed within the footprint of the former UST excavation at UST A-225 to assess whether free product 
or contaminants was still present in excess of site screening criteria.  A well was also installed within the 
footprint of the former UST excavation at UST A-267 to assess groundwater conditions (SulTech 2007).   

UST A-266S was investigated in 2011.  Soil and groundwater samples were collected from two soil 
borings and two temporary wells inside Building A266 to determine if a total petroleum hydrocarbon 
(TPH) release occurred from suspected UST A266S (SES-Tech 2011). 

Phase II Remedial Investigation for IR04, 1993 

Between November 1993 and October 1994, a Phase II RI was conducted for IR04, which is adjacent to 
IA F1 to the North.  During the Phase II RI, soil samples were collected to assess the extent of sand blast 
material in soil.  Borings were completed in an extensive grid pattern with 50-foot centers (PRC 1996).  
Soil samples were analyzed for TPH in areas where soil staining and hydrocarbon odors were observed.   

In 1998, the boundaries for IR04 and F1 were revised so ordnance-related buildings (A215, A220, A221, 
A222, and A223) were located in IA F1 and no longer within IR04.  As a result, sampling locations and 
data collected during the IR04 grid sampling program are now included in IA F1 evaluations.   

Group II/III Accelerated Study, 1997 and 2000 

Samples were collected and analyzed for TPH and other constituents to delineate the extent of 
contamination in areas previously identified as needing further investigation in the Ordnance PA (PRC 
1995c) and the Operating Unit 3 RI report (PRC 1996).  Sample locations were biased toward areas of 
known contamination, observed oil stains, and below floor drains and other holes in overlying building 
floors. 

Intrusive Investigation for Unexploded Ordnance and Removal of Anomalies IA F1 and F2, 
2000 

An intrusive investigation for TPH, and MEC, and other CERCLA contaminants was conducted in IAs F1 
and F2 in 2000 (Weston 2002).  The purpose of this investigation was to identify and remove metallic 
anomalies, remove soil associated with the anomalies, and demolish buildings that were formerly used to 
manufacture, handle, load, and store explosives.  Confirmation samples were collected at the bottom and 
side walls of the excavations.  If contamination was found, the pit was further excavated, and 
confirmation sampling was conducted iteratively until contaminant concentrations were below industrial 
comparison criteria.  
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Additional Sampling at IA F1, 2003 

Additional sampling was conducted at IA F1 based on findings in the Group II/III accelerated study (PRC 
1997). The additional sampling included further step-out and step-down sampling in several areas of IA F1, 
including areas near Buildings A17, A267, A71, A75, A76, A80, A187, A215, A220, A223, A159, A216, 
and A248 (SulTech 2003).  Sample locations were biased toward areas and depth intervals where previous 
sample results exceeded screening criteria including areas with elevated levels of TPH in soil. Many areas 
sampled for TPH also included analysis for VOCs and SVOCs and these results were used to support 
human health and ecological risk assessments.   

Data Summary Report for Additional Site Investigation, Soil and Groundwater Sampling at IA 
F1, 2007 

Additional soil samples were collected in 2007 to further define the extent of contamination at 15 building 
areas (Buildings A15, A31, A54, A190, A226, A228, A258, A266, A278, A280, and A288 and demolished 
Buildings A073, A198, A053, and A062) located in IA F1.  Samples were collected from 0 to 2 and 2 to 4 
feet bgs at each location to address comments and concerns provided by the regulatory agencies and to 
supplement data and observations previously presented in the draft RI for IA F1 (SulTech 2005), the final 
PA for ordnance sites (PRC 1995a), and the final PA/SI for non-radiological sites (PRC 1995b).  These 
sample locations were all biased based on previous observations or activities at each site and historical 
sample data for previous investigations.   
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Boring Logs for IR04GB200, IR04GB222, and IR04GB321 
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB200 (L20) 
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GEOLOGIC DESCRIPTION 

SiLTY SAND, olive (5Y 4/4) with grayish olive (10Y 4/2) mottling, fine-grained, 

poorly graded, medium dense, damp to saturated, with petroleum hydrocarbOn 

odor, static "''ater levei at 3.9 feet 

SILTY CLAY, dark olive gray (5Y 3/2) with minor olive black (5Y 2/1) staining, low 

plasticity, medium stiff, wet, with organic odor 

Total depth of boring = 8 feet 

Boring backfilled with bentonite/cement grout. 
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB222 (M18) 

GEOLOGIC DESCRIPTION 

SILTY SANQ, brownish yellow (iOY-R 6/6) with yellowish red (5YR 5 staining, 
fine- to very fine-grained, stiff, damp, with trace calcite and cementation 

Total depth of boring = 11 feet 

Boring backfilled with bentonite/cement grout. 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB321 

PROJECT: Mare Island Group II/III Accelerated Study LOCATION: IR04 

PROJECT NO.: 136 I LOGGED BY: GARY THOMAS SURF ACE ELEVA T!ON: II feet (MSL) 

BORING STARTED: 5/22/98 COMPLETED: 5/22/98 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 10 feet BORING DIAMETER: 2.5 inches DRILLING COMPANY: PRECISION SAMPLING 

~ « 
> 
0: 

~'" '" .,;i- ~ ;::: >Z ~ 
,.. 

'" 
o:-

'" '" 
(!) i-

'" 
WD 

~ > 0 GEOLOGIC DESCRIPTION 
o-w 8 " 

~ 

'" !S zo: ~ '" -w " '" 
~ ~ §! 0 

« Eo "' I w> "' 
~ 0: 

i- >0 ~ '" ~ "' ~ -w co " " i- « w 
'" o:w « « > « 0: "' D DO: ~ "' 0 3 (!) ::> 

12 ljj SM \ Asphalt ~ 
-

I'"'" SILT':' GRAVELLY SAND: dark grayish brown (2.5Y 4/2); dry; mediurr. dense; fine 

- /'/ to coarse sand; 25% fine gravel; 15% silt 
GP0 55 v 

- F-:o:f~ CH \ SILTY SAND: olive (SY 5/3); moisi:; rrediu;n dense; fine sand; 35% silt ~ 

:c:o:c:o:c SILTY CLAY WITH SAND: dark bluish gray (58 4/1); moist; soft; high plastic:ty 

GP0 56 --- ciay; 30% sili; 15% sand 
--

5-
---

x• 
-- Sll TY CLAY: dark greeniSh gray (lOY 4/~); moisf; soft; high plasticity clay; 45% -------- silt: some dark mottlillQ ------------ Some organic material by 6 feet; continued dark mottling 
-----

ML CLAYEY SILT: dark greenish gray (10Y 4/1); wet; loose: 25% clay 
GP0 57 I'CH SILTY CLAY; dark greenish gray (5GY 4/i): moist; soft; high plasticity clay; 30% 

F-~~ silt; some dark mottling and organic material 

10- Tota: depi:h of boring- 10 feet 

Boring backfilled with bentonite/cemenf grout. 

15-

20-

-
25-

-
-
-

30-

35-
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Boring Log for IR04GB322 
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TETRA TECH EM INC. 
LOG OF DIRECT -PUSH BORING 

IR04GB322 

" > 
0 

0 

0 

0 

0 

0 

0 

GEOLOGIC DESCRIPTION 

GRAVEL WITi-1 SAI'\C: darK greenish g~ay (10Y 4/1); dry to moist: dense; 

cvel; 15% silt; 15% fine sand; roadbase material 

Well-g.eaded SANDY GRAVEL WITH SILT: greenish gray (10Y 5/1); dry; dense; fine 

gravel; 35% f:ne to coarse sand; 15% silt 

Color to dark brown (7.5YR 3/2) 1.75 feet 

CLAYEY SILT: light olive brown (2.5Y 5/6); moist; stiff; 30% clay; trace sand-size 

nodules 

SILTSTONE: light olive brown (2.5Y 5/4); d;y to moist; hard; closely fractured; 

friable; highly weathered 

Color changes to yellowish bro1vn (10YR 5/6) by 6 feet 

CLAYSTONE: yellowish brown (IOYR 5/4); moist moderately hard; closely 

fractured; friable; moderate:y weathered 

SANDSTONE: yellowish brown (10YR 5/8); moist moderately hard: closely 

fractured; friable; moderately weathered 

CLAYSTONE: light olive brown (2.5Y 5/3); moist.; moderately hard; closely 

fractured; friable; moderately weathered 

SANDSTONE: yellowish brown (10YR 5/8); moist; moderately hard; ciosely 

fractured; friabie; moderately weathered 

CLAYSTONE: light olive brown (2.5Y 5/3); moise; moderately hard; closely 

; friabl2; I t~eathered 

Total depth of boring = 18 feet 

Boring baskfilled with bentonite/cement grout 
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Boring Log for A075GB016 

 

 

 

 

 

 

 

 

 

 

 

  



1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A075GB016 

PROJECT: MI-IA-FI LOCATION: Building A075 

PROJECT NO.: 0104 I LOGGED BY: E. APPEL SURF ACE ELEVATION: 8.71 feet (MSL) 

BORING STARTED: 8/5/03 COMPLETED: 8/5/03 DRILLING METHOD: GEOPROBE 

BORING DEPTH: 10 feet BORING DIAMETER: 2 inches DRILLING COMPANY: VIRONEX 
~ .., 
> 
"' ~w w ..,,_ 

;= >Z ~ 

~ >-w "'~ w w (!) 1-wo 0 GEOLOGIC DESCRIPTION w t-W ~ 8 ~ 
> ~ ~ 

!S Z« ~ w c: 
~w " w ~ ~ 8 

:>: w> ;:\ ~ ~ "' :>: en 
1- >0 ~ w ~ en 
~ ~u "' " " 1- .., (.) 
w «w .., .., > .., 

"' en 0 0« ~ en 0 "' (!) => 
/ CL SILTY CLAY WI I rl GRAVEL: light olive brown; dry; soft to medium stiff; low 

- /// plasticity; becomes slightly rr1oist at 1 foot / 

-
/// 

/ 

GP063 0 /// 
/ 
/// 

/ 
Brick fragments at 3.75 feet /// 

GP064 0 / 

5- /// 
/ CLAY WITH GRAVEL AND SAND: dar:.; greellis;-, gray (1 fer Gley 10Y 4/1); moist; /// 
/ stiff; moderate plasticity; sravel (up tc 0.25 inch) and sand (coarse to medium 

GP065 0 /// grained) / 
/// 

/ 
/// 

GP066 0 / 
/// 

/ 

10-1- /// 1\:o groundwater observed in borinG;. 
Total depth of boring = 10 feet 

Boring backfilled with ben~on:te/cement grout 

15-

20-

25-

30-

-
-

35-
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Boring Logs for A017GB007 and A017GB012 
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TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
A017GB007 

UJ 
~ 

>-,_ 
8 ';' " UJ 

~ 0 

~ ~ "' 

GEOLOGIC DESCRIPTION 

~ "' " " "" > 
(.) 

"' "' 0 => 

GP021 GW Well-graded GRAVEL WITH SILT A\JD SAND: dry; loose; fir:e gravel: 10% silt: 15% 
sand 

SILTY CLAY; olive brown moist; scft; iligh plasticity; 35% silt 

Total depth of boring = 5 feet 

Boring backfilled with bentonite/c:e;ne:~t grcut. 

~~~~~----~----LL __ j_ __ L_ ___ P;a~g:e~l:o;t~l----------------------------------------__j 



Tetra Tech EM Inc. 

Logged By: ERIK APPEL 
Drilling Company: VIRONEX 

9 ~ 
LU 0.. 
--' ~ 
0.. 

2 

~ 6 

0 

0 

LU 
0.. 

~ 
--' 
i5 
U) 

U) 
0 
(f) 
=> 

Log of Direct-Push Boring: A017GB012 
Drilling Method: GEOPROBE 
Boring Started: 08/04/03 
Completed: 08/04/03 

Project: MI-IA...f1 
Project No: 0104 
Location: Building A017 
Ground Surface Elevation (feet msl): 12.14 

Boring Depth (feet bgs): 23.00 
Boring Diameter (inches): 2.00 

DESCRIPllON 

, moderate to 

CLAY WITH SILT: greenish black (1 for Gley 5GY2.5!1); motst; stiff; high plastidty 

Becomes grayish bi"OI'ffl (2.5Y 5/2) a! 13 feet 

CLAYEY S!L T WITH SAND: r~ght yellowish brown; moist; low plastictty; angular to 
subangular{up to 025 inch) (weathered bedrock) 

No groundwater observed in boring. 

Total depth of boring = 23 feet 

COMMENTS 

Boring backlilied with 
bentonHe/cernent grout. 

Page 1 of 1 
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lead. and zinc). The sample had detectable levels of metals, except cadmium. which may represent 

background concentrations for this site. The lead concentration (40.6 mg/kg) was comparable ro lead 

values ( 10 to 30 mg/kg) reported by Kabata-Pendias and Pendias ( 1984) for soils of the United States. 

TPH as diesel and TPH as gasoline were not detected above the laboratory reporting limit. Analytical 

results indicate that an unauthorized release of petroleum has occurred at UST site 243. 

4.9 UST SITE A-246E 

Site Description: UST si te A-246E is located immediately east of Building A-246 and approximately 

20 feet from the shore of Mare Island Strait (Figure 4-9). The UST was identified by the presence of 

a concrete pad , fi ll pipe, manhole access, and vent line on Building A-246. The UST was used to 

srore diesel fuel until shortly before removal. Approximately 18 gallons of diesel fuel remained in 

the UST prior to removal. The age of the UST is not known. PRC prepared a technical 

memorandum describing the site conditions, excavation work, sampling activities, and preliminary 

results for UST si te A-246E (PRC 1993b) . 

Removal activities occurred on January 25 and 26, 1993 and consisted of removing the overlying 

concrete pad and excavating to the rop of the UST. The fiberglass UST had a capacity of 2.000 

gallons . Three holes were punctured in the UST during excavation by contact with the backhoe 

buc ket . A small amount of diesel fuel entered the excavation through the holes in the UST and a 

product sheen on the groundwater surface resulted from the spill. All excavated spoils were placed 

on visqueen sheeting and covered. The excavation was lined with visqueen and backfilled with 

clean compacted fill. No green sand was observed in the excavation. The excavation was lined with 

visqueen ro facilitate furure removal of the clean fill to pennanently repair a clay sewer line damaged 

during UST removal activities. 

The soils at UST site A-246E have been mapped as engineered fill (USDA-SCS 1977). The 

groundwater level in the excavation fluctuated between 3 to 4 feet bgs during removal activities due ro 

tidal changes caused by the site's proximity ro Mare Island Strait. 

10) IFINAl.RPT 
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Sampling and Anal}1ical Results: Analytical results from all samples collected from UST A-246E 

are included in Appendix B. Sample locations are presented in Figure 4-9. The diesel fuel in UST 

A-246E was sampled on December 7, 1992, and analyzed for VOCs and PCBs. No VOCs, other 

than BTEX compounds , or PCBs were detected above the laboratory reporting limit. 

Two soil samples were collected on January 26, 1993 at approximately 5 feet bgs from the northwest 

and southeast corners of the excavation. The soil samples were analyzed for BTEX and TPH as 

diesel. One sample had detectable levels of xylenes (0.0009 mg/kg). No other BTEX compounds or 

TPH as diesel were detected above the laborarory reporting limit. 

One sample of the excavation spoils was collected on January 26, 1993 and analyzed for VOCs. TPH 

as diesel, and metals. The spoils had detectable levels of TPH as diesel (500 mg/kg) ; no VOCs were 

detected. All metals (arsenic, barium, cadmium. cobalt. chromium. copper. mercury, nicke l, lead. 

and zinc) were detected, but concentrations may be at background levels. Spoils from the site were 

disposed of at a Class 1I landfill facility. 

Two groundwater samples (one sample and duplicate) were collected on January 26, 1993 after the 

excavation was pumped dry and refilled . The samples were analyzed for BTEX and TPH as diesel 

and had detectable concentrations of TPH as diesel (920 mg/L and 1,100 mg/L) . The TPH as diesel 

in the groundwater samples was likely from the small sp illage of diesel fuel during UST removal. 

4.10 UST SITE 505 

Site Description: UST site 505 is located adjacent to the southeast corner of Building 505 (Figure 4-

10). The si te is covered by concrete and asphalt that are contiguous with the parking lot facilities at 

Building 505. Visual inspection of the site , followed by a GPR survey, indicated the probable 

presence of an UST adjacent to a vent line . The size, age. and contents of the UST were unknown 

prior to site excavation. PRC prepared a technical memorandum describing the site conditions. 

excavation work, sampling activities, and preliminary results for UST site 505 (PRC 1993a). 

191FINALRPT 
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6. 

entirely paved) and the excavation bas been backfilled with clean soil, this UST site 

carries no significant risk of impact to human health . 

The site presents no significant risk to the environment • 

The site is entirely paved and there is no animal habitat. Only very low concentrations of 

TPH-mo range hydrocarbons were detected within 30 feet of the former UST location. 

MI Strait is approximately 80 feet to the northeast of this sample location. Significantly 

contaminated soil and groundwater was not detected during the investigation at the site. 

As a result there is no pathway for exposure of environmental receptors to contaminants. 

Based on the results of the 1997 investigation and previous records, this site is considered to be a low risk 

site in accordance with the RWQCB criteria. The site is appropriate for closure by the RWQCB without 

any requirement for further remedial action or monitoring. 

2.3 UST SITE A-246E 

2.3.1 Site DeJicription and UST Removal 

UST Site A-246E is at the extreme southeast end ofMI within approximately 20 feet of the shoreline of 

MI Strait (Figure 1-2). The UST served as diesel storage tank for Building A-246 (Figure 2-3). The 

2,000-gallon capacity UST was of fiberglass construction. It was excavated and removed on January 25 

and 26, 1993. Sandblast grit was not observed during removal activities (PRC 1994). Activities and 

analytical results from the removal are presented in the "Final UST Removal and Preliminary Site 

Assessment Report" (PRC 19 94a). 

2.3.2 Previous Investigation 

Soil samples collected from the excavation did not have detectable levels ofTPH-d. Xylenes were 

detected at 9 J.lg'kg in one sample. Groundwater was encountered at a depth of3 to 4 feet bgs. 

Groundwater samples (including a duplicate groundwater sample) collected from the excavation 

contained TPH-d due to spillage of tank contents during removal. BTEX was not detected in the 

groundwater samples, but TPH-d was detected at concentrations of 920 and I, I 00 mg/L. 

2-23 
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2.3.3 1997 Investigation 

Table 2-91ists the work proposed at UST Site A-246E in the work plan (PRC 1995a) and the actual work 

completed during the investigation. 

TABLE2-9 
UST SITE A-246E 

SUMMARY OF 1997 INVESTIGATION ACTIVITIES 
MARE ISLAND, CALIFORNIA 

WORK PLAl'il ~~ 1997INVESTIGATION . 

Proposed Boreholes . Boreholes Completed Soil Samples Groundwater Samples 
(feet bgs) I (feetbgs) (feetbgs) Collected ., 

·--~ - -· . - -.-...-~, 

1· probehole (12) with grab groundwater / 
groundwater samples MOl (8.0) none re<JUired samples collected at high I, 
taken at ]ow and high tide tide and low tide i' 

·- =· 

The work plan included installation of one probehole located approximately I 0 feet east of the fanner 

UST excavation. Work was not initiated at this site during the first phase due to the possible presence of 

unexploded ordnance (UXO) in the area. The entire south end of Ml has been screened with 

magnetometer instruments due to potential buried UXO. In general any areas registering anonrnalous 

magnetometer readings (typically due to the presence of ferrous metals), are considered to pose a 

potential UXO threat. MK was advised by the UXO department of the Navy not to proceed with drilling 

in the area to the east of the former UST due to anommalous rnagetometer readings. However, MK did 

receive UXO clearance from the Navy to do a shallow boring directly through the previously excavated 

tank backfill to allow groundwater sampling. 

One shallow boring was drilled to a depth of 8 feet bgs. Sandblast grit was not observed during the 1997 

investigation. Two water samples were taken from the boring, one at high tide and the other at low tide, 

as specified in the work plan. 

2.3.3.1 Site Lithology 

As shown on the boring logs in Appendix A, the lithology at UST Site A-246E is 2 inches of topsoil 

underlain by 8 feet of gravel backfill. 

2-25 
Reviai01:1 Dnltl 

M.tyl9, J9') 

dayna.aragon
Highlight



I 
I 
I 
I 
I 
' 

J 
I 
I 
' )\ 

2.3.3.2 1997 Awdytleul Results 

Tile groundwater samples collected during high and low tide from the soil boring showed no dele~table 

C<lncentrations ofBTEX or TPH-mo. However, trace C<lncentrations ofTPH-d (OJY mg!L and 0.2Y 

mgrL) ww; detected. The TPH-d detected in the water samples were qualified with a "Y'' indicating the 

detection may represent another fuel because the cbromatogram does not match the quantitated fuel 

slm!dard. Analytical results are given in Table 2-10 :md a summnzy of the data is sho"n on Figure 2-3. 

l.3.4 Conclusions and Rc.commendatioD!l 

Based on the following R WQCB criteria, the Navy has detennined thllt UST Site A-246E represents low 

risk. The six R\VQCB criteria are presented below accompanied by the Navy's determination of why the 

site satisfies each criterion. 

l. Leakage and ongoing sources, including fre.e product, haw !teen stopped, removed, 

or remediated. 

TI1e USTwas removed in January 1993. Soil samples collected :from the tank excavation 

had no detectable concentrations ofTPH, bezene, toluene, or ethylbenzene. However, 

one sample contained xylene at a concentrn.tion of 9 fig/kg. TPH-d was detected in two 

groundwater samples at concentrations of 920 and I, 100 mg;L. These levds are 

attributed to spillage of tank contents during the excavation. All excavations were 

backfilled with clean imported fill. 

The area is subject to tidal fluctuation and the most recent groundwater samples, taken in 

1997, C<lntained diesel-ranged h)TOcarbons 3,000 to 5.,000 times lower than the 

C<lncentrations detected at the time of UST rem oval. The residual C<lncentrations of 

hydrocarbons has attenuated to the degree that there is very little remaining potential for 

this groundwater to act as a source of contamination for nearby areas. Based on the 

above information, there is no remaining contaminant source at the formc.r UST Site. 

2. Tbe site hns been adequately characterized. 

Sail samples collected at the time ofUST removal did not contain significant qu8Jitities 

ofTPH or BTEX. As a result ofTPH detected in the groundwater srunple collected from 
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• • the excavation, a soil boring was installed in 1997 at the site and two groundwater 

samples were collected and analyzed for TPH and BTEX. No detectable concentrations 

ofBTEX constituents and TPH-mo were present, and only trace amounts ofTPH-d (0.2 

and 0.3 mg/L) were detected. Due to the number of soil and groundwater samples 

collected and the lack of or low concentrations of TPH constituents detected, the site is 

considered to be adequately characterized. 

3. Little or no groundwater impact currently exists. 

Based on groundwater samples collected from the boring at the UST excavation. there is 

a slight impact to groundwater. The boring was within the limits of the former UST 

excavation. Due to the low concentrations present, there is minimal risk of impact to 

groundwater beyond the UST site. 

4. No water wells, deeper drinking water aquifers, surface water, or other sensitive 

receptors are likely to be impacted. 

No drinking water wells are located on MI and there are no deeper drinking water 
• • 

aquifers. Groundwater at MI is known to be nonpotable (PRC 1995b). Bec8llse only low 

concentrations ofTPH-d (0.2 an 0.3 mg/L in 1997) have been detected in groundwater, 

there is little risk of impacts to the nearby surface water. 

5. The site presents no significant risk to human health. 

A low concentration ofxylenes (9 IJ.g/kg) was detected in one of the soil samples 

collected during the excavation. However, no TPH, benzene, toluene, or ethylbenzene 

were detected in the soil samples. Only low concentrations ofTPH-d were detected from 

the most recent groundwater samples taken at the site in 1997. Soil samples were not 

analyzed for SVOCs. However, with a maximum concentration of 0.3 mgiL TPH-d 

detected in groundwater and with no detectable TPH-d in soil, there is little probability of 

detecting any SVOCs in soil at concentrations exceeding preliminary remediation goals. 

The BTEX and SVOC analytical test methods include the constituents commonly present 

in fuels with the greatest potential risks to humans. Because these constituents are not 
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anticipated to be present at depths or concentrations of concern in any soils, this UST site 

carries no significant risk to human health. 

6, The site presents no significant risk to the environment. 

The TPH concentration in groundwater lias attenuated sign iticantly since tile diesel 

spillage occurred during the UST removal. At present, only low concentrations of TPH 

remain present in groundwater. However, the low concentration ofTPH is expected to 

continue diminishing through natural attenuation. Significantly contaminated soil is not 

present at tile site. As a result, there is no pathway for exposure of environmental 

receptors to contaminants. 

Based on the results of tile 1997 iovestigation and previous records, this site is considered to be a low risk 

site in acoordance with the RWQCB criteria. The site is appropriate for closure by the RWQCB without 

any requirement for further remedial action or monitoriog. 

2.4 UST SITE A-259 

2.4.1 Site Description and UST Removal 

UST Site A-259 is io tile southern portion ofMI (Figure 1-2). Building A-259 is an 8,670 square--foot 

concrete building, approximately 450 feet from San Francisco Bay, constructed in 1943. The buildiog 

was used for mine anchor assembly and advanced weapons container renovation. The building is 

currently used as a wood shop (PRC 1995b). UST A-259 was located on the west side of the buildiog as 

illustrated on Figure 2-4. Tile UST had a capacity of 1,000 gallons and contained fuel used to furnish 

heat for the building. 

Soil sampling and tank contents sampliog were conducted in June 1988, prior to tank removal. Petroleum 

hydrocarbons were detected io tile composite sample collected from two soil borings adjacent to the UST. 

UST A-259 was removed on August 17, 1990. The excavation soil sample contained detectable 

petroleum hydrocarbons. Sandblast grit was not observed during removal activities (TtEMI 1998). 
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TABLE 2-10 

UST SITE A-246E 

1997 GROUNDWATER ANALYTICAL RESULTS 
UNDERGROUND STORAGE TANK SITE INVESTIGATION REPORT 

MARE ISLAND, CALIFORNiA 

Sample Location ID ~U$'1'2462MOl (l<I<m Tll>ll) '1lS.246EM01 (LOW TIDE) 

Matrix WATER I WATER 
·- ······-·· 

VOLA'l'n.% OR.GANXC COMPOUNIJS (~g)L) 

BENZENE 0.5 u ' O,S U 
E"l'P.YLSENZBh"E o.s u 0.5 u 
TOLUENE 0.5 u 0.5 u 
XYLEJ:lll (TOTAL/ 1 u l u 

PB'r'ROI.E'OM tm:J.tc:.l\'l'ORS (mg/L~ 

i DIESEL RANGE 0.2 y I 0.3 y 
~GASOLINE RANGE 0.05 u NA 
.MOTOR OIL RANGE O.l U 0.1 u 

Notes: u ; Not detected at give and detection limit, J ~ Estimated value, MA ~ Not analyzed 

Y chromatogram indicates the presence of petroleum fuel. 

mg/L ~ Milligram per liter 

Organ~c results less than 10 are reported to one significant figure, and results greater than 10 are reported to 
two significant figures. 

q = Detected metal concentrations greater than the ambient groundwater concentration (95th percentile). 

• w Detected concentrations greater than the U.S. EPA National Ambient Water Quality Criteria for Saltwater Aquatic 
Life Protection, continuous concentration {4-day average) , 

# = Detected metal concentrations greater than the ambient groundwater concentration (99th percentile) . 

Diesel range includes hydrocarbons quantified as diesel and diesel~range unknowns. 

Gasoline range includes hydrocarbons quantified as gasoline and gasoline-range unknowns. 
' Motor oil range includes hydrocarbons quantified as motor oil'and motor-oil-range unknowns. 

only consticuents that were detected in at least one sample are listed. 

Source: TcBMI. 1997. 
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northern and northeastern sides.  Building A17 is currently vacant and is in an area proposed for 
reuse as a regional park (PRC 1996). 

Potential soil and groundwater contamination at Building A17 was suspected as a result of 
historic floor and wall washing activities.  During washing activities, contaminated rinse water 
may have drained through openings at the bottom of the walls.  To address this concern, three 
rounds of sampling were conducted between 1997 and 1999 (Appendix A).  No groundwater 
samples were collected.  During the final round of sampling, lead and TPH-mr were detected at 
concentrations exceeding the updated comparison criteria.  The likely source of elevated lead 
associated with Building A17 is from painting activities conducted inside the building.   

Two metallic anomaly removals were conducted at the Building A17 Area.  Weston excavated 
pits 1-AA10 and 1-Y10, and confirmation samples were collected in December 1999 (Figure 5).  
Of about 20 confirmation soil samples collected from the pits during the initial round, one 
contained a concentration of TPH-mr that exceeded comparison criteria.  The extent of TPH-mr 
contamination at this location has not been fully delineated.  Additionally, surface soil around 
Building A17 that contained elevated concentrations of contaminants during previous sampling 
rounds was disturbed during removal activities.  Contamination in these areas needs to be 
recharacterized. 

2.1.1.2  Proposed Sampling at Building A17 

Samples will be collected to: (1) further delineate and characterize the extent of lead and TPH-
mr contamination detected during previous investigations; (2) evaluate the potential presence of 
VOCs or SVOCs in areas with elevated TPH concentrations in soil; (3) recharacterize areas 
disturbed during metallic anomaly removal activities; (4) address agency concerns regarding the 
potential presence of explosives or VOCs in groundwater; and (5) complete data gap sampling at 
a storm water outfall that drains the Buildings A17, A71, and A267 area.  Four direct-push 
borings and five surface soil samples are proposed at Building A17.  A total of 14 soil samples 
will be collected from locations A017-1 through A017-9 (Figure 5).  In addition, one sample of 
the sediment within Mare Island Strait will be collected beneath storm water outfall No. 102 to 
assess the possibility that contaminants from the Buildings A17, A71, A266, and A267 area have 
migrated to the strait through the storm drain system. 

No groundwater samples will be collected.  Surface soil with elevated lead and other metals at 
the location of composite samples A17SS001 through A17SS003 was removed by Weston 
during the UXO intrusive investigation excavation on the east side of Building A17.  The 
sampling to date has been sufficient to address the drains from the roof to the ditches adjacent to 
the building (Appendix A).  The proposed samples are listed in Table 9, with a description of 
their approximate location and rationale for collection. 
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1t TETRA TECH EM INC. LOG OF DIRECT -PUSH BORING 
IR04GB197 (AA21) 

PROJECT: Mare Island Phase II Remedial Investigation LOCATION: IR04 

PROJECT NO.: 144 1 LOGGED BY: CURT ENOS SURF ACE ELEVATION: 6 feet (MSL} 

BORING STARTED: 3/9/94 COMPLETED: 3/9/94 DRILLING METHOD: DIRECT PUSH 

BORING DEPTH: 8 feet BORING DIAMETER: 2 inches DRILLING COMPANY: PRC-EMI 

~ 
<( 
> 
a: 

~ UJ UJ 
<( r- ~ 

;= > 2': ~ >-
UJ a: UJ 

(!) r-
UJ UJ OUJ 

> 
0 GEOLOGIC DESCRIPTION 

r- UJ~ 8 " 
~ " !!- iS a:~ 

UJ 

"'"' ~ ~ u 0 

:r: ><( UJ ~ a: 5" "' UJ ~ 

r- ;:; o"' ~ UJ ~ "' ~ U<D >: >: r- <( u 
UJ a: Ul<( <( > <( a: "' 0 0 a:~ "' 0 "' (!) "· 

/7 CL SANOY CLAY, darf; grayish brown (toYR 4/2), low Plasticity, mediurr. stiff, damp, 

/// with trace roots 
/ 
/// 

)/ SM SILTY SAND, reddish brown (5YR 4/ 4), s:..:b-rounded, fine-grained, poorly 

// 
graded, mediurr. Cense, moist, stat:c •t~ater level at 2.7 feet 

- ~5 
Sa;ne as above except with co!or change to olive (5Y 5/6), loose, wet to· 

5-
saturated, and with wood debris at bottom of interval 

.· •· SP SAND, olive (5Y 4/4). sub-rounded, medium-grained, poorly graded, loose, 

- .... .. •· saturated 

- . · .. 
11 

// CL CLAY, dark oiive gray (5Y 3/2), low plasi:icity, soft, saturated, with minor organics 
GP271 - Total depth of boring= 8 feet 

-
10-

Boring backfilled with bentonite/cement ~rou:. 

-

-

-

15-

20-

25-
-

30-

. 

35-
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APPENDIX P 
RESPONSES TO REGULATORY AGENCY COMMENTS ON THE  
DRAFT FINAL REMEDIAL INVESTIGATION REPORT FOR INVESTIGATION AREA 
F1 

This appendix was completed as part of the final remedial investigation report.  
 
(Provided on CD only)
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RESPONSES TO REGULATORY AGENCY COMMENTS ON DRAFT FINAL REMEDIAL 
INVESTIGATION REPORT, INSTALLATION RESTORATION PROGRAM SITES, INVESTIGATION 
AREA F1, FORMER MARE ISLAND NAVAL SHIPYARD, VALLEJO, CALIFORNIA 

This document presents the responses to comments on the Draft Final Remedial Investigation 
(RI) Report, Installation Restoration (IR) Program Sites, Investigation Area (IA) F1, Former 
Mare Island Naval Shipyard, Vallejo, California, dated June 21, 2011.  A subset of the responses 
to comments were reviewed and discussed during a meeting between the Department of the 
Navy and the regulatory agencies on March 8, 2012.  The comments addressed below were 
received from: 

 California Department of Toxic Substances Control (DTSC) per 
James Polisini, Ph.D on June 20, 2011 (review was of a read-ahead version 
of Appendix J, Ecological Risk Assessment);  

 DTSC’s Human and Ecological Risk Office (HERO) per Eric Sciullo, Ph.D 
on August 16, 2011; 

 California Department of Fish and Game, Office of Spill Prevention and 
Response (DFG-OSPR) per Tami Nakahara on August 26, 2011. Allen C. L. 
Tsao has concurred with the comments from James Polisini per Janet Naito 
(DTSC) at the Base Realignment and Closure Cleanup Team (BCT) meeting 
on January 26, 2012; 

 U.S. Environmental Protection Agency (EPA) per Carolyn d’Almeida on 
September 13, 2011; and 

 State of California Regional Water Quality Control Board (Water Board) 
per Elizabeth Wells on September 15, 2011. 

 DTSC per Janet Naito on February 7, 2012. 



 

RTCs on Draft Final RI, IA F1, Page 2 of 65 
Former Mare Island Naval Shipyard  

Comments from DTSC per J ames  P olis ini, P h.D. and Allen T s ao  

This section of the document presents the responses to comments from staff of the California Department of Toxic Substances Control (DTSC).  The 
comments addressed below were received from James Polisini, Ph.D. (DTSC) on June 20, 2011 (review was of a read-ahead version of Appendix J, 
Ecological Risk Assessment).  Allen Tsao (DFG-OSPR) concurred with these comments per Janet Naito (DTSC). 

No. Comment Response 

Evaluation of General Comment 

1 The majority of the Responses to Comments (2009) are 
acceptable.  There are several issues which require validation 
given the length of lapsed time from the RTC and the 
development of the Draft RI.  These individual issues are listed in 
the applicable Specific Comments section below.   

Despite the extent of buildings and hardscape at IA F1, the 
Department of Fish and Game has determined (Attachment A; e-
mail from Ms. Tami Nakahara) that sufficient time is available 
prior to the annual vegetation control measures, for plant growth 
in areas of cracked pavement to allow exposure via the food web 
transfer of soil contaminants through plant tissue. 

Comment noted. For clarification, please note that vegetation control measures at the site are 
conducted quarterly.  Please see the responses to specific comments below. 
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No. Comment Response 

   Evaluation of Specific Comments on Responses to Comments on the Draft RI Report 

1 Several of the HERO comments recommended further evaluation 
of outfalls to subarea 6, particularly Outfalls numbered 33, 34 
and 35 (e.g., General Comment Number 2; Specific Comment 
Number 9; and, Specific Comment Number 36).  The response to 
these comments was that “Outfalls 33, 34, and 35 within Subarea 
6 of IA F1 are located within sloughs flooded by water from 
Mare Island Strait during mid-tides to high tides.  Thus, potential 
contamination at Outfalls 33, 34, and 35 located with IA F1 will 
be evaluated in the offshore IA K RI report rather than the IA F1 
RI report.”  The current draft version of Appendix J, the IA F1 
ERA, states that the analysis of potential contamination 
associated with outfalls that drain to the offshore areas of Mare 
Island are currently being evaluated under the IA K RI (Appendix 
J Section J 2.1.2, page J-6).  Sediment sample data associated 
with outfalls 33, 34, 35 and 36 above the Lower Low Tide 
elevation should be included in the evaluation of Subarea 6 
(Please see Specific Comment number 6 below).  The DTSC 
Project Manager should confirm that these outfalls were 
addressed in the IA K RI Report. 

Because outfalls 33, 34, and 35 are flooded at mid-tides and high tides, as noted in the 
comment, they are considered offshore locations and are not included in the IA F1 
investigation.  These outfalls drain to the offshore areas of Mare Island, and the associated 
samples are being evaluated as part of the IA K RI report.  Outfalls 102 (associated with 
locations SM102-01 and SM102) and 202 (associated with locations SM49o and SM049-[IN 
PIPE]) are located in the rip-rap along the shore and also drain offshore; these outfalls will 
also be evaluated in the IA K report.  Therefore, the samples associated with outfalls 33, 34, 
35, 102, and 202 were not considered in the ecological risk assessment conducted for IA F1, 
and they will not be included in future investigations or the feasibility study (FS) for IA F1. 
Any remedial action necessary for these outfalls will be addressed in an FS for IA K.  
However, per the response to specific comment 6, the figures in Appendix J of the draft final 
IA F1 RI report present the range of chemical concentrations detected at outfalls 33, 34, and 
35 from sampling conducted during 2003 for the IA F1 RI, as well as from the 2007 IA K 
pilot study investigation and the 2009 outfall sampling investigation.  The range of chemical 
concentrations from outfalls 33, 34, and 35 is presented on the same figures as the range of 
chemical concentrations detected in Subarea 6 outside the outfall channels.  Per response to 
comment 6, a new Table J-6 and Section J2.3.3 were added that compares concentrations of 
chemicals in IA F1 with concentrations of chemicals detected at the IA K outfalls.  
Furthermore, the outfalls were added and labeled with their numbers to the Figures J-5, J-7, J-
8, and J-9.    
 
Additionally, the note on figures J-5, J-7, J-8, and J-9 will be revised to state “Samples from 
2003, 2007, and 2009 associated with Outfalls 33, 34, 35, 102, and 202 will be addressed in 
the IA K Remedial Investigation Report, and were not included in the IA F1 evaluation of 
ecological risk.”   
 
The location of Outfall 36 was never observed in the field and remains unconfirmed.  Thus, 
samples collected near the reported location of Outfall 36 are evaluated in the IA F1 RI report 
and are included in the ecological risk assessment.   
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No. Comment Response 

   Evaluation of Specific Comments on Responses to Comments on the Draft RI Report 

2 The response to Specific Comment Number 4 indicates that 
Section 1.4.4.1 of the RI Report will address the degree that 
samples from filled land at Mare Island were included in the 
‘ambient’ soil database (Tetra Tech 2002).  Comparison of total 
IA F1 concentrations and Hazard Quotients (HQs) are provided 
in the associated tables).  This comment is directed to the DTSC 
Project Manager and no response is required from the Navy or 
Navy contractors. 

Comment noted. 

3 The response to Specific Comment Number 16 indicates that the 
San Francisco Regional Water Quality Control Board sediment 
‘ambient’ concentrations (SFRWQCB, 1998) will be used as 
‘ambient’ concentrations for Subarea 6.  This comparison is 
included in the draft ERA (Appendix J, Section J 8.0, page J-49, 
number 8).  This comment is meant for the DTSC Project 
Manager and no response is required from the Navy or Navy 
contractor.    

Comment noted. 

4 HERO did not agree, in 2005, with the recommendation for No 
Further Action (NFA) for subarea 6 in the 2006 Draft RI Report 
(Specific Comment Number 38), and required additional 
sampling at depth in Subarea 6 be performed in the Offshore Data 
Gaps Investigation.  The additional Subarea 6 data collected in 
the Offshore Data Gaps Investigation should be clearly identified 
and an evaluation included in the text which addresses the 
contamination-at-depth issue. 

The Navy is currently evaluating potential contamination associated with outfalls that drain to 
the offshore areas of Mare Island in the IA K RI (Battelle 2009), and any remedial action 
necessary for these outfalls will be addressed in a an FS for IA K.  Samples of sediment were 
collected at the terminus of outfalls along the shoreline of Mare Island Strait in 2009, 
including outfalls along the IA F1 shoreline.  The Navy presented the data from the outfalls 
on figures included in Appendix J of the IA F1 RI for nature and extent.  However, since the 
data for outfalls are being considered in the offshore IA K, data were not included in the IA 
F1 ecological risk assessment.  Although the offshore samples are not part of IA F1,per 
response to comment 6, a new Table J-6 and Section J2.3.3 were added that compares 
concentrations of chemicals in IA F1 with concentrations of chemicals detected at the IA K 
outfalls.   
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No. Comment Response 

   Evaluation of Specific Comments on Ecological Risk Assessment  

5 The subareas of IA F1 are included in Reuse Area 10A and Reuse 
Area 12 (Section J2.1, page J-5).  Subareas 1 through 4 and the 
northern portion of Subarea 5 are within Reuse Area 10A; the 
southern portion of Subarea 5, and Subarea 7 in its entirety, are 
located within Reuse Area 12.  Planned future use for these Reuse 
areas are mixed industrial (Reuse Area 10A) and regional parks 
(Reuse Area 12).  These differing planned uses may require 
consideration of remedial alternatives to protect ecological receptors 
in Reuse Area 12 (IA F1 subarea 5 and 7) while exposure for 
ecological receptors may be minimized in Reuse Area 10A and 
consideration of ecologically-based remediation is not necessary. 

Comment noted.  The planned reuse for each of the subareas will be considered in the FS. 

6 The wetland habitat at IA F1 is defined as Subarea 6 (Appendix J, 
Section J 2.1.2, page J-5).  Four outfalls, numbered 33, 34, 35 and 
36. Three outfalls numbered 33, 34, and 35 are flooded by water 
during mid-tides to high tides.  Outfall 36 has never been observed in 
the field and remains unconfirmed.  The Navy is currently evaluating 
potential contamination associated with outfalls that drain to the 
offshore areas of Mare Island under the IA K RI report.  Based on 
the IA K RI investigation, the current IA F1 ERA does not address 
sample results associated with these outfalls.  Based on potentially 
complete exposure pathways, HERO recommends that any outfall 
33, 34, 35 or 36 samples collected above the Lower Low Tide 
elevation be included in the ecological evaluation of IA F1 Subarea 
6.  This may be as simple as including the section of the IA K RI 
Report which specially addresses Subarea 6 or presenting the range 
of chemical concentrations detected at outfalls 33, 34, 35 and 36 
relative to the range of chemical concentrations detected in Subarea 
6 outside the outfall channels. 

Please see the response to specific comment 1 regarding the treatment of samples 
associated with outfalls 33, 34, 35, and 36.  Additionally, a new Table J-6 and Section 
J2.3.3 were added that compares concentrations of chemicals in IA F1 with concentrations 
of chemicals detected at the IA K outfalls.   
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No. Comment Response 

   Evaluation of Specific Comments on Ecological Risk Assessment  

7 The northern harrier (Circus cyaneus), a California species of special 
concern, and the white-tailed kite (Elanus leucurus), a California 
fully protected species, “may forage in the area” of IA F1 (Appendix 
J, Section J 2.2.1.1, page J-6.  Given the special concern and 
protected status of these  species, the ecological guilds representative 
of these species (i.e., Representative Species) must be evaluated 
based on their intake relative to the Toxicity Reference Value-Low 
(TRVlow) (i.e., the No Observable Adverse Effect Level [NOAEL]) 
as well as the Toxicity Reference Value-High (TRVhigh) (i.e., the 
Lowest Observable Adverse Effect Level [LOAEL]).  Please amend 
the appropriate tables for avian receptors to include the Hazard 
Quotient (HQ) based on the TRVlow. 

Carnivorous birds were evaluated in the SLERA and Step 3a risk refinement using the 
northern harrier as a representative species.  The results for the northern harrier are 
representative of the white-tailed kite, which is also a carnivorous bird.   

Tables in Attachments J1 and J3, as well as Tables J-27 and J-28, and tables within 
Section J5.3.1 present the HQs for birds based on the high and low TRV.  All receptors 
were evaluated based on the low TRV in the screening-level ecological risk assessment 
(SLERA).  A more realistic estimate of exposure was used to evaluate risk in the Step 3a 
risk refinement, and HQs based on both the low and high TRVs were considered as well 
as the magnitude of the HQs and other considerations noted in Section J8.1; the HQs 
based on the low and high TRVs are shown in Attachment J3 and Table J-33 and J-34.  
Per specific comment 20, Table J-35 (Concentrations of COECs in Each Upland Subarea 
that Exceed Risk-Based Concentrations for Birds And Mammals) was updated to show 
the concentration at which the HQ using the low TRV equals 1.0 for most sensitive 
receptor and the total number of samples greater than the concentration at which the HQ 
using low TRV equals 1.0 for the most sensitive receptor. 

8 Please include the highest Contract Reporting Limit (CRL) for 
chlorinated dioxins as part of the statement that no dioxins were 
detected in IA F1 (Appendix J, Section J 2.3.2, page J-11).  Please 
amend the associated text which states that all chlorinated dioxins 
other then 2,3,7,8-TCDD have World Health Organization 
(WHO) Toxicity Equivalency Factors (TEFs) less than one, as 
1,2,3,7,8-PeCDD also has a TEF of 1  (Van den Berg, Martin et al. 
2006; http://www.who.int/ipcs/assessment/tef_values.pdf) 

Soil samples were not analyzed for dioxins at IA F1; dioxin-like congeners were analyzed 
as part of the analysis for polychlorinated biphenyls (PCBs).  The last sentence of Section 
J2.3.2 was replaced with “Soil samples were not analyzed for dioxins at IA F1; dioxin-like 
congeners were analyzed as part of the analysis for PCBs.   Therefore, only dioxin-like 
PCB congeners were included in the dioxin TEQ calculations for birds and mammals.”  
The text of Section J2.3.2 will also be revised as requested to indicate that 1,2,3,7,8-
PeCDD has a TEF of 1. 

9 Groundwater transport pathways are considered in the IA K RI 
Report and not included in the IA F1 ERA (Appendix J, Section 
2.4.2, page J-12).  This comment is directed to the DTSC Project 
Manager and no response is required from the Navy or Navy 
contractor. 

Comment noted. 

http://www.who.int/ipcs/assessment/tef_values.pdf�
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No. Comment Response 

   Evaluation of Specific Comments on Ecological Risk Assessment  

10 Test endpoints for upland soil invertebrates which indicated a high 
frequency of lethality were divided by a factor of 5 when the 
benchmark was based on a lethal concentration or a 50 percent or 
greater reduction in survivorship (Section J4.2, page J-21).  Please 
provide a citation to a reference which provides the basis for this 
uncertainty factor for soil invertebrates or indicate that it is based on 
‘best scientific judgment’.  Please indicate in the associated soil 
invertebrate HQ tables those HQs which rely on such ‘adjusted’ 
toxicity values. 

The discussion provided in the text was the methodology for development of the 
benchmarks in Efroymson and others (1997).  The benchmarks in the IA F1 ERA were 
not adjusted.  A citation was added to the end of the third paragraph of Section J4.2 for 
clarity. 

11 The DTSC (2004) guidance for estimating air concentrations from 
groundwater concentrations addresses estimating indoor air 
concentrations, and therefore employs an Attenuation Factor (AF) to 
account for dilution of the initial source concentration through some 
defined soil depth prior to entry into a building.  As the mammal 
inhalation pathway is modeled for burrow concentrations, an AF for 
the entire soil column may be inappropriate.  Please define the 
Attenuation Factor (AF) in the inhalation pathway analysis for the 
California vole (Appendix J, Section J 5.2.2, page J-27), provide the 
source of the numeric value of 0.01 and describe how the AF is 
applied to samples from varying depths in deriving the inhalation 
Exposure Point Concentration (EPC). 

The attenuation factor of 0.01 used in the inhalation model is based on the attenuation factor 
used for basement calculations (DTSC 2004) and was applied to the calculated groundwater-
based soil gas concentration in the draft final RI report as an estimate for attenuation in the 
burrow based on the burrow’s connection with outdoor air via the burrow opening.  An AF 
has not been developed for attenuation in burrows, and guidance for conducting inhalation 
modeling for ecological risk assessment is not available.   

Based on comments received from Jim Polisini of DTSC on the draft Non-Tidal Wetland 
Area Investigation Report for IR Site 17 and Building 503 Area, the Navy instead 
proposes to use soil gas data collected in 2004 to evaluate exposure to the California vole 
(the representative receptor for burrowing mammals) via the inhalation pathway.  The 
proposed methodology consists of evaluating exposure by directly comparing measured 
soil gas concentrations with high and low toxicity reference values developed for the 
Santa Susana Field Laboratory in Ventura, California (MWH Americas 2010). 

Soil gas data are available for two locations each in Subarea 3 and Subarea 5 in areas 
where soil and groundwater samples had indicated potential VOC contamination.  The soil 
gas samples were collected in the vadose zone from 3.0 to 3.5 feet below ground surface 
(bgs) in Subarea 3 (southeast of former Building A216) and from 7.0 to 7.5 feet bgs in 
Subarea 5 (east of Building A267).   The soil gas data were not used in the draft final RI 
due to agency concerns expressed in 2004 about shallow sample depths and potential 
interaction of the soil gas samples with ambient air.  More recently, agencies have 
accepted the use of soil gas data collected from as shallow as 2 to 2.5 feet bgs.  The Navy 
evaluated the data and determined that these results are appropriate to use as a measure of 
soil gas concentrations.   



Comments from DTSC per J ames  P olis ini, P h.D (C ontinued) 

RTCs on Draft Final RI, IA F1, Page 8 of 65 
Former Mare Island Naval Shipyard  

No. Comment Response 

   Evaluation of Specific Comments on Ecological Risk Assessment  

11 
(Cont’d) 

 The sample collection methodology is described in the SAP for the soil gas investigation 
at IA F1 and F2 (Tetra Tech 2004).  A direct-push sampling probe with a slotted screen-
point sampling tip was used to collect each soil gas sample from the vadose zone.  
Hydrated bentonite was used to seal the space around the drive rod at the ground surface 
to prevent the intrusion of ambient air.  Five purge volumes were removed before 
sampling began to remove ambient air.  Samples were collected samples in 1-liter Summa 
canisters, and from 1 foot above groundwater based on measured groundwater water level 
depth from nearby wells.  In order to evaluate the sample results to determine if leakage 
occurred, a leak test was conducted, and an evaluation was conducted to estimate leakage 
of ambient air.  The evaluation is provided as Attachment P-1 to these RTCs. 

The Navy has replaced the previous inhalation models that used soil and groundwater data 
with the suggested inhalation model using soil gas data.  The text in Section J5.2.2 was 
revised to describe the new approach.  Table J-29 (renumbered to Table J-30) was also 
revised to present results of the inhalation model using soil gas data.  Table J-34 of the 
draft final RI report, the refined inhalation model calculations, was removed from the 
report because it was no longer needed; a 95 UCL could not be calculated because of the 
limited number of soil gas samples; therefore, risk was evaluated based on the maximum 
concentration detected in the upland habitat. 

The Navy assumes the portion of this comment related to AFs at varying depths in the soil 
column is no longer relevant considering Jim Polisini’s (DTSC) comment on the use of 
the inhalation model at IR17 and the preference to not include an AF for burrowing 
mammals.   

In addition to the revisions in Appendix J, a new section 1.2.3.14 has been added to the 
final RI to describe the soil gas investigation, and the soil gas sampling locations were 
added to Figures 1-6, 4-1, and 6-1.  The soil gas data are also evaluated in new Sections 
4.3.3.3 and 6.3.3.3 of the RI, and in new Tables 4-5 and 6-5.  The comparison criteria 
selected for soil gas data are EPA industrial RSLs for ambient air adjusted for indoor air 
assuming an EPA default AF of 0.01, and are presented in Table A-8 of the final RI and in 
Tables 4-5 and 6-5.   

The location and result for the sample exceeding comparison criteria for chlorinated 
solvents in Subarea 5 soil gas is discussed in Section 6.3.3.3.  Appendix G (analytical 
data) has also been updated to include the results of the soil gas investigation 
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No. Comment Response 

   Evaluation of Specific Comments on Ecological Risk Assessment  

12 California vole inhalation exposure to volatile compounds 
(Appendix J, Section J 5.2.2, page J-27) in upland habitat used 
maximum groundwater sample concentration from 1 to 20 feet 
below ground surface (bgs) and maximum soil sample concentration 
from 0 to 6 feet bgs at each site to estimate inhalation dose.   Once 
the AF issue discussed in the preceding comment is resolved, the 
methods used in the Screening Level ERA (SLERA) would appear 
to provide a protective estimate of the potential ecological hazard via 
inhalation to burrowing mammals. 

Comment noted.  Please see response to comment 11. 

13 HERO does not recommend allometric ‘adjustment’ of TRVs 
(Appendix J, Section J 5.3.1, page J-29) unless the body weight of 
the Representative Species being assessed differs from the body 
weight of the vertebrate exposed in the toxicity experiment which is 
the basis for the TRV by two or more orders of magnitude 
(http://www.dtsc.ca.gov/AssessingRisk/upload/econote2.pdf) .  
Allometric ‘adjustment’ appears to have been performed for avian 
body weight differences less than two orders of magnitude (e.g., 
Table J 1-1). 

Comment noted.  The approach used in the food chain model is recommended by research 
conducted by Sample and Arenal in the study “Allometric Models for Interspecies 
Extrapolation of Wildlife Toxicity Data” (Sample and Arenal 1999).  The objective of the 
study was to determine a scaling factor for birds and mammals to extrapolate toxicity 
responses observed in bird and mammal test species to the wildlife endpoint species of 
interest.  The allometric factors for birds and mammals used in the draft final RI report 
(1.2 for birds and 0.94 for mammals) are recommended in Sample and Arenal (1999).  
Removing allometric conversions in the food chain model for those receptors where the 
body weight of the vertebrate exposed in the toxicity study is less than two orders of 
magnitude results in small changes to risk estimates; the risk estimates for some receptors 
and chemicals of potential ecological concern (COPECs) increases, and the risk estimates 
for others decreases. The resulting changes are minor, however, and do not change the risk 
conclusions of the ERA.  Allometric conversions applied in the draft report were retained 
in the draft final report for consistency between versions of this RI and reports prepared 
for other sites at Mare Island.  The use of allometric conversions will be reconsidered 
during the scoping sessions for future ecological risk assessments at Mare Island. 

http://www.dtsc.ca.gov/AssessingRisk/upload/econote2.pdf�
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   Evaluation of Specific Comments on Ecological Risk Assessment  

14 HERO reviewed and accepts the following components of the 
Ecological Risk Assessment (ERA), with the exception of the 
Specific Comments included in this memorandum, without further 
comment: 

a) Conceptual Site Model and Representative Ecological Guilds 
and Species (Figure J-1 and Figure J-2);  

b) Exposure parameters for vertebrate Representative Species 
(Table J-9 though Table J-17); 

c) Bioaccumulation Factor Selection Hierarchy for vertebrate 
Representative Species (Table J-18);  

d) Bioaccumulation Factors for vertebrate Representative Species 
(Table J-19); 

e) Literature Bioaccumulation Factors for Plants – Inorganic 
chemicals (Table J-20); 

f) Literature Bioaccumulation Factors for Plants – Organic 
chemicals (Table J-21); 

g) Literature Bioaccumulation Models for Invertebrates – 
Inorganic Chemicals (Table J-22); 

h) Literature Bioaccumulation Models for Invertebrates – 
Organic Chemicals (Table J-23); 

i) Literature Bioaccumulation Models for Small Mammals – 
Inorganic Chemicals (Table J-24); 

j) Literature Bioaccumulation Models for Small Mammals – 
Organic Chemicals (Table J-25); and, 

k) Sediment to Invertebrate Bioaccumulation Factors  
(Table J-26). 

This comment is meant for the DTSC Project Manager and no 
response is required from the Navy or Navy contractors. 

Comment noted. 
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   Evaluation of Specific Comments on Ecological Risk Assessment  

15 The Uncertainty Analysis discussion regarding the decrease in 
potential exposure due to the presence of buildings, pavement and 
hardscape (Appendix J, Section J 6.1, page J-41) should indicate that 
the California Department of Fish and Game (DFG) has determined 
that the spring growing period, prior to mowing by the Navy, offers 
a sufficient growth period for plant uptake and, therefore, exposure 
to vertebrate receptors. 

The text was revised as requested.  For clarification, please note that vegetation control 
measures at the site are conducted quarterly.    The following text was added to the end of 
Section J6.1: “The Navy conducts vegetation control measures quarterly to minimize 
vegetation growth and habitat for ecological receptors; however, CDFG has determined 
that the spring growing period, before the Navy begins mowing, offers a sufficient growth 
period for plant uptake and, therefore, exposure to vertebrate receptors.” 

16 The DFG electronic mail (Attachment A) also raises the issue of 
whether burrowing owls utilize culverts, drainage pipes, pot holes 
and debris piles.  Sufficient biological surveys, whether extensive or 
focused, should be conducted to determine whether burrowing owls 
utilize areas of IA F1.  The presence of burrowing owls could 
significantly affect remedial actions and future use. 

Although a dedicated burrowing owl survey was not conducted, the biologists who 
conducted the existing conditions survey in December 2010 were specially trained to 
recognize burrowing owl nests.  Furthermore, the scope of work for the existing 
conditions survey included noting any signs of burrowing owls.  No nests or indications of 
burrowing owls were observed during the existing conditions survey.   

17 The Uncertainty Analysis indicates in the Bioavailability 
assumptions (Appendix J, Section J 6.4.4, page J-43) that all 
COPECs were assumed to be 100 percent bioavailable.  This is 
incorrect.  The assumption is that all COPECs are assumed to be as 
bioavailable as the toxicant in the original chemical challenge test 
used to set the Toxicity Reference Value (TRV). The most likely 
effect is, therefore, most likely no overestimation to an 
overestimation of unknown magnitude.  Please amend the discussion 
of bioavailability. 

Section J6.4.4 discusses the bioavailability assumptions for COPECs detected at the site, 
and does not make any assumptions about the bioavailability of COPECs in the TRV 
studies.  The SLERA food chain model assumes the maximum concentration of each 
COPEC detected in soil at the site is bioavailable to the selected receptors.  If actual 
bioavailability is less than 100 percent, then the SLERA uses an overestimate of the 
exposure point concentration.  If bioavailability is 100 percent, then the SLERA 
accurately represents the exposure point concentration.  The Navy maintains that risk is 
appropriately estimated in the Step 3a risk refinement.  

A discussion of uncertainty related to the difference between the bioavailability of the 
specific form of the chemical used in laboratory studies for development of TRVs and at 
the site was added to Section J6.4.6, which describes uncertainty associated with the use 
of TRVs.  The following text will replace the last sentence of Section J6.4.6: “Uncertainty 
also exists when the specific form of the chemical in the laboratory studies used as the 
basis for TRVs is known to be more or less available than the form or forms that animals 
are exposed to at the site.  This uncertainty can be problematic for chemicals such as lead 
(administered as lead acetate in drinking water), as recognized by the Region 9 BTAG’s 
recommendation that the TRVs for lead be revised to use a more appropriate form of the 
chemical (DTSC Human and Ecological Risk Division 2002).  The use of TRVs may 
result in an overestimate or underestimate of risk.” 
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   Evaluation of Specific Comments on Ecological Risk Assessment  

18 The discussion of the refined inhalation pathway assessment 
(Appendix J, Section J 8.6.3.1, page J-97) mistakenly refers to the 
Food Chain Model (FCM).  Please correct the text. 

The text was revised to refer to the inhalation model rather than the food chain model. 

19 The measured vinyl chloride soil gas concentration of 1.8 µg/m3 

(0.0018 mg/m3) which produces a refined air model HQ(refined air 

concentration/low TRV) of  0.0033 for the California vole, is cited as an 
indication that vinyl chloride poses little or no risk to burrowing 
mammals (Appendix J, Section J 8.6.3.1, page J-97).  Given the 
attenuation that occurs in the soil gas concentration with depth, 
please provide the depth at which the soil gas sample detected vinyl 
chloride. 

The soil gas concentration referenced in the text of 1.8 micrograms per cubic meter 
(µg/m3) was collected in 2004 from soil boring A216SG002 from 3.0 to 3.5 feet below 
ground surface.  An attenuation factor of 0.01 used for basement calculations (DTSC 
2004) was applied to the soil gas concentration.  Removing the AF from the calculation 
results in a hazard quotient (HQ) of 0.33.  However, as stated in response to DTSC 
specific comment 11, the Navy revised the inhalation model to use Santa Susana Field 
Laboratory TRVs to evaluate exposure via inhalation by directly comparing measured 
soil gas concentrations with TRVs.  The resulting HQs are 0.00066 using the high TRV 
and 0.0033 using the low TRV.  Therefore, the Navy maintains that no risk is posed to 
burrowing mammals as a result of vinyl chloride in the Upland Habitat. 

Location A216SG002 is located approximately 6 feet northwest of well A216W04, 
where the maximum concentration of vinyl chloride was detected in groundwater and 
soil in the Upland Habitat.  The text in Section J5.2.2 was revised to describe the new 
approach.  Tables J-29 and J-34 will also be revised to present results of the inhalation 
model using soil gas data The description of the evaluation of exposure to chemicals via 
inhalation was updated in Appendix J.  Vinyl chloride will no longer be discussed in the 
Step 3a section because the HQs are less than 1.0.  

20 A draft copy of Table J-35, which summarizes the COECs in each 
area of IA F1 which exceed risk-based concentrations based on the 
TRVhigh was furnished for review.  Given the potential presence of 
species-of-concern and/or protected vertebrate species, and the DFG 
determination that food web transfer of soil contaminants is a 
potentially complete exposure pathway, Table J-35 should be 
expanded to include the same comparison to a risk-based 
concentration based on the TRVlow. 

Table J-35 was revised to indicate how many samples exceed the concentration at which 
the HQ using the low TRV is equal to 1.0 for the most sensitive receptor. 
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Comments from DTSC HERO per E ric  S c iullo, P h.D.  

This section of the document presents the responses to comments from staff from the California Department of Toxic Substances Control (DTSC); 
DTSC’s Human and Ecological Risk Office (HERO).  The comments addressed below were received from Eric Sciullo, Ph.D (DTSC HERO) on 
August 16, 2011; 

No. Comment Response 

Evaluation of General Comments 
1 Screening Levels:  A number of chemicals were identified as 

having no available comparison criteria for screening purposes 
and risk evaluation.  These chemicals were described in the 
Executive Summary as various explosives in groundwater and 
munitions constituents such as perchlorate.  HERO recommends 
the use of Regional Screening Levels (RSLs) for tapwater in the 
absence of any other comparison criteria.  The Navy may 
provide a screening value that they feel may more accurately 
assess risks from groundwater as long as established toxicity 
criteria are referenced.  However, it is not appropriate to 
disregard potential chemicals of concern (CoCs) on the basis of 
a lack of comparison criteria.  It is understood that groundwater 
for the Site has a non-beneficial use designation, and the RSL 
for tapwater takes into account the oral ingestion pathway in the 
derivation of its screening value.  Use of the RSL for tapwater 
for these chemicals would be ultra conservative and could be 
explained as such in the Report.  Based on the detected 
concentrations of these chemicals, it is not anticipated that use 
of the RSLs for tapwater for said chemicals would affect the 
overall recommendations of the Report. 

Comparison criteria were used in the main text of the RI report to streamline the discussion and 
presentation of detected chemicals in groundwater in the nature and extent of contamination 
section.  All chemicals detected in groundwater at each subarea were presented in the tables 
following Sections 2 through 8 and evaluated in the human health risk assessment (HHRA) and 
ecological risk assessments (ERA), whereas only those chemicals that exceeded comparison 
criteria were discussed in the nature and extent section.  Chemicals without comparison criteria 
that did not pose risk to human or ecological receptors were therefore not discussed in the 
nature and extent section.   

No comparison criteria were applied to the groundwater data before they were evaluated in the 
risk assessments.  No appropriate screening criteria are available for explosives for 
groundwater.  Thus, these chemicals were discussed in the nature and extent section because 
they were detected at the site but screening criteria were not available.  Mare Island 95th 
percentile ambient groundwater values were used as the initial comparison criteria for 
groundwater at IA F1 (Tetra Tech 2002).  Other comparison criteria were used for chemicals 
that did not have a Mare Island-specific background value for groundwater, including ceiling 
values for gross contamination concerns for total petroleum hydrocarbons (TPH) (Water Board 
2008) and Water Board ecological screening levels for volatile organic compounds (VOCs) 
(Water Board 2008).  The text describing explosives on pages ES-3 and ES-4 stating “for which 
there are no comparison criteria” was removed.  In the final RI, aquatic protection groundwater 
values for TPH were developed and used for sites within 300 feet of Mare Island Strait.  The 
updated comparison criteria are discussed in Section 1.4.4 of the final RI report. 
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No. Comment Response 

Evaluation of General Comments 
1 

(Cont’d) 
 The Navy does not agree that tap water regional screening levels (RSLs) are appropriate 

comparison criteria for groundwater at IA F1.  Shallow groundwater at IA F1 meets the 
exception criteria for beneficial use and has been granted a beneficial use exception (Water 
Board 2010); therefore, shallow groundwater at IA F1 is considered not suitable for municipal 
or domestic water supply.  Thus, the only potentially complete exposure pathways to 
groundwater at IA F1 are by a construction worker doing work in a construction trench and by 
ecological receptors (burrowing mammals).  These receptors and groundwater exposure 
pathways were evaluated in the HHRA and ERA. 

2 Vapor Intrusion (VI) Pathway: 

2a. The DTSC Guidance for Evaluation and Mitigation of 
Subsurface VI to Indoor Air (2005) states that the 
preferred media for the evaluation of the VI pathway is 
soil gas.  However, in cases where groundwater is 
shallow, and soil gas samples are unable to be collected, 
then groundwater can be appropriately modeled to assess 
the pathway.  HERO concurs with the Navy’s approach 
to model groundwater data using the Johnson & Ettinger 
(J&E) VI model for groundwater.  

 

2a. Comment noted.  As mentioned in response to DTSC (Jim Polisini) comment 11, soil gas 
data are available for two locations each in Subarea 3 and Subarea 5.  The soil gas samples 
were collected from 3.0 to 3.5 feet below ground surface (bgs) in Subarea 3 and from 7.0 
to 7.5 feet bgs in Subarea 5.  The Navy will revise the HHRA to present the results of the 
vapor intrusion pathway using both soil gas data and modeled vapor concentrations from 
groundwater (based on the data available for each subarea).  The numerical risk 
summaries on each table will present the summed risk results using either soil gas or 
groundwater vapor intrusion results, thus providing a side-by-side comparison of the 
results.  The text will also be revised to present the risk results for the direct soil gas 
measurements and modeled vapor from groundwater results summed with the soil 
exposure pathways.  A discussion of the uncertainty associated with using the risk results 
from either of the two modeled media (soil gas or groundwater) was added in the 
uncertainty section of the HHRA, and a discussion of the parallel evaluation approach was 
added to the main text in Section 1.6.3. 
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No. Comment Response 

Evaluation of General Comments 
2 

(Cont’d) 
2b. There is a significant typographical error on page 4-10 

that describes a detected concentration of vinyl chloride 
in groundwater as 8,400 mg/kg.  The units are incorrect 
and HERO assumes this detection is actually 8,400 µg/L. 

2b. The typographical error on page 4-10 was corrected to change the units to micrograms 
per liter (µg/L).  Regarding the maximum detected concentration of vinyl chloride, the 
result of 8,400 µg/L at location A216VB007 is a grab groundwater sample collected 
from a vacuum boring and as such is not considered a valid sample for use in a risk 
assessment.  The correct maximum detected value for vinyl chloride in groundwater 
monitoring wells at Subarea 3 is 3,200 µg/L.  Vacuum borings were conducted when 
soil borings were planned in areas that have underground utilities to ensure that the 
utilities were not damaged during drilling or excavation.  If groundwater was 
encountered, a grab groundwater sample was occasionally collected from the vacuum 
boring location using a peristaltic pump.  Grab groundwater data, such as from a 
vacuum boring, are considered less reliable an indicator of groundwater conditions 
relative to a monitoring well because a well screen or filter pack was not installed to 
exclude particulates on which the VOCs are adhered.  Additionally, the boring may not 
have been purged before it was sampled and the groundwater may not have had 
sufficient time to stabilize and equilibrate.  The results for the groundwater samples 
collected from vacuum borings at IA F1 (locations A216VB001 through A216VB009) 
were added to the grab groundwater summary table, Table 4-4, and was used to 
delineate the nature and extent of chemicals in the RI.  The reported maximum detected 
value for vinyl chloride in grab groundwater samples in Subarea 3 was revised to 8,400 
µg/L.  Only groundwater samples collected from monitoring wells were considered in the 
HHRA and ERA, therefore no changes to the HHRA or ERA datasets are required to 
address this comment. 
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No. Comment Response 

Evaluation of General Comments 
2 

(Cont’d) 
2c. For Subarea 3, all chemicals detected in groundwater that 

were used in the J&E model were reduced by their 
original concentrations by a factor of 1000.  This error 
significantly underestimates risk via the VI pathway for 
affected receptors in Subarea 3.  In addition, the 
concentration described in General Comment 2B (8,400) 
is not utilized as the maximum detected concentration for 
vinyl chloride in the J&E model.  As a result, HERO 
does not concur with the Navy’s conclusions that “no 
chemicals in groundwater pose an unacceptable risk to 
human health in Subarea 3”.  HERO recommends a re-
evaluation of potential risk via the VI pathway for 
Subarea 3 utilizing the maximum detected 
concentrations. 

2c. The reviewer identified that concentrations of groundwater for Subarea 3 that were used in 
the Johnson and Ettinger (J&E) vapor intrusion model were not converted to µg/L before 
they were used in the model.  Thus, the modeled indoor air concentrations used in the 
HHRA were underestimated by three orders of magnitude.  The Navy has revised the 
groundwater concentrations used in the J&E vapor intrusion model for Subarea 3 and 
updated the risk calculations for Subarea 3.  All subsequent tables and text were revised to 
reflect the updated risk calculations for vapor intrusion of VOCs from groundwater into 
indoor air.  As mentioned in response to comment 2a above, vapor intrusion results based 
on modeling soil gas data have been presented in parallel with the vapor intrusion results 
based on modeled vapor from groundwater. 

 As mentioned in the response to comment 2b above, the result of 8,400 µg/L at location 
A216VB007 is a grab groundwater sample collected from a vacuum boring.  Only 
groundwater samples collected from monitoring wells were considered in the HHRA  For 
reasons explained in the response to comment 2b above, grab groundwater data are 
considered less reliable an indicator of groundwater conditions relative to a monitoring 
well.  Thus, groundwater samples from grab groundwater or vacuum boring locations 
were excluded from the risk assessment in Appendix I (HHRA).  Therefore, the maximum 
detected value used in the HHRA for vinyl chloride in groundwater at Subarea 3 was 
3,200 µg/L.  No changes to the HHRA dataset are required to address this comment.  The 
HHRA conclusions were revised as appropriate based on the updated vapor intrusion 
model results. 
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No. Comment Response 

   Evaluation of Specific Comments 

1 When discussing quantitative risk in the Executive Summary, 
referenced calculated risk values allow for a more 
comprehensive summary of the investigation for the 
Subarea/Site. 

The executive summary was originally written to streamline the overall discussion for each 
subarea and remove the complex sentences necessary to present the risk results.  However, at 
the request of the commenter, the Navy will revise the executive summary to present a range of 
specific risk results for both the minimal disturbance and intrusive development scenarios for 
each subarea. 

2 Data from a number of sample locations (SD designation) 
were not included in the Report.  This decision logic should be 
succinctly explained in the Report. 

The text in Section 7.1 of the RI report presents the rationale for excluding some sediment 
samples from the RI report and accompanying HHRA and ERA.  Sediment data were collected 
from sloughs at the mouths of Outfalls 33, 34, and 35, which are flooded at mid-tides and high 
tides.  These outfalls and their sloughs are considered offshore locations (IA K) and are not 
included in the investigation of IA F1.  Therefore, samples associated with these sloughs were 
not considered in the ERA or in future investigation or FS conducted for IA F1.  Any remedial 
action necessary for these outfalls (and their sloughs) will be addressed during the investigation 
of IA K.   
 
The location of Outfall 36, however, was never observed in the field and remains 
unconfirmed.  Thus, sediment samples collected near the reported location of Outfall 36 are 
evaluated in the IA FI RI report and are included in the HHRA and ERA evaluations.  
Text in Section 7.1 was revised to clarify why these samples were excluded from discussion 
in the IA F1 RI report.  However, figures showing detail for Subarea 6 in Appendix J 
continue to present the results for samples collected at Outfalls 33, 34, 35, 102, and 202, and 
indicate the locations are within IA K in response to Comment #6 from James Polisini. In 
addition, a new Table J-6 and Section J2.3.3 were added in Appendix J that compares 
concentrations of chemicals in IA F1 with concentrations of chemicals detected at the IA K 
outfalls.   
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Comments from DFG-OSPR per T ami Nakahara 

This section of the document presents the responses to comments from staff from the California Department of Fish and Game, Office of Spill 
Prevention and Response (DFG-OSPR).  The comments addressed below were received from Tami Nakahara (DGS-OSPR) on August 26, 2011. 

No. Comment Response 

Evaluation of Specific Comments on Response to Comments on the Draft RI Report 

1 Specific Comment 11.  DFG-OSPR inquired if the Navy is 
currently requesting ARARs or will do so in the future.  The 
Navy responded, “…the Navy requested an identification of 
State of California applicable or relevant and appropriate 
requirements (ARAR) for IA F1 in a letter to the State of 
California, DTSC, dated January 6, 1999.  The Navy did not 
receive a list of ARARs from DTSC; however, the Navy will 
review the ARARs for the IA H1 RI and adopt any relevant 
information into the ARARs section of the IA F1 RI report.”  
However, in the IA F1 Draft Final RI, the text states, “The 
Navy received a list of state ARARs from DTSC in a letter 
dated May 17, 2010, and from the California Department of 
Fish and Game for IR04 at Mare Island.  The Navy has 
reviewed the ARARs identified by the State and for purposes 
of informing its investigation and characterization activities 
during this RI.”  Please note that DFG-OSPR also submitted a 
list of proposed ARARs for the Non-Time Critical Removal 
Action to Address Munitions and Explosives of Concern 
(MEC) within the Production Manufacturing Area (PMA) and 
South Shore Area (SSA) to DTSC on September 16, 2009.  
The PMA/SSA ARARs are the same as for IR04.  DFG-
OSPR requests the Navy use the list of ARARs from the 
PMA/SSA or IR04 for IA F1 since they are more recent than 
the ARARs from the 2005 IA H1 RI. 

The chemical and location specific PMA/SSA ARARs as referenced in the Action Memorandum 
(Weston 2011) were used for the IA F1 for consistency and current applicability.  Pursuant to the 
series of letters between the Navy and DFG-OSPR in 2009 and 2010, the Navy agrees to identify 
the substantive provisions of the following CF&GC section requirements as potential ARARs 
subject to the limitations below: 
 

• California Fish & Game Code Section 5650 (a), (b), and (c) (prohibiting  the passage 
of enumerated substances into waters of the state) 

• California Fish & Game Code Section 1908 (protection of endangered or rare native 
plants) 

• California Fish & Game Code Section 2080 (protection of threatened or endangered 
species) 

• California Fish & Game Code Section 3511 (protection of fully protected birds) 
• California Fish & Game Code Section 4700 (protection of fully protected mammals) 

 
DFG-OSPR has agreed to withdraw the identification of California Fish & Game Code Section 
3503.5 as an ARAR if the Navy identifies the Migratory Bird Treaty Act (MBTA) as an ARAR. 
Because the Navy plans to identify the MBTA as a potential ARAR, Section  3503.5 is not a 
potential ARAR for this site. 
 
California Fish & Game Code Section 5650 (a), (b), and (c) prohibits depositing or 
placing, where it can pass into waters of the state, any petroleum products, factory refuse, 
sawdust, shavings, slabs or edgings, and any substance deleterious to fish, plant life, or bird 
life. Section 5650(b) of the Cal. Fish & Game Code states that this section does not apply to 
a discharge or a release that is expressly authorized pursuant to, and in compliance with, the 
terms and conditions of a waste discharge requirement pursuant to Cal. Water Code § 13263 or 
a waiver issued pursuant to Cal. Water Code § 13269, subdiv. a issued by the Water Board after 
a public hearing, or that is expressly authorized pursuant to, and in compliance with, the terms 
and conditions of a federal permit for which the State Water Resources Control Board or 
Water Board has, after a public hearing, issued a water quality  

1 (cont.)  certification pursuant to Cal. Water Code § 13160. Because soil excavation and MEC removal 
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No. Comment Response 

Evaluation of Specific Comments on Response to Comments on the Draft RI Report 

at geophysical anomaly locations will be performed adjacent to Mare Island Strait and 
Carquinez Strait the Navy accepts Cal. Fish & Game Code § 5650 (a), (b) and (c) as a CDFG-
OSPR ARAR. To prevent excavated materials from entering the neighboring waters, best 
management practices will be employed during the NTCRA. Best management practices are 
structural or non-structural methods which prevent the movement of material, such as soil, from 
land to water bodies.   
 
While Cal. Fish and Game Code Sections 1908, 2080, 3511 and 4700 are not “applicable” 
because the United States of America has not waived sovereign immunity in the Federal 
Endangered Species Act (FESA) for this State of California requirement, they are “relevant and 
appropriate”. Species protected under these Cal. Fish and Game Code Sections are potentially 
present at the site.  As such the Navy has agreed that the substantive provisions of the Cal. Fish 
and Game Code Sections meet the pertinent NCP criteria under 40 CFR Section 
300.400(g)(2)(viii) and are "relevant and appropriate" because protected species may be present 
at the site and protection of these vulnerable resources allows them to be "used" in the sense that 
they continue to provide their unique value to the State of California (Navy, June 2009, April 
2010). 
 

The Navy accepts these Fish and Game Code Sections as state ARARs subject to the following 
conditions.  The State of California, through DFG-OSPR, concurs that the statutes address 
prohibited conduct but do not provide for or prescribe affirmative measures to avoid a "taking." 
Notwithstanding the absence of specific affirmative measures in the statutes, the Navy will 
implement reasonable measures to ensure adequate protection of ecological receptors during 
response action construction following issuance of a CERCLA decision document pursuant to 
the Navy's obligations under CERCLA to select removal or remedial actions that are protective 
of human health and the environment (see Section 121(b)(1) of CERCLA).  The Navy will 
coordinate with the State, through DFG-OSPR, prior to implementation of such reasonable 
measures.  The Navy understands that the State reserves the right to conduct periodic site visits 
during removal or remedial activities to confirm implementation of avoidance measures.  
 
This information will be incorporated into the FS.  Section 1.8 was not revised as a result of this 
comment. 
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1 Page ES-12, Section Conclusions and Recommendations, 
and page 9-3, Section 9.2 Site-specific RI Conclusions 
and Recommendations.  The Navy states, “The designated 
future land use of Subareas 1 through 4 and part of Subarea 
5 is mixed use industrial, and therefore presence of 
ecological receptors is not likely in these subareas in the 
future.”  This statement is incorrect.  Unless the Navy plans 
to pave over the entire soil surface in these subareas, any 
areas with vegetation (i.e., grassland depression, eucalyptus, 
non-native grassland, ruderal vegetation) provide potential 
habitat for ecological receptors.  As a result, there is the 
potential for ecological receptors to be present in these areas 
in the future, as they are present now. 

There is potential for ecological receptors to be present, but it is unlikely that they will forage 
primarily in this area when more suitable habitat exists nearby.  The future industrial activities 
occurring within the portion of Reuse Area 10A in the current IA F1 upland habitat will restrict 
wildlife from foraging in the area as a result of frequent loud noises, fences, and constant human 
activity.  Reuse Area 10A will consist of major heavy and light industrial development that uses 
the existing buildings and waterfront access while also allowing for new infill buildings of 
compatible size and function.  The proposed development program for Reuse Area 10A 
maintains that the plan shall be compatible with and should maintain the historical industrial 
character of the island by establishing a simple, large-scale building footprint and street grid that 
is compatible with other industrial areas on Mare Island and retain historic resources where 
possible.  (Buildings A31, A54, A49/65, and A266 are the most noteworthy structures within IA 
F1.)  Furthermore, a significant laydown area — which is an area cleared for the temporary 
storage of equipment and supplies and is usually covered with rock or gravel to ensure 
accessibility and safe maneuverability for transport and off-loading of vehicles — is proposed for 
the north area adjacent to Berth 24, where rail and water access may call for storage and handling 
of materials.  Berth 24 is approximately 600 feet (0.1 mile) from the northern portion of Subarea 
1.  Additionally, the program stipulates that landscape improvements may be limited to major 
roadway streetscape improvements (City of Vallejo 2008).   
The statement “the presence of ecological receptors is not likely in these subareas in the future” 
was removed from the executive summary and anywhere else is appears in the text. 

2 Page 1-22, Section 1.2.4.4.2 Wetland Habitat Flora and 
Fauna.  In this section, the Navy lists special status species 
that may be present in the coastal salt marsh at IA F1.  
Although the Navy includes the California Clapper Rail as 
potentially present, the California Black Rail, a State 
threatened and State fully protected species, is not included.  
The California Black Rail has been documented in the 
California Natural Diversity Database to occur on Mare 
Island.  Please include the California Black Rail in the list of 
special status species potentially present at IA F1. 

The California black rail was included in the list of special status species potentially present at 
IA F1. 

3 Table 1-4: Special Status Species Observed or Potentially 
Present at IA F1.   
a. The Scientific Name for the California red-legged frog is 

incorrectly listed as Rana aurora draytonii.  Please 
correct the scientific name to Rana draytonii.  

a. The scientific name for the California red-legged frog was corrected in Table 1-4 and Table 
J-1. 

b.  The State Status should be “WL,” which is defined as California Department of Fish and 
Game Watch List. The status of the osprey was changed and the definition was added to the 
Notes section on Tables 1-4 and J-1. 
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b. The table lists the State Status for Osprey as CSL.  
Please include the definition of CSL in the Notes 
section. 

c. The table lists the State Status for California Gull and 
Double-crested Cormorant as CWL.  Please include the 
definition of CWL in the Notes section.   

d. The table lists the State Status for green sturgeon as CE 
(State of California endangered species).  The green 
sturgeon is a California Department of Fish and Game 
“Species of Special Concern”.  Please correct the State 
Status on the table.  

e. The table lists the State Status for Delta smelt as CT 
(State of California threatened species) and CE.  The 
current State status of the Delta smelt is CE.  Please 
correct the State status on the table. 

c. The State Status should be “WL,” which is defined as California Department of Fish and 
Game Watch List. The status of the California gull and double-crested cormorant was 
changed and the definition was added to the Notes section on Tables 1-4 and J-1. 

d. The State Status was corrected on Table 1-4 and J-1. 
e. The State Status was corrected on Table 1-4 and J-1. 

4 Appendix F Mare Island Physical Characteristics.  The 
cover page of the appendix states that “This appendix was 
last updated in February 2005 for the draft RI report…”  
Please update the Federal Status and State Status of the 
special status species listed in Table F-1:  Special Status 
Species in the Offshore Area Habitats and Table F-2:  
Special Status Species in the Onshore Area Habitats to their 
current status.   

The Federal and State Status of the special status species listed in Tables F-1 and F-2 were 
updated.  A note was also added to the cover page of Appendix F and to the tables indicating that 
these tables have been updated. 
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This section of the document presents the responses to comments from staff from the U.S. Environmental Protection Agency (EPA).  The comments 
addressed below were received from Carolyn D’Almeida (EPA) on September 13, 2011. 

No. Comment Response 

Evaluation of Comments on Responses to Comments on the Draft RI Report 

1 Response to General Comment 1:  The response does 
not address the comment.  The response states that the title 
of the Remedial Investigation (RI) Report will be changed 
to reflect that it covers Subareas 1 through 6 of 
investigation area (IA) F1, not the entire geographical 
footprint of the area; however, the title of the draft final 
document does not reflect this change.  The response also 
states that an additional appendix detailing sampling 
outside Subareas 1 through 6 will be included in the next 
version of the document, but this appendix does not appear 
to have been included in the DF RI.  Please include these 
sampling results and revise the title of the document to 
reflect the specific subareas addressed in the RI report. 

The responses to comments were reviewed and discussed between the Navy and regulatory agencies 
in October 2009, and some changes have been made since that date that have affected the structure 
of the report. 

The title of the report was not changed because the draft final RI report covers the entire 
geographical area of IA F1, which includes Subareas 1 through 7.  The boundaries of Subareas 1 
through 5 were expanded to include areas within IA F1 that have not been sampled into existing 
subareas to enable the evaluation of the entire site.  All samples included in the draft RI remained a 
part of their originally assigned subarea.   A new Subarea 7 was added to include the samples 
collected during the 2007 additional site investigation for soil and groundwater in the southern 
portion of IA F1 around Buildings A226 and A228.  The investigation is discussed in Section 
1.2.3.18 of the RI report.  The results of the nature and extent evaluation, HHRA, and ERA for 
Subarea 7 are evaluated and reported in the same manner as they are reported for the other upland 
subareas, Subareas 1 through 5.  Additional samples were also collected in the vicinity of 13 other 
buildings in Subareas 3, 4, and 5.  Data collected in areas outside the initial boundaries of Subareas 
1 through 6 are included in the nature and extent evaluation, HHRA, and ERA for the appropriate 
subarea based on their geographical location. Results for the new Subarea 7 sampling and additional 
sampling associated with other subareas are presented in the Draft Final IA F1 Data Summary 
Report (SulTech 2007); the report was added to the final RI as Appendix N.  

2 Response to General Comment 3:  The response does 
not address the comment.  The response to the original 
comment indicates that the sampling results from the 
requested investigation of additional buildings would be 
included in the Draft Final RI report.  However, the DF RI 
does not contain the additional appendix that discusses the 
additional sampling at Investigation Area (IA) F1, as 
referenced in the response.  Please provide this appendix in 
the report or provide an explanation as to why it was not 
included. 

As noted in response to general comment 1, the Draft Final IA F1 Data Summary Report (SulTech 
2007) was added to the final RI as Appendix N. 

3 Response to Specific Comment 1:  The response does The section “VOCs in Groundwater” (erroneously named “VOCs in Soil” in the Draft RI report) 
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not address the comment.  The response states that a 
subheading in Section 2.3.3.2 will be changed to “VOCs 
in Groundwater,” but this subheading does not appear in 
the section.  Most of the “Organic Compounds in 
Groundwater” subsection that was present in the Draft RI 
has been removed in the DF.  This section described 
detections of volatile organic compounds (VOCs), total 
petroleum hydrocarbons (TPH), and explosives in 
groundwater in Subarea 1.  In the DF, this section has 
been revised to state that no VOCs, semi-volatile organic 
compounds (SVOCs), or TPH were detected above the 
comparison criteria in groundwater.  Please explain why 
this revision was made. 

was removed from Section 2.3.3.2 because there are no VOCs (or semivolatile organic compounds 
[SVOCs] or TPH) that were detected greater than comparison criteria.  Between the draft and draft 
final versions of the RI, the water quality comparison criteria were updated to be more in line with 
comparison criteria used at other Mare Island Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) sites, for instance the adjacent site, Installation 
Restoration 04 (IR04).  Criteria development is explained in Section 1.4.4. 

Groundwater criteria for explosives used in the draft RI report are no longer applicable, as they 
were based on tap water preliminary remediation goals (PRGs) (EPA 2002b) and the Department of 
Health Services maximum contaminant level (DHS 2003).  These criteria are appropriate for 
comparison to drinking water standards.  Shallow groundwater at IA F1 and neighboring 
Installation Restoration 04 meets the exception criteria for beneficial use; therefore, shallow 
groundwater at IA F1 is considered not suitable for municipal or domestic water supply (Water 
Board 2010). 

3 
(Cont’d) 

 Comparison criteria for VOCs for the draft final report were Water Board Environmental Screening 
Levels (ESLs) for groundwater based on the aquatic habitat goal (Table F-1b in Water Board 2008).  
Comparison criteria for VOCs were selected to protect aquatic habitat, even though the vast majority 
of water entering the Mare Island hydrologic system either runs off the ground surface or is returned 
to the atmosphere through evapotranspiration. 

Comparison criteria selected for TPH in groundwater in the final RI reports are Tier 2 SL values 
developed for IA F1 based on site-specific conditions.  Values for gross contamination concerns 
were selected as the Tier 2 SL for areas greater than 300 feet from Mare Island Strait.  Aquatic 
protection values were selected as the Tier 2 SL for areas within 300 feet from the strait.  This 
approach was discussed with the Water Board, and verbal concurrence for the Tier 2 SLs was 
reached on September 6, 2012.  

The full rationale for selection of gross contamination and aquatic protection values for groundwater 
was added to Section 1.4.4.2. 

4 Response to Specific Comment 2:  The original comment 
references several locations where TPH is detected above 
comparison criteria and questions if these locations have 
been adequately delineated to determine extent of 
contamination.  The Navy’s response suggests that most of 
these samples are within the upper 2 feet and represent 
random spills or presence of asphalt.  However, we did not 

The Navy has reviewed areas in IA F1 with TPH results exceeding comparison criteria; the 
evaluation is presented in Appendix O of the final RI report.  The Navy has concluded that, with the 
exception of TPH Area 2b in Subarea 1, all areas where the comparison criteria (Tier 2 SLs) are 
exceeded at IA F1 are adequately characterized to support no further action, and qualify for closure 
with no further action because the low risk fuel site criteria recommended by the Water Board in the 
interim guidance on required cleanup at low risk fuel sites (Water Board 1996) are met.  Appendix 
O includes the rationale for why these areas do not require further action or evaluation, which is 



Comments from EPA per C arolyn D’Almeida (C ontinued) 

RTCs on Draft Final RI, IA F1, Page 24 of 65 
Former Mare Island Naval Shipyard  

No. Comment Response 

Evaluation of Comments on Responses to Comments on the Draft RI Report 

find the complete boring data in the report to substantiate 
this claim.  Also, in the location of sample A220GB009 
there appears to be significant TPH contamination that 
extends to a depth of 9 feet.  The source of this 
contamination is not identified, the lateral extent is 
bounded only to within a 40 foot radius, and there appears 
to be no recommendation to address this hot spot area in 
the report; the risk assessment recommendation appears to 
represent an average risk across the entire Subarea 1. 
 

summarized in Sections 2.3.3.3, 3.3.3.3, 5.3.3.3, and 6.3.3.4. The TPH figures in the final report 
were also updated to present concentrations of TPH at all depths.  

TPH-d contamination in Subarea 1 at location A220GB009 is likely associated with Excavation 
MX0010 conducted in 2000 to remove soils to 5.5 feet bgs impacted by TPH.  The majority of 
contamination was removed and the concentrations above the Tier 2 SL at A220GB009 represent 
residual contamination.  Location A220GB009 (TPH Area 1) is adequately characterized as it is 
bounded laterally by IR04GB325 to 5 feet bgs, IR04GB324 to 7 feet bgs, A220GB008 to 8 feet bgs, 
and A220GB007 to 6 feet bgs (see Figure 2-4 of the final RI report).  Location A220GB009 was 
sampled vertically to groundwater, and concentrations of TPH-d in groundwater are well below Tier 
2 SLs, indicating that there has been a limited impact on groundwater.   Results from grab 
groundwater samples 20 and 40 feet downgradient of A220GB009 at locations IR04GB326 and 
IR04GB344 are 300 µg/L and 200 ug/L, well below the groundwater comparison criteria of 5,000 
µg/L.   Storm drain lines near Excavation MX0010 have been removed, thus eliminating a potential 
transport pathway to Mare Island Strait.  Furthermore, there is no human health or ecological risk 
associated with surrogate chemicals in Subarea 1.  The Navy considers this area to meet all low risk 
fuel site criteria, and recommends no further action to address residual TPH contamination, with the 
exception of TPH-dr at TPH Area 2b (location IR04GB222) in Subarea 1. 

4 
(Cont’d) 

 The comment also refers to locations in Subarea 1 with surface contamination in the upper 2 feet at 
sampling locations including, but not limited to A215GB016, A220GB004, A220GB009, 
IR04GB200, IR04GB222, and IR04GB234. Location A215GB016 does not exceed the Tier 2 SLs 
for TPH, A220GB009 is discussed above, and locations A220GB004 (TPH Area 2a), IR04GB222 
(TPH Area 2b), and IR04GB234 (TPH Area 2a) are all located in the empty lot that was 
historically used as an equipment yard between Buildings A215 and A220 (see Figures 2-3, 2-4, 
and 2-5 of the final RI report).  The exceedances of TPH-gr, TPH-dr, and TPH-mr Tier 2 SLs at 
these locations appear to be related to incidental oil leakage from equipment and trucks used during 
past activities at the site or parked in the yard.  There is no specific or identifiable pattern 
supporting the presence of a specific release, and all exceedances are within surface soil.  The 
deepest sample with an exceedance was collected from 1.5 feet bgs, and TPH is delineated at 
depth, with the exception of IR04GB200 and IR04GB222.  

Despite the lack of delineation with samples to the west of locations A220GB004 and IR04GB234 
(TPH Area 2a), the area is adequately characterized because the TPH area is bounded to the west 
by the edge of IA F1 and steep topography, and the historical site use suggests that contamination 
would not extend beyond the boundary of the equipment yard.  Downgradient groundwater 
samples at IR04GB323, IR04GB321, and IR04GB320 are all non-detect (for TPH-gr and TPH-mr) 
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or well below Tier 2 SLs (TPH-dr) (see Appendix O), indicating that limited impact to 
groundwater has occurred.  Downgradient storm drain lines have been removed, eliminating 
potential groundwater transport pathway to Mare Island Strait.  Finally, there is no human health or 
ecological risk associated with surrogate chemicals (polycyclic aromatic hydrocarbons [PAHs] or 
benzene, toluene, ethylbenzene or xylenes [BTEX]) in Subarea 1.   

The releases at locations IR04GB200 (TPH Area 2c), IR04GB234 (TPH Area 2a), and 
A220GB004 (TPH Area 2a) appear to be surficial and TPH in this area is likely degrading 
naturally and has not impacted groundwater.  These TPH releases meet the closure criteria for low 
risk fuel sites; therefore, additional sampling or remedial action to address TPH is not 
recommended (Appendix O).   

This information is presented in the TPH Technical Memorandum discussed at the BCT meeting 
on January 26, 2012 and IA F1 meeting on March 8, 2012.  The TPH Technical Memorandum is 
presented as Appendix O to the final RI report. A short summary of the information supporting 
NFA for five of six TPH areas in Subarea 1 has been added to Section 2.3.3.3.  Appendix O is also 
referred to in the summary.  Similar support for NFA has been included in the chemical 
characterization sections for other subareas to support the Navy’s conclusions.  The agencies 
concurred with the Navy’s recommendations for NFA at all TPH areas in Subarea 1 except TPH 
Area 2b in the agency meetings mentioned in this response. 

5 Response to Specific Comment 3:  The response does 
not address the comment.  The response states that 
“sample locations where metals and picric acid 
concentrations exceeded comparison criteria 
(A215GB001 and 208UX4062) will be added to TPH 
Figure 2-6,” but there is no Figure 2-6 in the RI.  The 
response also states that “one polycyclic aromatic 
hydrocarbon (PAH) (benzo(a)pyrene) sample exceeded 
comparison criteria and will also be shown on the TPH 
Figures 2-2 through 2-5,” but the location of the sample 
is not indicated on any of these figures, which appear to 
present only TPH results.  Please provide figures showing 
locations where comparison criteria for metals, picric 
acid, and PAHs were exceeded. 

Between the draft and draft final versions of the RI, the soil comparison criteria were updated to be 
more in line with comparison criteria used at other Mare Island CERCLA sites.  In the draft final 
report, industrial EPA RSLs published in November 2010 were used to evaluate soil at IA F1. The 
original comment requests that figures showing metal hotspots, and PAH and picric acid 
exceedances be included in the report.   

Chromium and lead were reported as exceeding the comparison criteria in the draft RI.  For 
chromium in the draft final RI, the RSL for chromium III (EPA 2011) was used instead of the PRG 
for total chromium (EPA 2002b).  The use of the trivalent chromium criteria is more appropriate at 
IA F1 because this is the most likely form of chromium to be found on the site.  Trivalent 
chromium is known to occur naturally in the environment and is relatively nontoxic even in high 
concentrations.  Hexavalent chromium is solely the result of human activities (for example, it is 
used as an anti-scaling compound in cooling systems, and for chrome plating) and is a known 
human carcinogen.  Based on this information, samples collected as part of the investigations of 
Buildings A071, A75, A76, A80, A187, A265, A271, A159, A248, A267, A222, and A215  during 
the Group II/III accelerated study were evaluated for potential release of hexavalent chromium.   
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Hexavalent chromium was not detected in any of the samples; therefore, no source for hexavalent 
chromium was found on site, and the RSL for chromium III was determined to be the most 
appropriate screening criteria. 
 
For lead, the maximum value reported in the draft RI report of 1,500 mg/kg at location A215GB001 
was removed during the time-critical removal action (TCRA) to remove abrasive blast material 
(ABM) at IR04 and IA F1 in 2007 to 2008.  Therefore, the data point was removed from the dataset.  
The maximum concentration for the resulting dataset in Subarea 1 is 690 mg/kg, which did not 
exceed the comparison criteria (industrial RSL) for lead of 800 mg/kg.  Therefore, metals did not 
exceed the comparison criteria in Subarea 1 and were not added to figures in Section 2.  However, 
between the draft final and final versions of the RI, the Navy updated the lead screening values to be 
equal to the mathematical formula DTSC CHHSL + background values.  The CHHSL model 
provides levels (80 mg/kg for residential and 320 mg/kg for industrial) that are based on the amount 
of lead in the soil that would lead to an incremental increase in blood lead level of up to 1 
microgram per deciliter (µg/dL).  The 95th upper confidence limit on the mean of the background 
dataset for lead in Mare Island ambient fill is 25.6 mg/kg, based on the calculations conducted by 
John Christopher (DTSC) (DTSC 2007).  The Navy has agreed to not increase the blood lead levels 
to more than background + 1 µg/dL.  Therefore, the residential screening value for lead at IA F1 is 
25.6 + 80 mg/kg  mg/kg = 106.6 mg/kg, and the industrial screening value for lead is 25.6 + 320 
mg/kg = 345.6 mg/kg.  There are 5 locations with results exceeding 345.6 mg/kg in Subarea 1, 
therefore a figure was added showing lead results in Subarea 1 (Figure 2-2), and in all other 
subareas where more than three results exceed the revised comparison criterion (Subareas 1, 2, 3, 4, 
and 5) (Figures 3-2, 4-3, 5-3, and 6-2). 

5 
(Cont’d) 

 Benzo(a)pyrene exceeded the comparison criteria at location 208UX4062 from 4.0 to 4.5 feet bgs.  
Section 1.4.5 states that “Figures were prepared to show analytical results for specific chemical 
concentrations detected in soil and groundwater at IA F1 if (1) the chemical was identified as a 
human health or ecological risk driver and exceeded the comparison criteria in at least one sample, or 
(2) the chemical exceeded the comparison criteria in more than three samples collected within a given 
subarea.”  However, per EPA request, the result mentioned above for benzo(a)pyrene was added to 
Figures 2-2 through 2-5, and the text of Section 2.3.3.1 under subheading “Semivolatile Organic 
Compounds” was revised to indicate that the elevated result is noted on Figures 2-3 through 2-5. 

Please note that in the final version of the report, additional figures were added to support no further 
action in some areas of the site.  Therefore, an additional component was added to section 1.4.5 as 
“3” above, and states “(3) a figure is helpful to support no further action.” 

The Navy suggests using 2,4-dinitrophenol as a surrogate to evaluate toxicity of picric acid based 
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on the similarity of chemical structure.  2,4-Dinitrophenol has a residential RSL of 120 mg/kg and 
an industrial RSL of 1,200 mg/kg.  All detected concentrations are less than both RSLs.   The 
highest detection limit of the non-detect samples is 3.1 mg/kg, also lower than both RSLs. 
 
Appendix A and the tables summarizing soil analytical results (Tables 2-2 and 5-2) were updated 
to present the comparison criteria selected for picric acid (picric acid was detected only in Subareas 
1 and 4).  

6 Response to Specific Comment 4:  The response does 
not address the comment.  The response states that “the 
locations of holes in the floor, clogged drains, and floor 
stains will be presented in Figures 3-2 through 3-4 of the 
Draft Final RI report,” but these features are not included 
on the indicated figures.  Please revise these figures to 
indicate the locations of potential release sites.  It is not 
clear from the presentation of sampling data that these 
floor drain areas were characterized for potential releases.  
The Figures 3-2 to 3-4 included in the report provide only 
TPH sampling results. 

The items noted in comment 4 were unintentionally omitted from the figures. The locations of 
holes in the floor, clogged drains, and floor stains of Buildings A80, A187, A265 and A271 are 
presented in Figures 3-1 of the final RI report, which presents the sampling locations in Subarea 2. 
This information was used to inform the selection of soil and groundwater sampling locations 
A080SS001 through A080SS006 during the Group II/III accelerated study in Subarea 2 (Sullivan 
and Tetra Tech 2003).   

In order to address the concern that holes in the concrete floor of Building A80 may have 
provided a pathway for liquid wastes to exit the building, three rounds of sampling were 
conducted between 1997 and 1999, which included the collection of composite and discrete soil 
samples from beneath holes in the building floor (Sullivan and Tetra Tech 2003).  A statement 
indicating that soil samples were collected beneath holes in the building was added to description 
of Building A80 in Section 3.1.    

7 Response to Specific Comment 6:  The response does 
not address the comment.  It is not clear why some 
comparison criteria are higher in the DF RI than in the 
Draft version of the document.  For example, Figure 3-3 
in the Draft shows that the comparison criterion for 
TPH-mr (motor oil range) is 1,000 milligrams per 
kilogram (mg/kg), but the same figure in the DF indicates 
that the comparison criterion is 2,500 mg/kg.  Please 
explain why screening criteria differ in the Draft Final RI 
and Draft reports. 

Between the draft and draft final versions of the RI, the water quality and soil comparison criteria 
were updated to be more in line with comparison criteria used at other Mare Island CERCLA sites.  
Please see response to EPA comment 3 (Response to Specific Comment 1) above.   

8 Response to Specific Comment 10:  The response 
partially addresses the comment.  The text of Section 
4.3.3.3 has been changed, but the exceedance of vinyl 
chloride (VC) in soil at Subarea 3 has not been added to 
Figure 4-2.  Please include the VC detected at sampling 
location 208UX4261 on Figure 4-2. 

An additional figure showing all soil results for vinyl chloride in Subarea 3 has been included in 
the Final RI report as Figure 4-4.   The soil result of 51 mg/kg for vinyl chloride at location 
208UX4261 was also added to Figure 4-2 (which was renumbered as Figure 4-5 in the final RI), 
and the text of Section 4.3.3.2 under the subheading “Organic Compounds in Groundwater” was 
revised to reference both Figures 4-4 and Figure 4-5, Cis-1,2-DCE and Vinyl Chloride 
Concentrations in Groundwater, Subarea 3.  Both figures were also updated to show the 
groundwater flow direction, and the historical utility lines.  Figure 4-5 was updated to include 
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related parent and intermediate products (tetrachloroethene [PCE], trichloroethene [TCE], and 
trans-1,2-dichloroethene [DCE]).   

9 Response to Specific Comment 14:  The response does 
not address the comment.  The comment discusses TPH 
exceedances that were noted in review of the data and 
requested that they be included in the summary table.  
While the response to the comment in Appendix M 
indicates that the table under the Organic Compounds in 
Groundwater subheading has been revised to include 
results from sampling location 191TN-A190-W-05-00-R, 
but in the DF RI, the entire table has been removed, and 
the section now states that “no organic compounds were 
detected in groundwater above comparison criteria at 
Subarea 4.”  Please explain why these revisions were 
made. 

As noted in the response to EPA comment 3 (Response to Specific Comment 1), the comparison 
criteria for the nature and extent evaluation were updated for the draft final RI report.  None of 
the organic chemicals evaluated exceed the revised criteria, therefore this section has been 
revised.  The maximum concentration detected in groundwater in Subarea 4 of TPH-dr is 0.43 
milligrams per liter (mg/L) from monitoring well USTA225-1, and does not exceed the 
comparison criterion of 5 mg/L (based on ceiling levels for gross contamination).  The sample 
collected from location 191TN-A190-W-05-00-R is a surface water sample, and was not 
evaluated in the draft final RI.  Other surface water samples that were included in the draft RI 
report but not the draft final RI report include samples from locations 191246-W-1, 191246-W-
2, 191246-W-4.0, 191246-W-8.3, and 191246W-5.0, which are all located around Building 
A246 in Subarea 5.  The surface water samples were collected in the rainy seasons during 1992 
and 1993, and are likely disturbed areas with ruderal vegetation that were ponded at that time.  
The existing conditions survey (H.T. Harvey and Associates 2011) conducted in December 2010 
did not document a depression in the areas where the samples were collected, but rather 
classified the areas as having “ruderal vegetation.”  There is no exposure pathway to surface 
water in this area, and therefore these surface water samples were not evaluated in the draft final 
RI report. 

10 Response to Specific Comment 15:  The response does 
not address the comment.  The comment questions the 
adequacy of delineation of extent of TPH 
contamination.  The Navy’s response indicates that 
Figure 5-3 shows that boring A190W02 is laterally 
bounded by boring A075GB018, UST-190-B-2, UST 
190-B-3 and UST 190-B-4.  Figures 5-2 and 5-3 show 
results for cadmium, not TPH and indicate high levels 
of cadmium and lead just south of Building A75.  
Figures 5-4 and 5-5 present TPH results but the 
referenced borings do not appear on the figures.  From 
the presentation of the data, we cannot verify the 
Navy’s statements that the contamination is adequately 
characterized or bounded. 

The figures have been renumbered since the response to comment 15 on the draft RI was 
prepared, which references detection of TPH-diesel range (dr) on Figure 5-3. The RTCs were 
inadvertently not updated to match.  A figure for cadmium was added to the draft final report 
because the screening criterion was exceeded more than three times in Subarea 4.  A figure for 
lead was added to the draft final report because lead was identified as a chemical of ecological 
concern, and at least one result that exceeded the screening criterion occurred in Subarea 4.  The 
figure that the response is referring to is Figure 5-5 of the draft final RI report, TPH-dr 
Concentrations in Soil, Subarea 4, 2 Feet Below Ground Surface and Deeper, and the five 
locations mentioned above are shown on the figure.   

The result of 620 mg/kg for A190W02 detected at 1.5 feet bgs is not on Figure 5-5 of the draft 
final RI because that figure is limited to showing results in soil from 2 feet bgs or deeper.  Figure 
5-4 of the draft final RI shows TPH-dr concentrations in soil from 0 to 2 feet bgs and includes 
the result of 620 mg/kg for A190W02 detected at 1.5 feet bgs.  A study of Figure 5-5 of the draft 
final RI shows that location A190W02 is laterally bounded by boring A075GB018, UST-190-B-
2, UST 190-B-3, and UST 190-B-4.   

The figure in the final RI shows TPH-dr at all depths and is numbered Figure 5-4.  The 
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information included in this response is presented in the TPH Technical Memorandum discussed at 
the BCT meeting on January 26, 2012.  The TPH Technical Memorandum is presented as 
Appendix O to the final RI report.  The Navy has concluded that the extent of TPH in soil is 
sufficiently delineated and limited to a near-surface release, TPH concentrations in soil and 
groundwater are below Tier 2 ESLs at depth, and that no further action is required for this area. 
A short summary of the information supporting NFA for the residual contamination in Subarea 4 
has been added to Section 5.3.3.3.  Appendix O is also referred to in the response.  Similar support 
for NFA has been included in the chemical characterization sections for other subareas to support 
the Navy’s conclusions. 

11 Response to Specific Comment 16:  The response does 
not address the comment.  The response indicates that 
text discussing grab groundwater samples will be added 
to Section 5.3.3.3, but this text has not been included in 
the DF RI, and all discussion of TPH has been removed 
from the Groundwater Sample Results subsection.  Please 
revise the section to include the text provided in the 
response and explain why the discussion of TPH in 
groundwater has been removed. 

As noted in the response to EPA comment 3 (Response to Specific Comment 1), the comparison 
criteria for TPH for the nature and extent evaluation were updated for the draft final RI report. 
Concentrations of TPH detected in monitoring well and grab groundwater samples (which are of 
limited use because of the lack of a screen and filter pack – see response to HERO general 
comment 2b above) in Subareas 4 did not exceed the comparison criterion of 5 mg/L that was used 
in the draft final RI report.  Therefore, text discussing elevated results for TPH in groundwater was 
deleted from Section 5.3.3.3.  However, for the final RI, the Navy added additional comparison 
criteria for TPH compounds in groundwater for areas within 300 feet of Mare Island Strait; the 
development of these values is presented in Section 1.4.4.2.  Three grab groundwater results for 
TPH-dr exceed the comparison criterion.  Therefore, the TPH-dr is discussed in Section 5.3.3.3 of 
the final RI, and the text provided in the response to EPA Comment #16 on the draft RI report was 
added to the final RI report.  

12 Response to Specific Comment 17:  The response does 
not address the comment.  The response indicates that 
changes will be made to Figure 5-6 (TPH-Diesel 
Concentrations in Groundwater, Subarea 4), but this 
figure has been deleted and does not appear in the DF 
RI.  There are other figures that have been removed 
without explanation, including the figures showing TCE 
concentrations in soil in Subarea 2 (Figure 3-2 in the 
Draft RI), TPH-motor oil concentrations in soil in 
Subarea 4 (Figures 5-4 and 5-5 in the Draft RI, and 
TPH-motor oil concentrations in soil in Subarea 5 
(Figure 6-2 in the Draft RI).  Please provide the 
rationale for excluding these figures. 

As explained in the response to EPA comment 3 (Response to Specific Comment 1), comparison 
criteria for TPH in groundwater were updated for the draft final RI report.  Concentrations of TPH 
detected in monitoring well and grab groundwater samples (which are of limited use because of the 
lack of a screen and filter pack) did not exceed the Tier 2 SL of 5 mg/L that was used in the draft 
final RI report.  However, for the final RI, the Navy added additional comparison criteria for TPH 
compounds in groundwater for areas within 300 feet of Mare Island Strait; the development of 
these values is presented in Section 1.4.4.2.  Three grab groundwater results for TPH-dr exceed the 
comparison criterion, but concentrations of TPH-mr do not exceed the comparison criterion.  
Therefore, a figure showing the distribution of TPH-dr in Subarea 4 was included in the final RI 
report.  

The comparison criterion for TCE was also updated as part of the draft final RI.  Comparison criteria 
for VOCs for the draft final report were Water Board ESLs for groundwater based on the aquatic 
habitat goal (Table F-1b in Water Board 2008).  Comparison criteria for VOCs were selected to 
protect aquatic habitat, even though the vast majority of water entering the Mare Island hydrologic 
system either runs off the ground surface or is returned to the atmosphere through evapotranspiration.  
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The TCE comparison criterion of 360 mg/L was not exceeded in Subarea 2, as the maximum 
concentration was 14 mg/L; therefore, Figure 3-2 was removed from the draft final RI report. 

13 Response to Specific Comment 18:  The response does 
not address the comment.  The text in the response 
differs from the text that appears in Section 6.3.4 of the 
DF RI.  One difference is that the response states that 
the model (including retardation) predicted mercury and 
nickel would exceed comparison criteria within 
thousands of years, whereas the DF RI indicates criteria 
would be exceeded within hundreds of years.  Please 
incorporate the text from the response into Section 6.3.4 
and clarify the modeling results. 

Section 6.3.4 of the draft final RI report was updated to clarify the results of the fate and transport 
model and to remove mercury from the evaluation.  The sentence  in question referenced in the 
response to EPA comment on the draft RI report beginning with “In light of…” was revised 
incorrectly during the revision of the draft final RI report.  The correct period of time in which 
nickel would exceed comparison criteria in Subarea 5 is within thousands of years.   

Please note that mercury was identified in the draft RI report as a chemical of potential concern 
(COPC) in Subarea 5.  However, in the draft final report, the comparison criterion for mercury 
was revised from 0.012 µg/L, which was based on the ESL for shallow soil (nonpotable water) 
(Water Board 2003), to 0.22 µg/L, which is based on ambient values for groundwater from the 
Final Compilation of Technical Memoranda on Ambient Analyses of Metals in Soil and 
Groundwater, Mare Island, California (Tetra Tech 2002a).  Therefore, mercury was removed 
from groundwater fate and transport model analysis.  Appendix K was also updated in the draft 
final RI report to reflect the change.  

The following sentence has replaced the last two sentences of the second paragraph in Section 
6.3.4 in the final RI report:  “In light of the findings of the sensitivity analysis, the 
incorporation of retardation prevents concentrations of nickel from exceeding criteria only after 
a period of a thousand years; therefore, the discharge of nickel from groundwater is not 
considered to present a significant threat to aquatic receptors in the Mare Island Strait.” 

14 Response to Specific Comment 19:  The response does 
not resolve the comment.  Due to the concerns with 
unresolved comments above, EPA still considers that 
the presentation of data in the report is not adequate to 
demonstrate sufficient level of characterization to 
support a recommendation No Further Action for the 6 
subareas.  While we know that Navy has made 
additional efforts to characterize the site and collect step 
out samples to bound extent of contamination since the 
draft RI report was prepared, the presentation of data in 
the report does not reflect what was done. 

The presentation of data was adjusted as described in the preceding responses to comments.  It is 
the Navy’s opinion that the extent of contamination has been adequately defined for risk 
assessment purposes at IA F1 to support no further evaluation in Subareas 1, 2, 3, and 7, as the 
risk to potential receptors is acceptable for the proposed reuse of the site. 

The Navy has identified the following areas for further evaluation in an FS based on risk to 
human (#1 below) or ecological receptors (#1, #2, and #3 below).  These areas are adequately 
characterized for engineering evaluation and cost estimating, as only an estimate of the affected 
area is required to evaluate remedial alternatives in an FS: 

(1) Lead and zinc to the south of Building A75 in Subarea 4. 
(2) Lead around Building A17 in Subarea 5. 
(3) Barium, copper, lead, molybdenum, and zinc in Subarea 6. 

If the range in estimated remediation costs is too great, the Navy may elect to further delineate the 
extent of COCs as part of the FS.   
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15 Evaluation of the Response to Specific Comment 12:  

The response partially addresses the comment.  While it 
is acknowledged that the 1999-2000 removal decreased 
1,2-dichloroethene (DCE) and vinyl chloride (VC) 
concentrations in groundwater, concentrations of VC still 
exceed the comparison criteria.  As outlined in EPA’s 
OSWER Draft Guidance for Evaluating the Vapor 
Intrusion to Indoor Air Pathway from Groundwater and 
Soils dated November 2002 (Subsurface VI Guidance), 
groundwater exceedances of VI screening criteria 
(e.g., Table 2c) within 100 feet vertically or laterally from 
an occupied or potentially occupied building(s) should be 
further evaluated based on co-located, sub-slab soil gas 
and indoor air data collected from the subject buildings.  
The collection of these data allow for the calculation of 
constituent- and building-specific alpha values to assess 
the potential for vapor intrusion. 

EPA generally does not advise the application of the JE 
Model to assess VI potential for conditions where there 
are notable exceedances of the risk-based VI target levels 
presented in EPAs Subsurface VI guidance, or when 
groundwater is near the ground surface.  Further, use of 
the JE Model is limited to a strategic prioritization of 
individual buildings to be ranked for VI potential.  
Modeling alone is not sufficient to characterize VI risk 
under these conditions, rather, multiple lines of evidence 
should be pursued. 

The industrial buildings at IA F1 are not currently used; thus, there are no current receptors.  Most 
buildings present within IA F1 have pile-supported foundations and are elevated off of the ground 
surface; therefore, collecting co-located sub-slab and indoor air samples is not appropriate because 
the foundation is not in contact with the ground surface and a “sub-slab” sample would be an 
ambient air sample. 

The Navy evaluates future potential receptors using default building properties because existing 
buildings may or may not be used in the future and have potential to be demolished.  The vapor 
intrusion modeling was conducted using both default building properties and slab-on-grade 
construction, both of which are conservative assumptions for IA F1. 

The Navy revised Attachment I4 of Appendix I to include a table of buildings that are located 
within 100 feet of a well that had detected concentrations of chemicals exceeding the target 
groundwater concentrations provided in Table 2c of EPA (2002a).  The text of Attachment I4 in 
Appendix I was also revised to present the rationale noted above for why co-located soil gas 
sampling was not conducted and is not appropriate for existing buildings at IA F1.  The revised 
text also includes the rationale that the Navy provided a side-by-side comparison of vapor 
intrusion risk from maximum detected concentrations in groundwater and soil gas samples as a 
conservative estimate of risk to a receptor at any point within the subarea, regardless of a 
building's distance from a potential source area. 

15 
(Cont’d) 

Please revise the RI Report and, in particular, Appendix I 
Attachment I4, Vapor Intrusion Evaluation, to include a 
comparison of volatile organic compound (VOC) 
groundwater detections at subareas where buildings occur 
or could potentially be constructed (i.e., Subareas 1-5 and 
7) to VI screening criteria (i.e., Table 2c of the 
Subsurface VI Guidance), and list any buildings that 
occur within 100 feet vertically or laterally from VI 
groundwater exceedances.  If sub-slab soil gas and indoor 
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air sampling at potentially impacted building(s) will not 
be conducted to determine constituent-and building-
specific attenuation factors to assess potential VI 
exposures to indoor workers, please provide the complete 
decision rationale in the uncertainty analysis as to why 
this level of VI study did not follow this approach. 

16 Evaluation of the Response to Specific Comment 21:  
The response does not address the comment as detailed 
below: 

 

 16a. The response indicates that the total risk evaluation 
and the ambient risk analysis are provided in 
Attachments I5 and I6, respectively.  However, the 
total risk evaluation and the ambient risk analysis 
are provided in Attachments I2 and I3, 
respectively.  Please ensure that these attachments 
are consistently and appropriately referenced in the 
RI Report. 

16a. References to Attachments I2 (total risk evaluation) and I3 (ambient risk evaluation) were 
correctly cited in the Appendix I text of the draft final RI report.  However, the RTCs 
provided in Appendix M were not revised to indicate the renumbered attachments within 
Appendix I before the draft final RI report was finalized.   

 16b. The RI Report was not revised in accordance with 
the original comment.  The original comment 
suggested that the results discussion for each 
subarea be revised to include the results of the 
ambient analysis; however, the HHRA was not 
revised accordingly.  Please include the results of 
the ambient analysis in the results discussion for 
each subarea or provide additional support for not 
revising the report. 

16b. The text in Section I9.0 of Appendix I was revised to include an in-text table summarizing 
the risk results for the incremental, total, and ambient risk evaluations for each subarea.  
Additional discussion was added to Section I9.0 in Appendix I to discuss the results of the 
ambient analysis. 

16 
(Cont’d) 

16c. The response states, “a discussion of the results 
from the ambient risk analysis is provided in 
Attachment I6 [sic; I3]” but ambient risk results 
are only presented in tabular form in Attachment 
I3.  The results of the ambient risk analysis should 
be provided for each subarea in Appendix I. 

16c. Please see the above response to EPA HHRA Comment 16b. 

 16d. Please note that EPA prefers that inorganic 
compounds not be eliminated as chemicals of 
potential concern (COPCs) on the basis of 
background during the COPC screening process.  

16d. The Navy’s HHRA policy includes conducting an initial background screen to focus the risk 
assessment and estimate incremental risks associated with chemicals of potential concern 
(COPC) that are related to Navy activities and to eliminate chemicals that are present at 
background concentrations.  For Mare Island, the chemicals that were screened out during 
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Any compound exceeding risk-based screening 
criteria should be carried forward and 
quantitatively evaluated in the risk assessment.  
Then, as part of the uncertainty analysis, a 
refinement of risk may be presented that breaks 
down the total risk into site-related risk and 
background risk.  While the approach followed in 
the HHRA (i.e., eliminating inorganic compounds 
as COPCs if they were detected below background 
levels) may be generally acceptable because the 
HHRA includes a separate ambient risk analysis, 
please incorporate the results of the ambient risk 
analysis into the main text of Appendix I, HHRA, 
for each subarea to facilitate understanding of total 
site risk at each subarea. 

the background screening are evaluated separately (see Attachment I3 of Appendix I, 
ambient risk evaluation).  As noted above in the response to EPA HHRA specific comment 
#16b, the text in Appendix I was revised to include an in-text table that presents the results 
for each the incremental, total, and ambient risk evaluations for each subarea. 

17 Evaluation of the Response to Specific Comment 22:  
The response appears to have been superseded by further 
revisions as Table I-1 is no longer titled “Selection of 
Exposure Pathways.”  However, the revisions to 
Appendix I appear to address the intent of the original 
comment.  Please confirm. 

The original EPA HHRA specific comment #22 had requested that the exposure pathways for 
dermal contact with and inhalation of groundwater for a construction worker in a trench be added 
to the HHRA.  The HHRA in Appendix I of the final RI report was revised to evaluate exposure by 
a future construction worker to groundwater in a construction trench via the inhalation pathway.  
However, dermal contact for the construction worker with groundwater within a construction 
trench is not considered a complete pathway.  It is anticipated that dewatering practices would be 
implemented as a result of the shallow groundwater conditions at the site.   
The following text was added to Section I4.2.2 of Appendix I:  “Dermal contact with groundwater 
in a construction trench was not considered a complete exposure pathway for a future construction 
worker.  Institutional controls are expected to be implemented in the future in IA F1 because of 
historical munitions operations.  As such, any digging or intrusive activities within IA F1 will be 
required to undergo review in the future and before field work is conducted.  These reviews will 
include requirements for appropriate health and safety plans.  Furthermore, current construction 
practices implement dewatering methods in areas where work will occur below the ground surface 
and proximate to the groundwater table.  Thus, dermal contact with groundwater in a construction 
trench in the future was not considered a complete pathway and was excluded from the HHRA.”   
In addition, Table I-1 was revised to identify inhalation of volatile chemicals in a construction 
trench as a complete exposure pathway for construction workers and was reformatted for 
readability. 

18 Evaluation of the Response to Specific Comment 25:  
The response appears to have been superseded by further 

Comment noted regarding the presentation of cumulative risk into the summaries for each subarea 
in the draft final RI report.   
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revisions.  While Section 10 of Appendix I, Uncertainty 
Analysis, was not revised in accordance with the response 
to EPA’s comment, the subsections that discuss the results 
for each subarea (i.e., Appendix I, Section 9 subsections) 
were revised to address the original comment.  Such 
revisions include a presentation of the total cumulative 
cancer risk and noncancer hazard index (HI) inclusive of 
the indoor inhalation pathway.  However, it remains 
unclear if further evaluation of the VI pathway is 
warranted.  Please review Evaluation of the Response to 
EPA Specific Comment 12 and revise the RI Report 
accordingly.  Please also ensure that Appendix I is revised 
to include a list of buildings that occur within 100 feet 
vertically or laterally from groundwater exceedences of VI 
screening criteria. 

Please see the above response to EPA comment on the responses to comment on the draft RI report 
#15 (Evaluation of Response to Specific Comment 12) regarding the vapor intrusion evaluation 
portion of this comment. 

19 Evaluation of the Response to Specific Comment 26:  
The response partially addresses the comment but is 
inconsistent with the revisions to Appendix I.  The 
response states that the text in Section I5.3.3 of Appendix I 
(Draft Remedial Investigation [RI], 2005) will be modified 
to further define “intrawell” and discuss why the intrawell 
average was used instead of the maximum detected 
concentration.  However, there is no discussion in 
Appendix I, Section I6.1 Exposure Points and Exposure 
Point Concentrations of the Draft Final RI that explains 
how groundwater exposure point concentrations (EPCs) 
were calculated.  For clarity, please revise Appendix I, 
Section I6.1 to describe how the groundwater EPCs were 
determined.  Additionally, ProUCL Version 4.00.04 was 
used to calculate 95% UCLs; please note that latest version 
of ProUCL available is ProUCL Version 4.1.00. 

In the draft final RI report, intrawell averages were not calculated or used for any subarea as an 
exposure point concentration (EPC) for groundwater.  Rather, the lesser of the 95 percent upper 
confidence level (95UCL) or the maximum detected concentration in groundwater within each 
subarea was used to evaluate groundwater.  This is a typical approach and is more conservative 
than the use of intrawell averages.  The original response to EPA HHRA specific comment #26 
was not revised before the draft final RI report was finalized to reflect this change in the EPC 
determination for groundwater. 

The Navy added a new subsection to Section I6.1 of Appendix I to describe how the groundwater 
EPCs were calculated (lesser of 95UCL and maximum detected concentration) for each subarea. 

Comment noted regarding the latest version of ProUCL.  The ProUCL software is frequently updated 
based on modifications to the software and statistical methodology.  Though the Navy understands 
the software has been updated since the draft final report was published, the EPCs calculated in the 
draft final RI report were correct at the time of the report and the Navy does not commit to 
recalculating the site EPCs each time the software is updated.  Thus, no revisions to the EPCs were 
made for the final RI report. 

20 Evaluation of the Response to Specific Comment 27:  
The response partially addresses the comment but is 
inconsistent with the actual revisions to Appendix I, 
which address the original comment.  For example, 
Appendix I, Section I5.3.3, Soil Gas, states, “Soil gas 

As noted in the above response to EPA comment 15 above, the buildings at IA F1 are not currently 
used.  Furthermore, most buildings within IA F1 are supported on pilings and are not constructed 
with slab-on-grade foundations.  Thus, collecting co-located soil gas samples (sub-slab and indoor 
air) is not appropriate for buildings at IA F1.  Text was added to Section I5.3.3 of Appendix I to 
explain why co-located samples were not collected in IA F1. 
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samples were collected in Subareas 3 and 5 only, at 
locations where VOC concentrations detected in soil and 
groundwater were most elevated.  Samples were collected 
in vadose zone soil from two locations southeast of 
Building A216 in Subarea 3 and two locations east of 
Building A267 in Subarea 5.  The soil gas data were not 
screened or used in the HHRA because of the shallow 
sample depth and the potential interaction of the soil gas 
samples with air.  The use of groundwater data to 
estimate indoor air concentrations was believed to be a 
more conservative approach for this site.”  However, 
further detail is required.  Please revise Section I5.3.3 to 
clarify why sub-slab soil gas data were not collected from 
any buildings at F1 subareas as the preferred metric to 
assess VI potential.  

Additionally, while Appendix I, Attachment I4, Vapor 
Intrusion Evaluation, includes a discussion of 
uncertainties associated with modeling indoor air 
concentrations from groundwater using the JEM, the 
original comment requested that a sensitivity analysis of 
the actual parameters used in the modeling be conducted 
to support the VI discussion.  Please revise Appendix I, 
Attachment I4 to incorporate the groundwater vapor 
intrusion modeling parameters and selection basis from 
Attachment A, Table 3, Soil and Building Properties for 
Soil Gas and Groundwater Vapor Intrusion Models. 

The Navy also revised Attachment I4 to provide a sensitivity analysis of the parameters used in the 
modeling.  In addition, Table I4-1 of Attachment I4 in Appendix I was revised to be consistent 
with the groundwater and soil gas modeling parameters and selection basis that were shown in 
Attachment A to the RTCs in Appendix M. 
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1 Appendix I, Section 19.6 Subarea 6, Page 1-63:  
Appendix I does not discuss exposures associated with 
swimming and wading although the potential receptors 
are identified as recreational users at Subarea 6.  Surface 
water is also not shown as media of concern on Figure I-2 
Human Health Conceptual Site Model for IA F-I Subarea 
6.  Please revise Appendix I to evaluate surface water 
exposure pathways, or alternatively provide sufficient 
justification for not evaluating surface water exposure 
pathways to recreational users.  Additionally, the risk 
assessment does not state whether fishing has been 
observed at Subarea 6 since it is characterized as tidal 
wetlands.  Please revise Appendix I to evaluate fish 
ingestion to recreational users at Subarea 6 or provide 
sufficient justification for not evaluating this potential 
exposure pathway. 

Swimming and wading within Subarea 6 are not complete exposure pathways.  Surface water within 
the tidal wetland area of IA F1 (Subarea 6) fluctuates daily and depends on the semidiurnal tide level 
(two high tides and two low tides per day) at any given time.  Water has been observed at Subarea 6 
just a few inches above the soil surface and has never been observed to be greater than the height of the 
pickleweed vegetation.  Thus, recreational exposure to surface water at IA F1 is inconsistent and a 
recreational user would likely be exposed to just a few inches of water.  In addition, this tidal wetland 
area will be subject to a conservation easement in the future (see Figure 1-2), which will likely prevent 
recreators or other future receptors from walking through the wetland area.  Justification was added to 
Appendix I of the Final RI report regarding the exclusion of surface water as a potentially complete 
exposure pathway for future recreational users. 

Recreational users currently do not have access to IA F1; thus, fishing from the shoreline is not a 
current exposure pathway.  While fishing along the shoreline in the future may be possible, ingestion 
of fish and shellfish is not an applicable exposure pathway for IA F1 because the fish and shellfish that 
would be caught are not ecological inhabitants at IA F1, but rather inhabit Mare Island Strait.  Thus, 
quantitation of risk estimates for fish and shellfish ingestion by a recreational user at IA F1 is not 
appropriate.  No changes to Appendix I were made in response to the portion of the comments about 
the evaluation of fish ingestion. 
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No. Comment Response 

Evaluation of Specific Comments on the Human Health Risk Assessment 

2 Attachment A, HHRA Approach Summary, 
Investigation Area Fl, Table 2, Exposure Assumptions:  
A soil adherence factor of 0.07 mg/cm2 and 0.2 mg/cm2 is 
used for adult and child recreational users, respectively.  
However, it appears that recreational users at Subarea 6 
(the only exposure unit where recreational users are 
evaluated) may encounter soils with a higher moisture 
content given the nature of the site as a wetland area along 
a shoreline.  Please provide sufficient justification for using 
the aforementioned soil adherence factors for recreational 
users, or review Risk Assessment Guidance for Superfund 
(RAGS) Part E ― Supplemental Guidance for Dermal Risk 
Assessment, dated July 2004, and utilize more protective 
soil adherence factors, if appropriate (e.g., 3.3 mg/cm2 is 
appropriate for children playing in wet soil).  

Additionally, an exposure duration (ED) of one year and an 
exposure frequency (EF) of 10 days per year are used to 
evaluate construction worker inhalation of volatile 
chemicals from groundwater in a trench.  However, it is 
unclear if an EF of 10 days/year is actually representative 
of trench activities at Site F1.  Please note that EPA 
generally recommends an effective EF no less than 90 
days/year to evaluate reasonable maximum exposure 
(RME) to construction workers.  While it is acknowledged 
that 90 days/year is an overestimate of actual trench 
activities at these subareas, please revise Appendix I to 
justify an EF of 10 days/year.  

The Navy revised Appendix I of the final RI report to evaluate the child recreational user using a soil 
adherence factor of 3.3 milligrams per square centimeter (mg/cm2) because wet sediments are found 
within Subarea 6.   

Additionally, the Navy revised the risk calculations and text in Appendix I to increase the expected 
exposure frequency for a construction worker exposed to groundwater in a trench from 10 days per 
year to 90 days per year. 
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No. Comment Response 

E valuation of G ener al C omments on the E cological R isk A ssessment 

1 The ecological risk assessment summaries for each 
Subarea associated with upland habit (ex. Sections 3.3.6, 
4.3.6, 5.3.6, 6.3.6, and 8.3.6 for Subareas, 1 through 5, 
and 7) refer to discussions in Section 2.3.6 for complete 
conclusions of the Scoping Level Ecological Risk 
Assessments (SLERA) and Step 3a risk refinement for 
the upland habitat as a whole.  However, it is unclear why 
reference is being made to Section 2.3.6, since this 
section is specifically designated in the report to address 
the ecological risk assessment summary for Subarea 1.  
Further, Section 2.3.6, while specific to Subarea 1, 
includes some statements regarding specific chemicals 
and receptors at other Subareas for which the high 
TRV-based hazard quotients exceed one.  As a result, the 
conclusions of the SLERA and Step 3a are presented in a 
disjointed manner which does not allow for a transparent 
understanding of ecological risk by subarea in support of 
risk management decisions.  According to Section 2.3.6, 
“Ecological risk was not quantitatively evaluated for 
individual subareas; however, assessment of the spatial 
distribution of sample results did occur within each 
subarea for each COEC [chemical of ecological concern] 
that  exceeded a risk-based concentration within that 
subarea.”  Please move the spatial distribution 
discussions for each subarea presented in Section 2.3.6 to 
the subarea-specific ecological risk summaries and 
present the upland-wide exposure area (e.g., combined 
Subareas 1 through 5 and 7) in a separate section in order 
to promote clarity in the RI and to support risk 
management decisions.  In addition, the ecological 
summary section for each subarea should include a 
summary table that presents the HQs which exceeded one 
for receptors evaluated. 

Ecological risk in the upland areas was evaluated for the upland habitat as a whole, rather than for 
Subareas 1 through 5 and 7 individually.  The HQ summary table for the Upland Habitat is 
presented as Table J-33 of Appendix J.  Risk conclusions are not available for Subareas 1 through 
5 and 7 on an individual basis, and therefore summary tables presenting HQs exceeding 1 for 
receptors evaluated within each subarea are not available.  However, the Navy revised the 
presentation of the ecological risk assessment summary in the report.  Section 2.3.6 was retitled to 
“Ecological Risk Assessment Summary for the Upland Habitat (Subareas 1 through 5 and 7)” and 
presents the summary of ecological risk to receptors and chemicals of ecological concern 
(COECs) identified for the Upland Habitat.  A new Section 2.3.7 presents the results of the spatial 
evaluation of COECs for Subarea 1, and is titled “Results of the Assessment of the Spatial 
Distribution of Sample Results for ERA Chemicals of Potential Ecological Concern.”  The titles 
of Sections 3.3.6, 4.3.6, 5.3.6, 6.3.6, and 8.3.6 were also changed accordingly. The text of 
Sections 2.3.7, 3.3.6, 4.3.6, 5.3.6, 6.3.6, and 8.3.6 were revised to focus on the distribution of the 
ERA COECs (lead, zinc, dioxin-like congeners) within the subarea.  

To further clarify where the results of the ERA for the Upland Habitat can be found, the 
introduction to Section 1.7, which describes the SLERA and Step 3a risk refinement approach, 
was revised to state that the conclusions for the SLERA and Step 3a risk refinement for the 
Upland Habitat are presented in Section 2.3.6 and that the results of the spatial evaluation of 
COECs by subarea are presented in Sections 3.3.6, 4.3.6, 5.3.6, 6.3.6, and 8.3.6 in lieu of an 
ecological risk summary for each subarea. 
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No. Comment Response 

E valuation of G ener al C omments on the E cological R isk A ssessment 

2 Polychlorinated biphenyl compounds (PCBs) were 
evaluated in the ecological risk assessment using Aroclor 
and Total PCB screening benchmarks for plants and 
invertebrates; however, because the PCBs in soil at IA F1 
are from a historical release, the PCBs are likely 
weathered; as a result, it is possible that PCB 
concentrations as Aroclors may have been misidentified 
or underestimated.  Dioxin-like PCB congeners were 
used in the evaluation of birds and mammals since it is 
known that the coplanar congeners (dioxin-like) are 
particularly toxic compared to planar congeners (Van den 
Berg, et al. 1998, 2006; EPA, 2005).  Please discuss the 
uncertainty associated with the comparison of soil 
concentrations to Aroclor and Total PCB screening 
criteria for plants and invertebrates in the absence of 
congener-specific ecological benchmarks for these 
receptors.  

Please also discuss how the uncertainty related to the 
analytical results for PCBs may impact the conclusions 
that Aroclor-1260 did not pose unacceptable risk to plants 
in upland areas and total PCBs did not pose unacceptable 
risk to benthic invertebrates in wetland areas. 

Two new subsections, Section J6.4.11 “Aroclor and PCB Congener Data” and Section J6.4.12 “Dioxin 
TEQ Calculation” were added to the uncertainty analysis in Appendix J.  The text of Section J6.4.11 
reads as follows: 

“Commercial mixtures of PCB congeners, or Aroclors, consisted of mixtures of PCB congeners unique 
to each Aroclor.  However, in the environment, the composition of the PCB congener mixture may 
shift as a result of natural degradation processes, such that the mixture in the environment no longer 
reflects the original Aroclor mixture (EPA 2005, Navy 2001).  As a result, the analysis of Aroclors 
rather than PCB congeners may provide an inaccurate measure of PCBs in the environment. 

There are advantages and disadvantages associated with each analytical method.  PCB congener data 
typically have lower reporting limits and provide a more accurate measurement of PCBs present in the 
environment than analysis of Aroclors; therefore, lower reporting limits can be achieved (EPA 2005).  
Analysis of congeners also allows for the identification of dioxin-like PCB congeners, which have 
been detected at IA F1.  However, the  drawback to PCB congener data is that ecotoxicity data are 
available mainly for Aroclors rather than for individual congeners, with the exception of the dioxin-
like PCB congeners, which can be evaluated by calculating dioxin toxic equivalents (TEQ) and 
comparing them with dioxin toxicity data.  Aroclors also degrade over time such that the toxicity of 
the mixture in the environment may not be the same as the form used in toxicity tests as the basis for 
toxicity benchmarks (EPA 2005, Navy 2001).  As a result, the risk posed at the site from Aroclors may 
be overestimated or underestimated. 

More Aroclor data have been collected at IA F1 over the years than PCB congener data, which have 
been collected more recently.   

Both PCB congener and Aroclor data were available for the upland area, so total PCBs, Aroclor-
1254, Arclor-1260, and dioxin TEQ (based solely on dioxin-like PCB congeners) were evaluated.  
PCB congener data were available for the wetland area, where total PCBs and dioxin TEQ were 
evaluated.   
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E valuation of G ener al C omments on the E cological R isk A ssessment 

2 
(Cont’d) 

 There is no plant toxicity benchmark for Aroclor-1260.  However, the benchmark developed for 
total PCBs and Aroclor-1254 (40 mg/kg) (Efroymson and others 1997) is used in the Step 3a risk 
refinement for comparison. This benchmark may result in an underestimate or overestimate of risk, 
the magnitude of which is not expected to be substantial, but cannot be quantified. 

There are no invertebrate toxicity benchmarks for total PCBs, Aroclor-1254, or Aroclor-1260. 
Consequently, a risk determination for invertebrates cannot be made in the Step 3a risk refinement, 
and it is recommended that the Step 3a evaluation of total PCBs, Aroclor-1254, and Arcolor-1260 be 
based on more complete estimates of risk to upper-trophic level receptors.  This approach results in 
uncertainty in the assessment, as the potential risk to invertebrates cannot be quantified.” 

The text of Section J6.4.11 reads as follows: 

“There is uncertainty in the use of dioxin-like PCB congener data to calculate a dioxin TEQ. The 
development of toxic equivalency factors (TEF) was limited by the availability of quality studies of 
PCB congener toxicity data.  Of the 146 articles considered useful for developing a database to use 
as the basis in deriving TEFs, only 57 were found to meet all of the acceptability criteria (Ahlborg 
and others 1994). Problems encountered with the reported data for calculating TEFs included, but 
were not limited to: (1) only a single dose level reported, (2) data presented only in graphical form, 
(3) confusion in reporting dose levels, and (4) incorrect identification of congeners. It is possible 
that some PCB congeners with dioxin-like properties were not included as a result of a lack of 
toxicity data.  The limited toxicity data used to develop TEFs may result in an underestimation or 
overestimation of risk.”  

The uncertainty associated with the plant and invertebrate risk characterizations for total PCBs and 
individual Aroclors does not change the conclusions of the risk assessment.   

In addition to adding this new uncertainty discussion, the PCB congeners for which TEFs have been 
developed were listed in the discussion of the Dioxin TEQ calculations at the end of Section J2.3.2. 
TEFs are available for the following dioxin-like PCB congeners: 44, 81, 105, 114, 118, 123, 126, 
156, 157, 167, 169, and 189.  Of these PCB congeners, only PCBs 44, 105, 118, 126, 156, and 189 
were detected at IA F1. 
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  Evaluation of Specific Comments on the Ecological Risk Assessment (ERA) 

1 Section 1.7.2, Tier 1 SLERA: Steps 1 and 2 
Approach, Page 1-46:  A Conceptual Site Model 
(CSM) is briefly mentioned in Section 1.7.2 but a 
graphic illustration is not included or cited.  The CSMs 
presented on Figures 1-16 and 1-17 do not define the 
potential sources, receiving media, and receptors, which 
support the identification of exposure pathways.  The 
CSM provides the basis for the evaluation of potential 
exposure to ecological receptors in the risk assessment 
and although it is included as Figure J-1 and the 
exposure pathway model is included as Figure J-2 of 
Appendix J, these figures should be presented as figures 
in the main document or referenced to Appendix J.  
Please include the CSM and exposure pathway model 
for the ecological risk assessment in Section 1.7.2 and 
provide details on the chemical sources, fate and 
transport mechanisms, exposure pathways and receptors 
at IA F1.  The CSM should also be discussed in the 
ecological risk assessment summaries for each subarea 
within IA F1. 

Figures J-1 and J-2 were referenced in Section 1.7.2 of the final RI report.  Information about the 
chemical sources, fate and transport mechanisms, exposure pathways, and receptors at IA F1 are 
discussed in detail in Section 1.7.2.1.  The ERA conclusions summary sections for the upland and 
wetland habitats (Sections 2.3.6 and 7.3.6 refers to Section 1.7.2.1 for details of the CSMs. 
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2 Section J8.1.3 Dioxin TEQ, Page J-100:  This section 
states that further evaluation of dioxin-like congeners 
in the upland habitat is not recommended although a 
HQ(refined dose/high TRV) greater than 1 was 
calculated for one location (A190-1 in Subarea 4).  
Since dioxin-like congeners were detected in eight of 
28 samples analyzed (0-2 feet below ground surface), 
with detected values ranging from 0.009 ng/kg to 87 
ng/kg, this conclusion does not appear to be supported, 
especially because the nature and extent of the 
maximum concentration is not defined at location 
A190-2.  Please provide additional discussion to 
support the conclusion that further evaluation of 
dioxins will not be conducted for the upland habitat. 

Based on the nature of the dioxin TEQ calculation from detected dioxin-like PCB congeners, the 
uncertainty of the dioxin TEQ calculation is high (see response to EPA general comment on the 
ERA #2).  The calculated total dioxin TEQ is elevated in this location as a result of the detection 
of PCB-126, which has a high multiplier in the dioxin TEQ calculation caused by its toxicity.  
Dioxin-like congeners were detected in only eight of 28 samples within the 0 to 2 feet bgs depth 
interval, and all but three of those detections do not pose risk to ecological receptors based on the 
results of the food chain model.  Location A190-1 located within the footprint of the former 
building A190 is the only sample that poses potentially significant risk to the most sensitive 
ecological receptor, the ornate shrew (with HQs of 221 and 22 using the low and high TRV), and 
potentially significant risk to the western meadowlark (with HQs of 12 and 1.2, see Figure J-12).  
The second highest concentration of dioxin TEQ was detected at location A288-1, which poses 
potential risk to the ornate shrew (resulting in HQs of 2.8 and 0.28) and does not pose a risk to the 
western meadowlark (resulting in HQs of 0.26 and 0.028).  The location adjacent to location 
A190-1, A190-2, poses potential risk to the ornate shrew (resulting in HQs of 1.06 and 0.016) and 
does not pose risk to the western meadowlark (resulting in HQs of 0.16 and 0.016). The detection 
at A190-1 is the only PCB sample that exceeded the industrial screening criterion of 0.00011 
mg/kg, with a concentration of 0.00087 mg/kg.  It should be noted that the detection limit (0.0004 
mg/kg) for PCB-126 was below the screening criterion of 0.74 mg/kg for PCBs at the time of 
sampling (2003 and 2006), but it is above the current industrial screening criterion for PCB-126.  
The sample was collected to determine if former building activities have affected soil from 
beneath the former approximate location of Building A190.  Therefore, the sample location was 
selected with bias toward a potentially contaminated area.   

  The source of PCB congeners is unknown, and there is no evidence of a release.   The screening 
criteria agreed to for the additional sampling conducted in 2006 were the residential and industrial 
PRGs for PCB-126 (0.22 mg/kg and 0.74 mg/kg, respectively [EPA 2004]).  The value detected at 
location A190-1 does not exceed the screening criterion.  Based on the high uncertainty of the 
dioxin TEQ calculation, the location in a commercial/industrial reuse area, the low number of 
detections, and the low concentration in relation to the human health screening criteria, the Navy 
concludes that remedial action is not warranted for the low concentrations detected of dioxin-like 
congeners.  This discussion has been incorporated into Sections J8.5.1, J8.6.1, and Section 
J8.8.1.3, under the sub-headings “Dioxin TEQ”. 
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Comments from the Water B oard per E lizabeth Wells  

This section of the document presents the responses to comments from staff from the California Regional Water Quality Control Board, San 
Francisco Bay Region (Water Board).  The comments addressed below were received from Elizabeth Wells (Water Board) on September 15, 2011.  

No. Comment Response 

Evaluation of General Comments 

1 Update the Report in all applicable sections to 
reference the 2010 Basin Plan. The Report 
references the 1995 and 1997 Basin Plans; 
however, the 2010 Basin Plan is the most current 
version. (Reference: California Regional Water 
Quality Control Board, San Francisco Bay 
Region, 2010, San Francisco Bay Region 
(Region 2) Water Quality Control Plan (Basin 
Plan), December 31.) 

Sections 1.2.3.9, 1.2.4.5, and 10.0 were updated to reference the 2010 Basin Plan.  

2 The discussion of delineation of extent of 
contamination is inconsistent and contradicts 
itself in portions of the Report.  Within the “Soil 
Sample Results” sections for several subareas, 
the discussion highlights areas where the extent 
of contamination has not been defined. However, 
within the “Soil Investigation” and Decision 
Summary” sections for these same subareas, the 
Report states the extent has been defined. 

The text was reviewed to identify and correct any discrepancies between subsections for each subarea.  
Sufficient data have been collected for the human health and ecological risk assessments; however, the extent of 
contamination may not have been fully delineated in all cases.  For areas where an evaluation of remedial action 
is recommended, the Navy will be able to evaluate remedial actions in a feasibility study using the data 
collected at the site to date, as the remedial alternatives evaluated will not change based on the size of the 
remedial action area.  The main impact of not having the contamination fully delineated is the effect on cost.  
For a feasibility study, the costs must be estimated within +50 percent/-30 percent of the actual remedial action 
cost.  Existing data will satisfy this requirement.  Confirmation samples can be collected during the remedial 
action if necessary to further define the extent of contamination.  The text was revised to clearly state the Navy’s 
path forward for areas that are not fully delineated with samples.  
The contradicting text is found in the draft final RI report describing the extent of TPH contamination.  Each 
area where TPH concentrations exceed Tier 2 SLs was discussed in meetings with the regulatory agencies on 
January 26, 2012, March 8, 2012, May 31, 2012, and July 23, 2012.  Despite some of these areas not being fully 
delineated, the Navy recommends NFA for all of the areas except TPH Area 2b because they meet the low risk 
fuel site criteria established by the Water Board (Water Board 1996).  A technical memorandum describing the 
evaluation is provided in Appendix O.  Support for this claim was added to the discussion of each area in the 
final RI report where TPH concentrations exceed the Tier 2 SL. 
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No. Comment Response 

Evaluation of General Comments 

3 The Report does not include the basis for why an 
Engineering Evaluation/Cost Analysis (EE/CA) or 
feasibility study (FS) is not being conducted for 
several of the subareas. The discussion for several 
subareas states that although the extent of 
contamination has not been defined, it has “been 
adequately delineated for evaluation of removal 
action or remedial action alternatives in an EE/CA 
or FS.” This suggests the Navy will do no further 
investigation and prepare an EE/CA or FS for 
each of these subareas. However, no further action 
is suggested for most of these subareas based on 
the risk evaluations. Before Water Board staff can 
concur that no further action is appropriate, at a 
minimum, the extent of contamination in each of 
these areas must be determined. 

Please see response to Water Board general comment 2 above.  Sufficient data have been collected for risk 
assessment; however, the extent of contamination may have not been fully delineated in all cases (TPH 
compounds in soil that are not fully delineated by samples are discussed in detail in Appendix O). The text 
was updated to clearly support no further action where warranted and to indicate which areas the Navy 
recommends for further evaluation of engineering alternatives and associated costs in an FS.  For areas where an 
evaluation of remedial action is recommended, the Navy will be able to evaluate remedial actions in a FS using 
the data collected at the site to date, as the remedial alternatives evaluated will not change based on the size of 
the remedial action area.  The main impact of not having the contamination fully delineated is the effect on cost.  
For a FS, the costs must be estimated within +50 percent/-30 percent of the actual remedial action cost.  Existing 
data will satisfy this requirement.  Confirmation samples can be collected during the remedial action if 
necessary to determine the extent of contamination.  If the range in estimated remediation costs is too great, 
the Navy may elect to further delineate contaminant extent as part of the FS.    

4 Delete the word “slightly” when comparing 
chemical concentrations to screening levels. The 
results are greater than, equal to, or less than the 
screening levels. 

The word “slightly” was removed when comparing chemical concentration with screening levels throughout the 
document. 

5 Confirm that all underground storage tanks 
(USTs) listed in Table 1-2 are discussed in the 
text of the Report. Revise the text and Table 1-2 
to correctly reflect that UST A16 is closed. 

The last paragraph of Section 1.2.3.2 was adjusted to state: “Seventeen USTs (USTs A-71, A-71N, A-71S, 
A-71W, A-71N, A-190, A-190[1], A-190[2], A-190[3], A-190[4], A-191, A-225, A-226, A-246E, A-267, 
A-914[1], and A-914[2])  and seven suspected USTs (A-16, A-64, A-215, A-221W, A-226W, A246W, and 
A266S) are located within IA F1. All of the 17 USTs were closed. Of the seven suspected USTs, five were 
not located, and the other two were concluded not to be USTs. All seven sites associated with suspected 
USTs have been closed, and all 24 IA F1 UST sites are closed. The current status of USTs at IA F1 and 
previous UST investigations at IA F1 are summarized in Table 1-2.”  
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Evaluation of General Comments 

6 Confirm that detection limits are less than 
screening criteria. Data on figures is shown as 
“ND” so that without going through all analytical 
data in Appendix G, it is not possible to know if 
detection limits are less than screening criteria. 

The Navy reevaluated detection limits of non-detect samples against the comparison criteria for soil and 
groundwater.  The detection limits for all groundwater samples except one result are less than the comparison 
criteria: the detection limit for the non-detect result of TCE from location A216GB008 collected in Subarea 3 in 
May 1998 was 2,000 µg/L, and the screening criteria is 360 µg/L.   

The new Table 1-7 of the final RI report shows a list of the chemicals in soil with non-detect results that have 
historic detection limits exceeding current comparison criteria, as well as the count of results where the criterion 
is exceeding detection limits, comparison criteria, and observations of within which subarea the elevated results 
occur.  Data at IA F1 have been collected over a long time frame.  Some comparison criteria have decreased 
over time, and some analytical methods have become more sophisticated and currently achieve a lower 
detection limit than in previous years; therefore, detection limits for some of the older data may be at or above 
current comparison criteria.  The data are still useable for risk assessment and defining the nature and extent of 
contamination, but some data near the detection limit may be false negatives and may slightly underestimate the 
extent of a potential release. 
The above discussion has been added at the end of Section 1.4.4 (Selection of Comparison Criteria). 
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7 Provide a description of current conditions at the 
locations of the buildings that have been 
removed (e.g., soil, concrete, staining, etc.). 

To describe current conditions at the site, the following descriptions have been included in the final RI text in 
the sections describing buildings.  A paragraph describing the PMA Building Decontamination conducted in 
2010 and 2011 will also be added to the end of the text description of the buildings affected (A80, A159, A215, 
A216, A248, A278, A271, and A280).  The report has also been reorganized to discuss all previous 
investigations associated with each building within the discussion of the current conditions of the building.  
Sampling results from the investigations mentioned in the building descriptions are included in the IA F1 
dataset. 

Section 3.1, Former Building A187: … The building foundation, and all associated drains and sumps were 
removed; the wall on the west side remains in place, as it was determined to not be impacted (Weston 2002).   
The building footprint is covered with non-native grasses.  No soil staining was observed during a site walk on 
October 17, 2011. 

Section 3.1, Former Building A265: … The building foundation was also removed, and the current building 
footprint is covered with non-native grasses.  No soil staining was observed during a site walk by Tetra Tech 
personnel on October 17, 2011. 

Section 4.1, Former Building A216:  …The building was demolished in August 2011 as part of the PMA 
Building Decontamination (see Section 1.2.3.20).  The concrete foundation down to 10 feet bgs and all 
associated drains and sumps were removed and broken up into small pieces, which were determined to be 
appropriate for reuse as clean fill, and used to cover the footprint of the building.  Vegetation had not begun to 
colonize the site as of October 17, 2011, when a site walk was conducted. 
 
Section 5.1, Former Building A190:  Building A190 was constructed in 1939 and demolished between 1982 
and 1985… The building footprint is covered with non-native grasses.  Building A190 was historically used as a 
boiler house.  Building A190 was considered a low priority building and was not investigated in the PA as it 
was already demolished; however, soils associated with building activities were investigated in the additional 
sampling investigation in 2007 (SulTech 2007a).  No soil staining was observed during a site walk on October 
17, 2011. 
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Evaluation of General Comments 

7 (cont.)  Section 6.1, Former Buildings A53 and A73:  Buildings A53 and A73 were 4,500-ft2 and 9,000-ft2 buildings 
built in 1918 and 1910 respectively and were both demolished in 1985.  They were located close to the shore of 
the Mares Island Strait, and historically connected by ramps to Building A198 (also demolished in 1985), which 
was on a dock off the shore of IA F1 (Figure 6-1).  These buildings were historically used for ordnance 
production operations.  The building footprints are no longer apparent, and no soil staining was observed during 
a site walk on October 17, 2011. 
 
Section 6.1, Former Building A62:  Building A62 was a 4,000-ft2 building built in 1917 and was demolished 
in 1985.  The building was historically used for ordnance production operations.  Building A62 was considered 
a low priority building and was not investigated in the PA as it was already demolished; however, soils 
associated with building activities were investigated in the additional sampling investigation in 2007 (SulTech 
2007a).  The building footprint is no longer apparent, and no soil staining was observed during a site walk on 
October 17, 2011. 
 
Section 6.1, Former Building A198:  Building A198 was a 7,700-ft2 building demolished in 1985 and was 
historically used as a store house.  The building was constructed on a dock that extended into Mare Island strait, 
and was connected to Buildings A53 and A73 via ramps.  The ramp footprints are no longer apparent, and no 
soil staining was observed during a site walk on October 17, 2011. 
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1 Section 2.1.2: Discuss what actions have been 
taken to address the ammonium picrate on the 
ground surface northwest of Building A222.   

The following text was added to the building description for Building A222 in Section 2.1 to discuss the actions 
taken to address ammonium picrate on the ground surface northwest of Building A222: 
“Two five-point composite surface soil samples were collected in September 1997 near the western corner of 
Building A222 from areas where ammonium picrate was historically removed and burned (Tetra Tech 1998); 
both results were non-detect for ammonium picrate.  As a result of the nondetect results of the two composite 
samples, no other investigations for ammonium picrate ensued.” 

2 Section 3.1.1:  

a. Clarify which room is “Room A.”  
b. Provide the basis for the statement that 

the fill under Building A224 “appears to 
be clean.” 

a. Building A80 contains four primary rooms (Rooms A through D). Room A is the farthest west, and Room 
D is the farthest east.  The second and third paragraphs describing Building A80 were revised to state: 

 “Concrete fire walls and sliding steel doors separate the building into four primary rooms (Rooms A 
through D – ordered from west to east).  The floor of the building is concrete and contains holes in every 
room.  Large black stains were visible on the floor near the western corner of room A; nine floor drains 
were present in this room.  During August 1996, the nine drains were investigated using a remote camera 
system, and four were found to be clogged with debris such as paint chips and dust (possibly from 
decommissioning operations in the building) (PRC 1997c).  In addition, the drains were found to be 
connected to three main pipelines that ran southeast to northwest beneath the building (PRC 1997c). 

 Room B contained a large black stain on the floor and wall.  Two floor drains were present in the center of 
this room.  During August 1996, the northernmost drain was found to be clogged with debris similar to 
that found in Room A (PRC 1997c). Floor drains also were clogged in Rooms C and D.  A pipeline 
scoping investigation conducted throughout the building concluded that none of the debris present in any 
of the drains or pipeline was ordnance-related and that no cracks were present (PRC 1997c).” 

b. The last sentences of the first paragraph of text describing Building A224 were revised as follows:  
“Two separate building inspections were conducted by Base Realignment and Closure (BRAC) staff in 
February 1995 and by PRC staff in June 1995.  Decomposed fill material was present under the building; 
no visible contamination was observed in the crawlspace under the building.  No further action was 
recommended at this building in the PA (PRC 1995c).” 
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3 Section 3.1.2:  Clarify whether sampling 
conducted at Building A80 included 
investigation of the soil and groundwater 
beneath the “holes in the concrete floor... that 
may have provided a pathway for liquid 
wastes to exit the building and contaminate 
the soil beneath the building.”  

Soil beneath the holes in Building A80 was investigated during the Group II/III accelerated study in 1997 to 1999, 
and in the additional sampling investigation in 2003.  Two groundwater samples were collected during the 
additional sampling investigation in 2003 and analyzed for VOCs only to fill in data gaps left by the Group II/III 
accelerated study.   
The following text was added as the fifth and sixth paragraphs describing Building A80 in Section 3.1 (as Sections 
3.1.1 and 3.1.2 were combined in the final RI report):  “The PA recommended further investigation of Building 
A80 to assess whether tracer compounds or solvent wastes were discharged to sumps or floor drains (PRC 1995c).  
The holes in the concrete floor in the rooms may have provided a pathway for liquid wastes to exit the building 
and contaminate the soil beneath the building (PRC 1997c).  To address these concerns, three rounds of field 
sampling were conducted between 1997 and 1999 during the Group II/III accelerated study.  Round 1 sampling 
included the collection of six composite surface soil samples from beneath holes in the floor of the building and 
two residue samples from ponded water areas east of Building A80.  TPH-mr and metals (antimony and lead) 
were found at concentrations exceeding screening criteria in the surface soil.  Benzo(a)pyrene was the only analyte 
detected above the screening criterion  in the residue samples.  Round 2 sampling included the collection of ten 
composite surface soil samples.  Antimony, cadmium, lead, benzo(a)pyrene and TPH-mr were detected in one or 
more of the composite soil samples at concentrations exceeding the screening criteria.  Based on the sampling 
results, the TPH-motor oil appeared to be confined to surficial detections. The concentration of benzo(a)pyrene 
detected was not high enough to warrant further investigation.”   
Furthermore, in order to clarify that groundwater sampling was conducted as part of the investigation of Building 
A80, the following text has been added to the building description:  
“Additional investigation was conducted in 2003 (Sullivan and Tetra Tech 2003) to more fully delineate the 
contamination. Twenty-three soil samples were collected from 0 to 7.5 feet bgs under and in the vicinity of 
Building A80 and analyzed for metals, SVOCs, VOCs, and TPH, and two groundwater samples were collected 
and analyzed for VOCs.  Investigations in 2003 sufficiently characterized the building and surrounding area.  No 
further investigation or action is recommended for this building.”   
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4 Section 3.2:  Clarify why the potential 
presence of volatile organic compounds 
(VOCs) near Building A80 (3rd bullet) was 
being conducted if the extent was to be 
delineated (1st bullet). Based on information in 
the preceding section of the Report, it appears 
sampling was previously conducted at 
Building A80 to assess whether solvents were 
present.  

During rounds 1 through 3 of the Group II/III accelerated study, soil samples were collected around Building 
A80 and benzo(a)pyrene was detected above screening criteria.  During the PMA MEC intrusive investigation 
(Weston 2002), soil samples were collected for VOCs in excavations to the south of Building A80, and VOCs 
were detected at concentrations not exceeding screening criteria.  Groundwater samples had not been collected in 
the vicinity of Building A80; therefore, groundwater sampling was included as part of the additional sampling in 
2003 (Sullivan and Tetra Tech 2003) to evaluate the potential presence of VOCs in groundwater.   
The first bullet in this section addresses the objectives for both Buildings A80 and A187.  To clarify the differing 
objectives for the buildings, the bullets in this section were revised to:  
• “To delineate the extents of metals, VOCs, SVOCs, and TPH in soil near Building A80 
• To evaluate the potential presence of VOCs in groundwater in Building A80 
• To evaluate the potential presence of DNAPL in soil near Buildings A187 
• To delineate the extents of metals, VOCs, SVOCs, explosives, and TPH in soil and groundwater near 

Building A187” 

5 Section 3.3.1:  Correct the reference for the 
data collected between June 1999 and January 
2000 data. The reference listed is for a 
document from 1995.  

The reference for the report presenting groundwater data collected between June 1999 and January 2000 in 
Sections 3.3.1, 4.3.1, and 6.3.1 were changed to Tetra Tech and Uribe & Associates 2000. 
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6 Section 4.3.3:  The lateral and vertical extent 
of vinyl chloride in soil at depth has not been 
defined. Soil sample 208UX4261 collected 
from 10 feet below ground surface (bgs) 
contained 51 mg/kg of vinyl chloride. 
According to the text, the additional soil 
samples collected near this sample from the 
excavation were from either 4 to 4.5 or 7 to 
7.5 feet bgs. 

Based on available data, the vinyl chloride detected in the March 2000 Production Manufacturing Area (PMA) 
unexploded ordnance (UXO) intrusive investigation excavation (Weston 2002) confirmation soil sample, 
208UX4261, at 10 feet below ground surface (bgs) is not part of a larger area of contamination.  Although no 
deeper soil samples were collected at 208UX4261, borings A216W02, A216W03, and A216W04 were advanced 
to 14 feet bgs approximately 80, 200, and 20 feet southeast, northeast, and south of 208UX4261, respectively.  
Soil borings A216W02 and A216W03 are downgradient of 208UX4261 and soil boring A216W04 is cross 
gradient of 208UX4261 based on the calculated hydrologic gradient in Subarea 3.  Soil samples were collected 
from borings A216W02, A216W03, and A216W04 at approximately two foot intervals from 2 feet bgs to 14 feet 
bgs, and vinyl chloride was not detected in the samples; see Figure 4-4 of the final RI.   
Further, groundwater samples were collected from the monitoring wells in August 2003.  Vinyl chloride was not 
detected in the groundwater samples collected from downgradient wells A216W02 and A216W03.  While vinyl 
chloride was detected in the groundwater samples collected from well A216W04, the concentrations were below 
the comparison criteria; see Figure 4-5 of the final RI.  Grab groundwater samples were also collected from 5 to 20 
feet bgs in October 1998 and August 2003 in the vicinity of 208UX4261: A216GB009 (approximately 40 feet up 
gradient); A216GB019 (approximately 15 feet cross gradient); and from A216GB018 (approximately 40 feet 
downgradient).  The groundwater samples were collected from deeper interval depths than the 208UX4261 soil 
sample.  Vinyl chloride was either not detected as in the A216GB018 groundwater sample or was below the 
comparison criteria as in the A216GB009 and A216GB019 groundwater samples; see Figure 4-5 of the final RI.   
These soil and groundwater sample analytical results define the lateral and vertical extent of vinyl chloride 
contamination identified in soil sample 208UX4261 at 10 feet bgs.  The vinyl chloride detected at 208UX4261 
was not detected in soil samples collected from boring A216W04, approximately 20 feet south of 208UX4261, 
and it is not contributing as an on-going source to groundwater in vicinity of 208UX4261.  
The wells associated with Building A216, A216W01 through A216W04, were installed in 1999.  These well logs 
have been misplaced, but we know the borings were advanced to at least 14 feet bgs, the depth of the deepest soil 
samples.  Other wells installed in IA F1 in1999 (A187W01, A187W02, A215W01, A215W02, A267W02, 
A267W03, A267W04, and A267W05) were advanced to 14.5 feet bgs and screened between 4 and 14 feet bgs, so 
it is reasonable to assume that wells A216W01 through A216W04 are constructed similarly.   
Vertical (downward) migration of vinyl chloride is possible, however, vinyl chloride or its parent products (PCE, 
TCE, or DCE) are not likely to have migrated vertically because clay soils are pervasive throughout Subarea 3 to 
at least 20 feet bgs, the maximum depth of drilling.  Moist clays provide a natural barrier to vertical migration of 
contaminants in the subsurface and would most likely prevent vinyl chloride from impacting deeper water bearing 
zones or reaching bedrock.  Groundwater levels recorded in borings near location 208UX4261 in Subarea 3 range 
from 5.5 to 11 feet bgs.  Based on available boring logs, bedrock was not encountered in any of the borings 
advanced in Subarea 3 (A216GB001 through A216GB012, A076GB001 through A076GB007).  The following 
table presents the date, depth of borings, and recorded groundwater depth, for borings located in the vicinity of 
location 208UX4261, where data is available. 
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6 (cont.)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*No boring log is available for this location, however the boring depths and groundwater sample depths 
are known. Groundwater was sampled between 5 and 20 feet bgs. 

 

Location ID Boring Log Date Boring Depth (ft bgs) Groundwater Depth (ft bgs) 
A216GB001 9/29/1997 12 NA 
A216GB002 9/29/1997 9 NA 
A216GB003 10/3/1997 9 NA 
A216GB004 5/27/1998 10 5.5 
A216GB005 5/27/1998 10 6 
A216GB006 5/27/1998 13 11 
A216GB007 5/27/1998 10 NA 
A216GB008 5/27/1998 13 NA 
A216GB009 10/6/1998 16 5.5 
A216GB010 10/6/1998 16 NA 
A216GB011 10/6/1998 16 NA 
A216GB012 10/6/1998 16 NA 

A216GB018* 8/28/2003 20 NA* 
A216GB019* 8/13/2003 20 NA* 
A076GB001 5/27/1998 9 8.5 
A076GB002 5/27/1998 10 5.5 
A076GB003 5/27/1998 10 7.5 
A076GB004 8/6/2003 6 NA 
A076GB005 8/6/2003 4 NA 
A076GB006 8/6/2003 6 NA 
A076GB007 8/6/2003 4 NA 
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7 Section 4.4.2:  Clarify if the source (point of 
origin) of the VOCs has been located and 
investigated. Although the VOCs may have 
been from “leakage from the removed line or 
from connecting lines on the south side of 
Building A216,” specify what sampling has 
been performed to evaluate conditions 
“upstream” of these lines, at the point where 
the chemicals were discharged into the lines. 
 

The upstream source of chlorinated solvents in the vicinity of former Building A216 may be activities 
conducted within former Building A216; although the exact source is unknown.  The Navy has investigated 
potential points of release from Building A216 (see sampling points in Figures 4-4 and 4-5 in the final RI), 
and has not found evidence of a continuing release.  Former Building A216 contained solvent stills and clean 
solvent storage tanks which may have served as the source; chlorinated solvents may have travelled from the 
solvent stills or storage tanks in former Building A216 through the storm drain system to the area near well 
A216W04, where it may have been released into subsurface soil and groundwater via leaks in the storm 
drain system.  Section 4.3.3.4 has been updated to identify the potential source of solvents as Building A216, 
and to describe the potential historical transport pathway.   

Section 4.1 of the final RI report, under the subheading “Former Building A216”, was updated to describe 
the investigation activities of former Building A216, as follows:  

“Four rounds of sampling were conducted between 1997 and 1999 during the Group II/III accelerated study 
to characterize potential soil and groundwater contamination associated with use of degreasers, solvent 
spills, solvent storage systems, and vapor exhaust systems inside the building.  The iterative sampling 
approach involved presenting sampling results after each round of investigation to the regulatory agencies, 
which were then discussed in agency meetings to determine the sampling approach for the next round.  
During Round 1 of the investigation, borings were located adjacent to the concrete pad near the northern 
corner of former Building A216, adjacent to the former vent room where stains of ammonium picrate were 
observed, and immediately downgradient of the center third of the building, where the degreasers with 
solvent stills, solvent storage systems, and vapor exhaust systems were formerly located.  Soil samples were 
collected from 1.5 to 2.4 feet bgs, 3.5 to 4.5 feet bgs, and at the groundwater interface (usually ranging from 
5.5 to 11 feet below ground surface), and where indications of contamination were observed.  Grab 
groundwater samples were also collected from the boring immediately below the water table.  Step-out 
borings were advanced to collect additional groundwater samples in Rounds 2, 3, and 4 (Sullivan and Tetra 
Tech 2003).  No analytes were detected in soil samples at concentrations exceeding their comparison criteria.  
However, in the subsequent rounds of sampling, 1,2-DCE, vinyl chloride, and RDX were detected in 
groundwater at concentrations exceeding their comparison criteria (Sullivan and Tetra Tech 2003).   

An additional investigation was conducted in 2003 because high concentrations of VOCs were detected in 
groundwater at the site, which indicated the potential presence of DNAPL.  Two grab groundwater samples 
were collected from locations A216GB018 and A216GB019, which were located adjacent to and 
downgradient of the locations where historical high concentrations of VOCs in groundwater were detected.  
Borings were advanced to 20 feet bgs, and groundwater was sampled between 5 and 20 feet bgs using 
discrete-depth diffusion bags and analyzed for VOCs.  Discrete-depth diffusion bag sampling was also 
conducted at monitoring wells A216W01 through A216W04 to characterize the vertical distribution of 
VOCs in groundwater and to evaluate the potential presence of DNAPL.  In addition, ribbon NAPL    
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7 (cont.)  sampling, which uses a down-hole sampling device to provide detailed, depth-specific identification of 
NAPL in a borehole, was conducted in the area of historical high VOC concentrations at locations 
A216GB016,  A216GB017, and A216GB019 (see Figure 1-6 of the final RI) as a conservative precaution to 
ensure that DNAPL was not present in groundwater (Sullivan and Tetra Tech 2003).  Results of the diffusion 
bag sampling and ribbon NAPL sampling at Building A216 showed no evidence of DNAPL in groundwater 
near Building A216.   

Two soil gas samples were collected in 2004 to evaluate the presence of VOCs in soil gas in the area 
southeast of Building A216, where the highest concentrations of VOCs were detected during previous 
sampling events.  Concentrations of VOCs did not exceed comparison criteria in the soil gas samples. 

Weston excavated two pits, 1-K5 and 1-M5, in the Building A216 area as part of metallic anomaly removal 
activities.  Confirmation samples were collected from these pits between November 1999 and March 2000.  
VOCs were detected in Pit 1-M5 during the initial round of excavation at concentrations exceeding industrial 
soil comparison criteria.  Further excavation was conducted, and an additional confirmation sample was 
collected.  This final confirmation sample (at location 208UX4261 collected at 10 feet bgs) contained VOCs 
at concentrations exceeding the comparison criteria; vinyl chloride was detected at 51 mg/L at 10 feet bgs, 
just below the human health depth interval of concern (Weston 2002; Sullivan and Tetra Tech 2003).  
Residual vinyl chloride in soil is discussed in Section 4.3.3.  Groundwater results for vinyl chloride 
downgradient decreased sharply between samples collected before and after the removal action, indicating 
that contaminant mass reduction has been achieved.  The Navy does not recommend further investigation of 
vinyl chloride in soil and groundwater at Building A216.” 

The investigations determined that elevated VOCs are limited to the immediate vicinity of the utility 
corridor, and are not present within the immediate area around former Building A216. 



Comments from the Water B oard per E lizabeth Wells  (C ontinued) 

RTCs on Draft Final RI, IA F1, Page 55 of 65 
Former Mare Island Naval Shipyard  

No. Comment Response 

Evaluation of Specific Comments 

 Sections 3.3.4 and 5.3.4:  Collect a 
groundwater sample at the point of exposure 
for analysis for aluminum to support the 
conclusion that above-neutral pH conditions 
will result in aluminum precipitating out of 
solution. 

Solid Al (OH)3 is most prevalent between pH 5.2 and 8.8 (Martell and Motekaitis 1989). The observed pH in 
IA F1 wells A215W01, A215W02 A216W02, and A216W03 in groundwater ranges from 6.4 to 6.8, therefore, 
aluminum is expected to be out of solution.  The sample results used in the model were likely biased high, and 
the neutral to above neutral pH conditions at the site would likely maintain aluminum in a non-aqueous form, 
thereby reducing movement through the groundwater.  

The fate and transport model’s results for Subarea 2 were based on the input of a single sample collected 
from monitoring well A187W01.  The aluminum concentration for this sample collected in August 2003 
appears to be anomalous.  The elevated analytical result of 3,470 µg/L for this well is approximately 40 
times greater than results detected in other wells in Subarea 2.  No other data for metals in groundwater are 
available from this well.  Aluminum was not detected in two other wells, A187W02 and A187W03, located 
cross-gradient and up-gradient of well A187W01.  Aluminum results for all other groundwater monitoring 
well samples (filtered or unfiltered) collected in Subarea 2 were either non-detect or less than comparison 
criteria.  Aluminum was not used during operations in any of the buildings within Subarea 2 and no soil 
samples in Subarea 2 exceed comparison criteria (100,000 mg/kg) or the 95th percentile background value 
(35,000 mg/kg) for artificial fill at Mare Island.  In addition, groundwater conditions (such as pH) in the 
vicinity of well A187W01 are unlikely to favor dissolution of aluminum from soil.  Therefore, the single 
high measurement of aluminum in a sample from well A187W01 suggests that this sample actually may have 
been unfiltered.  The reported concentration is very unlikely to be representative of actual dissolved 
aluminum concentrations in groundwater at the site.  

The fate and transport model’s results for Subarea 4 were based on the input of an unfiltered grab 
groundwater sample collected from A248GB003.  The sample result is very likely overestimated due to 
entrainment of particulates in the grab groundwater sample.  Grab groundwater data are considered less 
reliable an indicator of groundwater conditions relative to a monitoring well because a well screen or filter 
pack were not installed to exclude particulates.  No monitoring wells were sampled in Subarea 4.   

8 
(Cont’d) 

 Aluminum was not used during operations in any of the buildings within Subarea 4, and all of the soil 
sample results collected in this subarea are less than comparison criteria, and all but one result (measured at 
35,400 mg/kg) is less than the background value for artificial fill at Mare Island.  
In summary, a conservative fate and transport modeling relied on a single analytical result from well A187W01 
in Subarea 2 and from the unfiltered grab groundwater sample from A248GB003 in Subarea 4.  The model did 
not take into account the geochemistry of aluminum and the pH of groundwater that would keep aluminum out 
of solution so it overestimated the concentration of aluminum in groundwater at the point of exposure.  
Therefore, no additional sampling is recommended at the point of exposure for analysis for aluminum. 

9 Section 6.1.1:  
a. Revise the text to clearly state that all 

a. The following text was added to the text between the 4th and 5th sentence under Building A16 in 
Section 6.1 (Sections 6.1.1 and 6.1.2 were combined into Section 6.1) after the sentence beginning 
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observations are of the south room only 
and that there is no observations 
regarding potential environmental 
conditions and features (sumps, drains, 
floor cracks, staining, etc.) were made 
for the north room. 

“The building is split…”: “All of the following observations of the environmental conditions and 
room fixtures pertain to the south room.” 

 b. Include suspected UST A266S in the 
discussion of Building A266.  

b. The following text was added to the end of the description of Building A266 in Section 6.1:   “Suspected 
UST A266S may have been located at a potential former gas station (circa 1930s) near the southwest 
corner of Building A266.  Investigations conducted in 1997 and 2011 determined that there is no UST 
currently present at that location and that if a gas station and associated UST had been at this location, 
they would have been removed during construction of Building A266 in 1946.  Results of all soil samples 
collected during the suspected UST A266S investigation were less than Tier 1 ESLs (SSPORTS 1998; 
Ses-Tech 2011; Water Board 2008), and the suspected UST was recommended for closure.  The Water 
Board provided a closure letter recommending no further action for suspected UST A266S in May 2012 
(Water Board 2012).”  

10 Section 6.1.2:  Identify which suspected UST 
was determined to be a concrete footer.  

UST A-246W was determined to be a concrete footer.  The discussion of the USTs was incorporated into the 
discussion of the buildings to which each UST was associated.  The following sentence was added to the 
building description for Building A246: “A UST (UST-A246W) was suspected to be located on the east side of 
Building A246.  The suspected UST was inspected under the UST program, and was determined to be a 
concrete footer rather than a UST.  As a result, the UST site was closed (PRC 1992, 1994a)” 
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11 Section 6.3.3.3:  The extent of VOCs in 
groundwater has not been adequately defined.  
 

The Navy assumes the Water Board is referring to the historical groundwater detections of PCE above the 
criteria in sample A267W03 and TCE in well A267W02.  Downgradient wells indicate that the solvent 
contamination is bounded downgradient, and grab groundwater samples at A267015, A267GB005, and 
A265GB006 show that solvents have not migrated to the southeast or northwest of the initial spill area.  
Furthermore, the south and west boundary of Subarea 5 and IA F1 are only 50 feet away from well 
A267W03, and the boundary corresponds with a steep rise in topography caused by the hillside.  The only 
structures on the hill are military housing, which are unlikely to be a source of chlorinated solvents.   

Building A267 is also unlikely to be the source of chlorinated solvents.  The floor drains within the building 
did not connect to the storm drain line outside of and along the east side of the building. According to Mare 
Island microfiche files, the floor drain lines flow towards the middle drain and exit the building mid-way 
along the northern wall (Mare Island undated, as cited in PRC 1997).  Results for all soil and groundwater 
samples at the north side of Building A267 are non-detect for chlorinated solvents (locations A267GB001, 
A267GB002, A267GB003, and A267GB017 for soil, and locations A267GB005, A267GB006, and 
A267GB011 for groundwater). 

The actual source of the VOCs detected in wells A267W02 and A267W03 is unknown; however, it may 
have been a result of a one-time disposal of solvents used in Building A17 directly into the storm drains 
located on the east side of Building A267.  The locations where groundwater concentrations exceed 
comparison criteria for solvents (A267W02 for TCE, and A267W03 for DCE and PCE) are located adjacent 
to the storm water drain inlets outside of and along the east side of Building A267 (Figure 6-3 in the final RI 
report).  Grab groundwater samples from closed UST A267 (USTA267-1 and A67GB016) contained non-
detect to very low levels of solvents indicating the UST was not the source of the release.  In addition, a grab 
groundwater sample collected along the storm drain line (A267GB004) contained very low levels of solvents 
indicating that solvent was not leaking from the storm drain pipe or migrating along the utility corridor 
bedding.    

11 
(Cont’d) 

 TCE and vinyl chloride were analyzed and not detected in 99 soil samples.  Cis-1,2-DCE was analyzed and 
not detected in 29 soil samples.  PCE was analyzed in 113 soil samples and detected in two samples from the 
boring for well A267W03 at concentrations (0.022 mg/kg and 0.036 mg/kg) less than the screening criteria 
(2.6 mg/kg).  These non-detect and very low results indicate that an ongoing source of chlorinated solvents 
in Subarea 5 is not present.   

Furthermore, the concentrations of chlorinated solvents in groundwater have degraded over time.  The most 
recent round of sampling (June 2008) indicates that all VOC concentrations are below comparison criteria at 
well A267W03.  Well A267W02 was not able to be located during the June 2008 sampling event; however, 
the July 2003 result for TCE was lower than previous sample concentrations, and equal to the comparison 
criteria, and none of the results for the other VOCs exceeds comparison criteria.  Therefore, the Navy 
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considers the extent of VOCs in groundwater adequately characterized and recommends no further action for 
Subarea 5 for chlorinated solvents. 

According to Appendix L of the draft final and final RI reports, Monitored Natural Attenuation Technical 
Memorandum, conditions in groundwater beneath IA F1 appear to be favorable for reductive dechlorination 
of chlorinated solvents because of the reducing conditions.  Ongoing reductive dechlorination is indicated by 
the presence of biologically produced daughter products, such as cis-1,2-dichloroethene and vinyl chloride, 
that were not previously detected in the source area. 

Furthermore, the risk results for carcinogens for human exposure to groundwater at Subarea 5 are within the 
lower end of the risk management range and below the noncancer hazard threshold of 1 for all future 
receptors based on both federal and state of California toxicity criteria. 

Additional support for the Navy’s conclusion was provided in Section 6.3.3.4. 

12 Section 9.0:  Clarify why the objective of 
the remedial investigation apply only to 
Subarea 7.  

The reference to Subarea 7 in Section 9.0 was a typographical error.  The error was corrected in the final version 
of the report. 
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This section of the document presents the responses to comments from staff from the California Department of Toxic Substances Control (DTSC).  
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No. Comment Response 

Evaluation of General Comments 

1 Please integrate work that was done as part of the 
building decontamination work and any MEC 
excavations into the document.  Since the 
building descriptions within each section are 
supposed to reflect current conditions, it would 
be useful if we can tie up loose ends as well 
within these descriptions.  For example, there is 
text within the descriptions that describes 
problems which were probably addressed during 
subsequent investigations.  There are also 
building descriptions that don't reflect 
subsequent excavations/demolition activities.  It 
is also not clear how areas where hazardous 
materials were handled/used, stored, generated 
and/or disposed were investigated.  To the extent 
we can tie these up with a bow, it would make it 
easier for the reader to follow along. 

The sections of the draft final RI report describing current conditions of buildings (2.1.1, 3.1.1, 4.1.1, 5.1.1, 
6.1.1, and 8.1.1) were updated to include information about all the investigations (including the building 
decontamination work, MEC excavations, UST investigations, PCB investigations) conducted in the vicinity 
of each building).  The text in the sections describing previous investigations in the draft final RI report 
(Sections 2.1.2, 3.1.2, 4.1.2, 5.1.2, 6.1.2, 7.1.2, and 8.1.2 in the draft final RI report) has been incorporated 
into the text describing the buildings, and the sections were renumbered as Sections 2.1, 3.1, 4.1, 5.1, 6.1, 7.1, 
and 8.1.  Per Water Board General Comment #7, text was also added describing the current conditions of the 
demolished buildings’ footprints. 
  

2 DTSC does not concur on the no further action 
for VOCs recommendations in Subareas 3 and 5.  

Please see the responses to draft final EPA comment #8 on draft EPA comment #10, draft final Water Board 
specific comments #6 and #7, and draft final Water Board specific comment #11.  
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No. Comment Response 

Evaluation of General Comments 

3 Please update the lead (Pb) evaluation. 
 

The Navy has updated its lead screening level based on the California Human Health Screening Level 
(CHHSL). The CHHSL model gives levels that are based on the amount of lead in the soil that would lead to 
an incremental increase in blood lead levels of 1 microgram per deciliter (µg/dL) above what would be 
created by the background lead level. In accordance with current Navy policy, the Navy has agreed to not 
increase the levels in blood to more than background + 1 µg/dL. The Navy has updated the lead screening 
values to be equal to the mathematical formula DTSC CHHSL + background values.  The CHHSL model 
levels are 80 mg/kg for residential and 320 mg/kg for industrial. 
 
The 95th upper confidence limit on the mean (95UCL) of the background dataset for lead in Mare Island 
ambient fill is 25.6 mg/kg, based on the calculations conducted by John Christopher (DTSC) (DTSC 2007).  
Therefore, the residential screening value for lead at IA F1 is 25.6 + 80 mg/kg  mg/kg = 105.6 mg/kg, and the 
industrial screening value for lead will be 25.6 + 320 mg/kg = 345.6 mg/kg.  The exposure point 
concentration (EPC) for each subarea is compared to the revised screening values. The future reuse at IA F1 
is mixed use industrial. Therefore, when the EPC exceeds the revised industrial screening value, further 
evaluation in the FS is recommended. 
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No. Comment Response 

Evaluation of General Comments 

4 It would be useful to depict hazardous material 
use and storage areas on a figure, along with 
utility lines, drains, holes in buildings, and 
sampling locations.  This would help show 
whether samples were collected by relevant 
features of potential concern.   

Utility lines are depicted in Figure 1-5 of the draft final report. As part of the evaluation conducted to assess 
residual TPH contamination, the status (i.e. removed/abandoned/replaced) of many of the utility lines on site 
have been updated since the draft final report based on information reported in Appendix F (Utility 
Diagrams) of the PMA UXO Investigation report (Weston 2002); these updates were incorporated into 
Figure 1-5. Sampling locations are depicted on Figures 1-6A and 1-6B of the draft final report.   
The buildings and adjacent activities at IA F1 have been inspected as part of past investigations.  Sample 
locations for past investigations at IA F1 were selected based on an extensive records search, personnel 
interviews, and visual site inspections conducted during the EBS (Mare Island Naval Shipyard 1994).  
Figures 3-15 and 3-16 of the EBS show the locations of hazardous waste storage facilities, hazardous waste 
accumulation areas, and hazardous spill locations.  The Group II/III Sampling Investigation locations were 
selected to evaluate potential releases areas identified in the EBS.  The locations of drains and holes in 
buildings were considered when selecting areas to investigate in the SAP for the Group II/III accelerated 
study (PRC 1997c).   
Follow on RI sampling locations were informed by prior sampling events in an iterative fashion.  Removal 
actions and demolition activities associated with buildings and associated utilities also investigated and 
removed contaminated surfaces and soils where they were encountered.   These investigations have been 
documented in past reports and are summarized in the draft final and final RI report.  The current conditions 
sections of the report (Sections 2.1.1, 3.1.1, 4.1.1, 5.1.1, 7.1.1, and 8.1.1) have been updated to include 
additional information about investigations that occurred at buildings within IA F1 and conclusions resulting 
from these investigations.  Sections 2.1.1, 3.1.1, 4.1.1, 5.1.1, 7.1.1, and 8.1.1 were also updated with 
information from Sections 2.1.2, 3.1.2, 4.1.2, 5.1.2, 7.1.2, and 8.1.2, and renumbered as Sections 2.1, 3.1, 4.1, 
5.1, 6.1, 7.1, and 8.1. 

5 In Section 2.1.1, the Building A215 description 
says that sandblasting abrasive (green sand) is 
visible throughout the grass gravely area east of 
Building A215.  Since the purpose of the 
2007/2008 TCRA was to remove visible green 
sand, can you verify whether this is still the case.  
If still present, I couldn't find samples of the 
residual green sands.  Therefore, potential risks 
posed by chemicals associated with green sands 
are underestimated for this area. 

This text in Section 2.1.1 (which was combined with Section 2.1.1, and is called Section 2.1 in the final RI 
report) was removed. All visible green sand was removed during the TCRA conducted in 2007-2008. 
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No. Comment Response 

Evaluation of General Comments 

6 Identify a surrogate to enable assessment of 
toxicity of ammonium picrate so that we can 
verify that the residual levels in soil are 
acceptable. 

Soil and groundwater were not analyzed for ammonium picrate at IA F1.  Ammonium picrate is a relatively 
insensitive explosive, also known as “Yellow D” and “Explosive D”, formerly used as the filler in armor 
piercing medium and large caliber gun projectiles. Ammonium picrate can degrade in the presence of 
moisture and some common metals to form extremely sensitive explosive picrate compounds such as picric 
acid.  To evaluate the presence of contamination associated with ammonium picrate, soil samples were 
analyzed for picric acid.  Picric acid was detected in 3 of 231 samples site-wide within the 0 to 10 feet below 
ground surface depth interval at limits ranging from 0.027 to 0.3 mg/kg.  The Navy suggests using 2,4-
dinitrophenol as a surrogate to evaluate toxicity of picric acid based on the similarity of chemical structure.  
2,4-Dinitrophenol has a residential RSL of 120 mg/kg and an industrial RSL of 1,200 mg/kg.  All detected 
concentrations are less than both RSLs.   The highest detection limit of the non-detect samples is 3.1 mg/kg, 
also lower than both RSLs. 
Appendix A and the tables summarizing soil analytical results where picric acid was detected (Subareas 1 
and 4 only) (Tables 2-2 and 5-2) were updated to present the comparison criteria selected for picric acid.  
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Table P-1. List of Analytes in Soil with Non-Detect Results with Detection Limits Greater than Comparison Criteria in IA F1 (0 - 10 Feet Below Ground Surface)
Responses to Comments on the Draft Final Investigation Area F1 Remedial Investigation Report, Mare Island Naval Shipyard, Vallejo, California

Analyte 
Group Chemical

Number of Non-
Detect Results 
with Detection 
Limits Greater 

than Comparison 
Crteria

Total Number 
of Samples 
Analyzed

Detection 
Limit (mg/kg)

Comparison 
Criteria 
(mg/kg)

Subarea in Which 
Exceedances Occur Comments

Metal Arsenic 9 229 0.27 - 5.8 0.25

Mainly Subarea 4 (DL 
5.8 in 1992); 2 in 
Subarea 5 and 1 in 
Subarea 6 with DL of 
0.27)

Frequency of DL exceedance is 3.9 percent.  Samples with DL of 5.8 mg/kg were 
collected in 1992 when lower DLs were not able to be achieved. Detected values 
range from 0.61 to 67.8 mg/kg, value of DLs that exceed the comparison criteria 
are on the low end of the detection range.

Metal Cadmium 385 646 10 7.5 Subarea 1 - 5

All samples with DLs that exceed the comparison crtieria are from 1998 and 1999.  
Comparison criteria used in the draft RI report was EPA PRG of 451 mg/kg.  
Detected results at IA F1 vary from 0.08 mg/kg to 130 mg/kg, value of DLs that 
exceed the comparison criteria are on the low end of the detection range. 

PCB Aroclor-1254 1 298 2 0.74 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

PCB Aroclor-1260 1 318 2 0.74 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

PCB PCB-126 58 61 0.0003 - 0.0007 0.00011 Subarea 3 - Subarea 7

Congeners were collected mostly in 2006, and a few in 2003. The project required 
reporting limit (PRRL) was 0.0005 mg/kg, which was met. The industrial regional 
screening level (RSL) at that time for high-risk PCB congeners was 0.00074 
mg/kg, which was also met by the lab. However, a RSL for PCB-126 has been 
developed and is lower - 0.00011 mg/kg.

Pesticide Aldrin 1 294 0.21 0.1 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

Pesticide Dieldrin 1 294 0.41 0.11 Subarea 3 (location 
A076SS003) Frequency of DL exceedance is 0.3 percent.

SVOC 1,4-Dichlorobenzene 1 467 18 12 Subarea 7 (location 
A228SS002) Frequency of DL exceedance is 0.2 percent.

SVOC 2,4-Dinitrotoluene 1 500 7.6 5.5 Subarea 4 (location 
UST190-B-7) Frequency of DL exceedance is 0.2 percent.

SVOC Benzo(a)anthracene 2 469 3.5 - 7.6 2.1 Subarea 4 and 7 Frequency of DL exceedance is 0.4 percent.

SVOC Benzo(a)pyrene 342 462 0.22 - 7.6 0.21 All subareas
All but 8 samples (1.7 percent) have a DL less than 1.0 mg/kg, which is 
approximately five times comparison criteria.  Detected results range from 0.007 
to 0.29 mg/kg.

SVOC Benzo(b)fluoranthene 2 462 3.5 - 7.6 2.1 Subarea 4, Subarea 7 Frequency of DL exceedance is 0.4 percent.

SVOC Benzo(k)fluoranthene 8 461 1.5 - 7.6 1.3 Mostly Subarea 4, 
Subarea 5, Subarea 7 Frequency of DL exceedance is 1.7 percent.

SVOC Dibenz(a,h)anthracene 382 461 0.22 - 7.6 0.21 All subareas All but 7 samples (1.5 percent) have a DL less than 1.0 mg/kg, which is 
approximately five times comparison criteria.
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Table P-1. List of Analytes in Soil with Non-Detect Results with Detection Limits Greater than Comparison Criteria in IA F1 (0 - 10 Feet Below Ground Surface)
Responses to Comments on the Draft Final Investigation Area F1 Remedial Investigation Report, Mare Island Naval Shipyard, Vallejo, California

Analyte 
Group Chemical

Number of Non-
Detect Results 
with Detection 
Limits Greater 

than Comparison 
Crteria

Total Number 
of Samples 
Analyzed

Detection 
Limit (mg/kg)

Comparison 
Criteria 
(mg/kg)

Subarea in Which 
Exceedances Occur Comments

SVOC Hexachlorobenzene 25 469 1.3 - 18 1.1 Subarea 3 - Subarea 7 Frequency of DL exceedance is 5.3 percent.  All but 6 samples have a DL less than 
4.0 mg/kg, which is approximately four times comparison criteria.

SVOC Indeno(1,2,3-cd)pyrene 2 462 3.5 - 7.6 2.1 Subarea 4, Subarea 7 Frequency of DL exceedance is 0.4 percent.

TPH Diesel Range Organics 1 781 520 500 Subarea 5 (location 
A017GB007) Frequency of DL exceedance is 0.1 percent.

VOC 1,1,2-Trichloroethane 1 496 6.7 5.3 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

VOC 1,2-Dichloroethane 3 497 2.9-6.7 2.2 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.

VOC Benzene 1 558 6.7 5.4 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

VOC Chloroform 3 497 2.9 - 6.7 1.5 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.
VOC Tetrachloroethene 3 497 2.9-6.7 2.6 Subarea 3, Subarea 5 Frequency of DL exceedance is 0.6 percent.

VOC Vinyl Chloride 1 497 6.7 2.2 Subarea 5 (location 
208UX4030) Frequency of DL exceedance is 0.2 percent.

Notes:

DL Detection limit SVOC Semivolatile organic compound

mg/kg Milligram per kilogram TPH Total petroleum hydrocarbon

PCB Polychlorinated biphenyl VOC Volatile organic compound

RSL Regional screening level
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